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Abbreviations used

ABECng annual baseline natural gas energy consompti GJly

AECng annual natural gas energy consumption by CHP GJly
EIA Environmental Impact Assessment

AFCng annual consumption of natural gas Nm
AOH annual operational hours hly
BEelec baseline C£&&missions by electricity supplied by CHP 159, D)
BEth baseline C®emissions offset by CHP heat output tCOly
BEtotal total baseline emissions (€€quivalent) t CQeqly

BEF elec baseline G@missions factor for electricity from grid kg@®'Wh
CAHO CHP annual heat output GJly
CGS Co-Generation Gas Power Station

CHOR CHP heat output rate GJly
CHP Combined Heat and Power
CEO annual CHP electricity output MWh/y
CPO CHP net power output capacity MW
DHC District Heating Company -
DSWG Distribution switchgear

LCV, LHV lower calorific (heat) value of natural ga kcal/n?

& industrial boiler efficiency (LHV basis) %
Ecs CQ emissions per year from natural gas combusticDHR t CQly
Eeq met CO, equivalent of methane emissions from natural gas t CO, eqly

comb combustion
EL Energy Law
Emet comb methane emissions from natural gas cdiohus tCHy/y
Etotal total project GHG emissions t €eyly
EFel gen emission factor for electricity generation kgCQOy/kWh
EF ng CQemission factor of natural gas kg €GJ
EIRcog energy input rate to CHP GJ/h
ER emission reduction from project activities t3€Q/y
EU European Union
GWP (CHy) global warming potential of methane 21 — Kyoto
protocol
MCEO monthly electricity output of CHP MWH/month
MCHO monthly heat output of CHP GJ/month
MECng monthly ng energy consumption of CHP GJ/month
MEF methane emission factor for ng combustion kgTH
NEC National Electric Company
NPS Nuclear Power Station
NSI National Statistics Institute
RES Renewable Energy Sources
SEC specific energy consumption for power genematio kJ/KWh
SWERC State Water and Energy Regulation Committee
TPS Thermal Power Station




1. Introduction

The Monitoring report is prepared in accordancparagraph 36 of the JI guidelines and is baset@dl

- Project Design Document. The present monitomegort provides complete, consistent, clear, anc
accurate calculation of the emissions reductionghinvthe boundaries of Kostenets HHI subproject,
included in the PDD, for the period 1st Septemi8dr02— 31st October 2012.

Reference number of the present Monitoring Resod0R.

Version number of the present Monitoring Repofi2613.12.2012

1.1 Project participants

The project principal was:
AKB Fores PLC.

Financial & Industrial Concern
20, F.J.Curie Str.

1113 Sofia, Bulgaria
Website:www.akbfores.com

GHG reductions supplier:

Kostenets — HHI JSC,

2, Saedinenie Str.,

2030 Kostenets, Bulgaria
Wesbsitewww.hhi-bg.com

Company — developer of Project Design Document

Global Carbon BV
Muzenplein 145, 2511GK, Den Haag, The Netherlands

Company — developer of Monitoring Report

CoGen Engineering LTD

14, Stoian Zaimov Str.

1421 Sofia

Bulgaria

Tel./Fax - +359 2 963 22 23

Email: cogen@cogeneng-bg.com
Wesbsitewww.cogeneng-bg.com

Mr. Pavel Sotirov — Executive Manager




1.2 Project location

The mother project comprises the design, constmgctand operation for a portfolio of three highly-
efficient gas power stations with a total poweramaty of 22.3 MW CHP type generation of electric and
thermal power at Polimeri Devnia, Kostenets —HR doplofikatsia Kazanlak.

The projects locations are shown on the map belwhaae executed in the following plants:
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Kostenets HHI JSCis located in town Kostenets about 70 km from
Sofia in south direction. The settlement into tlesent day

municipal centre Kostenets started in 1884 butiaiiliy from 1964.

Its population is about 15 300 inhabitants of whe€h% in
employable age. Kostenets is situated at 508 tu@édtiat the foot of
East Rila Mountain. The average temperature is dmtw 5° C and
+22 ° C. The type of the cogeneration is the sdmen Polimeri
Devnia. The cogeneration site is closed to thetieggshermal

station.

1.3 Background

Bulgarian energy sector is undergoing a rapid changpstly driven by EU accession of Bulgarian. The
Ministry of Energy is privatizing the energy gerteya capacity in the country. At the same time, the
energy market is in the process of liberalizatibhis means that subsidies for households and indust

users are gradually removed (they are now alreldgst 100% removed) and prices for energy therefore
have increased in will continue to increase onlthse of generation capacity decreasing connectid wi



the 3rd and 4th blocks of the nuclear power pl&wzloduy” decommissioning. The factories in Bulgari
that use energy are looking for ways to reducescfmstenergy and to maintain the security of supgdly
energy to their production processes. They starintest in own generation capacity. Factories that
currently produce energy are looking for ways toréase their efficiency to become more competitive
this liberalized and privatized market. The investits that these companies make in order to sta
generating energy or to become competitive ardfgignt.

The investment economics of the CHP portfolio ikarced by the possibility of selling the reductan
CO2 emissions to the ERUPT programme. At the same the Bulgarian government has adopted for the
encouragement of investments in combined energgustmn by compulsory purchasing of the produced
electric energy at preferential prices.

Project activities at Kostenets HHI

The Kostenets HHI pulp and paper factory replateduse of heavy fuel oil with the use of naturad ga
through the investment in the new CHP. This new G@I4B increases the efficiency and reduces the.cost
Both factories secure the supply of energy to theaduction processes with these new CHPs. They als
stabilize the price of electrical and the thermadrgy around the present values for comparativathy |
period.

The realized highly efficient CHP plant will reselthe following issues for the factory of Kostenets

« The installation will provide a safe and clean sedusupply of heat and electricity needed for the
production processes in the factory.

* The new cogeneration modules will provide competigeneration of electricity and steam. This will
result in cost reduction for the core businesseffactories.

* The new facility provides a better flexibility taapt the needs of the production process whileikgep
efficiency at an attractive level.

* The environmental conditions at the factory aredrédgion will be improved,;

1.4 Description of the Project activities

A common view of the realized co-generation projgeshown on the picture bellow:



The installations at Kostenets are with gas turbioglules.
The main Cogeneration Gas Power Station equipmelbstenets comprise gas turbine modules and He:

Recovery Steam Generators:

—

Fig.1.4.1 — Cogeneration installation at Kostelh co

mmon view

The main technical parameters of the gas turbinsegs are shown in table No.1 below:

Parameters Dimens. Cogen Sets Kostenets
Number of gensets 2
Gas Turbine Type Rolls-Royce Allison 501 KB5

Simple cycle, single shaft

Year of production 2007
Producer Centrax LTD, England
Electrical power /installed/ [MWe] 3.79
Fuel — Natural gas LHV [kJ/kg] 49252
Fuel consumption [kI/KWh 13208
Exhaust gases temperature °C 560
Exhaust gases flow [kals] 15.6
Turbine axial compressor - stages 14

compression ratio 9.175:1.0
Turbine — stages 4
Speed [rpm] 14571
Weight [kal 577
NOx control —~Water [ka/s] 0.16
Generator Type Synchronous LSA 56 BULS85 4P
Year of production 2007
Producer Leroy Somer
Rated Voltage [kV] 6.3
Rated Frequency [Hz] 50
Rated Power [MWe] 5.9
Speed [rpm] 1500
Power Factor 0.8

Table 1.4.1- Kostenets gensets main technid¢al da




The genset has situated on common frame in acoemti@iner. The container is for outdoor appliaatio
The container is equipped with automatic antifystem. The inlet filters, ventilation and lube cdoling
system are situated oh the roof of the container.

NOXx requirements are 75 mg/Nat 15% Q To meet the NOXx requirements, in the combustiomntieas
are injected water, to decrease the burning tertyretalhe water for NOx control is with dept treatm

to cover the requirements of Rolls Royce and dbalprovided by additional stage of the boiler’'st¥va
treatment plant.

The Heat Recovery Steam Generator (HRSG) is designerovide the required amount of steam, at the
required pressure and temperature, and qualitydeve

The boilers are equiped with additional burnersrisure the whole quantity of necessary steem.

The main technical parameters of the boilers aogvahin the table No.2 below:

Parameters Dimens. HRSGs Kostenets
Boilers Boiler 1 | Boiler2
Type HRSG/one pass boiler/
Year of production 2007
Producer Ambitermo, Portugal
Exhaust gas flow at 100%MCR/15°C [kg/h] 56160
Exhaust gas temperature inlet [°C] 535
Condensate [%] 70 at 70 °C
Inlet water temper. to economizer 1 and|2 [°C] 20
Waste Recovery Only at 100% MCR / 15°C

Gross steam [t /h] 10.05 10.05

- Temperature [°C] 210 210

- Pressure [barg] 18 18
Technological steam [t /h] 9.75 9.75

- Temperature [°C] 210 210

- Pressure [barg] 18 18
De-Aerator steam [t /h] 0.3 0.3
Exhaust gas temperature outlet [°eC 126 126

Waste Recovery + Post Combustion at 100% MCR / 16°

Burner Heat Input /Natural Gas / [MWht/h] 3.80 3.80
Gross steam [t /h] 15.99 15.99

- Temperature [°C] 210 210

- Pressure [barg] 18 18
Technological steam [t/h] 15.00 15.00

- Temperature [°C] 210 210

- Pressure [barg] 18 18
De-Aerator steam [t /h] 0.99 0.99
Exhaust gas temperature outlet [°eC "122 1127

Table 1.4.2 — Kostenets Heat Recovery Steam Gemgmain technical data



2. Methodology

The methodology used for the baseline and mongosetting in the PDD is on the base of “Operational
Guidelines for Project Design Documents of Joinplementation Projects” of the Ministry of Economic
Affairs of the Netherlands 2004 — “Operational Galides for PDD’s of JI projects-Specific project
categories-CHP”.

2.1. Implementation of the project
The project implementation is shown in the tabliewe

No Name of activity Terms of execution
1 Start of the project 01.04.2005

2 Project detail design 11.2006 - 09.2007
3 Construction on site 01.2008 - 07.2008
4 Equipment delivery 12.2006 - 03.2008
5 Equipment installing 04.2008 - 08.2008
6 | NG supply providing 06.2009

7 Operation tests 07.2009 - 08.2009
8 Commissioning 08.2009

9 Start of operation 01.09.2009

Table 2.1.1 — Implementation of the project

The operational lifetime of the project is showrthe table below:

Project Kostenets HHI JSC

Operational lifetime 20 /twenty/ years or 240 months
Table 2.1.2 — The project lifetime




2.2. Intended deviations or revisions to the registed PDD

In the mother project there were 4 subproject. SAlbprojects commissioning has been delayed in
comparison to the foreseen schedule in the PDOadelays with work.

The subproject "Toplofikatsia Yambol JSC” was régelcduring implementation period as not feasible
project due to finacial reasons.

Subproject Start of construction | Commissioning date as Commissioning date
as per PDD per PDD
1 | Polimeri JSC 11.2005 01.01.2007 Not operatioesl
2 | Kostenets HHI JSC 11.2005 01.01.2007 01.09.2009
3 | Toplofikatsia Kazanlak — Boilers 11.2005 01.01.2007 01.01.2008
4 | Toplofikatsia Kazanlak — Inst.1 11.2005 01.01200 01.01.2008
5 | Toplofikatsia Kazanlak — Inst.2 11.2005 01.01200 Not operational yet
6 | Toplofikatsia Yambol 11.2005 01.01.2007 Rejegqtagject
Table 2.2.1 — Intended deviations to the regist&¥pd
Remark:

Now the situation with the project is for officidividing of the whole project on two projects, Kesets
HHI project and Polimeri +Toploficatsia Kazanlakoject. The main reason is that the owner strudture
changed and Kostenets HHI has another owner.

In this Monitoring report like GHG emissions redoatsupplier participate only Kostenets HHI JSC.

2.3. Intended deviations or revisions to the registed Monitoring Plan

The determined PDD was prepared to reflect requergmof the specific “Senter Novem” methodology.
All formulas for calculation of the baseline andject emissions as far as emission reductions wa
included in Section 6 — Identification of the mdikely Baseline Scenario and the associated graseo
gas emissions. In the Monitoring Report these féasare placed in Section 3 — Methodology.

There are no significant deviations or revisionghe registered MP. All changes that occur intemd t
ensure more clear and simple approach of datalatitiu The other reason is avoiding the calcutatid
the intermediate results.

1. In PDD, annual baseline emissions from electrisitpplied by grid BEI is calculated as multiply of
annual baseline electricity consumption ABEC anskbae emission factor for electricity from gria. the
present Monitoring Plan instead of ABEC is useddifierence of two measurements (CEO — AEI), where
CEO is annual electricity production of CHP and Ag&lannual electricity export to NEC grid. In fact
ABEC = CEO - AEl.

2. In PDD, project emissions, caused by the use okumboilers (where applicable) are calculated
only for natural gas fuel. In fact these backupdysican work with secondary emergency fuel — HFFO.
the present Monitoring Plan in the calculation lodge emissions is introduced possibility of HFOelolas
use of backup boilers. To the initial equatP®i ,, = BBECNc* EFng was included additional member
( +BBECHFo * EFHFO ).

During the initial and first verification, the AIE was positively determined these revisions.
After the initial and first verification no revisio n has been made.
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Flowchart of the situation before the implementaion of the project —separate generation of heat
and electricity.

© | !
| |
1 HEO | Boilers: 1 x KM — 12 Technological | |
@ Lo 7| energy effiency — 9% Process |
y efficiency — 89% K :
ostenets HHI
| !
Electricity | |
supply from grid > |
| .
|

Factory boundal

1 — C@ emissions (combustion in boilers)
2 — C@emissions (electricity from grid)
Fig. 2.4.1 -Flowchart of current delivery system vih it's the main components and their connections
for Kostenets HHI.

2.5. Flowchart of the situation after the implemetation of the project

HFO )
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NG fuel | L Backup

Factorv boundal
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T N ot 1 '
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1 — Direct on-si@®0, emissions (comb in CHP)
2 — Direct off-site CG, emissions (comb in back up boilers)
3 — Indirect off-site CO, avoided emissions (electricity to grid)
Fig. 2.5.1 - Flowchart of the situation after themplementation of the project at Kostenets HHI
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Direct and indirect emissions

With this definition of the project boundary, theofect and Baseline emissions, b@h-site and
Off-site are as showim Table 2.5.2.1:

On-site emissions
Project Current situation Direct or indirect Includ e or exclude

CO,emissions from Direct Include
NG combustion in CHP

CO, emissions from Direct Include
HFO combustion in boilers

Off-site emissions

Project Current situation Direct or indirect Includ e or exclude
CO, emissions from Direct Include
NG combustion in back -
up boilers
CO; emissions from Direct Include
electricity grid
CO, avoided emissions to Indirect Include
Electricity grid

Table 2.5.1 — On-site and Off-site, Direct and iadi, Project and Baseline emissions at Kostétels

2.6. Estimation of the baseline emissions

Baseline emissions can be collected in the “dioeesite” and “direct off-site” categories and comprthe
following components:

. CO, combustionexisted boilers provided heat to the plant.
. COzelectricity — emission associated with the electricity that wdwdste to
be purchased from thevgr grid in order to cover power demand of thepla

In order to estimate the importance of the prajeatisation upon the G@missions, the following
estimation are prepared:

» estimation of the baseline G@missions scenario;

» estimation of the C@emissions from the CHP project;

» reduction of the C@emissions as a result from the project realisation
The quantity of C@emissions may be expressed by multiplication abeion factor and corresponded
energy consumption.
Especially For the second baseline emission commo@6©- electricity — theseemissions associated with
the electricity from the power grid and depend©, emission factor for Sector electricity producing
from the Industry of Bulgaria. In case of impod#ipto use this EF than shall be used the predict
values /BER/ presented in “Operational guidelines for Proj@esign Document of JIP” — Ministry of
Economic Affairs of the Netherlands, May 2004
The Bulgarian electricity emission factors shalldaéculated and verificated ex-post annually and
officially published on Bulgarian MOEW Web page.€llooses of electrical energy in the state netwsork

12



with source Bulgarian National Statistical Instdor the past year and also shall be includebden
verificated report of MOEW.

The Netherlands emission factors values from th@id€lines for Project Design Documents of Joint
Implementation Projects” of the Ministry of Econaiffairs of the Netherlands 2004 — Annex B,
chapter B.4 table B1 and table B2 are given irtéhée below:

Year 2005 2006 2007 2008 | 2009 2010 | 2011 2012
EFelgen | [tCO/MWH] | 0.814 0.797 0.779 0.76] 0.748 0.735  0.7p7 0.689
BEFel | [tCO/MWh] | 0.957 0.934 0.912 0.89( 0.86f 0.845 0.8p2 0.800

The quantity of C@emissions may be expressed by multiplication absion factor and corresponded
energy consumption. Emission factors are determiyed

1) For the first baseline emission compon&D, combustionis associated with the

combustion of HFO in existed boilers; the emisdawtor for HFO is EFmg = 0.0774
Kton/TJ — IPCC 2006.

2) For the second baseline emission compor@@t electricity — look the text in point 2.6
above.

Annual HFO consumption in boilers — ABNG in ordercbver expected heat demand ABHEC is given by:
ABNG = ABHEC/ g, TJly
Where: g— boiler efficiency, determined from engineer’slgsas.
ABHEC - annual heat consumption in KosteneasiRITJ/y

The estimations of annual baseline £issions — B from boilers are given by:

BE = ABNG * EF+Fo, t COly
Where: EFRro= 0.0744 Kton C@TJ — emission factor for HFO combustion in boilers

The baseline estimations of annual &issions from electricity produced from CHP angied to
technological process and to power grid — BE| arergby:

BEI = (CEO-AEI )* BEF ¢/ 1*10"6, t CO2ly
Where: CEO [MWh/y]- annual electricity productioh@HP in Kostenets.
AEI [MWh/y] — annual electricity expadd NEC grid.
BEF el [gC&kWh] — annual baseline emission factor for eledifrom grid.

Total baseline emissions are:
BEta = BEw + BEI

The results are presented in monitoring model e Fibnitoring PDD Kostenets HHI.xIs.

13



2.7. Estimation of the project emisms

The following estimation procedure is used forraation of CQ emission in the project boundary:

» Direct on-site emissions into the project boundarare caused by NG combustion in
CHP.
Annual NG energy consumption from CHP and Additlobarners , AEC ng, is is read from the
measurement devices /Gas Flowmeters/ on Month base:
Direct on-site C@emission from NG combustion in CHP - R

PEnp= AEC ng * EFNg

» Direct off-site emission according to project boundry are caused by NG and HFO
combustion in back up boilers —PE,,, are estimated as:

The difference between annual baseline heat ermenggumption in Kostenets Plant- ABHEC and annual
heat energy output from CHP - CAHO is equal to ahiack up boilers heat energy output — BBH. The
quantity of the used fuel natural gas BBle@Gnd reserve fuel HFO — BBEES> are measure with
measurement devices on monthly base in the year:

The Direct off-site C@emission from NG combustion in back up boilers -,P&re calculate by formulae:

PE,= BBECNG* EFNng +BBECHFo * EFHFO

CO2 emissions, avoided from the replaced electricityEsgrid. The negative difference between annual
baseline electricity consumption of Kostenets HHABEC and annual electricity output of CHP — CEO
show that AEl is el.production for selling, whiatptace the electricity to grid for Kostenets HHheT
positive difference no matter for the project bessanormally participate in baseline and projectssions
with equal values and signs. The effect is zero.

AEl = ABEC - CEO, MWhly
Where: AEI - annual electricity export to NECyrMWh,.
ABEC - annual electricity baseline s@mption of factory, MWh
CEO - is annual electricity output@HfiP, MWh

Indirect off-site avoided CQemission - replaced electricity to grid - PEig

( = ) P%nd = AEI * EFeI .gen
Where: FEel,gen — is emission factor for generated eletyrici Bulgaria

14



Total CO, emissions from the project implementation are:

PBita = PEchp + PEpp + (=) PEgrid, t COly

The project emissions results are presented in mdoring model — File Monitoring PDD Kostenets
HHI.xls.

2.8. Estimation of CQ emission reductions

The difference between total baseline emissiong@tatiproject emissions represent the emission
reduction from the project activity

ER = B& - PEotal, t CQeqly

Remark: The leakages of emissions from the producingteargportation of the Natural gas are
neglected because of its insignificant.

The emissions reduction results are presented in mdoring model — File Monitoring PDD Kostenets
HHI.xls.

3. Monitoring

This project comprises the installation of a ndtges-fired cogeneration systems at industrial tplahere
electricity and heat are provided separately, gogsroject implementation. The Monitoring is based
recording natural gas used by the cogeneration,@dad electricity and heat supplied by cogenematio
plant to the factory, as well as heat productionmfback up boilers and exchanged electricity with
power grid.

3.1 Organization charts for data monitoring and reporting
Persons involved in data monitoring and reportingat Kostenets HHI CHP

The organization chart of the persons, involvedhi& monitoring process during the present periad fo
Kostenets HHI AD is given below:

15



Monitoring organization chart

CoGen Engineering Ltd
Executive Manager
Pavel Sotirov

Final preparing and submiting to the Verifier of the
Monitoring Report

Kostenets HHI AD

Chief Electricity Department
Zahari lvanov

Management of the process for data acquisition and

storage

MerTrologie

Expert

Maria Vaklina

Maria Vaklina

Operator

Measurement data processing, archiving, storage
and converting to electronic carrier format.
Connection with acoount office. Supervising of the
measurement devices. Preparing of monthly and

annual data logs.

—_———

Angel Georgiev

Chief production

F——

Dimitar Radulov

Operator

Spas Genchev

Operator

Daniela Nencheva

Operator

Bojidar Krastev

Operator

Tania Petkova

|
|
|
—_———t e e e

Operator

|
I
|
-

Hristo Peychev

Operator

|
I
|
[

Rumen Dahlev

Control of shift operators

Maintaining operating journals
per equipment and per

=] measure point. Reading and

filling of measuring data per
hour, per shift (12 hours) and
per day.

Autorized persons for
Bulgargas contact

Mitko Mitev
Zahari lvanov

Measurement device
electricity Genset 1
produced

Measurement device
electricity Genset 2
produced

Measurement aevice
steam produced

Measurement device
electricity to grid

anon

Measurement device
Natural gas consumption
CS "lhtiman"

Chief work shop 2

Angel Zumbulev

Measurement aevice
natural gas consumption
new Tishu production line
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3.2 Key Monitoring activities and Data monitored

The data are and will be collected on a monthlyisbdaring the crediting period (including 2012).€Th
CO, emissions following the project implementation determined from the parameters monitored, as
described above. The monitoring plan describesptioeedures for the collection of the data, and the
procedures for the auditing required for the prigjeim order to determine and verify emissions otidas
achieved by the project. These projects will ordguire straightforward collection of data, desalibe
below.

Considering the project boundaries, the followirggad/ parameters need to be monitored in order t
estimate the project and baseline emissions, andrtlissions reductions:

Natural gas used by the cogeneration plant and-bpdoilers, in Nrit

The net electricity supplied by the cogeneratianpto the factory, in MWhe.

The electricity exported to the grid, in MWhe.

Net heat supplied by cogeneration plant and backeilprs to the factory, in GJ.
The HFO used for the back up boilers in case osdwm®ndary (emergency) fuel use.

The parameter “Current efficiency of the boilerfsdviding heat to the factory, in %” is not measure
because such measurement is not necessary (isnclatded in the calculations). The reason is that
efficiency of the boilers, using HFO is quite difat than the efficiency of the same boilers, usiatural
gas. In fact for correct calculating of the Baselstenario we need HFO efficiency of the boiletsatT
why we use the historical data from 2004. The v&lre shown on page 80 of the approved PDD.

For the specific project considerations in the PRDPonitoring model has been designed. It is pexpar
excel format in spreadsheets. With minimal chanties,model is applied to all three cogenerationjquts
included in the PDD. The monitoring models take thenitored data as input. They automatically
calculate both project and baseline emissionsdch year following project implementation, in admic
mode. The model contains electronic LL@Qonitoring and calculation worksheets for the cwmgation
projects. The electronic worksheets serve as a mi@a@agement and analysis system for the projec
managers and operators, and can be used throutjielitetime of the project. The staff, responsifue
Project monitoring, is required to complete thecetmic worksheets on a monthly basis. This model
automatically provides the annual totals in termhiSGoeenhouse Gas reductions achieved through th
implementation of the cogeneration systems.

The Excel monitoring model also determines the simis associated with cogeneration system.

The model contains a series of worksheets witlesfit functions.

The monitoring methodology and its application anpatible with the baseline methodology and the
development of the baseline scenarios developedh&se projects. The assumptions regarding heatin
value and emissions factors for used fuels areséime in each case, and are unchanged throughout t
project. These factors are country specific artddisn the PDD.
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Volume of V NG Nm® m Monthly 100% | Paper (field Paper 1 yr
natural gas record)
consumed by Computer Computer
CHP and back (spreadsheet) | 7 years
up boilers
Co-generation of ECHP MWh m Monthly 100% | Paper (field Paper 1 yr
electricity to record)
industrial plant Computer Computer
(spreadsheet) | 7 years
Heat generation| Qneat MWh m Monthly 100% | Paper (field Paper 1 yr
from CHP and record)
back up boilers Computer Computer
to industrial (spreadsheet) | 7 years
plant
NG - Lower LHV kJ/Nm® e Monthly 100% | Paper (field Paper 1 yr
heating value record)
Electricity Eg MWh m Monthly 100% | Paper (field Paper 1 yr
exported to the record)
grid Computer Computer
(spreadsheet 7 years
HFO - Lower LHV kJ/kg e Monthly 100% | Paper (field Paper 1 yr
heating value record)
HFO combusted] Gm Tons m+e Monthly 100%| Paper (field | Paper 1 yr
in back up record)
boilers Computer Computer
(spreadsheet 7 years
Boilers Ns - e Once in 100% | Paper (field Paper 1 yr
efficiency The value the record)
is from crediting Computer
PDD on the] period 7 years
base of
engineer’s
analyses

data will be archived

Table 3.1.1 - Datato be collected in ordemtmitor Greenhouse Gas emissions from the profgitittes, and how these
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Data type D_a 42 Data unit Value Source of data
variable

1 | Low heat value LHV e kcal/Nnt 8 027 Average value for year 2008. Data extracted
of Bulgarian from BulgarTransGas monthly certificates.
Natural Gas

2 | Low heat value LHV hro GJ/t 39.80 Data taken from Bulgarian National Inventoryf
of HFO Report 2009 for GHG, page 167

3 | CO,emissions ERc kg/GJ 56.1 Data taken from IPCC 2006
factor from Volume 2 — Energy
combustion of Table 2.2, page 2.16
Natural gas (dry

4 | CO,emissions ERiro kg/GJ 77.4 Data taken from IPCC 2006
factor from Volume 2 — Energy
combustion of Table 2.2, page 2.16
HFO

5 | CO,emissions EFeigen. tCO,/MWh 0.761 Value for year 2008
factor for Data taken from Netherland Guidness B4 or
electricity alternatively ex-post from official Bulgarian EF
generation

6 | CO,emissions BEFcicons. | tCO/MWh 0.89 Value for year 2008
factor for Data taken from Netherland Guidness B4 or
electricity alternatively ex-post from official Bulgarian EF
consumption

Table 3.1.2 - Constants and Default Data Valisesl in monitoring calculation

The structure and the procedures of monitoringpéngeriod of project operation are:

Staff at project site

Collecting and recording /electronically and infgmal/ hourly and monthly the data from electro
meters;

Collecting and recording /electronically and ingmal / monthly the data from NG and HFO flow
meters and steam heat meter;

For all subprojects monthly to send to the Operdhlm data collected and copies from the
purchasing protocols and invoices;

Monthly to collect the protocols of LHV from Bulggas and HFO suppliers ( if there is HFO
consumption) or use the default value as per IPCC;

Staff at Operator

The staff in charge of the monitoring shall filetspreadsheets every month;

To collect data from MOEW estimated and verificageid EF annually;

To calculate using the existing monitoring model #mission reduction annually;

To prepare annually Monitoring report and to semthe independent verification entity.
To control the organization of the subprojectsfgtaining every two years.

Remark:
1. The monitoring process is supported from the impletation of one especially developed

document “Journal of the measurement device”.this journal are collected all necessary data for
every one measurement device position from the vneagnt scheme of the separate plant in
paper and electronic variant. The journal comptiee next sections with data: - Measurement
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device QA/QC ensure, Thechnical description, Measent device calibration, Training of the
measurement device service, The procedures desaoript case of damages and temporary
replacing of the measurement device, Measuremeanltse(daily in the period 2006-2012). The
filling of the journal is obligation of the staff ¢he plants. The final processing with the jousnal
obligation of the operator. The form of the “Joairof the measurement device” is available on
request and the filled journals shall be preserntedserification company in the process of
verification.

2. The spreadsheets with the input data, calculat@amg results for the baseline and projects
emissions are presented in Annex 1.

3.3 Measurement scheme and measurement devices

The measurement block schemes realized (measurelevanes and the measurement points) for the
data collecting in order to monitor the project ssion, baseline emissions and estimation of the
emissions reduction and short description of tleasarement devices are given below :

[ I 6.0 kY Electricity to the mill
- |
110,0 1 I
Elactricity I : |
From | =
NEC i ) : 1
S aD—
I
IO s e i S
| |
| |
bl mwn Mwh | |
| 1
} L BRG] ETRE ) 4 Generator 1
| | | |
""""""" - MWh ,"""'"":
|—
- ET-02 ~ i ;
|
i
] J : t
i | ET-04
1 ! el Ediis
i 1 P T
Ir ______________________________________ 1 oLs B RE
I 4|| 3
! Steam 205°C
: Monitoring system 1,75 MPa
|
1
AGRS ; Generator 2
{Autormated gas |
reduction station) TR L = MWh
1,5 M5
ET-03 ﬁ)
nm _3IyyY__
GRP il il GRP Manural gas fo additions bumars .03 MPa EJT; O"5 i Pro Ccess |
(Gas reduction post) (Gas reduction T =
e G @& | Kostenets |
GRP atural gue for Paper mackine 0,8 MPa {l ¥ | ——————

(Gas reduction
post)

Fig. 3.3.2 - Measurement scheme at Kostenets 6HP
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Position Measured Measurement
on the Parameter device model Accu | Calbr. .
measur o Measureme Serial No. Measure ment racy | Period Calibr.
ement Parame men nt method Period of range % lyears/ protocols
scheme ter sion measurements
1 2 3 4 5 6 7 8 9
FLUXI2080TZ , Size = G16
Acraris = 12250 ni/h -0.18
S.N.7604602002/R Smax: 100b¢ to 2| No. €T982203
04.09.2009- DN 8C +07 —06.10.2008
22.07.2011
Size = G100
TRZ2 , Elster Q=8-180 ni/h -0.04
S.N. 80078779  |Pmax= 100b: to 2 Noiggggzec/)ﬂ
from 22.07.2011 |DN 8C +0.06 e
Electronic totalizer
Unisyst In accordance withf ,_ -, '2\12'0;1 2%09
| CF300T2-V7,61- FLUXI2080TZand [ ool 2 | o eas -
Natural Turbine V\ch S.N. 0968/2006 TRZ2 - o5 '07 2011
ET-01* | gas to | Nme Pand T°C [ from 04.09.2009 e
the plant corrections  ["BE| TA 2050, §i2e =G40 0= | o1
Actaris 1.3-65 n#/h ) o No.CR1075/08
S.N. 8601804004 [Pmax= 94bar Pn = 403 2 -26.11.2008
14.06.2010 - 16 ba ’
06.12.2010 DN 5C
DELTA 2050, Size =G40 Q= 091
Actaris 1.3-65 nt/h )
S.N. 8601804003 [Pmax= 94bar Pn = +t8 3| 2 '\fo'Z%Rlllzgglllo
from 06.12.2010 |16 ba ’ B
DN 50
Electronic totalizer
Unisyst . No. 462 -
CE 300T2 — V7 61- In accordance with| t=0.02 > 24.07.2009
! DELTA 2050 P=0.01 No. 644 -
S.N. 0969/2006 25 07 2011
from 14.06.2010 T
A 2000, GMC-I MR=0 - 6 MWh
Electricit Gossen Metrawat [CTs=3x750/1¢
ET-02 yto grid | MWh S.N. VTs=3x6600/11V No0.27788
of plant Electronically | RA4163000001 P30V, 50Hz,15V/ 000010 /
Scheme 3~ | From 04.09.2009 [P52, IP30, IP2 +0.5 4 |29.01.2007
Electricit transformers | A 2000, GMC-| D_'20 ?AF,QG?I:O\Z/, By DIN
ig. -2, - 1a.
ET-03 yto grid | Mwh Gossen Metrawat ,Angnb..- 0 50%’: 55350-18-4.2
of plant S:N. RA4163000000 02" s 4
From 04.09.2009 ’
PROWIRL 72F- | Vmax =75 m/s
DN 150 -Vortex |Tamb=-40-+70C
. flow measuring, [Tproc.=-200-400C |-0.31 o. 53401098
Steam Vortex with P _ Endress+Haus,
o Endres+ Hauser |Suppl =2«vDC,1.2W to
ET-04 to the t and T°C S N 9609C102000Dearec or = IP € +018 2 72FIF-SE1A
plant compensation| ~, gree.pr. ‘ ALAAA4AA -
from 04.09.2009 [Outp.-20mA,HART 02 07.200
K.fact.-0.3-0.4 T
pul./dn3
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1 2 3 4 5 6 8
Pressure Sensof-Pressure - 0-40
Cerabar M, bar;Process temp. to ONS?é(?(ffglsfs-l
PMC41- 100°C; Amb.temp.- - 40| - 0.018 10020
RE21S1H11M1{ - +85° C; Threaded to Endress+Ha
Endres+ Hausel] connection, Output - 4} + 0.05 user
S.N. 20 mA.; Supply voltage 02.07.2007
96075A01020 | 11.5-45VDC T
from 04.09.2009
Power Supply - 230
VAC, 50 Hz; Power
consump. 8 - 26 VA;
Steam Computey Amb.temp - -20 - +60 °
for Industrial | C; Protect. - IP20;
Aplications Inputs- 1x4-20mA-
RMS 621 steam flow, 1x4-20mA i i
pressure, 1xPt100-
temperature; Outputs -
2x0/4-20mA, 1xPulse,
1xRelay; Interface - RS
232, RS 485.
Meas.range- 0.01 —
20bar; Transmiter —
Amb. Temp. - 40- +
85°C-LCD Display- 20-
+7CPC; Power Suppl.-24
VDC; Flow rate 650
m/h; Output 4-20mA- | 1 1o FE?OZ?%(;%
Pressure sensof HART; Orifice Plate - 02.12.2008
267 CS, ABB | Stadard- Flanges, o
Natural gas Orifice with Automation Material 316SS, EIer_nent
ET-05 to Tissue | Nm3 presure Proqlucts GmbH] bore - 89.325 mm, Pipe
Machine transmiter | - Minden, S/N | DN 150, Uncertanly —
and Pt 100 | 267CS6502011 Disch.coef. +0.5%
043SN. Expan.fact. +0.11%
from 19.04.2011 Stainless steel; conn.
head BUZ; Sens. Sign. 4- -
20 MAHARTcomun: Certificate of
. Uncent compliance -
explosion class- ATEX artantly 12-2000-
Il GEexiallCT6to Tl
. +0.16 Date 04.02.
zone 0,1,2.; safety - SIL 2010
level 2;Temp. range - 5@
- 400°C.
Electricity Electronicall
ET-06** | to grid of MWh | Scheme 3 _ _ _ _
Chez transformers

* -The values measured are corrected to normalpgenagure (20°C) and pressure(1.01bara) in the dlomputer of ET-01.
The factory has not exported electricity toidyto this moment. Now the factory realizes newrection with the
distribution grid on 20 kV voltage level. There lWigmain only position ET-06.

*%

Table 3.3.2 - Short measurement devices desarniptastenets HHI CHP

22



Detail description of the measurement devices (teah calibration, training, QA/QC procedures ktc.
can be seen in the Measurement Journals of theuveraent Devices Annex No.3 for each plant.

Remark

By the reason of the calibration delay of measuramgosition ET 04 from 02.07.2009 to 31.10.2012,
the calculations of the produced steam in the cdhltion file at Annex 1 to the Monitoring Report for
twe whole period of this report, are corrected witte positive eror of measurement devices 72 F and
PMC41 or with + 0.18% + +0.05% = +0.23% in negatidirection.

3.4. QA/QC Procedures

In principle all procedures for the Quality Contrahd Quality Assurance of the measurements ar
presented in the legislation documents (norms tardlards) as follow:
- Measurement Low — S.G., issue No 99 /09.12.20@5; ye
- Order for measurement devices, which must haveahogical control — S.G., issue No 98
/07.11.2003 year;
- Regulation for ordering of the competent persons twverify measurement devices, which
are under metrological control — GD N31 /12.03.2068r;

- SAMTS (State Agency for Mtrgy and Technical Surveillance) order N A-
413/16.08.2004, A-102/05.03.2010, A-441/13.10.2@d1the periodical testing of
measurement devices, which are subject of metrcdbgbntrol.

The procedures for installation and maintenancéhefmeasuring devices are outlined in detailhat t
Operation Manuals supplied with each device. Tradycers are also obliged in accordance with the
international practice and the Bulgarian legiskatim perform supervision control in the process of
installation, so and to commissioning in operatbthe measurement devices.

The calibration of the separate measurement devibesprocedures in case of measurement devic
damage or data incorrectness are detail outlinéldeilMeasurement journals of the measurement device
The electrical meters are owned by the buyer (E&attDistribution Company Chez), the main NG flow
meters are owned by Bulgargas or Gas Distributiom@anies (Citigas Bulgaria). All these companies
have implemented the quality system 1SO 9001 deisgyiall procedures for the QC/QA.

Question/Issue Action to be taken
Is data recorded within the usual measurement
range?

Have there been any equipment malfunctions?
Equipment calibration

Has data been backed up electronically and on
paper?

Data completeness

Table 3.4. Data quality checklist

QA/QC procedures are developed in each JournaleafsMrement Device that are included in Annex 3 —
Measurement journals of the plants.
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4. Measurement data 2008 — October 2012 collection

The measurement data are collected from the maasutalevices outlined above in accordance with

the Monitoring plan, monthly for the period from.01.2008 to 31 October of 2012. The data are

filled in the tables of the Monitoring model in Eetdormat and are the base for automatically

calculations of the baseline, project line emissiand the emissions reduction.
The data collected are shown in the input tablésie

Measurement data 01.September 2009- 31.October 20d@lection at Kostenets HHI

Natural gas supply from Bulgargas - ET01 ; [x 1000 Nm3]

Month 2006 2007 2008 2009 |<Aug-2010|>Sep-2010|<Aug-2011 |[>Sep-2011] 31.10.2012
Jan 0 0 0 0 696 2 803
Feb 0 0 0 0 561 151 994
Mar 0 0 0 0 388 815 793
Apr 0 0 0 0 0 701 1128
May 0 0 0 0 0 758 951
Jun 0 0 0 0 399 732 810
Jul 0 0 0 0 775 773 713
Aug 0 0 0 0 211 555 753
Sep 0 0 0 474 718 605 1170
Oct 0 0 0 679 681 939 1098
Nov 0 0 0 590 0 1112 0
Dec 0 0 0 664 615 868 0
Total 0 0 0 2,407 3,030 2,014 4,487 3,524 9,212
Natural gas for Tissue machine- ET05 ; [x 1000 Nm3 ]

Month 2006 2007 2008 2009 | <Aug-2010|>Sep-2010|<Aug-2011 | >Sep-2011| 31.10.2012
Jan 0 0 0 0 0 0 129
Feb 0 0 0 0 0 0 137
Mar 0 0 0 0 0 0 116
Apr 0 0 0 0 0 28 203
May 0 0 0 0 0 48 249
Jun 0 0 0 0 0 69 225
Jul 0 0 0 0 0 91 236
Aug 0 0 0 0 0 143 226
Sep 0 0 0 0 0 107 238
Oct 0 0 0 0 0 180 0
Nov 0 0 0 0 0 162 0
Dec 0 0 0 0 0 137 0
Total 0 0 0 0 0 0 379 586 1,759
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Natural gas for CHP and Additional burners ; [x 10 00 Nm3]

Month | 2006 2007 | 2008 2009 |<Aug-2010 ] >Sep-2010] <Aug-2011 | >Sep-2011] 31.10.2012
Jan 0 0 0 0 696 0 2 674
Feb 0 0 0 0 561 0 151 857
Mar 0 0 0 0 388 0 815 677
Apr 0 0 0 0 0 0 673 925
May 0 0 0 0 0 0 710 702
Jun 0 0 0 0 399 0 663 585
Jul 0 0 0 0 775 0 682 477
Aug 0 0 0 0 211 0 412 527
Sep 0 0 0 474 0 718 498 932
Oct 0 0 0 679 0 681 759 1,098
Nov 0 0 0 590 0 0 950 0
Dec 0 0 0 664 0 615 731 0
Total 0 0 0 2,407 3,030 2,014 4,108 2,938 7,453
HFO /mazut/ for Backup Boilers (BB) ; [ tons |

Month 2006 2007 2008 2009 <Aug-2010 | >Sep-2010| <Aug-2011 | >Sep-2011| 31.10.2012
Jan 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Feb 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mar 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Apr 0.0 0.0 0.0 0.0 0.0 0.0 0.0
May 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Jun 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Jul 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aug 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sep 0.0 0.0 0.0 51.9 0.0 0.0 0.0
Oct 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nov 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dec 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 0.0 0.0 0.0 51.9 0.0 0.0 0.0 0.0 0.0
Production of steam from CHP and Back up Boiler-ET 04 ; [MWht]

Month | 2006 2007 | 2008 2009 |<Aug-2010 ]| >Sep-2010] <Aug-2011 | >Sep-2011] 31.10.2012
Jan 0 0 0 0 3,609 0 3,019
Feb 0 0 0 0 2,860 610 4,200
Mar 0 0 0 0 1,830 3,925 2,965
Apr 0 0 0 0 0 3,136 4,624
May 0 0 0 0 0 3,107 3,263
Jun 0 0 0 0 2,113 2,817 2,794
Jul 0 0 0 0 4,257 3,217 2,040
Aug 0 0 0 0 1,241 1,548 2,397
Sep 0 0 0 2,323 3,803 2,110 4,964
Oct 0 0 0 3,152 3,388 3,443 4,170
Nov 0 0 0 3,176 0 4,639 0
Dec 0 0 0 3,249 3,031 3,645 0
Total 0 0 0 11,900 15,910 10,222 18,359 13,837 34,438

Remark For a period from 09.2010 to 10.2012 is executed correction with the positive eror of ET04
measurement system from 0.23 %.
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Generated electricity CHP1 - ET02; [MWhe]

Month 2006 2007 2008 2009 |<Aug-2010|>Sep-2010|<Aug-2011 |[>Sep-2011] 31.10.2012
Jan 0 0 0 0 1,191 0 1,496
Feb 0 0 0 0 836 194 1,817
Mar 0 0 0 0 762 639 1,286
Apr 0 0 0 0 0 1,418 1,729
May 0 0 0 0 0 1,340 1,380
Jun 0 0 0 0 874 1,189 1,077
Jul 0 0 0 0 1,511 1,312 562
Aug 0 0 0 0 464 481 796
Sep 0 0 0 764 1,205 784 2,260
Oct 0 0 0 995 1,598 1,418 1,888
Nov 0 0 0 1,157 0 2,215 0
Dec 0 0 0 1,160 1,246 1,716 0
Total 0 0 0 4,076 5,638 4,049 6,573 6,133 14,291
Generated electricity CHP2 - ET03; [MWhe]

Month 2006 2007 2008 2009 |<Aug-2010|>Sep-2010|<Aug-2011 | >Sep-2011| 31.10.2012
Jan 0 0 0 0 0 0 0
Feb 0 0 0 0 112 0 0
Mar 0 0 0 0 27 1,016 0
Apr 0 0 0 0 0 43 265
May 0 0 0 0 0 95 0
Jun 0 0 0 0 0 0 0
Jul 0 0 0 0 185 0 0
Aug 0 0 0 0 0 0 0
Sep 0 0 0 225 440 0 0
Oct 0 0 0 376 0 189 0
Nov 0 0 0 0 0 0 0
Dec 0 0 0 0 0 0 0
Total 0 0 0 601 324 440 1,154 189 265
Generated electricity CHP; [MWhe]

Month 2006 2007 2008 2009 | <Aug-2010|>Sep-2010|<Aug-2011 | >Sep-2011| 31.10.2012
Jan 0 0 0 0 1,191 0 1,496
Feb 0 0 0 0 948 194 1,817
Mar 0 0 0 0 789 1,655 1,286
Apr 0 0 0 0 0 1,461 1,994
May 0 0 0 0 0 1,435 1,380
Jun 0 0 0 0 874 1,189 1,077
Jul 0 0 0 0 1,696 1,312 562
Aug 0 0 0 0 464 481 796
Sep 0 0 0 989 1,645 784 2,260
Oct 0 0 0 1,371 1,598 1,607 1,888
Nov 0 0 0 1,157 0 2,215 0
Dec 0 0 0 1,160 1,246 1,716 0
Total 0 0 0 4,677 5,962 4,489 7,727 6,322 14,556
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CHP generated electricity exported to NEC grid- ETO

6 + ET07; [MWhe]

Month 2006 2007 2008 2009 |<Aug-2010 [ >Sep-2010]|<Aug-2011 | >Sep-2011] 31.10.2012
Jan 0 0 0 0 0 0 0
Feb 0 0 0 0 0 0 0
Mar 0 0 0 0 0 0 0
Apr 0 0 0 0 0 0 0
May 0 0 0 0 0 0 0
Jun 0 0 0 0 0 0 0
Jul 0 0 0 0 0 0 0
Aug 0 0 0 0 0 0 0
Sep 0 0 0 0 0 0 0
Oct 0 0 0 0 0 0 0
Nov 0 0 0 0 0 0 0
Dec 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0
LHVNG - Lower heat value of NG. Values are from Bulgargas __certificates [kcal/Nm?3]
Month 2006 2007 2008 2009 |<Aug-2010|>Sep-2010]|<Aug-2011|>Sep-2011| 31.10.2012
Jan 0 0 8,020 8,029 8,042 8,007 8,042
Feb 0 0 8,013 8,047 8,049 8,010 8,043
Mar 0 0 8,021 8,064 8,051 7,978 8,028
Apr 0 0 8,021 8,083 8,090 8,014 8,044
May 0 0 0| 8,090 8,065 8,027 8,059
Jun 0 0 0| 8,089 8,095 8,012 8,074
Jul 0 0 0] 8,083 8,089 8,033 8,050
Aug 0 0 0] 8,071 8,096 8,047 8,039
Sep 0 0 8,031] 8,061 8,084 8,084 8,043
Oct 0 0 8,031 8,049 8,059 8,059 8,052
Nov 0 0 8,027 8,037 8,012 8,012
Dec 0 0 8,055 8,055 8,007 8,007
Averagd 0 0 8,027 8,063 8,072 8,041 8,016 8,041 8,047
Natural gas for CHP and BB consumption ; [GJ]
Month 2006 2007 2008 2009 |<Aug-2010|>Sep-2010]|<Aug-2011|>Sep-2011| 31.10.2012
Jan 0 0 0 0 23,432 55 22,683
Feb 0 0 0 0 18,897 5,059 28,868
Mar 0 0 0 0 13,074 27,228 22,739
Apr 0 0 0 0 0 22,585 31,167
May 0 0 0 0 0 23,853 23,674
Jun 0 0 0 0 13,530 22,249 19,790
Jul 0 0 0 0 26,255 22,953 16,076
Aug 0 0 0 0 7,136 13,879 17,739
Sep 0 0 0 15,983 24,298 16,850 31,372
Oct 0 0 0 22,896 22,981 25,613 37,003
Nov 0 0 0 19,841 0 31,870 0
Dec 0 0 0 22,392 20,617 24,491 0
Total 0 0 0 81,112 102,324 67,896 137,861 98,824 251,111
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5. Calculations

The calculations of the emissions and the emissietsction in the Monitoring model are performance

automatically using the formulas outlined in pdmf the Monitoring report and PDD.

5.1 Baseline emissions calculation

The calculations are based on formulas in poineBdve.

Baseline emissions calculation Kostenets HHI

LHVNG - Lower heating walue in kKal/Nm3 For natural gas in Bulgaria. Value provided by
Bulgargas Certificates (see sheet "annual consuption” for details).
EFNG - CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dry): 15.3t C/TJ
lower heating value basis x 44/12 =56.1t CO2/TJ
EFHFO - CO2 emissions factor (combustion) 77.4 kg/GJ HFO /mazut/ IPCC 2006

IPCC 2006

CHP 2 x Centrax 501 KB5 Heat production

Year Year h Steam Replaced CO2
production production heat from emissions
BB for CHP and BB| CHP and BB (combustion)
MWh/year Gllyear tlyear
1 2006 0.89 0 0 0.0
2 2007 0.89 0 0 0.0
3 2008 0.89 0 0 0.0
4 2009 0.89 11,900 42,840 3,725.6
5 Jan-Aug.2010 0.89 15,910 57,275 4,981.0
6 Sep-Dec.2010 0.89 10,222 36,801 3,200.4
7 Jan-Aug.2011 0.89 18,359 66,091 5,443.2
8 Sep-Dec.2011 0.89 13,837 49,814 4,102.6
9 Jan-Oct.2012 0.89 34,438 123,975 10,210.6
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EFELgen.

CO2 emissions factor - generating electricity gCO2/kWh

Netherland Guidness B4 or ex-post official Bulgarian EF.

Netherland Guidness B4 or ex-post official Bulgarian EF.

BEFELcons . CO2 emissions factor - consumption electricity gCO2/kWh

CHP_2 x Centrax 501 KB5 - Electricity production

Year Year Electricity Electricity | BEFELcons. CO2
production production replaced [baseline
of CHP of CHP for | consumption | emissions
export consumption] of factory
(Replaced of factory
generation replacing
of NEC grid)
MWh/year MWh/year t/MWh tlyear
1 2006 0 0 0.000 0.0
2 2007 0 0 0.000 0.0
3 2008 0 0 0.000 0.0
4 2009 0 4,677 0.867 4,055.0
5 Jan-Aug.2010 0 5,962 0.845 5,037.9
6 Sep-Dec.2010 0 4,489 0.845 3,793.2
7 Jan-Aug.2011 0 7,727 0.822 6,351.6
8 Sep-Dec.2011 0 6,322 0.822 5,196.7
9 Jan-Oct.2012 0 14,556 0.800 11,644.8

5.2 Project emissions calculation

The calculations are based on formulas in point 2.4

Project emissions calculation for Kostenets HHI
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LHVNG - Lower heating walue in kKal/Nm3 For natural gas in Bulgaria. Value provided by

Bulgargas Certificates (see sheet "annual consuption” for details).

LHVHFO - Lower heating value 39.805 GJ/t For HFO /mazut/ in Bulgaria. Value provided by BDS
EFNG - CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dry): 15.3 t C/TJ lower heating
value basis x 44/12 = 56.1 t CO2/TJ IPCC 2006

EFHFO - CO2 emissions factor (combustion) 77.4 kg/GJ HFO /mazut/ IPCC 2006

CHP 2 x Centrax 501 KB5

Year Year HFO Natural gas | Electricity | EFel.gen CO2 COo2 Co2
consumption | consumption | Production | emission Emissions | Emissions Project
(combustion) | (combustion) of CHP factor (combustion) | generation | emissions
generation to NEC grid
in BB in CHP, BB Electricity Jto NEC grid
and additional | generation
burners to NEC grid
GJlyear GJlyear MWh/year tlyear tlyear tlyear
1 2006 0 0 0 0.000 0 0 0
2 2007 0 0 0 0.000 0 0 0
3 2008 0 0 0 0.000 0 0 0
4 2009 2,065 81,112 0 0.000 4,710 0 4,710
5 Jan-Aug.2010 0 102,324 0 0.000 5,740 0 5,740
6 Sep-Dec.2010 0 67,896 0 0.000 3,809 0 3,809
7 Jan-Aug.2011 0 137,861 0 0.000 7,734 0 7,734
8 Sep-Dec.2011 0 98,824 0 0.000 5,544 0 5,544
9 Jan-Oct.2012 0 251,111 0 0.000 14,087 0 14,087
5.3 Emissions reduction calculations
The calculations are based on the formula in paiit
Emissions reduction calculations - Kostenets HHI
Base Line Project Line Reduction
Year Year CO2equiv. CO2 CO2equiv.
Emissions Emissions Emissions CO2equiv.
Heat Electricity | CHP and BB
t/year t/year t/year t/year
1 2006 0 0 0 0
2 2007 0 0 0 0
3 2008 0 0 0 0
4 2009 3,726 4,055 4,710 3,070 7349
5 Jan-Aug.2010 4,981 5,038 5,740 4,278 '
6 Sep-Dec.2010 3,200 3,793 3,809 3,185 7246
7 Jan-Aug.2011 5,443 6,352 7,734 4,061 ' 18.769
8 Sep-Dec.2011 4,103 5,197 5,544 3,755 11523 '
9 Jan-Oct.2012 10,211 11,645 14,087 7,768 '
Total for the period 31,663 36,079 41,625 26,118

The calculations files are attached in Annex No.fhe Monitoring Report.
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Measurement Data Crosscheck

KOSTENETS HHI CoGen Power Plant
KozeHepayusi KOCTEHELl XXU

DATA LOG 2009
Crosscheck of consumption data with corresponding s

XXYPHAI 2009

CpaBHeHM1e Ha faHHUTEe OT KOHCYMaLMUsTa CbC CbOTBETHUTE AaHHU NOo paKTypu

upplier/buyer invoices

Natural gas for

CHP and BB ; [x 1000 Nm3]

MpupoaHa ras 3a koreHepauusa n kotnu; [x 1000 Nm3]

Month ]| measured value document value document - type/Nr. Supplier
Meceu | namepeHa c1-ct| cT-cT no fokymeHT [AOKYMEHT - TUn/Homep JocTaB4unk
Jan 0.000 0.000 - -
Feb 0.000 0.000 - -
Mar 0.000 0.000 - -
Apr 0.000 0.000 - -
May 0.000 0.000 - -
Jun 0.000 0.000 - -
Jul 0.000 0.000 - -
Aug 0.000 0.000 - -
Sep 473.568 473.568 inv. 125330 / 125855 Bulgargas
Oct 679.419 679.419] inv. 126098 / 126341 / 126650 Bulgargas
Nov 589.629 589.629 inv. 126900 / 127478 Bulgargas
Dec 663.956 663.956 inv. 127727 / 128301 Bulgargas
Total 2,406.572 2,406.572
Difference/ Pasnuka 0.000
CHP generated electricity exported to NEC grid; [MW  he]
EnekTpoeHeprus, goctaBeHa KbM MpexaTta Ha HEK; [MWhe]
Month | measured value document value document - type/Nr. Buyer
Meceu | namepeHa c1-cT| cT-CT N0 AOKYMEHT [AOKYMEHT - TUn/Homep JocTaB4uk
Jan 0.0 0.0 - -
Feb 0.0 0.0 - -
Mar 0.0 0.0 - -
Apr 0.0 0.0 - -
May 0.0 0.0 - -
Jun 0.0 0.0 - -
Jul 0.0 0.0 - -
Aug 0.0 0.0 - -
Sep 0.0 0.0 - -
Oct 0.0 0.0 - -
Nov 0.0 0.0 - -
Dec 0.0 0.0 - -
Total 0.0 0.0
Difference/ Pasnuka 0.000
HFO /mazut/ for Backup Boilers (BB) ; [ tons ]
KonuyectBo mMa3yT 3a koTnute; [ TOHa |
Month | measured value document value document - type/Nr. Supplier
Meceu | namepeHa c1-cT| CT-CT N0 AOKYMEHT [AOKYMEHT - TUn/Homep JocTaB4uk
Jan 0 0 - -
Feb 0 0 - -
Mar 0 0 - -
Apr 0 0 - -
May 0 0 - -
Jun 0 0 - -
Jul 0 0 - -
Aug 0 0 - -
Sep 51.58 51.58 - -
Oct 0 0 - -
Nov 0 0 - -
Dec 0 0 - -
Total 51.58 51.58
Difference/ Pasnuka 0.000
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KOSTENETS HHI CoGen Power Plant
Kozenepauyuss KOCTEHEL XXU

DATA LOG 2010
Crosscheck of consumption data with corresponding s

XYPHAI 2010

CpaBHeHMe Ha AaHHUTe OT KOHCyMauusaTa CbC CbOTBETHUTEe AaHHU NOo d)aKTyle

upplier/buyer invoices

Natural gas for CHP and BB ; [x 1000 Nm3]
MpupopaHa ras 3a koreHepauus 1 Kotnu; [x 1000 Nm3]

Month | measured value document value document - type/Nr. Supplier
Mecen | namepeHna ct-cT| cT-CT N0 JOKYMEHT AOKYMEHT - Tun/Homep [JocTaBuuk
Jan 695.935 695.935| inv. 128547 / 128795 / 129072 Bulgargas
Feb 560.763 560.763 inv. 129316 / 129857 Bulgargas
Mar 387.858 387.858 inv. 130348 / 130622 Bulgargas
Apr 0.000 0.000 - -
May 0.000 0.000 - -
Jun 399.218 399.218 inv. 132344 / 132822 Bulgargas
Jul 775.237 775.237 inv. 133044 / 133515 Bulgargas
Aug 210.538 210.538 inv. 133738 /134212 Bulgargas
Sep 717.902 708.000 inv. 134438 / 134923 Bulgargas
Oct 681.087 691.000 inv. 135163 / 135688 Bulgargas
Nov 0.000 0.000 - -
Dec 615.009 615.000 inv. 136755 / 137296 Bulgargas
Total 5,043.547 5,043.549
Difference/ Pasnuka -0.002
CHP generated electricity exported to NEC grid; [MW  he]
EnekTpoeHeprus, poctaBeHa KbM MpexaTta Ha HEK; [MWhe]
Month | measured value document value document - type/Nr. Buyer
Mecen | namepeHa cT-cT| cT-CT N0 JOKYMEHT AOKYMEHT - TUn/Homep [JocTaBuuk
Jan 0.0 0.0 - -
Feb 0.0 0.0 - -
Mar 0.0 0.0 - -
Apr 0.0 0.0 - -
May 0.0 0.0 - -
Jun 0.0 0.0 - -
Jul 0.0 0.0 - -
Aug 0.0 0.0 - -
Sep 0.0 0.0 - -
Oct 0.0 0.0 - -
Nov 0.0 0.0 - -
Dec 0.0 0.0 - -
Total 0.0 0.0
Difference/ Pasnuka 0.000
HFO /mazut/ for Backup Boilers (BB) ; [ tons ]
KonuyectBo mMa3yT 3a kotnuTe; [ TOHa |
Month | measured value document value document - type/Nr. Supplier
Mecen | namepeHa cT-cT| cT-CT N0 JOKYMEHT AOKYMEHT - TUn/Homep [JocTaBuuk
Jan 0 0 - -
Feb 0 0 - -
Mar 0 0 - -
Apr 0 0 - -
May 0 0 - -
Jun 0 0 - -
Jul 0 0 - -
Aug 0 0 - -
Sep 0 0 - -
Oct 0 0 - -
Nov 0 0 - -
Dec 0 0 - -
Total 0 0|
Difference/ Pasnuka 0.000
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KOSTENETS HHI CoGen Power Plant
KoceHepauuss KOCTEHEL XXU

DATA LOG 2011
Crosscheck of consumption data with corresponding s

XYPHAN 2011
CpaBHeHMe Ha AaHHUTe OT KOHCYMaLMsiTa CbC CbOTBETHUTE AaHHU NO (haKTypu

upplier/buyer invoices

Natural gas for CHP and BB ; [x 1000 Nm3]
MpupopaHa ras 3a koreHepaumna U KkoTnu; [x 1000 Nm3]

Month | measured value document value document - type/Nr. Supplier
Meceu | namepena ct-cT| cT-CcT No pokymeHT [OKYMEHT - TUn/Homep HdocTaBuuk
Jan 1.626 2.000 inv. 137539 / 138051 Bulgargas
Feb 150.840 151.000 inv. 138293 / 138801 Bulgargas
Mar 815.145 815.000] inv. 139039 / 139277 / 139542 Bulgargas
Apr 701.126 701.000] inv. 139774 / 140006 / 140261 Bulgargas
May 757.761 758.000] inv. 140486 / 140714 / 140968 Bulgargas
Jun 732.255 732.000] inv. 141189 /141411 /141661 Bulgargas
Jul 773.473 773.000] inv. 141880/ 142099 / 142343 Bulgargas
Aug 554.956 555.000] inv. 142566 / 142788 / 143042 Bulgargas
Sep 604.840 605.000] inv. 143270/ 143496 / 143754 Bulgargas
Oct 939.096 939.000] inv. 143990 / 144226 / 144510 Bulgargas
Nov 1,112.064 1,112.000] inv. 144750/ 144990 / 145129 Bulgargas
Dec 867.571 868.000| inv. 145513 /145754 | 146043 Bulgargas
Total 8,010.753 8,011.000
Difference/ Pasnuka -0.247
CHP generated electricity exported to NEC grid; [MW  he]
EnekTpoeHeprus, oocTaBeHa KbM Mpexata Ha HEK; [MWhe]
Month | measured value document value document - type/Nr. Buyer
Meceu | uamepena ct-ct| c1-cT no pokyment [OKYMEHT - Tun/Homep [ocTaBumnk
Jan 0.0 0.0 - -
Feb 0.0 0.0 - -
Mar 0.0 0.0 - -
Apr 0.0 0.0 - -
May 0.0 0.0 - -
Jun 0.0 0.0 - -
Jul 0.0 0.0 - -
Aug 0.0 0.0 - -
Sep 0.0 0.0 - -
Oct 0.0 0.0 - -
Nov 0.0 0.0 - -
Dec 0.0 0.0 - -
Total 0.0 0.0
Difference/ Pasznuka 0.000
HFO /mazut/ for Backup Boilers (BB) ; [ tons ]
KonuuyecTtBo mMa3yT 3a koTnuTe; [ ToHa |
Month | measured value document value document - type/Nr. Supplier
Meceu | uamepena ct-cT| cT-CcT No gokymeHT [OKYMEHT - TUn/Homep [ocTaBuYmnk
Jan 0 0 - -
Feb 0 0 - -
Mar 0 0 - -
Apr 0 0 - -
May 0 0 - -
Jun 0 0 - -
Jul 0 0 - -
Aug 0 0 - -
Sep 0 0 - -
Oct 0 0 - -
Nov 0 0 - -
Dec 0 0 - -
Total 0 0
Difference/ Pasnuka 0.000|
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KOSTENETS HHI CoGen Power Plant
KozeHepayuss KOCTEHEL XX

DATA LOG 2012
Crosscheck of consumption data with corresponding s

XYPHAN 2012

CpaBHeHMe Ha AaHHUTe OT KOHCyMauusTa CbC CbOTBEeTHUTE AaHHU NO d)aKTyle

upplier/buyer invoices

Natural gas for CHP and BB ; [x 1000 Nm3]
MpupopgHa ras 3a koreHepauus u kotnu; [x 1000 Nm3]

Month | measured value document value document - type/Nr. Supplier
Mecel | uamepeHa cT-CT| CT-CT N0 JOKYMEHT AOKYMEHT - TUn/Homep HdocTaBuuk
Jan 802.681 803.000] inv. 146276 / 146508 / 146764 Bulgargas
Feb 994.267 994.000] inv. 146993 / 147226 / 147385 Bulgargas
Mar 792.524 793.000] inv. 147712/ 147942 / 148202 Bulgargas
Apr 1,128.430 1,128.000( inv. 148425/ 148649 / 148742 Bulgargas
May 950.645 951.000] inv. 149120/ 149341 / 149595 Bulgargas
Jun 810.439 810.000] inv. 149807 / 150021 / 150285 Bulgargas
Jul 712.980 713.000{ inv. 150497/ 150711 / 150987 Bulgargas
Aug 753.041 753.000{ inv. 151201/ 151415/ 151702 Bulgargas
Sep 1,169.621 1,170.000] inv. 151914 /152129 / 152253 Bulgargas
Oct 1,097.609 1,098.000( inv. 152640 / 152866 / 152982 Bulgargas
Nov 0.000 0.000 - -
Dec 0.000 0.000 - -
Total 9,212.237 9,213.000
Difference/ Pa3nuka -0.763
CHP generated electricity exported to NEC grid; [MW  he]
EnekTpoeHeprus, poctaBeHa kbM Mpexara Ha HEK; [MWhe]
Month | measured value document value document - type/Nr. Buyer
Mecel | uamepeHa cT-CT| CT-CT N0 JOKYMEHT AOKYMEHT - TUn/Homep HdocTaBuuk
Jan 0.0 0.0 - -
Feb 0.0 0.0 - -
Mar 0.0 0.0 - -
Apr 0.0 0.0 - -
May 0.0 0.0 - -
Jun 0.0 0.0 - -
Jul 0.0 0.0 - -
Aug 0.0 0.0 - -
Sep 0.0 0.0 - -
Oct 0.0 0.0 - -
Nov 0.0 0.0 - -
Dec 0.0 0.0 - -
Total 0.0 0.0
Difference/ Pa3nuka 0.000
HFO /mazut/ for Backup Boilers (BB) ; [ tons ]
KonuyecTtBo Ma3yT 3a koTnuTe; [ TOHa |
Month | measured value document value document - type/Nr. Supplier
Mecel | uamepeHa cT-CT| CT-CT N0 JOKYMEHT AOKYMEHT - TUn/Homep HdocTtaBuuk
Jan 0 0 - -
Feb 0 0 - -
Mar 0 0 - -
Apr 0 0 - -
May 0 0 - -
Jun 0 0 - -
Jul 0 0 - -
Aug 0 0 - -
Sep 0 0 - -
Oct 0 0 - -
Nov 0 0 - -
Dec 0 0 - -
Total 0 0
Difference/ Pa3nuka 0.000
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