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Backqround and Obiectives of the Monitorino Report

According to paragraph 36 of the Jl 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 project:
"Portfolio of new cogeneration power stations for combined production of heat and electricity in
District Heating Company Pleven and District Heating Company Veliko Tarnovo, Bulgaria"

SECTION A. General Proiect activitv information

A.1 Title of the project

"Portfolio of new cogeneration power stations for combined production of heat and electricity in
District Heating Company Pleven and District Heating Company Veliko Tarnovo, Bulgaria"

A.2 Short description of the proiect activitv

The project comprises the design, construction, and operation of a portfolio of one highly-
efficient gas turbine and one gas engine with a total electrical power capacity of 34.8 MW. The
type of installations is co-generation type, which guarantees highly efficient and reliable
generation of electric and thermal power. The co-generation installations are installed at District
Heating Company (DHC) Pleven and DHC Veliko Tarnovo.

DHC Pleven is installed one gas turbine unit with 32 MW electrical power capacities which has
attached to it a steam generator. The steam generator is connected to the existing equipment. ln
this configuration the produced superheated steam enters into the olds steam turbines that are
used for electricity production. Together with the production of steam the installation produce hot
water for space heating and heat water supply to the end consumers.

DHC Veliko Tarnovo is installed, on the existing platform, one gas engine with electrical
generator and heat recovery boiler. The installed electrical power is 2.8 MW. The installed heat
power is 3.1 lttlW. The existing gas pipeline will be used for delivery of the necessary amount of
natural gas.

The parties involved are stated in the next table:

Party involved Legal entity project participant Party involved
considered as project
participant ffes/No)

Bulgaria (Host party)
DHC Pleven

(Aggregator of the AAUs &
ERUs)

No

Buloaria (Host oartv) DHC Veliko Tarnovo No

Denmark Danish Enerqv Authoritv No
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A.3 Monitorino period:
. Monitoring period starting date: 01 January 2012
. Monitoring period closing date: 30 November 2012

A.4 Methodoloqv applied to the proiect activitv
A.4.1 Baseline methodology

An approved CDM methodology is used for developing PDD for the Jl project. The approved
methodology AM0014 "Natural gas-based package cogeneration" has been applied to this
project. Key information and data used to establish the baseline is stated bellow in the tables:

DataノParamete『 CEO
Data unl MWh
Descttption 型g eleCtHCny frOm new CHP

Determined ex post

Source of data rto bё〕used Measuring device of the DHC

Data/Parameter CAHO
MWh

Descttptlon     . Heat output to covering the heat demand of the DHC
Determined ex post

Source of data(to be)used Measuring devices of the DHC

EFel
Data unl tC02ノMWh
Descttption Emission factor for Bulgarian power grid, forecast

Maximum demand,
Dispatch data adjusted_OM EF, fossilfuels
Determined ex ante

"Baseline Study of Joint lmplementation projects in
the Bulgarian Energy Sectorl"

Value of data applied(fOr ex

ante

calculations/deterrninations)

2007-1.156
2008‐-1.059

2009-0.947
2010-0.908
2011-0.884
2012‐-0.833
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A.4.2 Monitorino methodoloqv

The monitoring is in compliance with the approved baseline monitoring methodology AM0014
("Natural gas-based package cogeneration") with the following deviation:

. The project emissions correspond not only to natural gas combustion at the DHC, but
include also the emissions from the combustion of the backup fuel (HFO) and biomass.

Project emissions correspond to fuel combustion by the DHG, and include the same four
components as in the baseline (CO2, CH4 and N2O emissions from combustion) and CHa
emissions from natural gas production and leaks in the transport and distribution pipeline
supplying the plant and leaks in the gas distribution piping within the plant, associated with the
natural gas consumption.

The project emissions are:

o Emissions of GHG (COz + CHa + N2O) from the burning process in the co-generation
installations and in the existing steamfuvater boilers and;o Emissions of CHc during the production, transportation and distribution of the natural gas.

Each of these is proportional to the fuel consumption on the DHC system, which is monitored.

The project is implemented; the starting date of the project activities is 01 December 2006.

2010.

4.6.1 LGV of the used fuels

Data from the National GHG Inventory are implemented instead of results from local
laboratories.

4.6.3 EF of the used fuels

Data from the National GHG Inventory are implemented instead data from lpCC.

」une 2010.

丁he proiect emiSSions are calculated by the equation:

PE10ra′ =PENG+PEHFO卜PEB.『C02eryl,where:
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PENG - project emissions from natural gas use, [tCO2e/y];
PEHFO - project emissions from heavy fuel oil burning, [tCO2e/y];
PEB - project emissions from biomass burning, [tCO2e/y].

PENG - project emissions from natural gas use, [tGO2e/y], are calculated as the sum of follows:

COz emissions from naturalgas combustion in DHC

Garbon dioxide emissions from natural gas combustion in the DHC, Eca

(tonnescOdyearl:

Eo = tonne COzlyear) AECwa-EEne

103

Where AECua = annual energy consumption of natural gas in DHG

(GJ/year), and

EFna = CO2 emission factor of natural gas (kg CO2/GJ, lower heating value basis)

b) Methane emissions from naturalgas combustion in DHG

A certain amount of methane is generated in the combustion of natural gas. These are generally
expressed in terms of naturalgas energy consumption. Emissions are estimated using formulae
described below:

Methane emissions from naturalgas combustion in DHC, E met comb

E metcomb= tonne CO2lyear) AEC ue=MEEne

103

Where AECNG = annual energy consumption of natural gas in DHC

(GJ/year), and

MEFNG = methane emission factor for natural gas combustion

(kg CHaffJ, lower heating value basis)
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In units of carbon dioxide equivalent emission, E 
"quiu 

metcomb (tonne CO2 equiv/year)

E equiv metcomu (tonne COz - equiv I year) = E metcomb GWP (CH4) (4.3)

Where GWP (CH4) = globalwarming potential of methane = 21

c) Nitrous oxide emissions from naturalgas combustion in DHC

A certain amount of nitrous oxide is generated in the combustion of natural gas. These are
generally expressed in terms of naturalgas energy consumption. Emissions are estimated
using formulae similar to those for methane emissions in combustion, and are described below:

Nitrous oxide emissions from natural gas combustion in the cogeneration system,

Eruzo comr (tonne N2O / year), are given by:

E Hzocomr (tonne N2O / !ear) = AECNINEFNI (4.4)

103

Where AECna = annual energy consumption of natural gas in the DHC (GJf/ear), and

NEFNG = nitrous oxide emission factor for natural gas combustion

(kg N2O/TJ,lower heating value basrg

ln units of carbon dioxide equivalent emission, E equivN2oco,no (tonne GO2 equiv/year)

E squivN2o *^6 (tonne CO2 - equiv / year) = E N2ocomb GWp (N"O)

Where GWP (N2O; = globalwarming potential of nitrous oxide = 310

d) Methane emissions from natural gas production and pipeline leaks in the transport
and distribution of natural gas, including leakage within the industrial plant

These baseline emisslons are associated with naturalgas consumption in the DHC. The
procedure for estimating these emissions is described below:

Methane emissions from natural gas production and leakage in transport and
distribution, corresponding to fuel used in DHc, Efug (tonne cHl / years), are given
by:

G I 
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PEHFO - project emissions from heavy fuel oil burning, [tCO2e/y] are calculated as the sum of
follows:

a) GO2 emissions from HFO combustion in DHC

b) Methane emissions from HFO combustion in DHG

A certain amount of methane is generated in the combustion of HFO. These are generally
expressed in terms of HFO energy consumption. Emissions are estimated using formulae
described below:

E lun (tonne CH4 / year)

103

Where AECue = is defined as before, and

MLR = methane leakage rate in naturalgas production, transport and distribution
leakage, including leaks at the industrial site (kg CH./GJ natural gas energy
consumption, lower heating value basis)

Convert methane emissions to carbon dioxide equivalent emissions 2 E quivrue(tonne
GO2 equiv / year)

E squivrus (onne COz- equiv / year) = E ns GWp (CH)

Where GWP (CH) = is defined as before = 21.

Carbon dioxide emissions from HFO combustion in the DHC, Ecs (tonnescO 2lyearl:

Eo = tonne CO2l year) AECuro-EEneo

103

Where AECxps= annualenergy consumption of HFO in DHC

(GJ/year), and

EFnro= coz emission factor of HFo (kg co2/GJ, lower heating varue basis)
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Methane emissions from HFO combustion in the DHC, E met comb

E mercomb= tonne CO2lyear) AEC uro-MEEnro

103

where AECHps= annual energy consumption of HFo in cogeneration system

(GJ/year), and

MEFnro = methane emission factor for HFO combustion

(kg CH4ffJ, lower heating value basis)

In units of carbon dioxide equivalent emission, E equiv metcomb (tonne coz equiv/year)

E equivmetcom6 (tonne COz- equiv lyear) = E metcomb GWp (CH4)

Where GWP (CH4) = globalwarming potential of methane = 21

c) Nitrous oxide emissions from HFO combustion in DHC

A certain amount of nitrous oxide is generated in the combustion of HFO. These are generalry
expressed in terms of HFO energy consumption. Emissions are estimated using formulae
similar to those for methane emissions in combustion, and are described below:

Nitrous oxide emissions from

Enzo comu (tonne N2O / year), are given by:

E nzocomu (tonne N2O / !ear) = AECnro lrlEEuro

103

where AECnro = annual energy consumption of HFo in the DHc (GJ^rear), and

NEFxes = nitrous oxide emission factor for HFo combustion

(kg N2O/TJ,lower heating value basrs)

f n units of carbon dioxide equivalent emission, E equivNzoco.6 (tonne Go2 equiv/year)

E equiv N2o *16 $onne CO2 - equiv / year) = E N2o comb GWP (NzO)

where GWP (N2o1 = global warming potential of nitrous oxide = 310

I 
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PEB - project emissions from biomass burning, [tQO2e/y] are proportional to the biomass energy
consumption, but for the purpose regarding the PDD determination and periodic verifications arl
cosidered equals azero. The source of these emissions is GHG neutral biomass.

Baseline emissions are those emissions that those associated with the production of heat and
electricity that are offset by the output of the cogeneration system. Baseline emissions comprise
two components:

o ABEI - annual GHG baseline emissions from combustion of baseline fuel NG, that have
been used to cover the annual heat output (CAHO), and

' ABE2 - annual CO2 emissions associated with the electricity that would have to be
generated through dedicated fossilfuel power plants.

ABE1 are calculated as the sum of follows:

a) GO2 from combustion. CO2 emissions corresponding to the combustion of a baseline
fuel NG that would have been used to cover the heat Jemand cAHo;

b) cHa from combustion. CHa emission corresponding to the combustion of a baseline
fuel NG that would have been used to cover the heaidemand cAHo:

c) N2O from combustion. NzO emissions corresponding to the combustion of a baseline
fuel NG that would have been used to cover the heat demand cAHo:

d) aturalgas
DHC and
ralgas

The consumption of the baseline fuel for the supply of heat is determined as follows:

Annual energy consumption for heat suppry at baserine prant, ABEC ae (MWh/year):

ABECBF = CAHO

e6

Where CAHO = annual heat output from DHC (M\A/h/year), and

eu = industrial boiler efficiency (fraction, lower heating value basis).
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The annual heat output from the DHC (CAHO in MWh), (3.2) is monitored on monthly basis like
sum of heat output from the premise of the DHG to heat consumers and represent monthly sum
of heat with hot water and with steam.

Once the boiler energy consumption ABECse has been quantified, the four GHG emissions
components (a to d, above) can be determined, as indicated below.

a) Baseline GO2 emissions from combustion of baseline fuel for heat supply

Baseline GO2 emissions from combustion of baseline fuet for heat suppty, BEu,
(tonnesCO2lyearl:

BEth = ABECBF. EFBF

Where:

ABECBF = annual energy consumption for heat supply at baseline plant (MWh/year), and

EFar = co2 emission factor of the fuel used to generate heat (t co2/t\aA/h)

A value of EFs6 is estimated from NationalGHG inventory.

Baseline methane emissions from combustion of baseline fuet for heat supply, BEmet
comb (tonne GHy'year):

BEmetcomu (tonneGHy'lear) = ABECarx MEF

Where:

ABECBF = annual baseline energy consumption for heat supply (MWh/year), and

Monitoring report for the Jl activities from January 2oL2to November 2012
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MEF = methane emission factorfor baseline fuelcombustion (t CHy'MWh), lower heating
value basis)

In units of carbon dioxide equivalent, BE equity met comb (tonne COz eq/year)

BE equiv met comb (tonne CO2 equiv lyear) = BE metcomr x GWP (CHo)

Where GWP (CH4; = globalwarming potential of methane = 21

b) Baseline methane emissions from combustion of basetine fuelfor heat supply

A value of MEFEe is estimated from National GHG inventory.

c) Baseline nitrous oxide emissions from combustion of baseline fuel for heat supply

Baseline nitrous oxide erniss:Ons fronl combust:on of base::ne fuelfor heat supply,

BEN20 COmb(tonne N20′ year):

BEN20∞mb(tOnne N20/yearl=ハ BEC8F・ NEF

Where:

ABEOBF = annual baseline energy consumption for heat supply (MWh/year), and

NEF = nitrous emission factor for fuel combustion (t NzO/lrIWh), lower heating value
basis)
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In units of carbon dioxide equivalent, BE equity met comb (tonne co2 eq/year)

BE equiv NzOcomb (tonne CO2 equiv I year) = BE Hzo-,6 x Wp (CHo) (3.2)

GWP (N2O) - globalwarming potential of nitrous oxide = 310

The value of NEF is estimated from National GHG inventory.

d) Baseline methane emissions from naturatgas production and pipeline leaks in the
transport and distribution

The value of MLR is estimated from National GHG inventory.

Baseline methane emissions from natural gas production and leakage in transport
and distribution, corresponding to heat supply, BE $ tus tonne GHy'year):

BEthrus (tonneCHy'ye?r) = ABECBF x MEF

Where:

MLR = Methane Leakage Rate in naturalgas production, transport and distribution leakage,
including leaks at the industrial site (t CH4/I\A /h natural gas energy consumption, lower
heating value basis).

ABECNG = annual baseline naturalgas energy consumption for heat supply (MWh/year)

In units of carbon dioxide equivalent, BE,n equivrus (tonne co2 equiv/year):

BE rhequiutug (tonne CO, - equiv lyear) = BE utrg GWp (CH4)

Where GWP (CH4) = is defined as before = 21
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Base‖ ne carbon diox:de ernissions fo『 electricity supp:ied,BE orec=。 sgif」。′(tOnne
CO2/year):

BE a* rossitruet (tonne CO2lyear) = CEO. BEF 
"bg 

rossirruel

Where:

CEO = New Cogeneration Net Electricity Output (MWh/year), and

BEF 
","c 

rossirruet = Baseline Co2 emissions factor for electricity from the dedicated fossil fuel
power plants (t COr/MWh)

o ABE2 'annual CO2 emissions associated with the electricity that would have to be
generated through dedicated fossilfuel power plants.

ABE2 = BE an rosrttruet (tonne CO2/year)

cEo, New cogeneration Electricity output 0/wh) is monthly monitored.

BEF"6"1o.r1tu"r. is the value of <Dispatch data adjusted_oM_EF> emission factor of Bulgarian
power grid, source "Baseline Study of Joint lmplementation projects in the Bulgarian Energy
Sectof", ex ante determined.

Total baseline emissions are given by the sum of the components analyzed above:

BE tot"l = ABE1 + ABE2 = BE t' + BE equivmetcomb t BE 
"qriuN2ocomb 

+ BE u'equivtug * BEebcfossrrrrel

B. 1 . Monitorinq equipment

The monitoring system is built with modern measurement devices, equipped with specialized
computers for collecting of probes information and calculation of the measurement results. The
communication ports 9l!!" devices permit the dates to be collected automatically in the Central
monitoring system of DHC.
All measurement devices are equipped with fiscal storage and can be recorded in every time.
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The measurement team will record the measurement dates from all measurement devices and
will compare with the dates recorded in the Central monitoring system 1 time monthly like
internal audit of the monitoring system.

B.3. Data processino and archivinq

The measurement team carries out all maintenances of the measurement devices from the
Monitoring system - described in maintenance documentation of the suppliers.
The manager of the team is authorized for preparing of the annuals repblt for the verification
company with the results from the measurement and evidence of authenticity.
The manager of the team is authorized e measurement
devices from the accredited laboratory. . .. periodical checking
are record and automatically generated in the

SECTION C. Qualitv assurance and qualitv control measures

C.1. Roles and responsibilities

The personnel involved in the Monitoring process and their responsibilities are the following:
' Shift operator: he is responsible to control the correct operation of the System ind ensure the
proper operation of the measurement instruments;
'Auditor: he is responsible to perform internal audit (he is not 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 Emissio monthly document and generate the "Monitoring
{nnual Report" onitoring plan progress. He has also to liaise with the
Chief operation y non - conformifi5s.
. Chief operatio sible of the monitoring plan.

C.2 Traininqs

The internal auditors have been trained in order to elaborate and plan the annual internal auditplan, execute the audits according to the approved plans, elabora'te, submit 
"nO 

Oirtrinrt"
pertinentreports, and supervise the implementationand fltting of amendment and preventive
actions, if any.

C.3 lnternal audits and control measures

This procedure has the purpose to describe the established system for the programming and
execution o
The Interna
. He is train
. He is parti rtise in deveroping pDD projects;

. He is not the same person involved in the monitoring process.

SECTION D. Calculation of GHG emission reductions
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D.3.1 Proiect emissions
D.3.1.1 Proiect emissions DHC Pleven

D.3.2 Baseline emissions
D.3.2.1 Baseline emissions DHC Pleven

D.3.2.2 Baseline emissions DHC Veliko Tarnovo

丁ABLE 8-

ANNUAL
PROJE(T
EMISS10NS
DHC Pleven

tC02e/y 0 43938 163172 144990 137623 168678 161014

D.3.1.2 Project emissions DHC Veliko Tarnovo

丁ABLE 8-

ANNUAL
PROJE(I

EMISS10NS DHC
V.Tarnovo

tC02e/y 0 12929 16051 16749 16129 16009 14498

丁ABLE 7‐ ANNUAL
BASELINE

EMISS!ONS DHC

Pleven

tC02e/v 0 81136 350295 293295 267844 294890 277463
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D.3.3. 1 Emission reductions DHC Pleven

D.3.3.3 Total emission reductions for the proiect activities

- For the period 01 .01.2012 - 30.1 1 .2012 - 126 169 tGOz".

丁ABLE 7-

ANNUAL
BASELINE

EM:SSiONS DHC
V.丁arnovo

tC02e/v 0 25798 31549 29230 29118 27783 24218

丁ABLE 9-ANNUAL
EM:SS10N

REDUCT10NS DHC
Pleven

tC02e/y 0 37198 187123 148304 130221 126213 116449

D.3.3.2 Emission reductions DHC Veliko Tarnovo

丁ABLE ll―

ANNUAL EMiSS!ON
REDUCT10NS DHC
V.丁arnovo

tC02e/y 0 12869 15498 12481 12989 11774 9720
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