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Background and Objectives of Monitoring Report

According to paragraph 36 of the JI guidelines project participants "shall submit to an
accredited independent entity a report in accordance with the monitoring plan on reductions in
anthropogenic emissions by sources or enhancements of anthropogenic removals by sinks that
have already occurred. The report shall be made publicly available."

The objective of the present monitoring report is to provide the complete, consistent, clear, and
accurate calculation of the emissions reductions, within the boundaries of the Sreden Iskar
Cascade Hydro Power Plants, for the period 1st January 2008 — 31st December 2008.

\ SECTION A. General Project activity information \

‘ A.l.  Title of the project: \

Sreden Iskar Cascade HPP Portfolio Project, September 2006 (“The Project”), Rev.1, dated 8
November 2006.

\ A.2.  Jl registration number: \

The project reference number is 0063.

‘ A.3.  Short description of the project activity: \

The project envisages the establishment of nine Hydro Power Plants (“*HPPs”) on the river
Iskar, about 40 km north of Sofia, with the overall objective to generate Emission Reduction
Units (*ERUS"), reducing 370,970 tonnes of CO, equivalent in the period 2008 till 2012
(inclusive).

In year 2000, the Municipality of Svoghe carried out a feasibility study of the proposed HPPs. It
attracted the interest of several energy companies that proposed to jointly develop the project
with the city and in late 2003 the Municipality of Svoghe and Petrolvilla signed a Letter of Intent.

Based on the Memorandum of Understanding on co-operation between the Kingdom of the
Netherlands and the Republic of Bulgaria in reducing emission of Greenhouse Gases (“GHGs”)
under article 6 of the KP the proposed JI portfolio project aims at reducing GHGs by replacing
electricity generated from fossil fuel with electricity generated from renewable hydraulic energy
sources. Here below the project parties including the Carbon Credit purchaser, and the Project
owner.

. : " Party involved wishes to be
Party Involved HOEE entltyap;)rgljiit;tbﬁgrtlC|pant s considered as project participant

Vez Svoghe OOD
Bulgaria (Host Party) Boulevard Cristopher Columbus, 41 No
1592 Sofia, Bulgaria

EBRD (for the account of the
Netherlands)

One Exchange Square

London EC2A 2JN, United Kingdom

Table 1: Party involved

Netherlands No

Project Design Document (PDD) including baseline and monitoring plan has been prepared by
engineering consulting company MWH S.p.A.. The Letters of Approvals (LoA) have been



page 3

issued by the Ministry of the Environment of the Republic of Bulgaria on 22.12.2006 and by the
designated focal point of the State of the Netherlands on 28.11.2007.

“Sreden Iskar Cascade Hydro Power Plants” project has been approved by an accredited
independent entity (AEI) and has been granted final determination on 03.12.2007. PDD and
Determination Report are available on the UNFCCC website under project reference number
0063.

A.4. Monitoring period:

e Monitoring period starting date: 1/01/2008;
e Monitoring period closing date: 31/12/2008".

‘ A.5. Methodology applied to the project activity (incl. version number)

\ A.5.1. Baseline methodology:

The ACM0002 “Consolidated monitoring methodology for grid-connected electricity generation
from renewable sources” version 07, sectoral scope 01, 30th November, 2007 has been used
to identify the baseline scenario of the proposed JI project. This methodology also refers to the
“Tool for calculation of emission factor for electricity systems”.

‘ A.5.2. Monitoring methodology:

The ACM0002 “Consolidated monitoring methodology for grid-connected electricity generation
from renewable sources” version 07, sectoral scope 01, 30th November, 2007 has been used
to monitor the proposed Jl project.

A.6. Status of implementation including time table for major project parts:

The project will be implemented in three phases: (i) implementation of the first two HPPs; (ii)
implementation of three more HPPs; and (iii) implementation of last four HPPs. The location of
the nine HPPs, the start construction dates and the dates on which the individual HPPs will
become operational are reported in the table below. In 2008, only Lakatnik Hydro Power Plant
started to be in operation. Due to delays with work, the Svrazhen Hydro Power Plant

commissioning has been delayed compared to the time schedule foreseen in the PDD (see
table below).

g Start Construction date Commissioning Date L
according to PDD according to PDD SRR

Svrazhen July 2006 June 2008 Not in operation yet
Opletnia July 2009 September 2010 -
Levishte July 2009 September 2010
Gavrovnitsa July 2009 September 2010
Prokopanik May 2010 June 2011
Tzerovo May 2010 June 2011
Bov-Sud May 2010 June 2011
Bov-Nord May 2010 June 2011

! Both days were included. Monitoring period includes time from 00:00 01/01/08 up to 24:00 31/12/08.
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Table 2: Scheduling of the Portfolio activities

A.7. Intended deviations or revisions to the registered PDD:

Due to delays with work, the Svrazhen Hydro Power Plant commissioning has been delayed
compared to the time schedule foreseen in the PDD.

A.8. Intended deviations or revisions to the registered monitoring plan (Decision 17/CP.7, Annex
H, paragraph 57 to be considered):

According to the Monitoring Plan checked and approved by DNV after the initial verification (3"
and 4" July 2008), “the electricity distributor send the read-off measurements to the engineer in
charge of monitoring process who will verify the accuracy of the recorded energy data against
the data recorded by SCADA System. Both values will be entered by the engineer in a special
log book for that purpose on monthly basis (Annex Il1)". However, it must be observed that the
electricity distributor doesn’t send the read-off measurements to Vez Svoghe. The procedure is
the following: a person responsible for Vez Svoghe and a person responsible for CES read
together the commercial electricity meter installed at Lakatnik hydro power plant, and they
countersign the reading which will be the electricity generation included in the invoice issued by
Vez Svoghe to the Electricity provider.

Furthermore, as the SCADA system didn’t provide reliable data during the past months, they
were not included in Annex Il (see § 2.4.2). However, it must be stated that the monthly
invoices for electricity sold to the Grid Operator instead of the SCADA system recording will be
used for annual CO, emission reduction calculation. As a matter of fact, the commercial
measuring meter is not connected to the SCADA system, but it is independent.

A.9. Changes since last verification:

This is the first monitoring verification. On 3rd and 4th July 2008, DNV, an accredited
independent entity, performed the initial verification in order to verify that the project is
implemented as planned and to confirm that the monitoring system is in place and fully
functional. On 30th September 2008, DNV sent to MWH S.p.A. and Petrolvilla-Vez Svoghe a
list of Forward Action Requests which have been completely accomplished.

\ A.10. Person(s) responsible for the preparation and submission of the monitoring report

The person (s) responsible for the preparation and submission of the monitoring report are:

e Vassil Shumanov, Vez Svoghe
e Dario Dilucia La Perna, Consultant MWH

B.1. Monitoring equipment types

The measuring devices are implemented in accordance with the official “Electricity Metering
Rules” and comply with the technical and metrological requirements, defined by the “Regulation
for Metering Devices”. The devices have to undergo regular inspection and supervision under
the “Metering Law” and the “Regulation for Metering Devices”.
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The commercial electric energy meter, owned by the Electricity Distributor (CES), records
active energy delivered to the grid (Actaris mod. SL7000, code 3X57.7/100-3x240/415V
1(10)A)). The Vez Svoghe Company is not allowed to have access at the commercial electric
energy meter. The commercial measuring meter is not connected to the SCADA system, and
consequently is not monitored remotely. The measuring devices are implemented in
accordance with the official “Electricity Metering Rules” and comply with the technical and
metrological requirements, defined by the “Regulation for Metering Devices”. The devices have
to undergo regular inspection and supervision under the “Metering Law” and the “Regulation for
Metering Devices”. The public provider will pay close attention to the correct operation of the
measurement devices and the correct measuring values

Further to the commercial electric energy meter, a static electric energy meter is installed in
each Hydro Power Plant. It records the electricity generation only for verification purpose. The
values recorded by the static electric energy meter are then transferred to the SCADA system
(Monitoring System) in order to report the trend of the electricity generation. The electricity
generation on SCADA system is different from the electricity generation booked by the
Electricity Distributor (CES) because it includes auxiliary equipment of the plant whose
electricity consumption is not paid by the Electricity Distributor.

B.2. Data collection (accumulated data for the whole monitoring period):

As the amount of electricity supply to the grid from the JI project is defined as the key activity to
monitor for verification process, the main data collected during the monitoring period are the
electricity invoices issued on monthly basis to the Electricity Distributor. The electronic copy of
the invoices is stored into “GHG emission reduction\invoices” folder. Production data history is
also stored at Main Grid, the owner of measuring devices, in form of electricity sale invoices
issued by Vez Svoghe. The information flow is described in “Monitoring Plan” document at §
2.4.2.

Further to the copy of electricity invoices, the “monitoring annual report” is generated and
collected during the monitoring period.

It has to be noted that the invoice for July electricity production includes also the electricity
produced during the 72 hours of start-up performed in May and the electricity generated
between May and the official start of activities occurred in July.

B.3. Data processing and archiving:

A new folder called “GHG emission reduction” has been created into the SCADA server
including all documents related to the Monitoring Process. In particular, the following
documents are stored:

e Monitoring plan-pdf format;

¢ Annex l-excel format;

e Annex ll-excel format;

¢ Annex IV-scanned copy;

e Invoices-pdf format;

e Audit Report-pdf format;

e Monitoring annual report-pdf format;
¢ Non-conformities registry-pdf format;
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The folder is protected by password which is known only by the Chief operation & maintenance,
and the engineer in charge of monitoring process. The “Monitoring process” folder is structured
as follows:

e Sub-folder called “Monitoring plan” which includes the procedures, Annex |, and Annex
I;

e Sub-folder called “Invoices” which gathers all the invoices sent to CES;

e Sub-folder called “Annual Report” which includes the “Monitoring annual report_20xx”,
and;

e Sub-folder called “quality control and assurance procedures” which includes the training
certificate of the auditor, “audit reports”, and non-conformities registry.

Marme Size Type Date Modified
[_JMonitoring plan File Folder 7142003 10:50 AM
) Invoices File Folder 7142003 10:50 AM
IJuality control and assurance procedures File Folder 7142003 10:50 AM
I_JAnnual Report File Folder 7142003 10:50 AM

Figure 1: Structure of the “GHG emission reduction” folder

All records are maintained in paper and electronic form until 2014 (during the crediting period
plus two years) for JI project purposes.
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‘ SECTION C. Quality assurance and quality control measures

\ C.1. Documented procedures and management plan

The “Monitoring Plan” is the most relevant document including all the procedures. It is stored in
the SCADA server in the following folder: //GHG emission reduction/Monitoring Plan.

C.1.1. Roles and responsibilities:

The personnel involved in the Monitoring process and their responsibilities are the following:

Shift operator of Sreden Iskar Cascade Hydro Power Plants: he is responsible to control
the correct operation of the SCADA System and ensure the proper operation of the
measurement instruments;

Auditor: he is responsible to perform internal audit (he can’t be the same person who is
charge of monitoring process);

Engineer in charge of monitoring process: he is responsible to assess and validate the
reliability and accuracy of the data recorded. Furthermore, he is responsible to calculate
the total annual Emission Reductions (see Annex I), update the monthly document (see
Annex Il), and generate the “Monitoring Annual Report” on status of the yearly
Monitoring plan progress. He has also to liaise with the Chief operation & maintenance
about any non - conformities.

Chief operation & maintenance: responsible of the monitoring plan.

C.1.2. Trainings:

The internal auditor(s) have been trained by MWH in order to elaborate and plan the annual
internal audit plan, execute the audits according to the approved plans, elaborate, submit and
distribute pertinent reports, and supervise the implementation and fitting of amendment and
preventive actions, if any.

C.2. Internal audits and control measures

The procedure of internal auditing and control measures is included in the “Monitoring Plan”.
This procedure has the purpose to describe the established system for the programming and
execution of internal audits of the Monitoring Plan of Sreden Iskar Cascade Hydro Power
Plants. The Internal Auditor must comply with the following requirements:

He has to be trained by an Independent Company with proven expertise in developing
PDD projects;

He must be certified by an Independent Company as auditor (see Annex IV);
He must have participated to at least one audit as observer;
He can’t be the same person involved in the monitoring process.

According to the Monitoring Plan, at least two internal audits per year have to be performed. As
the first plant start generating electricity, no internal audits have been performed yet. The audit
plan for 2009 has not been defined yet. It is going to be set up within the end of March.
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SECTION D. Calculation of GHG emission reductions

D.3.1. Project emissions

Since the Project is a hydropower project; it does not give rise to direct GHG emissions.
Therefore no formulae for calculation of direct emissions are provided here.

PEy =0;

D.3.2. Baseline emissions

Baseline emissions include only CO, emissions from electricity generation in fossil fuel fired
power plants that are displaced due to the project activity, calculated as follows:

BE, = (EGy — EGypaseiine) X EF grid, cm, y

Where

BE, = Baseline emissions in year y (tCO./yr).

EG, = Electricity supplied by the project activity to the grid (MWh).

EGypaseine = Baseline electricity supplied to the grid in the case of modified or retrofit facilities
(MWh).

EFgia,cmy = Combined margin CO, emission factor for grid connected power generation in year
y.

Being the Sreden Iskar Cascade Hydro Power Plants an installation of a new grid-connected
hydro power plant, the methodology (“CBM”) ACMO0002 Version 07 assumes that all project
electricity generation above baseline levels (EGpaseine) Would have otherwise been generated
by the operation of grid-connected power plants and by the addition of new generation sources.
As the project activity is the installation of a new grid-connected hydro power plant, the
EGpaseiine IS €qual to zero. Baseline emissions are calculated by the following formula:

9
BEy = Z(EGyi xEFyi);
i=1

D.3.3. Leakage

The main emissions potentially giving rise to leakage (LE,) in the context of electric sector
projects are emissions arising due to activities such as power plant construction, fuel handling
(extraction, processing, and transport), and land inundation. Project participants do not need to
consider these emission sources as leakage in applying the current methodology.

This project activity doesn’t claim any credit for the project on account of reducing these
emissions below the level of the baseline scenario.

Ly =0

D.3.4. Summary of the emissions reductions during the monitoring period

Emission reductions are calculated as follows:

9
ERy =BEy-PEy-Ly =BEy= Z(EGyi xEFyi)

i=1
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Joint Implementation Projects will very likely have an impact on the operation of an existing and
new plant in the short term (marginal operating costs) as well as delay the implementation of a
new plant in the longer term (marginal build costs). It will be possible to use a power sector
model for forecasting of the build margin as well as of the operating margin.

According to the “Monitoring Plan”, the emission factor adopted for the CO, emission
reductions comes from the document “Baseline Study of Joint Implementation projects in the
Bulgarian energy sector” performed annually by the NEK. The methodology used for Baseline
Determination is developed on the basis of merit order dispatch analysis.

This type of approach is considered the most precise for analysis which unit will be replaced by
a new capacity. The merit order dispatch approach analyses the electric power sector on the
basis of electricity demand forecasts — minimum and maximum; fuel prices, new capacities and
envisaged rehabilitation projects; and cost estimates. The US software company Electric Power
Software in Minneapolis has developed the software called IRP Manager for US institute EPRI.
Since 1995 the model is implemented in the Bulgarian National Electricity Company for the
least cost expansion planning of the power sector development. The IRP-Manager model
provides comprehensive management of demand, supply, financial and rate data needed for
long-term integrated resource planning of the power sector. It coordinates an expansive “Tool
Box” of capabilities including: chronological simulation of demand and resources, automated
resource strategy development, decision analysis and complete forecasts of impacts from all
perspectives. The relation between operation margin and build margin is assumed everywhere
as 50/50 % for BCEF determination. Two analyses are performed:

1. Baseline emission factor for all plants, including nuclear and hydro-power plants;
2. Baseline emission factor for generation plants, less Nuclear, Pumped-Storage and
Hydro-Power Plants;

The first approach is too imprecise to analyze the reduction of CO, emissions in a Joint-
Implementation Project, because the operation of nuclear power plants and, to less extent, the
operation of the four large hydro-power cascades of the power system are not influenced by the
implementation of such projects. The second analysis has been considered in the current
Monitoring Report.

According to the “Monitoring Plan”, should NEK miss to publish the annual update of the
baseline study, it will be used the latest value officially published. In order to be conservative
the maximum demand scenario, which is resulting in lower carbon emission factors, has been
considered (as in PDD calculations). The next table summarises the latest emission factors
published by the NEK (May 5™ 2005) for the two scenarios.

2008

Scenario Stagnation —
Minimum Demand tC02/MWh 1.078 0.956 0.917 0.902 0.899

Scenario Prosperity - Maximum

Demand tCO2/MWh 1.059 0.947 0.908 0.884 0.833

Table 3: Dispatch data adjusted operating margin emission factor (latest emission factors)

The emission factor used to quantify the CO, emission reduction is 1.059 tC0,/MWh. The table
below summarise the achieved emission reductions in 2008.

2 See Annex 3 and http: //www.moew.government .bg/recent_doc/climate/Baseline$20CEF$20Summary.pdf
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OF oo =S Amount of achieved
emission reduction

Annual energy

Hydro Power Plant generation 3

(tCOy)
2008 Lakatnik (from July) 4,743,702 5,024
2008 Svrazhen (not in i
operation)
Total HPPs 4,743,702 - 5,024

Table 4: Achieved emission reductions in 2008

% See Annex 1, 2 and 3;

* See Annex 4;
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Annex 1

Monthly invoices
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JULY 2008

Bew Ceore OO/l YE3 ENEKTPO BLITAPUA ALl ™
VEZ SVOGHE 00D g ]-LD ro e :21- =
[Loctasumk / Supplier 0r 0 Nonyuaten / Recipient
Aapec rp. Col m. Ct. Kaj 7/B, an. 25 PESR Anpec Codpua, yn."I.C.Pakoscku"Ne140
Address Sofia, str. 7, 5t. Karadja/B, app. 25 | Adress
r 6
Wa H Homep no JU1C / VAT indetification nimber n o1 Mpenmuchuxaunonen nomep no UIC / VAT indetification nimber
e 10 O 2 5 Y H N[ [Blel1]7]5]1]3]3[8]|2]7] [ |
EWK/ETH / UIC/PIN A A EUK/ETH / UIC/PIN
{Aanlioi] Sout] ot lepilFoilaas]eilie JlE1TA ], 1) f i | e B ! R Lo L LR el LS 1S
DAKTYPA | INVOICE MsicTo Ha caenkarta: bunrapus
[] De6urno uasectwe I Debit note Homep __ 0000000009 Place of the deal
[ KpepwtHo nasectue / Credit note Number
Ktm chaktypa Ne Nara Ha uanasaHe: 31/7/2008 r.
To invoice No. Date of issuance
Ne HaumeroBanue Ha CTOKMTE MNK yCnyruTe Mspka Konuuectso |Epun. uena| Otorenka Croiinoct 8 BGN
Narme of goods or services Measure Quantity Unit price Discount Value BGN
Npou3BeaeHa en OEHEPrusA No Cr TeNEH NPOTOKON kB4 1024 624 0.05668 58 075.69
or agara 31.07.2008
OcHoeaHve 3a Hynesa CTaBka MNk HEHaYUCNABAHE Ha JAac: SisNiA GeHosa | Tax base 58 075.60
Legal ground for 0% VAT rate or nonapplication of VAT [arvuna craska [NIC % / Tax rate VAT 20%
CnoBOM BCHYKO WeCTAECET U AEBET XANAAW LUECTCTOTUH U IeBETAECET Nnesa Croitnoct ka ANC | VAT 11 615.14
1 83 cTOTMHKM
Say Bewuko / Total 69 690.83
Cyma 3a nnawaHe / Amount to be paid 69 690.83)
Cnosom cyma 3a nnawjane :
Amount to be paid say i = 4
fara Ha AaHBLYHOTO ChOUTHE: ¥ _a_w_mzooa S 7 MNnauane: [ e 6Epoi C NPeBOAHO HapewaaHe
Date of the tax event Payment in cash bank transfer
Mo IBAN BG33UNCR763010VZSVBGN1 BIC UNCRBGSF
Bank identification
Cucrasun; H nunmnt Plam@;s Dil Mpw Bawka: Yuukpeaut Bynbank A, Codma, LIY, ocpmc Ce. Hegenn
Prepared by (Me n q:nmmnh) (nopnme) #‘(nu,ve) fﬁam; Bank institution Unicredit Bulbank AD, Sofia, branch Sv. Nedelia
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Bey Caore O0/] YES3 ENEKTPO EBLITAPUA Afl
VEZ SVOGHE 00D 4{' ” [l —— ';ﬂ %_Qj
Hocrapunk / Supplier o o Monywaren / Recipient
Appec r1p. Codwmn, yn. C1. Kapapxa, 7/B, an. 25 P R Anpec Codpus, yn."l".C.P "N2140
Address Sofia, str. 7, St. Karadja/B, app. 25 i Adress
r G
HTHcMKaLMOoHaH Homep no [UC / VAT indetification nimber u o1 wowmep no [UAC / VAT indelification nimber
IBIG t1lalolelalelelalil | | | [|H N IBIGI117I5I1I3|3131217I [
EWK/EMH / UIC/PIN A A EWK/ETH / UIC/PIN
Lelslo] o(2]efofafaf | | || nov| lzlslafalsfefafz] | | | |
DAKTYPA | INVOICE MscTo Ha caenkata: bwnrapus
[ Re6utHo uasecTwe ! Debit note Homep __ 00000000010 Place of the deal
[ KpeawTHo uasectwe | Credit note Number
Kbm chaxtypa Ne [arta Ha nanaeaHe: 31/7/2008 0
To invoice No. Date of issuance
Ne HaumeHoBaHWe Ha CTOKUTE WNW ycnyrute Mspka Konuuecteo | EauH. ueHa| OTcTbnka CroiHocTt B BGN
Name of goods or services Measure Quantity Unit price Discount Value BGN
|__|npowasepeHa enextpoeHeprus No npoTokon 3a 72 4caosw npobu KBy 87762] 0.09712 8 523.45
NpoM3BE/IeHa enekTpoeHepris no nporokon ar 31.07.2008 KBy 224878 0.09712 21 840.15
OcHoBaHue 3a Hynesa cTaBka Wi Henasucnasare Ha [C:
[akuyHa ocHosa / Tax base 30 363.60
Legal ground for 0% VAT rate or nonapplication of VAT [arnuna craeka AC % / Tax rate VAT 20%
CnoBsom BEMYKD : TPWAGCET W LWECT XMNAAWN YeTUPUCTOTUH TPUABCET W LLIeCT Crodnoct na AAC / VAT 6 072,72
nesa v 32 CTOTWHKK
Say Bewvko / Total 36 436.32
Cyma 3a nnawane / Amount fo be paid 36 436.32
Cnoeom cyma 3a nnatame
Amount to be paid say
[ata Ha paHbuHOTO ChBUTHE: ~ 3/7/2008 r. Mnawawe: [J & 6poi € NPeBOAHO HapexaaHe
Date of the tax event Payment in cash bank transfer
Mo IBAN BG33UNCR763010VZSVBGN1 BIC UNCRBGSF
Bank identification
Cucraeun: Mnamen Qun Mpu Gamka: Yuukpeaut Bynbank Afl, Codpun, LY, odmc Cs. Hepena
Prepared by Bank institution Unicredit Bulbank AD, Sofia, branch Sv. Nedelia
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AUGUST 2008

Beu Csore OO/l HES ENEKTPO BLIFAPUA ALl
VEZ SVOGHE DOD
Joervasumk / Supplier 0o o Monysaten/ Reciient
Agpec rp. Coding, yn. Cr. Kapaaxa, 7/B, an. 25 AL ;. Anpec Catpun, yn."T.C.Pakosckn"Ne 149
Addrgss Sofla, str. 7. St. Karadja/B, app. 25 [ Adeass
r &
Vnenmedmrinnonen Homep-no AAC / VAT indetification firbay | Maentndnaumneren viomep o JACT VAT indattication niintar
[BlGal1] 3 |o]a]l2]s]ls]=]1] | |[# N|IBle|1]z]s|1]3]a3]8]z2]7] Il |
EVIKETH / LICHIN A A EVKIETH / UIGIPIN
l1lajol o Jelalelalsl | [ | | oo alzlslifafalelalal | ] |
DAKTYPA | INVOICE MsicTo Ha caenkata: Bunrapus
3 De6utHo ussectwe ! Debit note Howep __ 0000000012 Place of the doal
] Kpepurho wasecrue / Credit note Number
Kemharrypa Ne [ara va wanasane; 31/08/2008 r
To invaice No. Date of jssuance
MNe Haumewosanme Ha crowTe wik yenyrite Mapra Konwsecteo [Eauk, Uena] OTcTbrra Cranxoer 8 BGN
Neme of goads or services Moasuie Quantity Unit price Discount Value BGN
NpoWIseeHa enakTpoEHEnIuA 38 Meceu Aarycr 2008 KB4 521.558) 0.09712 50,653,52
16 cropasymuTeney NPeTokoN 0T AaTta 31.08.2008
Energy production from Lakatruk HPP. lor Augus! '08
according to agreement protocol from 31.08.2008
OtHosanwe 33 HYNeaa CTAEKE MW HEHAYMONABANE Ha yalalel
lanbuni otxosa / Tax bise 50.653,52
Legal ground for 0% VAT rmale or nonapplication of VAT Larnura crasxa QOC %/ Taxsale VAT 20%
Crosom Boiuxo : LUECTRECET XMAAN CEABMCTOTHH OCBMARCET U YeTpA Crodnecr Ha 4AC ) VAT 10,130,70
nesa W 70 cramiHkm
Say Bowake | Totgl 60.764,22
Cyma 33 nhawate ! Amournt 1o be paid 60.784,22
Croaom cyma 3a nnawaHe ;
Amolint to be paid say
Lata wa AanwumoTo crlivmie: 31ioa’z008 r Mnawane: [] sBpoit  [7] © npesoatio Hapexaane
Date of the tax event J Faymaent n cash bank lrarisfer
= +—_Mo (BAN BG33UNCH763010VZSVBGN1  BIC UNCRBGSF
m Bank identification
Cucrasun:  MnameH [unkos! Pi il — IMpu Ganka: Yukpeant BynGank ALl Codins, LIY. othue Ca. Hapenn
Propared by {wvwdes 1 g nu ) {nogHnc) / (fdme) (Sgnate) Bank Institution Unicradit Bulbank AD, Satia, branch Sv. Nedelia
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SEPTEMBER 2008

Bey Cuure GO EKTPO ELNTAPUS AR / Ji
VEZ SVOGHE 00D |
Loctas4nk / Supplier 0o o Monysaran / Recipient
Anpec  1p. Codbus, yn. Cr. Kapapka, 7/8, an. 25 P R | Aapec_ Codws, yn.T.C PakoronmNe140
Adcress Sofia, str. 7, St. Karadja/g, app, 25 no| Adress v
r 6
Masumwidiaimones vomep no QUG I VAT indetification nimber " 1 (! @M Honesp no LG T VAT ind: ion nimber
LBlel1] s |ofofalalofals] | | | I[# N IBlel1]7]s]1fs]3lalalz] | | | |
EVK/EH | UIC/PIN A A | EWWETH / UIC/PIN
Lilsfolelalelafala] | | | | nov|lalzlsft]s]lajelzlz) [ | | |
DAKTYPA | INVOICE MsicTo Ha caenkata: Benrapus
[] Be6urHo wasectie | Debit note Homep. 0000006013 Flace of the deal
[ Kpepwrwo wasectue | Credit note Number
Kum dhaxtypa Ne Nara wa 30/9/2008 r
To Invoice No. Date of issuance
Ne HaumaHopakue Ha CTORMTE MW yoryriTe Mapia Konmiectea  |Eawn, uenwa| Otcrenka CroiHoct 8 BGN
Nama of goods or services Measire Quarility Unit price Biscount Value BGN
Mpo: AEHA SI1eKT] R or MBELL Nakamsmx KBTY 540,695] 0.08712 53,3686.38
| [3a m.CentemBpu no cnopasywuTenas npotaxon o1 30.09.2008
Energy production fram Lakalnik HPF for September ‘08
| [according to agreement protocol from 30.08.2008
DcHosanwe 33 HyNBEa CTasKa WNH Hewavuchseake wa QOC:
[anvuna couosa | Tax bage 53,386.38
Legal growmd for 0% VAT rata or nonepplication of VAT Aanvuna crasa IOC %/ Tex rate VAT 20%
Crosom BEMuKo : WECTABCET W HYETUPM XWNROW WECTABCET W TPH Nesa CroiMoct ka JAC/ VAT 10.677.28
W85 croTHHRM
Say sixty four thousand sixty three Bawuxo | Total 64,063 68
Cywa 3a nvaulase / Amount (o b paid 64,083 66
Cnosom cyma 3a nnaiaxe :
Amount to be pald say
Data Ha AaneaHoTo chlintne: Mnauyane: [ = Gpon € NPeROHO Hapekaare
Dale of the tax event Fayment incash bank transfer

Flo IBAN gGﬂUNCR_?EGNDVZSVB@H BIC UNCREGSF
Bank identification
Ipw Bakina:
Bank institatron

Yrinpeput Bynfiane ALl Codmsi. LIY, eme Ca. Henens
Unicrodit Bulbank AD, Sofia, branch Sv. Nedelia
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Bey Crore QO

VEZ SVOGHE 00D

[ocrasunk./ Supplier
Apapec  rp. Cocpus, yn. Cv. Kapagka, 7/B; an. 25
Address Sofia, str. 7, St. Karadja/B, app. 25

Waentiidumaimone vomep o G | VAT indetfitication nimber

Gli] s|olel2lslefala] | | |
EWK/ETH / UICIPIN

Lilisfol o [zlsilisgafial (| 1 @1

El

YE3 E PO BLNCAPYA AL

(e Lduotely

MNonyuaten / Reciprent

/ /
1
Aapec Codws, yn.".C.Pakoacku"Ne 140 (

Adress

WaeHtnpuraumonen romep no JUC / VAT indetification nimber
IBlajilzlslafjslslsliz]®]l 1 1 1 |
EWK/ETH [ UICIPIN

lalz)sfals]slefzfzl | 01 I ]

DAKTYPA [ INVOICE

(] BeBurno uasectue / Debit note Homep
[J KpeawurHo uasecrwe / Credit note Number
Kbm (haktypa Ne fara Ha nsaasave:

0000000014

31/10/2008 i

Msicto na caenkata: Benrapus

Place of the deal

To invoice No. Date of issuance
Ne HanmerosaHne Ha CTOkMTE MNk yenyruTe Mapka Konuuectso |Eaud. uera| Orerenka CroiiHocet B BGN
Name of goods or seivices Measure Quantity Unit price Discount Value BGN
Mponasegena enextpoereprus or MBEL] lakaTHik kB4 803.506 0,09712 78.036.50
3a m.OKTOMBPY Mo 0TYETEH NpoTokon oT 31.10.2008
Energy production from Lakatnik HPF for October ‘08
according 1o protocol from 31.10.2008
I
Ce g
HOBEHUE 33 HYNEBa CTaBka WNK Hexauvcnasakre Ha [0C Fsitsiaionias Sas haga 78.035,50
Legal ground for 0% VAT rate or nonapplication of VAT Aateyna craeva AOC % / Tax rate VAT 20%
Cnosom BoHUKko * AGBETAGCET 1 TRW XWIAAN WECTCTOTUH YeTUPBABCET W TPI Cronnocr wa [UNC | VAT 15.607,30
nesa u 80 CTOTMHIM
Say ninety three thousand six hundred fourty three Beuuko | Total 93.643,80
0.80 BGN Cyma 3a nnawake / Amount to be paid 93.643,80|
Cnosom cyma 3a nnawasxe :
Amaount to be paid say

Mata Ha faHbYHOTO cLBuTHe:
Date of the tax event

i
Cwerasun: Mnamen Junkosr Plamen Di
Prepared by (we W chammmm] (rog

s ., Mnaware:

_? ) '\'Io IBAN BG33UNCR763010VZSVBGN1  BIC UNCRBGSF

[ & 6poi € NPEBO4HO HapemaaHe
[P \p ayment in cash bank transfer

ﬁank identification
“Mpy Garia:
6 ank institution

Yuukpeawt BynBank Afl, Codus, LY, otre Ce. Heaens
Unicredit Bulbank AD, Sofia, branch Sv. Nedeia
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NOVEMBER 2008

Bey Ceare 001

VEZ SVOGHE G0D

[ocrassuk / Suppiier
ANpEC TP, COmiA, yn. Ct. Kapaksa, 7/8, an. 23

Address Solla, sir. 7, St. Karadja/B, app. 25

WA GHTWRE a1 e (0 UG L VAT (ndatificaion nimbsr
Lelscli]lalofs]afefoafalt] | | |

YESFNEKTPO BBLATAPUA ALl

Agpec

Adress /

Monys«aren | Recpient
Codpun, yn."T.C.Paxoeckn'Nel 40

AAEHTADELEATHEH HONED
[Ble]tl7z]s[1]3]3]|e|2[7

a0 AEC (VAT indetiicaticn mmr

L1 1 |

EMIVETH / LIC/PIN

Lilalol e 2fela|alt] [ | [ |

EMK/EIH / UIC/PIN

lafzysfa]alasfelelzl | | | |

DAKTYPA | INVOICE M#ACTS Ha caenvaTa: Buirapid

(] BeBurio wasscrue / Dedit note Homep _ 000DD00001E Fica ofithe.desl

[] Kpeawrso wasectue / Cradit nofe ‘Number

Kwnm maxrypa Ne Hava va nanaeams; 30/11/2008 f.

Te invoice No Date of issuance

e [HAMMEHOBAHME HA CTCKMTE WM YCIYTMTE Mspka Korwiectao  |EaunH. Uewa| Ororenia Croaqoct 8 BGN
Narme OF QOOUS O ServIoes Maastra Qiantity Unit price Discount Vilue BGN

flpowsssaena enexTpoeHepvia o MBELL NakatHuic KBy 627,338  0.08712 60.927.07

3a M HoemMBpK Nd aTHeTex npoToxken ot 30 11.2008

Energy production from Lakainik HPP lor November ‘08

according to protocol from 30.11.2008
O o ]

DBSHIE 33 HY/E8A CTABKE UMK HenaurcnReane wa J0C. esrouia | Tax pass 60.927.07
Legal ground for 0% VAT rafe or nanapplication of VAT Narbuka mmc %/ Tax rate VAT 20%
Cnorom sciuko CENEMAECET W TN XMNAAN OT0 W AB2HARECET Neea a [IAC | VAT 12.185,41

W 48 croTuHKe [
Say sevenly thres thousand one hundred twelve 0.48' BGN Bewaio / Toral 73.112.48
Cyma 2a nnaware | Amount (o be paid 73.112.48
Cnonom Cyma 3a NABLWAHE
Amount fo be paid say
[ara Ha pareuHoTO chbiTue! MnaugHe: ] & Gpoi C NpesoaHo Hapexaaqe
Dafa of the tax event — Paynent in cash Bank transtar
o IBAN BG3AUNCH7E3010VZEVEGN1T  BIC UNCRBGSF
Bank ldentification
Crerasan: Nnames Ninkas/ Plamy Mpw Sanka: Yhwwpeaut BynBawr Al Codms, LY, aue Cs, Hegens
Frepared by (MM 4 g Bank inshitution Umcreﬂll Bulbank AD, Sofia, brnnl:h Sv. Nedalia
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} Il
Beu Caore OG[] YE3 SNEKTFO BhIrAPKA AQ O / /
!
VEZ SVOGHE 00D Urera ALY
DNocrasupk / Supplior Monyatan | Recipent [ /
Anpec p. Cogowa, yn. Cv. Kapaama, 7/8, an. 25 Agpec__ Codima, yn.I".C.Paroacin Net4d
Actdrass Sufia, sir. 7, SL Karadja/B, app. 25 Adlress \
W MACF VAT i M skmadiacaijanias woman o [0C (VAT indettheation nimber
IBIBI!lalolelzlslalsll] L§ 1 | lelelalzlsli1]alalelelz] | | | |
EMIENH | UIC/PIN EMWETH / LIC/HPIN
Lilsjo] e |=lelelala] | | | | lrlzls|t]alalsf2]s] [ [ ] |
DAKTYPA | INVOICE MgcTo He caankata: Grnrapus
] AeSurHo MasecTue / Debit note Hemep 0000000016 Flace of the deal
[ KpepwrHo nasecrue / Credit note Number
KM paxtypa Mo Oava Ha 31/12/2008 3
To invaice No. Dats of issuance
Ne HawmeHosane Ha CToRMTE Wnk yenyrmTe Mapxa Homwsecreo [Eamd, ueka| OTcTBRNNE CroiHocr 8 BGN
Niame of goods or senices Maasure Cuantity Unitprice | Discount Value BGN
| |Mporasenena ene privs o MBELL Nakaivx HBTY 904 343]  o.09712 &7 629.79
| 38 m [dexemapu no omveTen NpoTokon or 31.12.2008
Enermy praduclion from Lakatnik HPP for Dacembar 08
according to protocol from 31.12.2008
OiEHoBaHie 58 FyNeal CTRRKE Wik daHaswchRBase Ha 00 Oassysa powoas | Tax base B7 829,79
Legal ground for 0% VAT rara or nonapplication of VAT favwusa craeka QOC %/ Tax mafe VAT 20%
Chosom BEWKD CTO W NeT XANAAW TPWCTS JeseTaeceT W neT nesa Cromsoct wa OOC (VAT 17 565.96
W75 CroTWHK
Say one hundred five thousand three hundred ninety five 0.48 BGN Boudn | Totad 105 395.75
7 POWe Cymn 3a nnawane / Amount to be gaid 105 395.75
Cnosdm cyma 3a nnausane : ‘ >
/
Amaunl fo be paid say .

[ara Ha gaHb4HoTD culinThe:
Bate of the tax avent

Cucrasun:  Nnamen Junkos! Plamen DKoV
Prepared by [Wwe w chamatrast TrogmeT ! fnas
=t =

Mnauane:
FPayment
Mo (BAN BGIIUNCATEI01OVZSVBGNT

[[| aGpoa G NpernaHo HapamgaHe
in'cash baink transfor
BIC UNCRBGSF

Bank fdentiticanon

Mpw Garke:

Bamk institution

Yunupanuy Gynbaue ALl Codia, LY, othue Ca, Hepens

Unicredit Bulbank AD, Sofia, branch Sv, Nedelia

: ")
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Annex 2

Annual electricity production
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Year Hydro power plant Lakatnik
MWh

oM UoM
vy |
February
April
June
1,337.264

August 521.556

U

September 549.695

October 803.506

November 627.338
December 904.343
TOTAL 2008 4,743.702

Monthly electricity production (from invoices)
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Annex 3

CO, Emission reduction calculations
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Company:

Vez Svoghe LTD: "Project Company" Reference:| HPP Lakatnik

Efficiency Measure:

Establishment of Hydro power plant

BASELINE CALCULATION

2007 2008 2009 2010 2011 2012

Annual electricity saved from the grid n . n nn Imported from Annex Il

CO, emissions from electricity production

Company:

Vez Svoghe LTD: "Project Company" ‘ Reference:| HPP Lakatnik

Efficiency Measure:

Establishment of Hydro power plant

PROJECT EMISSIONS

2007 2008 2009 2010 2011 2012

Annual electricity production from the HPP MWh
CO, emissions from electricity production tCO,

Company:

Vez Svoghe LTD: "Project Company" ‘ Reference:| HPP Lakatnik

Efficiency Measure:

Establishment of Hydro power plant

EMISSIONS REDUCTION
Baseline scenario emission

Project scenario emission
Total project emission reduction
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Annex 4

Natsionalna elektricheska kompania
“Baseline study of joint implementation projects in the bulgarian energy
sector”
Sofia

Latest document - 05.05.2005
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1. Introduction

Bulgaria complies with the requirements of the UN Framework Convention on Climate Changes
(UNFCCQC) ratified by the Bulgarian Parliament in March 1995. Besides, the Parliament of the

th
country ratified the Kyoto Protocol to the Convention on 17 July 2002. The Protocol was based
on the ideas and principles set forth in it and develop them further adding new obligations,
larger in scope and detail than those in the Convention.

According to Art. 6 of the Kyoto Protocol, in order to perform its obligations for emission
reduction and limitation, each of the countries listed in Annex 1 may transfer to another country
on the list, or receive from it, emission reduction limits obtained as a result of projects for
reduction of anthropogeneous emissions of greenhouse gases by sources. In practice, such
projects are mostly implemented in countries with economies in the process of transition where
there are more opportunities for emission reduction, and at a lower cost. The amounts of
Emission Reduction Units achieved as results of the project may be bought by a developed
country for the purpose of keeping its obligation under the Protocol.

In Bulgaria, joint implementation of projects is viewed as an economically acceptable way of
reducing the emissions of anthropogeneous greenhouse gases and receiving, at the same time,
financial, economic, technical assistance and expertise.

In order to start work by the so-called “flexible mechanism” under the Kyoto Protocol — Joint
implementation (JP) Projects — a bilateral agreement has to be signed between the Government
of Bulgaria and another developed country or an international fund for protection of the
environment.

So far, bilateral Memoranda of Understanding and Bilateral Cooperation for implementation of
JP Projects have been signed with the Kingdom of Netherlands, the Republic of Austria, the
Kingdom of Denmark and EBRD in the latter’s capacity of trustee of a Prototype Carbon Fund.

2. Purpose of the Study

The purpose of the present assignment is to carry out a study in order to define the Baseline
scenarios of the Bulgarian Electricity Power System and calculate the annual Basic Carbon
Emission Factor (BCEF) of the Baseline in the process of operation of the electric power sector.

3. Introduction to the Baseline Study

The most important part of the preparation for a greenhouse gas reduction project is the Baseline
Study. It should define, in a transparent and comprehensive manner, what rate of COZeq

reduction and related financing can be expected. Besides, the Baseline defines and provides the
methodology of assessing which of several possible developments is the most probable in the
absence of the project and what emissions would be generated by that scenario.

The Marrakesh Accords (the decisions of COP7 in Marrakesh in November 2001) constitute the
central guidance as far as documents required by COP for climate protection projects are
concerned.

According to the Marrakesh Accords, the Baseline shall meet the following more significant
requirements:

1. To be transparent in terms of assumptions, method, project boundary, parameters, data
sources, key factors and Additionality;
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2. To account of important national and industrial policy measures and circumstances such as
sector-related reforms, availability of indigenous fuels, plans for expansion of the electric
power sector, and economic situation in the sector;

3. To be formed in such a manner that it would be impossible to generate ERUs and CERs for
reduction of activities beyond the project boundary on the basis of Force Majeure events;

4. To be project-based or standard oriented,;
5. To take data uncertainty into account. The assumptions shall be selected conservatively.

It means that the assumptions as to calculations in the event of hesitation (data range, data
uncertainty, etc.) shall be selected in such a manner that the resulting total Baseline emissions
would be low rather than high. As a result of that, the calculated emission reduction is
underestimated rather than overestimated and is, therefore, more stable with respect to data
status variations or with respect to criticism from outside. That increases the probability for the
Baseline to be accepted by the validator and by the stakeholders.

6. Besides, the Baseline selection shall be substantiated.

7. There is a restriction upon the choice of a Baseline composition method for projects under
CDM, but not for 3JI projects. The following three Baseline approaches are possible only:

a) “historical or existing emissions”

That generally well sustained wording probably leaves room for all substantial Baseline
methods because, in principle, every method can be supported by the argument that, directly or
indirectly, it rests on historical or existing emissions.

b) “emission of a technology that, due to obstacles before investments, is an economically
attractive alternative”

Practically, the purpose of that wording could be to extend the investment analysis method — an
economically attractive alternative.

c) “the mean percentage of emissions from comparable project activities during the last five
years implemented in similar social, economic, environmental and technological conditions, the
project activities of which belong to the best 20% in their category”.

That last requirement may be interpreted to mean that JI/CDM projects should not lead to
implementation of outdated technologies or used equipment, but to technological and social
progress, that is, to sustainable development in the countries where they are implemented.

Beside these official requirements of the Marrakesh Accords, theoretically there are no other
substantial directions restricting the Baseline development. This is to emphasize that, in the
development of a Baseline, the question “What would happen to the system and its emissions if
no financial resources came from Carbon Credit sales” has priority over adherence to preset
criteria.

Although, in principle, individual routes may be chosen to the implementation of that task, the
previous experience offers several already proven methodological approaches that should be
favoured. Other routes should be chosen only where there are special reasons for that and where
they are, respectively, adduced intelligibly by the author of the Baseline. Method selection
depends on the type of project, the data status, the preferences of Carbon Credit buyers, resp. the
parties to the Contract, the Baseline author’s experience, etc.



page 26

4. Methodological Approaches to Baseline Determination

The Baseline Determination Methodologies fall into two broad categories — project-specific
approaches and multi-project approaches.

1) Project-Specific Baseline
a) Reference Group

From the point of view of a project specific Baseline, it is often emphasized that the type of
project, its size and availability of data are the main factors that determine the choice of
Baseline methodology.

The Reference Group approach requires finding of a similar country, region or project with
conditions comparable to the particular project for the purpose of studying a development that
does not include the Joint Implementation Project. The definition of a reference group in a
similar situation in the electric power industry, would be difficult due to different circumstances
with respect to fuels used, technologies implemented, economic aspects, electricity market
liberalization status and policy, etc.

b) Investment Analyses

In these analyses, all probable and realistic possibilities are determined taking into account the
technical, economic, political, social and environmental aspects graded by economic benefit, for
example through determination of the Internal Rate of Return. The highest-return alternative is
defined as Baseline Alternative. Due to the fact that economic aspects are the determining
factors for that aspect, such approach requires a solution model guided mainly by economic
considerations and the clear comparability of different options.

The potential for use of investment analysis in the electric power sector is quite limited because,
in principle, the new projects compete with a variety of generation units in the electric power
sector. It is very seldom that a new project competes directly with an existing unit. For that
reason the investment approach is not considered very useful in the electric power sector.

b) Scenario analysis

Risk-based analyses deal with the possible development scenarios in the absence of a project
taking into consideration various influencing factors such as technologies, policies and market
restrictions. Possibilities leading to high risk are dismissed and the most probable scenario is
selected as baseline. The main challenge in this approach is selecting the main influencing
factors and to determine the best and most reliable data sources for the study.

2) Standard-oriented, or Multi-project Baseline

There are a number of different approaches to Multi-project Baselines. They can vary from
average-emission specific emissions for a sector to technological standards of broad modeling
within the frameworks of the particular sector such as, for example, merit order dispatch
analysis in the electric power sector. In spite of the variety of approaches, the main point is to
provide a set of standard data that shall be used as a baseline for a number of different projects.
That can be also bases for comparison with respect to the baselines specific to a project and
could be expressed in specific emissions per unit of electricity output (i.e., Basic Carbon
Emission Factor /BCEF/ determined in tons of COZIGWh).

The multi-project approach is launched because, through the use of such methods, the
transaction costs of Joint-Implementation Projects will be significantly reduced. In other words,
the baseline development costs in Joint-Implementation Projects will be much lower than those
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developed in countries that already have a Multi-project Baseline and, therefore, the project
developers’ and investors’ costs will be significantly reduced. Therefore the present study will
also launch a number of projects that will be implemented by means of these mechanisms, as it
will launch implementation of smaller but environmentally friendly and stable energy projects
as well. Besides, there will be better predictability to the project developer in terms of number
of emission reduction units that will be achieved through a project.

More particularly, in the power plant case, the multi-project approach to a Baseline seems to be
a reliable and efficient solution.

5. Multi-Project Baseline for the Electric Power Sector

Considering the electric power sector, Multi-project Baselines find wide application in Joint-
Implementation Projects and in Clean Development Mechanism Projects. The reason is that, in
most cases, implementation of a project with capacity exceeding 20MWe, there is a marginal
impact on the whole electric power sector. Therefore, project-specific Baselines are not suitable
and multi-project approaches are preferred.

In the next section, an analysis of different Baseline methodologies based on multi-project
approaches is made, and their compatibility with the subject of discussion is examined.
Institutional conditions, available data and specificity of the Bulgarian electric power sector
should also be taken into account when the most appropriate Baseline methodology is finally
selected.

1) Mean specific emissions will all plants participating

At present, this is the most simplified methodology for Baseline determination. It assumes that
the project will displace part of the integral electricity generation mix. The problem with that
method is that it encompasses all plants with low operating costs that usually operate as
baseload plants, inclusive of hydro- and nuclear power plants. There is, however, almost no
chance for a new investment to replace the output of these plants; it is much more probable for
an investment to replace plants with higher operating costs such as plants fired with fossil fuel.
Therefore, that methodology may be rejected by the investor countries because the share of
nuclear generation added to that of hydro-power (about 50%) is large within the power system
of Bulgaria.

2) Mean specific emissions less Nuclear, Pumped-Storage and Hydro-Power Plants

In principle, there will be technologies that will continue to work irrespective of the adoption of
a Joint-Implementation Project. The best example of that are the Chaira Pumped-Storage Hydro-
Power Plant and the four large existing hydro-power cascades with hydro-power plants built
downstream of the weirs that have extremely flexible load-following capacity and can operate in
peak-load periods. That is not due to the high operating costs but rather to the opportunity
offered by them to choose the time of electricity generation in the event of unexpected need for
generation capacity in the system.

There is also a current trend in Baseline determination to eliminate the output of all nuclear and
hydro-power plants because the low operating costs mean that their output will not be affected
by new plants in the network. If NPP and HPP are eliminated from the Baseline, such
assumption shall be supported by clear written records and justified.

Therefore, this approach attempts to consider matters related only to consideration of mean
values in the system; however, precision here still remains questionable. The benefit of that
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approach is that it will yield the variety of all loads that will be replaced by the project;
however, it will not yield the mean weighted value against the current (operating) costs.

3) Mean emissions for each Load Category

That involves load curve grouping into different load categories such as seasonal, peak,
shoulder, and base loads. After determining the load profile of a project, a direct comparison to
the same load category in the Baseline forecasts can be made.

4) Consideration of Solely Marginal Plants (Merit order dispatch Analysis)

The Least-Cost Method assumes that plants operating at the margin (at highest costs and, most
probably, with highest emissions) will be the first to be replaced. The method should indicate
the generation from each plant for every hour (or group of hours) within one year. The
assumption is that commissioning of the new capacity will displace plants that currently operate
at the end limit of the load curve. That analysis will require evaluation of the last unit(s) that
should be connected, for every hour or group of hours in a year and, in that manner, the specific
emissions per hour. That type of approach proves to be the most precise with respect to
determining which unit actually stops generating electricity. The negative aspect is the quality
and quantity of data needed for that method.

5) Operating Margin/Build Margin Methodology of IEA and OECD

OECD recommends to use the weighted mean between the operating margin and build margin
for determination of the Baseline. That is based on the assumption that a Joint Implementation
Project will very likely have an impact on the operation of an existing and new plant in the short
term (marginal operating costs) as well as delay the implementation of a new plant in the longer
term (marginal build costs). It will be possible to use a power sector model for forecasting of the
build margin as well as of the operating margin.

6. Baseline Determination and Computation of the Carbon Emission Factor (CEF)
Common to the Bulgarian Power Sector

6.1. Mean specific emissions (all plants included)

The study enables determination of the mean specific emissions and the corresponding CEF for
every plant and system-total. That analysis encompasses all power plants, inclusive of nuclear
power plants and hydro-power plants that release no emissions but contribute power generation
to the system. This approach is too imprecise to analyze CEF and, respectively, reduction of
CO2 emissions in a Joint-Implementation Project, because the operation of nuclear power plants

and, to less extent, the operation of the four large hydro-power cascades of the power system are
not influenced by the implementation of such projects.

6.2. Mean Specific Emissions (less NPP and HPP)

The study calculates and determines the mean specific emissions and the corresponding CEF for
every plant and system-total, only excluding NPP and HPP from the calculation of Baseline
emissions because they have low operating costs and, for that reason, there is not probability of
their replacement. An option with starting up of the hydro-power cascades with HPP
participating in the regulation of the system according to the above-mentioned calculations was
developed for the event that a JP project hypothetically replaces peak-load hydro-power
capacities of the system (HPP or gas-fired combined-cycle power plant over 20 MW).

That methodology can have quite extensive application in projects but still it remains a less
refined methodology and is recommended only in cases of smaller-volume emission reductions
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in the sector. For example, when integration of JI projects with less than 200 MW installed
capacity into the system is considered.

6.3. Mean Specific Emissions for Each Load Category

This approach is not considered in detail because it requires CEF determination for the overall
power system. The approach does not add much to the two previous methodologies and it can be
said again that it is a less refined approach and it does not reach far in determining what will
actually be replaced by the new capacity.

6.4. Integrated Resource Planning (Least-Cost Planning Analysis)

Merit order dispatch analysis for the power sector indicates, in economic terms, what
technologies or which particular generating units can be possibly replaced by a new generation
in the network. That can provide a realistic picture of replacement, more specifically in the open
electricity markets.

This method requires detailed information on the generating capacities and evaluation of the
marginal units that shall be started up from a cold reserve state for every hour of the year. The
power plants with guaranteed supply contracts shall be taken into consideration.

6.5. Operation Margin/Build Margin Methodology

This approach is a combination of marginal operating costs and marginal construction costs. It
can be applied in countries where the power system capacities are expanding. The problem with
this methodology is that it is difficult to determine the weighted mean between the Operation
Margin and the Build Margin.

7. Selection of Baseline Study Methodology

Following the argumentation here above, the methodology used for Baseline Determination was
developed on the basis of merit order dispatch analysis. This type of approach is considered the
most precise for analysis which unit will be replaced by a new capacity.

The merit order dispatch approach analyses the electric power sector on the basis of electricity
demand forecasts — minimum and maximum; fuel prices, new capacities and envisaged
rehabilitation projects; and cost estimates. For these analyses NEK uses the IRP Manager
computer model (Integrated Resource Planning Model).

The US software company Electric Power Software in Minneapolis has developed the software
called IRP Manager for US institute EPRI. Since 1995 the model is implemented in the
Bulgarian National Electricity Company for the least cost expansion planning of the power
sector development.

The IRP-Manager model provides comprehensive management of demand, supply, financial and
rate data needed for long-term integrated resource planning of the power sector. It coordinates
an expansive “Tool Box” of capabilities including: chronological simulation of demand and
resources, automated resource strategy development, decision analysis and complete forecasts
of impacts from all perspectives.

The forecast power balances obtained by merit order dispatching are used to develop the
Baseline study. The basis study itself was developed using the ACMO0002 Methodology,
“Consolidated Baseline Methodology for Grid-Connected Electricity Generation from
Renewable Sources” of UNFCCC CDM - Executive Board.

In order that the study can be as complete as possible and applied to the widest possible range of
JP projects in the Bulgarian power sector, all methods offered in the power plant operation
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margin determination methodology are applied. The relation between operation margin and
build margin is assumed everywhere as 50/50 % for BCEF determination.

| Farscast [ [ [ [ [ I I
Minimum samand Unit 2008 2007 2008 2009 2010 2011 22
7. Tolal Gysism powsr gensration Gk ZE E 33115 FEF5F] 511:E| BT 251
2. Total cysism heat generation Wiih 1787E s 15087 533 13 025 265] 15 7L =74 z 3K
3. Tolal COZ emisclons of powsr pensration Eba 38 035,57 31 810,38 33 647,87 32 85320
2, Tokal COZ emisclons of snengy fransformation Eba 34 847,58 3 302,71 £0 355,35 40 55040
:I [
Bazaline Emizslon Factor - BEF
Fossll Fusls
*. Dicpaton Data_OM_EF fonneWh 1 1,152 1,144 1,022 e P e
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3. twerage Dicpatoh Dala_oM_EF Tonne@Wh R RS 1,057 0,547 o.803 ]| 3,523
Fossll Fusls
*. Dicpaton Data_OM_EF kgiaJ EEEED ER 06,282 00,320 7,288 EFEEE ERES
2. Dicpaton Data Adjusbed_OM_EF [N 111,578 105,521 06,202 00,556 oTET 5% Z4E] 55,570
3. Awerage Dicpatoh Caka_oM_EF (TN N5Z 105,175 0E,540 00,E26| RS EEEE EEs
1 | .
| Forecast | |
| maximum demand Unit 2008 2007 2008 2005
| |
. Tobal cyeiam powsr genscation 3WKh 45 TS 43 572 4E 58S 4= 351
2. Tokal gysism haat generation Widigh 203604z 13s0%333] 2024048 21 208 esT
7. Tokal COZ emisclons of powsr penamation EEa 27 1524 31E0H,75|  se&ai,ds] 3304463
3. Tolal CO2 emisclons of snengy fransformation [ 33 305 23 SETia 7| 20dEiEF|  EoTr0ad
[
Basaling Emizsalon Factor - BEF
Fossll Fusls
*. Dicpaton Data_OM_EF ACOIMWh 1,204 1,213 1,124 1,014 0573 1547 3524
2. Dispakon Data Adjustad_OM_EF R 1,143 ES 053 0,547 0508 0EE4 0,533
3. Awerage Dispatoh Dala_oM_EF [EEE 1,255 1,252 1127 1,018 0577 nEEd 3,517
1 [
=RF Included
7. Dispaton Data_OM_EF ACOIMWh [RES RS 10 0,550 0547 nEZE R
2 Dispaton Data Adjucted_OM_EF TCoZMWhn 1,55 1,00% 1,005 0,288 0250 0234 a,7=1
3. Awerage Dicpatoh Caka_oM_EF TCOZmwn 1.11E 1,14 1,052 0,540 o883 az7s| 3,340
Fossll Fusls
T, Dispaton Data_OM_EF kgiad 05551 EERPEET] A0S, 315 00,011 EEEFE| SLE0S EENECE
3. Dicpaton Diata Adjusted_OM_EF [N 05577 111,575, 0= 285 1-:-:.::3' 5 358 EEREN 53 524
3. Awerage Dispatoh Dala_oM_EF kpiaJ 103 125 111,505 105,550 100,273 % B 35 £7E] 54055
| . |




