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Introduction and Background 
The MRV or Monitoring Plan (MP) for city level and DES activities in Belgrade reflects the generic 

recommendations in the “Guidance for MRV Framework Design for District Energy Activities in Cities” 

(MRV Guidance) and adapts the required procedures to the local circumstances. The MP includes and 

describes the specific situation and the detailed project intervention, incl. the process of collecting the 

data used to quantify greenhouse gas (GHG) reductions, sustainable development (SD) benefits and to 

validate assumptions underlying the quantification. Hence, the MP is a working document that 

describes the procedures for data gathering and processing, and the related emission reduction 

estimation. The plan shall reflect the work and results of the steps for adopting the MRV framework 

according to the MRV Guidance and should be used for an applicability check for involved stakeholders. 

It includes the following content, which should be robust and detailed:  

• Description of project: Describing the purpose and general description of the DES project(s), 

incl. details of the location and technologies/measures undertaken. 

• Description of measuring approach and system: Identified mitigation measures, results of the 

impact assessment, definition of the system boundary, sources and GHGs as well as baseline 

and project scenarios. Presentation of the calculations procedures for the estimation of GHG 

emission reductions, incl. emission reduction data and parameters used.  

• Description how the project contributes to sustainable development, with data and 

parameters of SD benefits to be tracked.  

• General MRV procedures: Outlining the institutional set-up and responsibilities in particular 

with regards to data recording, reporting and verification (data quality control).  

 

1. Description of project  
The district heating (DH) network in Belgrade is currently comprised of approximately 305,000 

households, which is about 50% of all households in Belgrade. The city has defined the target to reach 

at least 360,000 households connected to DH system by 2025, which represents a compound annual 

growth rate of 1.7%1. For doing so, additional sustainable energy sources will be utilised that help 

diversify the heat sources and help reducing overall emission of the system, which currently amount 

to approx. 1 million tCO2/a.   

There are currently two main options (resulting from the deep dive assessment implemented under 

the District Energy In Cities Initiative2):  

 

 

 

1 If project, i.e. interconnection and waste energy utilisation will allow for this increase, then this should be 
consider in the emission reduction calculation.  
2 Please refer to UNEP, 2018,  RAPID ASSESSMENT OF DISTRICT HEATING SYSTEM IN BELGRADE 
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• Interconnection of the Belgrade DH System and related utilisation of waste heat from TPP 

Nikola Tesla 

• Utilisation of renewable energy sources, such as solar thermal and geothermal energy 

The district heating (DH) network in Belgrade can be described as a closed-loop network. The total 

length of the network is 1,460 km (both ways). The hot water production using electricity inside 

individual flats/households is common, so the DH network mainly covers only the heat load.  The 

interconnection of the current system sector and the development of a heat pipeline to the TPP Nikola 

Tesla, enables the use of cogeneration energy for the DH system. This would increase the DH system 

efficiency through the increase of the degree of primary energy utilization. In addition, Belgrade has 

high potential for utilising renewable energy heat source.  

Compared to the baseline scenario, which is defined as the current business as usual (BAU) operation 

of the DH system in Belgrade without significant changes in the energy sources and overall efficiency, 

the utilisation of waste energy from TPP Nikola Tesla A and renewable energy sources (i.e. solar 

thermal) will increase overall primary energy efficiency of the DH system and reduce the corresponding 

emissions. The current baseline emissions are estimated to approx. 1 million tCO2/a. The potential 

emission reductions are expected to be approx. 40,000 tCO2/a under the current project setting3.  

Figure 1: Baseline of Belgrade’s DH system and potential emission reduction  

 

Note: The figure is not considering any increase due to new customer connections.  

 

 

 

 

3 This is a preliminary estimation, based on the figures received for the waste energy utilisation and assumptions 
for the renewable supply. Need to be updated once more specific data are available. 
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1.1.  Purpose and general description of the DES project  

Interconnection of the Belgrade DH System 

Belgrade’s DH system consists of separate districts (sectors), which are not systematically connected. 

To increase DH network reliability and decrease a risk for consumers without building additional 

generation sources, an interconnection between the sectors and heat sources is envisaged. The 

interconnection provides the possibility to supply heat from multiple heat sources and to use these 

sources most effectively (e.g. related to generation costs). The price of heat would be a key factor for 

determining which heat source and fuel would be used at base, and which as peak load. Overall energy 

efficiency of the DH system is expected to increase, and the operation costs would be reduced. The DH 

network for interconnection can also serve as heat storage when the energy consumption is low and 

the peak loads for some periods during heating season can be decreased. 

Figure 2: Belgrade DH system branches 

 

Source: UNEP, 2018,  RAPID ASSESSMENT OF DISTRICT HEATING SYSTEM IN BELGRADE 

The PUC „Beogradske elektrane“ operates with 61 heat sources (14 power plants and 47 boiler houses) 

with a total installed thermal capacity of 2,819 MW. The economizers give an additional 34 MW of 

thermal capacity. Belgrade’s DH system is not uniform but rather distributed in separate districts. The 

annual consumption of heat energy is 3,500 GWh. The sanitary hot water production is ensured from 

10 different energy generation sources with 70 MW installed capacity. 

Belgrade’s DH system is one of the largest in Europe with:  
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Installed power  2,850 MW 

Length of the DH Network  1,460 (730+730) km 

Number of Heat Substations 8,700 

The total heated area of consumers 22 million m2 

Source: UNEP, 2018,  RAPID ASSESSMENT OF DISTRICT HEATING SYSTEM IN BELGRADE 

89% of heat energy produced by PUC is from natural gas. Heavy oil is the secondary fuel with An 

expectancy of being eliminated. The total heating area covered by PUC in February 2016 was  approx. 

21.8 million m2, with 81% occupied by residential area (305,000 consumers) and 19% by commercial 

area (15,500 consumers).  

Figure 3: Interconnection of the Belgrade DH System 

 

Source: PUC „Beogradske elektrane“ 

The network is currently divided in several disconnected networks that inhibit higher reliability of the 

DH system. In addition, connection to alternative energy sources could further expand the reliability 

of the system. The interconnection also allows the use of an energy generation source with higher 

energy efficiency coefficient, so it has the potential to reduce energy consumption. 

Utilisation of waste heat from TPP Nikola Tesla  

The waste heat from TPP Nikola Tesla of 600 MW can be utilized in the Belgrade District Heating 

network connecting it to the power plant (PP) Novi Beograd. The heat will be utilized from heat blocks 
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A1 and A2 and in the next phase blocks A3-A6. This will offer the possibility to shut down some 

inefficient heat production sources within the DH network. 

To connect the TPP a 29 km pipe-network has to be built: A pipeline, under and above ground, must 

be installed on the left bank of Sava river from the TPP in Obrenovac to PP Novi Beograd. This 

connection would then use existing bridges for connecting the PP Dunav and PP Konjarnik. A second 

pipeline would go across the Ostruznica Bridge and connect with PP Cerak, PP Miljakovac, PP Vozdovac 

and PP Konjarnik. It is estimated that the project can be implemented in 3 years. 

The potential interconnection from TPP Nikola Tesla to the PP in Novi Beograd is technically feasible. 

However, without the interconnection of the heating network, the impact of the TPP on the overall 

efficiency of the entire DH system would be limited. Management of this system would be more 

complex and would require essential changes in the way of planning, use of weather forecast, overview 

of certain heat source availability, coordination of technic system parts, and in which way information 

is collected, analysed, reported, etc. (UNEP, 2018) 

The additional analysis and feasibility study to identify the optimal technical solution for the 

interconnection and necessary level of investment are still ongoing. For the purpose of this report it is 

assumed that the project can utilise up to 600 MWth from the TPP (UNEP, 2018).   

 

Adding a new energy source to the DES system – heat from waste treatment plant and/or renewable 

energy sources - Utilisation of solar thermal and geothermal energy 

The city of Belgrade has significant potential for DH connected solar, geothermal, biomass, and waste 

heat. However, these, except for a small biomass project, have not been developed beyond the pre-

feasibility stage due to a lack of funding for project feasibility, local technical expertise on renewables 

and long-term action plans for DH identifying specific technologies. 

Heat energy is produced at different locations in Belgrade. The main fuel in Belgrade is gas, heavy fuel 

oil (mazut) and, to a limited extent, renewables. Today, Belgrade uses 89% gas for providing district 

heating. Fuel diversification is important in the future and an anticipated goal of the city, in particular 

to increase the share of renewables. Figure 1 presents the potential share of diverse fuel types by 2030 

in Belgrade.  
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Figure 4: Potential share of fuel diversification for 2030 in Belgrade 

 

Source: UNEP, 2018, RAPID ASSESSMENT OF DISTRICT HEATING SYSTEM IN BELGRADE 

Belgrade’s PUC is investigating the possibility of introducing solar district heating to the DH system. 

The Cerak solar heating project is a major solar district heating project. It would be comprised of an 

additional backup solution for the operation of boilers on natural gas. A larger solar share could be 

realized with the use of seasonal heat storage facilities, where the heat energy collected during the 

summer months would be used in the winter period. 

The analysis of the solar thermal potential in Cerak includes the solar thermal system connected to the 

existing DH network with gas boilers and the installation of 1,600 solar panels with an area of 12.60 

m2 each. This will result in 20,200 m2 net area (21,700 m2 gross area) in total and would require 4.2 ha 

of land. The plant could utilize approx. 16,000 MWhth of the thermal energy per year (UNEP, 2018). 

 

2. Description of the monitoring approach and system 

2.1.  General MRV approach 

The design of the MRV framework for the DES projects contains the evaluation of ex-ante and ex-post 

data and parameters related to the mitigation projects. The approach will combine two analyses to 

derive mitigation and sustainable development indicators for the MRV system: an impact assessment 

(causal chain analysis to identify mitigation and sustainable development impacts from DES project) 

and an analysis of the mitigation methodologies and standards available for DES projects in Belgrade.  

2.1.1. Mitigation measures of district energy system  
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The MRV system shall focus on emissions reductions and sustainable development contribution from 

DES projects in Belgrade as described in the following sub-sections. 

Table 1: Project activity in Belgrade 

DES project type   Description / Definition 

Expansion and 
interconnection of 
district heating system 
with the help of waste 
heat recovery 

Utilisation of waste energy increases overall primary energy efficiency of a city. 
The energy pipeline from TE Nikola Tesla A, Obrenovac, to TO Novi Beograd has 
a projected length of 29 km and a heat capacity of approximately 600 MW, 
which would provide the possibility for shutting down certain inefficient heat 
sources. For this, the interconnection of the systems is a precondition. (Source: 
Development strategy of PUC „Beogradske elektrane“ for period 2015-2025) 

Figure 5: Utilisation of waste heat from TPP Nikola Tesla 

 
Source: PUC „Beogradske elektrane“ 

 
TPP Nikola Tesla is a power plant complex operated by Elektroprivreda Srbije, 
located on the right bank of the river Sava, approximately 40 km upstream from 
Downtown Belgrade, near the city municipality of Obrenovac. The plant fuelled by 
lignite generates around 16 TWh annually, which covers almost half of Serbia's 
electricity needs. TPP Nikola Tesla A was commissioning in 1970 and consists of 
six generation units with a combined capacity of 1650.5 MW.  

Integration of 
renewables heat 
sources: geothermal,  
heat pumps, solar 
thermal 

Renewable energy sources and environmentally friendly technologies with low 
CO2 emissions, are favourable to supply baseload heat demand. Adding new 
energy sources to the DES system, such as solar thermal, heat from waste 

treatment plant and/or other renewable energy sources, will diversify the 
energy supply and reduce the related emissions.  
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Figure 6: Potential fuel diversification and location 

 
The Cerak solar heating project has been consider as the first solar district 
heating project for this MRV Plan. 

 

2.1.2. Causal chain analysis: impact assessment  

The MRV system will capture the impact of the two main activities:  

• Expansion and interconnection of district heating system with the help of waste heat 

recovery 

• Integration of renewables heat sources (solar thermal) 

The following figure illustrates the result of the impact assessment, incl. identified GHG and SD benefits.  



   

 
Figure 7: Impact assessment of DES project in Belgrade 

  

 



   

 
 

The potential effects identified are evaluated based on their “relative magnitude” and “probability” to 

occur. Based on the evaluation (see Table below), the relevant impacts, as well as their preceding 

causal threads, are identified. MRV framework will consider these effect and corresponding indicators.  

Table 2: Evaluation of project impacts 

Item Title Type Probability Effect 
Selected? 
Comments 

2.1 
In new plants and 
network, new jobs are 
created 

SD benefit effect likely moderate considered 

4.1 
Reduced air emission 
from combusting fossil 
fuels 

SD benefit effect likely moderate considered 

4.2 
Reduced unit cost 
(RSD/GJ) 

SD benefit effect likely moderate considered 

4.3 
Primary energy 
intensity decreased 

SD benefit effect likely moderate considered 

4.4 
GHG emissions are 
reduced 

GHG effect likely minor/moderate considered 

4.5 
Reduced air emission 
from combusting fossil 
fuels 

SD benefit effect likely moderate considered 

4.6 
Reduced unit cost 
(RSD/GJ) 

SD benefit effect very likely major considered 

4.7 
GHG emissions are 
reduced 

GHG effect very likely major considered 

5.1 Reduced energy bills SD benefit effect likely moderate considered 

5.2 
GHG emissions are 
reduced 

GHG effect likely moderate considered 

5.3 Reduced energy bills SD benefit effect likely moderate considered 

5.4  
GHG emissions are 
reduced 

GHG effect likely moderate considered 

 

2.1.3. System boundary, sources and GHGs  

The project boundary for the two activities are the cities DH network boundary. This includes all heat 

energy sources connected to the system, incl. sources inside the city (scope 1) and outside the city 

(scope 2): 

• All energy supply units providing DH in Belgrade 

• The waste heat from TPP Nikola Tesla  

• Heat from potential RE energy sources in and outside of the city.  

The GHGs included in the project boundary are shown in Table 3. 
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Table 3: Emission sources included in the project boundary 

 Source GHG Explanation 

D
is

tr
ic

t 
h

e
a
ti

n
g

 

B
a

s
e

lin
e
 

Fossil fuel consumption for CHP plants before 
interconnection, WHR utilisation and integration of 
RE  

CO2 Major emission source; 
all existing fossil fuel 
fired plants  

Fossil fuel consumption in heat-only boilers that 
supply heat to the district heating system  

CO2 Major emission source; 
all existing fossil fuel 
fired plants 

P
ro

je
c
t 

a
c
ti
v
it
y
 Fossil fuel consumption for generation of heat and 

electricity (in existing and newly connected plants) 
CO2 Major emission source; 

all fossil fuel fired plants 
operating after project 
implementation  

Fossil fuel consumption in heat-only boilers that 
supply heat to the district heating system 

CO2 Major emission source;  
all fossil fuel fired plants 
operating after project 
implementation 

 

2.1.4. Baseline and project scenarios 

The baseline scenario is used to estimate baseline emissions and baseline SDG development. The most 

reasonable baseline scenario is defined as follows: 

• Without the project, the current business as usual (BAU) operation of the DH system in Belgrade 

would continue without significant changes in the energy sources and overall efficiency. 

Figure 8: Baseline and project scenario for waste heat utilisation  

Baseline situation 

 

Fossil fuel is used in TPP 

Nikola Tesla that only supplies 

grid electricity where the 

excess heat is lost (released); 

 

 

 

Fossil fuel is used in heat-only 

boilers to individual DH 

systems in Belgrade  
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Fossil fuel is used in individual 

boilers that supply heat to 

users.  
 

Project scenario 

The DH network is supplied by 

heat provided by 

interconnected CHP and heat-

only boilers in Belgrade, heat 

from the TPP Nikola Tesla and 

RE sources.  

 

 

2.2.  Calculations procedures for the estimation of GHG emission reductions 

The GHG emissions reduction achieved by the project is determined as the difference between the 

baseline emissions and the emission after the project implementation. Generally, the emissions 

reduction is calculated as follows: 

𝐸𝑅𝑦 =   𝐵𝐸𝑦 −  𝑃𝐸𝑦 −  𝐿𝐸𝑦  

Where:  

ERy = Emission reductions in year y (tCO2) 

BEy = Baseline emissions in year y (tCO2) 

PEy = Project emissions in year y (tCO2) 

LEy = Leakage emissions in year y (tCO2) 

 

The baseline for the existing DH system is calculated based on the weighted average energy supply. 

For details on the applied calculation procedures, please refer to Annex 1. There are two potential 

emission reduction impacts considered: 1) Emission reduction from utilisation of waste heat from TPP 
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Nikola Tesla and 2) Emission reduction from utilisation of solar thermal and geothermal energy. See 

ex-ante estimation below.  

 

2.2.1. Ex-ante GHG emission reduction estimation  

Emission reduction from utilisation of waste heat from TPP Nikola Tesla 

Baseline and baseline emissions from utilisation of waste heat from TPP Nikola Tesla 

The baseline emissions include emissions from fossil fuels fired for the production of heat for the 

district energy network in Belgrade. 

The utilised waste heat energy will be used within the DH network and replace heat energy from 

existing sources. Hence, the baseline emissions include emissions from fossil fuels fired for the 

production of heat within the existing DH in Belgrade. See Excel spread sheet in Annex 4. For the 

calculation of the annual fuel consumption per measuring point for each heating plant in the different 

sectors of the district heating system, which have been used for the years 2015-2017. Below is an 

extract for illustration from 2017 for the Novi Beograd Sector: 

Table 4: Annual fuel consumption per measuring point 

Code Heat source  2017 Fuel Total 

2010 Sector: Novi Beograd     

1 TO Novi Beograd gas 131,997,674 

2 TO Novi Beograd fuel oil 2,685,845 

3 TO Novi Beograd NSGS 0 

4 TO Novi Beograd heating oil 0 

5 TO Zemun fuel oil 2,411,940 

6 TO Zemun NSGS 6,087,280 

7 TO Zemun Treated fuel oil 0 

8 TO Batajnica gas 4,000,661 

9 TO Batajnica fuel oil 0 

10 TO Banovci gas 0 

11 TO Banovci heating oil 0 

12 KO Vrtlarska 21 fuel oil 95,480 

13 KO Vrtlarska 21 NSGS 361,260 

14 KO Jakšićeva fuel oil 49,560 

15 KO Jakšićeva NSGS 129,460 

16 KO Institut majka i dete heating oil 228,779 

17 KO KBC Bežanijska kosa gas 575,448 

18 KO KBC Bežanijska kosa heating oil 0 

20 KO Institut majka i dete fuel oil 0 

21 TO Novi Beograd Treated fuel oil 0 

  Total Gas (m3) 136,573,783 

    Fuel oil (kg)   5,242,825 

    NSGS (kg) 6,578,000 

    heating oil (lit) 228,779 
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  Equivalent fuel oil   123,453 

Source: Belgrade utility, 2018 

Note: KO -  individual boiler room, TO - heating plant, KBC are abbreviations for some Institutions with boiler 
room. There is no CHP, all plants are heat-only. 

       

The baseline emission and the emission factor, i.e. the CO2 emissions from fossil fuel combustion are 

calculated based on the quantity of fuels combusted and the CO2 emission coefficient of those fuels, 

for the most recent three years as follows: 

Table 5: Determination of baseline emission factor for district heating 

Baseline Emission Factor   

Calculation for Year 2015 

EF (tCO2/MWhth) 0.288 

Normalisation / HDD 87% 

CO2 emissions - norm. (tCO2/a)            968,758    

Norm. generation (MWhth)         3,367,503    

Calculation for Year 2016 

EF (tCO2/MWhth) 0.246 

Normalisation / HDD 103% 

CO2 emissions - norm. (tCO2/a)            838,876    

Norm. generation (MWhth)         3,411,509    

Calculation for Year 2017 

EF (tCO2/MWhth) 0.336 

Normalisation / HDD 86% 

CO2 emissions - norm. (tCO2/a)         1,201,932    

Norm. generation (MWhth)         3,576,489    

  Generation weighted BEy1-y3 1,006,501 

  Generation weighted EFy1-y3 0.29 

 

For the normalisation of the energy demand the heating degree days (HDD) for 2015-2017 compared 

to the long-term average have been used:  

 

Heating seasons 2015/16, 2016/17 and 2017/18 
   

    2015/2016 2016/2017 2017/2018 

Outdoor project temperature °C -12.1 -12.1 -12.1 

Average air temperature in heating 
season: 

°C 6.7 4.2 5.4 

Number of working hours h 3398.3 3689.7 3478.9 
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Number of heating degree hours : °Ch 45197 58297 50792 

Number of heating days: day 197 202 177 

Average air temperature for heating 
days (for  24 hours)  

°C 7.8 5.9 6.6 

Number of degree days DD 2403 2848 2372 

     

Variation to long-term HDD (2753) 
 

87% 103% 86% 

Source: JKP Beogradske elektrane, EUROSTAT/ASHRAE; 
https://www.eurima.org/uploads/ModuleXtender/Publications/13/EURIMA-ECOFYS_VII_report_p66-

104_ANNEXES1.pdf 

 

Project / Leakage emission from utilisation of waste heat from TPP Nikola Tesla 

The determination of project / leakage emissions follows the procedures for “Leakage due to decrease 

in electricity supply to the grid from the power plant” presented in Annex 1.   

For the ex-ante estimation the following assumption has been used: The loss of electrical energy in 

TENT-A due to heat extraction would be 150 MWel (Source: Development strategy of PUC „Beogradske 

elektrane“ for period 2015-2025). When a capacity factor of 45% is assumed the electricity amounts 

to 591 GWhel/a. The EFgrid amount to approx.. 1.10 tCO2/MWh (Source: IGES, 2019).   

For 𝐸𝐹𝐵𝐿,𝐸𝐿 only data on electricity generation and the fuel types used is available, hence, the emission 

factor is determined based on the CO2 emission factor of the fuel type (lignite) used and the efficiency 

of the power unit (assumed to 36% for TENT-A), as follows: 

 

𝐸𝐹𝐸𝐿,𝑚,𝑦 =
𝐸𝐹𝐶𝑂2,𝑚,𝑖,𝑦

ƞ𝑚,𝑦
× 3.6 

Equation (1) 

 

Where:  

𝐸𝐹𝐸𝐿,𝑚,𝑦 = CO2 emission factor of power unit m in year y (tCO2/MWh) 

𝐸𝐹𝐶𝑂2,𝑚,i,𝑦 = Average CO2 emission factor of fuel type I used in power unit m in year y 

(tCO2/GJ) 

ƞ𝑚,𝑦 = Average net energy conversion efficiency of power unit m in year y (ratio) 

m = All power units serving the grid in year y (here TPP Nikola Tesla)  

y = The relevant year   

3.6  = Conversion factor (GJ/MWh) 
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EFEL,m,y results to 0.92 tCO2/MWhel, hence EFgrid  of 1.1 tCO2/MWhel is applied for conservative reasons.  

 

 

Emissions reduction from utilisation of waste heat from TPP Nikola Tesla 

The GHG emissions reduction achieved by the project is determined as the difference between the 

baseline emissions and the emission after the project implementation, as follows. 

 

 

 

Emission reduction from utilisation of solar thermal and geothermal energy 

Baseline and baseline emissions from utilisation of renewable heat sources  

The baseline emission and the emission factor, i.e. the CO2 emissions from fossil fuel combustion are 

calculated based on the quantity of fuels combusted and the CO2 emission coefficient of those fuels, 

as described above and presented in Table 5. The CO2 emission factor for heat generation in the 

baseline associated with the existing DH network (tCO2/MWhth or GJ) amounts to 0.29 tCO2/MWhth. 

Considering the approximately 16,000 MWhth provided by the solar thermal project Cerak, the baseline 

emissions amount to 4,650 tCO2/a. 

Project / Leakage emission from utilisation of waste heat from TPP Nikola Tesla

Annual Electricty 

Generation EG min,his

(MWhel)

Annual Electricty 

Generation EG PA ,y

(MWhel)

Emission factor

EF grid,y

(tCO2/MWhel)

Baseline 

EF BL,EL,y

(tCO2/MWhth)

LEEL,y 

(tCO2)

Leakage due to decrease in electricity supply to the grid from the power plant: 591,300              1.10 0.92 650,430          

Capacity decrease

(MW) 150
Capacity factor

(%) 45%

Note: The loss of electrical energy in TENT-A due to TDV would be 

150 MW. (Source: Development strategy of PUC „Beogradske 

elektrane“ for period 2015-2025)

Emission reduction from utilisation of waste heat from TPP Nikola Tesla

Annual Heat 

Generation Q y

(MWhth)

Baseline 

EF BL,HG,y

(tCO2/MWhth)

BEHG,y 

(tCO2)

2,365,200           0.29 687,386            

Utilisation: heat capacity of approximately 600 

MW

Capacity 

(MW) 600                     

LEEL,y 

(tCO2)

BEHG,y 

(tCO2)

ERy 

(tCO2)

Project / Leakage due to decrease in electricity 

supply to the grid from the power plant: 650,430              687,386              36,956              
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Project / Leakage emission from utilisation of renewable heat sources  

The Cerak solar project contains the use of fossil fuel (natural gas) as a back-up for heat generation. 

When a share of 25% of heat generation is assumed based on gas, the project CO2 emissions (PEFF,y) 

amounts to approx.. 850 tCO2/a:  

 

 

Emissions reduction from utilisation of renewable heat sources 

The GHG emissions reduction achieved by the project is determined as the difference between the 

baseline emissions and the emission after the project implementation:  

 

 

 

Compared to the baseline scenario, which is defined as the current business as usual (BAU) operation 

of the DH system in Belgrade without significant changes in the energy sources and overall efficiency, 

the utilisation of waste energy from TPP Nikola Tesla A and renewable energy sources (i.e. solar 

thermal) will increases overall primary energy efficiency of the DH system and reduce the 

corresponding emissions. The current baseline emissions are estimated to be approx.. 1 million tCO2/a. 

Project / Leakage emission from utilisation of solar thermal and geothermal energy

Annual Heat 

Generation Q y

(MWhth)

Fuel Consumption 

FC i,y

(t / m³)

Fuel EF 

EF CO2,i,y x NCV i,y

(tCO2/t)

CO2 Emissions 

(tCO2)

FC x NCV x 

EFCO2

CO2 Emissions 

(tCO2)

Project emission due to usage of fossil fuels for heat generation 4,000                  850                 
Assuming 25% share of naturla gas 

Emission reduction from utilisation of solar thermal and geothermal energy

Annual Heat 

Generation Q y

(MWhth)

Baseline 

EF BL,HG,y

(tCO2/MWhth)

BEHG,y 

(tCO2)

Utilisation of renewable heat sources Solar / geothermal 16,000                0.29 4,650                

PE / LEEL,y 

(tCO2)

BEHG,y 

(tCO2)

ERy 

(tCO2)

Project / Leakage due to decrease in electricity 

supply to the grid from the power plant: 850                     4,650                  3,800                
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The potential emission reductions are expected to be approx. 40,000 tCO2/a under the current project 

setting4.  

Table 6: Overview of potential emission reductions  

 In tCO2/a 

Baseline emissions  Emission reduction from 
utilisation of waste heat 
from TPP Nikola Tesla 

Emission reduction 
from utilisation of 
solar thermal and 
geothermal energy 

Emission after 

projects’ 
implementation 

Year 0 1,001,185               1,001,185    

Year 1 1,001,185                 33,325                      3,776                 967,859    

Year 2 1,001,185                 33,325                      3,776                 967,859    

Year 3 1,001,185                 33,325                      3,776                 967,859    

Year 4 1,001,185                 33,325                      3,776                 967,859    

Year 5 1,001,185                 33,325                      3,776                 967,859    

Year 6 1,001,185                 33,325                      3,776                 967,859    

Year 7 1,001,185                 33,325                      3,776                 967,859    

Year 8 1,001,185                 33,325                      3,776                 967,859    

Year 9 1,001,185                 33,325                      3,776                 967,859    

Year 10 1,001,185                 33,325                      3,776                 967,859    

 

Figure 9: Baseline of Belgrade’s DH system and potential emission reduction  

 

Note: The figure is not considering any increase due to new customer connections. 

 

 

 

 

4 This is a preliminary estimation, based on the figures received for the waste energy utilisation and assumptions 
for the renewable supply. Needs to be updated once more specific data are available. 
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2.2.2. Emission reduction data and parameters 

The following table summarises the key indicator to be monitored according to the methodological 

procedures presented in the previous section. A detailed description and monitoring procedures are 

provided in the following sections. 

Table 7: Key monitoring parameters for DES projects 

 
Data to monitor Type of monitoring 

Value applied for ex-ante 
estimation 

Waste 
heat 
utilisation 

𝑄𝑦   

Quantity of heat supplied by 
waste heat from TPP Nikola 
Tesla 

Continuously during project 
lifetime (ex-post) 

2,365,200 MWhth 

𝐸𝐹𝐵𝐿,𝐻𝐺   

CO2 emission factor for heat 
generation in the baseline 
(existing DH network) 

Determined once ex-ante (based 
on data from most recent three 
years before project 
implementation) 

0.29 (tCO2/MWhth) 

𝐸𝐺𝑃𝐴,𝑦 

Monitored actual quantity of 
electricity supplied to the grid 
to determine energy penalty 
due to heat extraction 

Continuously during project 
lifetime (ex-post) 

591,300 MWhel 

𝐸𝐹𝐵𝐿,𝐸𝐿/ 𝐸𝐹𝐸𝐹,𝑗,𝑦 

Baseline emission factor for 
the electricity generation 

Grid emission factor (annually 
ex-post) or determined for 
replaced power plant (ex-ante) 

𝐸𝐹𝐵𝐿,𝐸𝐿 = 0.92 

(tCO2/MWhel) 
𝐸𝐹𝐸𝐹,𝑗,𝑦 = 1.10 

(tCO2/MWhel) 

𝐹𝐶𝑖,𝑗,𝑦 (Qprim) 

Primary energy fuel 
consumption 

Direct and continuous metering 
of fuel consumption during 
project lifetime (ex-post) 

See Annex 3 and excel 
spread sheet for years 
2015-2017 

Renewable 
heat  
utilisation 

𝑄𝑦   

Quantity of heat supplied 
renewable sources 

Continuously during project 
lifetime (ex-post) 

16,000 MWhth 

𝐸𝐹𝐵𝐿,𝐻𝐺   

CO2 emission factor for heat 
generation in the baseline 
(existing DH network) 

Determined once ex-ante (based 
on data from most recent three 
years before project 
implementation) 

0.29 (tCO2/MWhth) 

𝐹𝐶𝑖,𝑗,𝑦 (Qprim) 

Primary energy fuel 
consumption 

Direct and continuous metering 
of fuel consumption during 
project lifetime (ex-post) 

Only in case of project 
emissions exist  

 

2.2.2.1. Data and parameters to be monitored 

Data / Parameter: AEy  

Data Unit: tCO2eq/y 
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Description: 
Total annual GHG emission of the district heating system 

Source of data  Calculated  

Measurement criteria / 
means of measurement 

Calculated based on measured data (e.g. energy provided) 

Monitoring frequency: Calculated based on continuously monitored data and aggregated as 
appropriate; registered for the project at least on an annual basis 

QA/QC procedures: Check whether emission units, parameters, and conversion factors are 
appropriately labelled and correct. 

Check that calculation spreadsheet input data and calculated data are clearly 
differentiated, and equations correctly applied.   

Comment: - 

 

Data / Parameter: Qy  

Data Unit: GJ or  GWhheat 

Description: 
Quantity of heat supplied by heat sources  
 

Source of data  On site measurements of heat meter at supply side of any heat source / 
substation. If data of individual heat substation in the delivery point (e.g. 
building) are available use those, otherwise aggregated /  group heat 
substation. 

Measurement criteria / 
means of measurement 

Hourly measurement of supply and return flow temperatures and water flow 
in m3 /h (for hourly measurements). 

This parameter should be determined as the difference of the enthalpy of 
the process heat (steam or hot water) supplied minus the enthalpy of the 
feed-water, the boiler blow-down and any condensated return to the heat 
generators. The respective enthalpies should be determined based on the 
mass (or volume) flows, the temperatures and, in case of superheated 
steam, the pressure. Steam tables or appropriate thermodynamic equations 
may be used to calculate the enthalpy as a function of temperature and 
pressure 

Monitoring frequency: Measured / Calculated based on continuously monitored data and 
aggregated as appropriate; registered for the project at least on an annual 
basis 

QA/QC procedures: The meter readings at sub-stations should be crosschecked against the 
meter readings of the point of heat supply (plants output) as well as against 
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primary fuel / energy input (e.g. purchased fuel and payment invoices for 
purchased fuel - FCn,I,t) to ensure that the heat records are plausible and 
reliable. 

Moreover, the corresponding meters have to be subjected to regular 
maintenance in order to ensure measurements with a low degree of 
uncertainty. Data to be stored electronically (database). 

Comment: All heat supplied to final consumers (excluding industrial consumers) should 
be measured at sub-stations as part of the monitoring plan. For this purpose, 
each sub-station should have a unique identifier. 

 

Data / Parameter: FCn,I,t 

Data Unit: Mass or volume unit at reference conditions per year (in m3, tonne or l ) 

Description: Quantity of fossil fuel type i fired in the plant in the time period t  

Source of data  Onsite measurements 

Measurement criteria / 
means of measurement 

Use either mass or volume meters, including energy content defined by fuel 
supplier. In cases where fuel is supplied from small daily tanks, rulers can be 
used to determine mass or volume of the fuel consumed, with the following 
conditions: The ruler gauge must be part of the daily tank and calibrated at 
least once a year and have a book of control for recording the 
measurements (on a daily basis or per shift); 

Accessories such as transducers, sonar and piezoelectronic devices are 
accepted if they are properly calibrated with the ruler gauge and receiving a 
maintenance per supplier specifications; 

In case of daily tanks with pre-heaters for heavy oil, the calibration will be 
made with the system at typical operational conditions 

Monitoring frequency: Continuously, aggregated at least annually 

QA/QC procedures: The consistency of metered fuel consumption quantities should be cross-
checked with an annual energy balance that is based on purchased 
quantities and stock changes. 

Comment: - 

 

Data / Parameter: 𝑬𝑮𝑷𝑨,𝒚 

Data Unit: MWh/a 
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Description: Monitored actual quantity of electricity supplied to the grid in the year y, 
(MWh) 

Source of data  

 

Metering 

Measurement criteria / 
means of measurement 

Measurements are undertaken using energy meters.   

If applicable, measurement results shall be cross checked with records for 
sold/purchased electricity (e.g. invoices/receipts) 

Monitoring frequency: Continuous monitoring, hourly measurement and at least monthly recording 

QA/QC procedures: The meter readings should be cross-checked against invoices. Moreover, the 
corresponding meters have to be subject to regular maintenance in order to 
ensure measurements with a low degree of uncertainty. Data to be stored 
electronically (database) 

Comment: Monitored actual quantity of electricity supplied to the grid to determine 
energy penalty due to heat extraction 

 

 

 

2.2.2.2. Data and parameters fixed ex-ante 

The following Data and parameters are relevant for the emission reduction calculation, but only need 

to be determined once, for the assessment period. A continuous monitoring is not required:  

 

Data / Parameter: COEFBL,HG,j 

Data Unit: tCO2/GJ fuel 

Description: CO2 emission factor of the fossil fuel used  

Source of data  

Measurement criteria / 
means of measurement 

The following data sources may be used if the relevant conditions apply: 
 

Data sources Condition for using the data 
sources 

(a) Values provided by the fuel 
supplier in invoices 

This is the preferred source 

(b) Measurements by the project 
participants 

If (a) is not available 

(c) Regional or national default 
values 

If (a) and (b) are not available 
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(d) IPCC default average values as 
provided in table 1.4 of 
Chapter 1 of vol. 2 (Energy) of 
2006 IPCC Guidelines on 
National GHG Inventories 

If other options are not available 

 

Comment: 
Once during the first year of the project 

For (a) and (b) measurements should be undertaken in line with national or 
international fuel standards 

 

Data / Parameter: EFBL,EG, EFBL,HG, EFBL,HG,m 

Data Unit: tCO2/GJ 

Description: CO2 emission factor of the fuel used in baseline power plant(s). 

CO2 emission factor of fuel used in the operating heat generation facility m 

Source of data  The following data sources may be used if the relevant conditions apply: 

Data source 
Conditions for using the data 
source 

(a) Values provided by the fuel 
supplier in invoices or contract 

This is the preferred source 

(b) Measurements by the project 
participants 

If (a) is not available 

(c) Regional or national default 
values 

If (b) is not available 

These sources can only be used 
for liquid fuels and should be 
based on well-documented, 
reliable sources (such as national 
energy balances) 

(d) IPCC default values at the lower 
limit of the uncertainty at a 95 
per cent confidence interval as 
provided in table 1.4 of 
Chapter1 of Vol. 2 (Energy) of 
the 2006 IPCC Guidelines on 
National GHG Inventories  

If (c) is not available 

 

Measurement criteria / 
means of measurement 

For (a) and (b): Measurements should be undertaken in line with national or 
international fuel standards 

Comment: For (a): if the fuel supplier does provide the NCV value and the CO2 emission 
factor on the invoice and these two values are based on measurements for 
this specific fuel, this CO2 factor should be used. If another source for the 
CO2 emission factor is used or no CO2 emission factor is provided, options 
(b), (c) or (d) should be used 
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Data / Parameter: ηBL,EL 

Data Unit: % 

Description: Efficiency of the power plant used prior to the start of the implementation of 
the project activity 

Source of data  

Measurement criteria / 
means of measurement 

Can be either measured according to the manufacturers’ procedures to 
measure efficiency at the commissioning or the plant; or taken from the 
manufacturer’s specification of efficiency at optimum load; alternatively 
default values as provided in Annex 2.  

Comment: 
Efficiency is on NCV basis 

 

Data / Parameter: NCVBL,i / NCVDES,i - Net calorific value of fossil fuel consumed by 
baseline/project  

Data Unit: TJ/mass or volume units of fuel in year y 

Description: Net calorific value of fossil fuel consumed by baseline/project category i 

Source of data  

Measurement criteria / 
means of measurement 

The following data sources may be used if the relevant conditions apply: 
 

Data source Conditions for using the data source 

(a) Values provided by the 
fuel supplier  

This is the preferred source if the 
carbon fraction of the fuel is not 
provided 

(b) Measurements of a 
sample of fuel  

If (a) is not available 

(c) Regional or national 
default values 

If (a) is not available 
This source can only be used for liquid 
fuels and should be based on well 
documented, reliable sources (such as 
national energy balances) 

(d) IPCC default values at 
the lower limit of the 
uncertainty at a 95% 
confidence interval as 
provided in Table 1.2 of 
Chapter 1 of Vol. 2 
(Energy) of the 2006 
IPCC Guidelines on 
National GHG 
Inventories 

 

For (a) and (b): measurements should be undertaken in line with national or 
international fuel standards 
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Frequency: For (a) and (b): the NCV should be obtained for each fuel delivery, from 
which weighted average annual values should be calculated. 

For (c): review the appropriateness of the values annually. 

For (d): any future revision of the IPCC Guidelines should be taken into 
account  

 

Data / Parameter: EGmin,hist 

Data Unit: MWh 

Description: Minimum annual amount of electricity supplied by the power plant to the grid 
prior to the start of the project activity  

Source of data  

Measurement criteria / 
means of measurement 

Historic electricity generation data of last 3 years before project 
implementation 

Comment:  

 

 

2.3.  Quantification of sustainable development impact  

Sustainable Development (SD) co-benefits are benefits generated by the project that go beyond GHG 

mitigation. As per table below, SD co-benefits are grouped in three main categories: socio-economic, 

environmental and technological. Indicators to tack achievement are also presented.  

Table 8: SD benefits of DES projects and SDGs indicators  

SDG / 
Category 

SDG target DES Impact Indicator 

Environment 

 

11.6: By 2030, reduce the 
adverse per capita 
environmental impact of cities, 
including paying special 
attention to air quality and 
municipal and other waste 
management 

 

• Reduced CO2 and 
harmful exhaust 
emissions (Particulate 
matter, CO, SOx, NOx) 

• Increased visibility due 
to lower pollution 

• Improved livelihoods 
/urban quality of life 

• Share of households 
and commercial users 
connected to DES 

• Mean urban air 
pollution of 
particulate matter 
(PM10 and PM2.5) 

• Mean concentration 
of CO, SOx, NOx in 
cities 
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Socio-Economic 

 

3.9: By 2030, substantially 
reduce the number of deaths 
and illnesses from hazardous 
chemicals and air, water and 
soil pollution and 
contamination 

• Reduced household 
and ambient air 
pollution 

• Improved livelihoods 
/urban quality of life 

 

• Mean urban air 
pollution of 
particulate matter 
(PM10 and PM2.5) 

 

7.1: By 2030 ensure universal 
access to affordable, reliable, 
and modern energy services 

7.2: Increase substantially the 
share of renewable energy in 
the global energy mix by 2030 

7.3: Double the global rate of 
improvement in energy 
efficiency by 2030 

• Reduction of fossil fuel 
consumption 
(imports) 

• Increased proportion 
of population with 
primary reliance on 
clean fuels and 
technology 

• Increased renewable 
energy share in the 
total final energy 
consumption 

• Decreased Energy 
intensity measured in 
terms of primary 
energy (and GDP) 

• Proportion of 
population with 
primary reliance on 
clean fuels and 
technology 

• Renewable energy 
share in the total final 
energy consumption 

• Primary energy by 
type  

• Energy intensity 
measured in terms of 
primary energy and 
GDP 

• (Reduced) Unit cost 
(RSD/GJ) 

 

8.2: Achieve higher levels of 
productivity of economies 
through diversification, 
technological upgrading and 
innovation, including through a 
focus on high value added and 
labour-intensive sectors 

8.3: Promote development-
oriented policies that support 
productive activities, decent 
job creation, entrepreneurship, 
creativity and innovation, and 
encourage formalization and 
growth of micro-, small- and 
medium-sized enterprises 
including through access to 
financial services 

8.4: Improve progressively, 
through 2030, global resource 
efficiency in consumption and 
production and endeavour to 
decouple economic growth 

• Increase job and 
employment 
opportunities in DES  

• Increase access to 
affordable and 
efficient energy for 
industries and 
businesses 

• Enhances productivity 
for industries and 
businesses  

• Unemployment rate 
or number of 
employments by DES  

• Energy intensity 
measured in terms of 
primary energy and 
GDP 
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from environmental 
degradation  

 

13.2: Integrate climate change 
measures into national 
policies, strategies and 
planning 

• DES Project can be an 
important part of an 
integrated 
policy/strategy/plan 
which increases their 
ability to adapt to the 
adverse impacts of 
climate change, and 
foster climate 
resilience and low 
greenhouse gas 
emissions  

• DES project and 
activities are 
integrated in national 
strategies and plans 
(including a national 
adaptation plan, 
nationally determined 
contribution (NDC), 
national 
communication (NC), 
biennial update report 
(BUR) or other) 

Technological  

 

9.1: Develop quality, reliable, 
sustainable and resilient 
infrastructure, including 
regional and trans-border 
infrastructure, to support 
economic development and 
human well-being, with a focus 
on affordable and equitable 
access for all 

9.4: By 2030 upgrade 
infrastructure and retrofit 
industries to make them 
sustainable, with increased 
resource use efficiency and 
greater adoption of clean and 
environmentally sound 
technologies and industrial 
processes, all countries taking 
action in accordance with their 
respective capabilities 

• Incentivize research, 
development and 
access to market for 
technologies 

• Use of access gases / 
heat from industries 
(waste-heat-recovery) 

• Private sector 
incorporated with new 
business opportunities 

• New employment 
opportunities  

• New skills acquired 

 

• Share of households 
and commercial users 
connected to DES 

• Unemployment rate 
or number of 
employments by DES  

• Energy intensity 
measured in terms of 
primary energy and 
GDP 

Source: Derived from UN DESA, 2018 and Sustainable Development Solutions Network, 2015 

Detailed tables per indicator for SD benefits that can be achieved due to the project are provided in 

Annex 1 including procedures for continuously monitoring and reported.  
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3. MRV procedures  

3.1.  Institutional set-up and responsibilities  

The figure below illustrates the key stakeholders related to district energy management and decision 

making in Belgrade.  

Figure 10: Key stakeholders for MRV institutional and reporting structure 

 

Source: UNEP, 2018,  RAPID ASSESSMENT OF DISTRICT HEATING SYSTEM IN BELGRADE   

Utility level: The PUC „Beogradske elektrane“ as operator of the DH energy network (operating on 

local level) and Elektroprivreda Srbije (EPS) as the operator of the TPP power plants (operating 

nationally) will be in charge of generating and process relevant monitoring data.   

City level: On the city level, key stakeholders include the City of Belgrade, in particular the three 

secretariats: Secretariat for Environmental Protection, Secretariat for Energy and Secretariat for 

Communal and Housing Affairs. However, the main stakeholder on city level is also PUC.  

National level: On the national level, key stakeholders include the Ministry of Environmental 

Protection (MoEP) and the Ministry of Energy and Mining, which is the legal regulator in energy sector 

in Serbia. The MoEP is responsible for climate change on a national level and for reporting under the 

UN Framework Convention on Climate Change (UNFCCC). In addition, the Government of the Republic 

of Serbia has established the National Climate Change Committee (The National Committee), which 

consists of representatives of governmental institutions, local government, scientific and expert 

community, and civil society organizations. The Serbian Agency for Environmental Protection (SEPA) is 

in charge of elaborating on the national GHG inventory for the National Communications. The national 

air quality information system is also managed by SEPA, as well as the preparation and publishing of 
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annual air quality reports. In addition, air quality monitoring at the state level is under the jurisdiction 

of SEPA, which also collects and processes data received from the Provincial Secretariat for Urbanism 

and Environmental Protection of Vojvodina and local Public Health Institutes.   

The city of Belgrade, e.g. the Secretariat for Environmental Protection, in cooperation with the SEPA 

should have overall coordination for the implementation of the MRV Plan, for both the mitigation 

outcomes and the SD impacts. The activities should be performed in close collaboration with the PUC 

and EPS implementing the projects and collecting all relevant. 

 Together with other public entities, such as SEPA, the city authorities need also collect the relevant 

data for the MRV of the SD contributions (for instance, socio-economic data and general pollution such 

as air quality data). 

Figure 11: Main MRV procedures 

 

 

3.2.  Data recording, reporting and verification (data quality control) 

The constantly measured data outlined in section 2 will be collected and reported annually by PUC and 

EPS. After the annual data collection, a short report on intermediate emissions reductions and SD 

impact is produced by the city authorities and or SEPA, which can be provided to the national 

authorities (ministries) for estimating the NDC contribution and undertake the communication 

towards the UNFCCC. The main responsibility of the MRV system therefor lies with the PUC, the city 

authorities and SEPA respectively, which set-up a database and information system. The process flow 

for the MRV framework is as follows:  

• The PUC as DH network operator and EPS as power plant operators will collect the technical 

data according to the monitoring procedures defined together with the local / city authorities 

and SEPA respectively, in accordance with this MRV Plan. The operators will ensure all related 

requirements such as record keeping and quality control. 
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• The city authorities provide guidance to PUC / EPS on how the monitoring should be conducted 

and data should be collected with regards to emission reduction calculations by updating the 

MRV Plan to the changing situations, if required. 

• PUC / EPS will calculate the emissions and emission reductions following the procedures of 

this MRV Plan and report the monitoring results (monitoring records) to the city authorities in 

an annual report, including data sets.  

• The local authorities and SEPA together with the PUC / EPS arrange for an external verification 

entity to verify the annual monitoring results. 

• The city authorities collect all monitoring data and reports, combine and store them in a 

central monitoring database and summarize the results in a monitoring report (using the 

template of the MRV Guidance). This report contains information on GHG emission reductions, 

progress in the SD indicators, collected from other public sources. 

• The final monitoring report, together with the verification report of the external verifier, is 

forwarded to the ministerial level, where the results are checked and approved. It can be used 

for the national communication to the UNFCCC and a potential donor.  

In summary, the city authorities are responsible for the preparation of monitoring reports based on 

the monitoring records and according to the MRV Plan at least once a year. It is recommended that 

the Ministry of Environmental Protection (as National UNFCCC Focal Point and responsible for national 

MRV5) supports the city authorities of Belgrade through SEPA in fulfilling MRV requirements. The 

monitoring reports will aggregate all required monitoring information. Each monitoring report will 

unambiguously set out the data on emissions, emission reductions generation and SD impact during 

the monitoring period consistent with the requirements of the MRV Plan. 

Verification procedures 

PUC and the city authorities prepare a monitoring protocol (based on monitoring report) that allows 

for any third-party verifier to verify all relevant data. A monitoring database will be established that 

contains all specific data required. This database is going to be operated and maintained by the city 

authorities (or is dedicated to the PUC) under supervision of the national ministries responsible to the 

national MRV.  

The PUC and the city authorities will be responsible for the preparation of monitoring record(s) (MR) 

and for communication with an appointed verifier during verification activities. Verification needs to 

occur for the baseline (e.g. emission factor for current DH network) and the DES activities (e.g. energy 

provided from TPP).  

The objective of the verification is to have an independent third party auditor ensure that the 

measuring and reporting system is being implemented as planned. The verification also ensures that 

 

 

 

5 The MRV system is expected to become operational in 2019 according to Serbia’s Second NC, 2017 
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emissions reductions and SD benefits are real and measurable. Auditors should be accredited entities, 

such as under the CDM or under another accreditation system. 

Verification should occur every one or two years. The verification will consist of: 

• Desk review of monitoring record (reports); 

• Site visits/interviews of key stakeholders, e.g. DES operator; 

• Drafting of a verification report; 

• Providing feedback on the report by city authorities and the DES operators; 

• Finalization the verification report. 

Quality assurance and quality control procedures 

The use of the monitoring database, including monitoring and identification records, will ensure that 

double counting of emission reduction is not possible with any other programme or activity. Also, the 

start and end date of each monitoring period (usually 1 year), together with the corresponding 

monitoring records for that monitoring period will be recorded in the database. 

Record keeping procedures undertaken by the city authorities shall ensure that the monitoring records 

attributed to a monitoring period can be clearly attributed to the DES activities and will furthermore 

prevent double counting of emission reduction data. 

For data quality control, the data and information provided to the city authorities by the PUC should 

be checked internally to ensure the accuracy and completeness of data. In case of any errors, corrective 

action will be applied to avoid future similar mistakes.  

For further general QA/QC procedures see the generic MRV Guidance.  
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Annex 1: GHG emission reduction estimation approach 
Baseline and baseline emissions district heating 

The baseline emissions include emissions from fossil fuels fired for the production of heat and 

emissions from the generation of electricity. 

𝐵𝐸𝑦 = 𝐵𝐸𝐻𝐺,𝑦 + 𝐵𝐸𝐸𝐿,𝑦 Equation (2) 

Where: 

𝐵𝐸𝑦 = Baseline emissions during the year y, (tCO2e) 

𝐵𝐸𝐻𝐺,𝑦 = Baseline emissions from the generation of heat during the year y, (tCO2e) 

𝐵𝐸𝐸𝐿,𝑦 = Baseline emissions from the generation of electricity during the year y, 

(tCO2e) 

The baseline emissions from the generation of electricity only need to be determined for projects that 

involve heat extraction from an existing power plant, e.g. combined heat and power plants (CHP). 

Baseline emissions from heat generation are estimated as follows:  

𝐵𝐸𝐻𝐺,𝑦 = ∑ 𝑄𝑒,𝑦 × 𝐸𝐹𝐵𝐿,𝐻𝐺,𝑦

𝑒

 Equation (3) 

Where: 

𝐵𝐸𝐻𝐺,𝑦 = Baseline emissions from the generation of heat during the year y, (tCO2e) 

𝑄𝑒,𝑦 = Quantity of heat supplied that was generated in the project facility e in 

the year y, (GJ)  

𝐸𝐹𝐵𝐿,𝐻𝐺,y = Baseline CO2 emission factor for heat generation in year y (tCO2/GJ)  

𝐸𝐹𝐵𝐿,𝐻𝐺,𝑛 = CO2 emission factor for heat generation in the baseline associated with 

sub-station n (tCO2/GJ)  

Heat generated by the project facility could have been produced by different facilities and would have 

therefore different emission factors. To account for this, the baseline emission factor for heat 

generation (EFBL,HG,y) shall be calculated as follows: 

To determine the CO2 emission factors, a benchmarking (available utility data, using statistics, census 

/ surveys) of the existing IESs or DES’ shall be conducted.  

𝐸𝐹𝐵𝐿,𝐻𝐺,𝑦 =
∑ 𝐻𝐺𝐵𝐿,𝐻𝐺,𝑘 × 𝐸𝐹𝐵𝐿,𝐻𝐺,𝑘,𝑦𝑘

∑ 𝐻𝐺𝐵𝐿,𝐻𝐺,𝑘,𝑦𝑘
 

Equation (4) 
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Where: 

yHGBLEF ,,  
= Baseline emission factor for heat generation in year y (t CO2/GJ) 

𝐻𝐺𝐵𝐿,𝐻𝐺,𝑘 = Maximum amount of heat that would have been generated in a baseline 
by technology k in year y (GJ) 

𝐸𝐹𝐵𝐿,𝐻𝐺,𝑘,𝑦 = Baseline emission factor for heat generation in a baseline by 
technology k in year y (t CO2/GJ) 

K = Technology that would have been used in a baseline to generate heat 

 

Baseline emission factor for heat generation (EFBL,HG,k,y) depends on baseline technology and may be 

influenced by the following factors:  

• The efficiency of the identified baseline boiler technology (ƞ𝐵𝐿,𝐻𝐺); 

• The fuel type identified as baseline fuel type (e.g. fuel oil, natural gas, LPG or wood etc.) and 

respectively the CO2 emission factor of this fuel (COEFBL,HG,i). 

Of the three different approaches as per MRV Guidance Approach 1 has been applied (by using the 

fuel consumption, fuel emission factor and NCV of the corresponding fuel used in the plants): 

Approach 1 - applicable if heat in the baseline scenario would have been supplied to the recipient 

facility from the existing heat network. Baseline emission factor for heat generation shall be 

determined as follows: 

𝐸𝐹𝐵𝐿,𝐻𝐺,𝑘,𝑦 =
∑ (𝐻𝐺𝑚,𝑦 × 𝐸𝐹𝐵𝐿,𝐻𝐺,𝑚)𝑚

∑ 𝐻𝐺𝑚,𝑦𝑚
 

Equation (5) 

Where: 

𝐸𝐹𝐵𝐿,𝐻𝐺,𝑘,𝑦 = Baseline emission factor for heat generation in the baseline by 

technology k in year y (t CO2/GJ) 

𝐻𝐺𝑚,𝑦 = Heat supplied by the heat generation facility m within the heat network 

in year y (GJ) 

𝐸𝐹𝐵𝐿,𝐻𝐺,𝑚 = Baseline emission factor for heat generation of the operating heat 

generation facility m (t CO2/GJ) 

m = All operating heat generation facilities within the heat network 

 

Project emissions district heating 

Project emissions (PEy) are calculated as the CO2 emissions from fossil fuel(s) combustion associated 

with the production of heat and electricity, e.g. in a cogeneration plant. Hence, the project emissions 

PEy comprise: 
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• CO2 emissions from fossil fuel combustion associated with the production of heat and 

electricity in the DES energy plants, e.g. co-generation plant; 

• CO2 emissions from fossil fuel combustion in all other sources, e.g. heat-only boilers. 

PEy will be estimated as ΣjPEFC,j,y where PEFC,j,y  (i.e. the CO2 emissions from fossil fuel combustion) is 

calculated based on the quantity of fuels combusted and the CO2 emission coefficient of those fuels, 

as follows: 

𝑃𝐸𝐹𝐶,𝑗,𝑦 = ∑ 𝐹𝐶𝑖,𝑗,𝑦

𝑖

 ×  𝐶𝑂𝐸𝐹𝑖,𝑦 Equation (6) 

Where: 

𝑃𝐸𝐹𝐶,𝑗,𝑖  = Are the CO2 emissions from fossil fuel combustion in process j during the 

year y (tCO2/yr) 

𝐹𝐶𝑖,𝑗,𝑦 = Is the quantity of fuel type i combusted in process j during the year y 

(mass or volume unit/yr) 

𝐶𝑂𝐸𝐹𝑖,𝑦 = Is the CO2 emission coefficient of fuel type i in year y (tCO2/mass or 

volume unit) 

𝑖 = Are the fuel types combusted in process j during the year y 

 

The CO2 emission coefficient 𝐶𝑂𝐸𝐹 is calculated based on net calorific value and CO2 emission factor 

of the fuel type i, as follows 

𝐶𝑂𝐸𝐹𝑖,𝑦 = 𝑁𝐶𝑉𝑖,𝑦 × 𝐸𝐹𝐶𝑂2,𝑖,𝑦 Equation (7) 

Where: 

𝐶𝑂𝐸𝐹𝑖,𝑦 = Is the CO2 emission coefficient of fuel type i in year y (tCO2/mass or 
volume unit) 

𝑁𝐶𝑉𝑖,𝑦 = Is the weighted average net calorific value of the fuel type i in year y 
(GJ/mass or volume unit) 

𝐸𝐹𝐶𝑂2,𝑖,𝑦 = Is the weighted average CO2 emission factor of fuel type i in year y 
(tCO2/GJ) 

𝑖 = Are the fuel types combusted in process j during the year y 

For determining 𝑁𝐶𝑉𝑖,𝑦 and 𝐸𝐹𝐶𝑂2,𝑖,𝑦 national or IPCC default values can be applied, if specific data are 

not available.  

Dedication and allocation of emission to power and heat fraction in CHP plants   
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For determining a emission factor for district energy systems the allocation of emission to the power 

and heat fraction of CHP plants may be necessary. It is recommended to apply a consistent method to 

allocate GHG emissions from CHP systems in the case. The so-called “efficiency approach“ (“eta”) is 

derived from the EU CHP Directive and sets the individual efficiencies for electricity and heat in relation 

to the sum of both efficiencies. The total emissions are divided according to the two quotients: 

 

𝑆ℎ𝑎𝑟𝑒𝑒𝑙 =  
𝑒𝑡𝑎𝑡ℎ

(𝑒𝑡𝑎𝑡ℎ + 𝑒𝑡𝑎𝑒𝑙)
 

Equation (8) 

For an approximation efficiency values for power and heat generation provided in Annex 5 can be used: 

  etath etael Shareel Shareth 

Default calculation steam turbine 80% 45% 64% 36% 

Default calculation gas turbine 92% 42% 69% 31% 

Default calculation reciprocal turbine 90% 49% 65% 35% 

Default calculation microturbine turbine 92% 62% 60% 40% 

Average     64% 36% 

  

The average value of Shareth has been applied in the calculation.  

 

Leakage emission district heating 

Leakage emissions are calculated as follows: 

𝐿𝐸𝑦 = 𝐿𝐸𝐸𝐿,𝑦 Equation (9) 

Where: 

𝐿𝐸𝑦 = Leakage emissions in the year y, (tCO2e) 

𝐿𝐸𝐸𝐿,𝑦 = Leakage emissions from the decrease in the electricity supply to the grid 

during the year y, (tCO2e) 

 

Leakage due to decrease in electricity supply to the grid from the power plant: The decrease in the 

electricity supply to the grid, as a consequence of the project activity may result in an increase in the 

electricity supply from other power plants connected to the grid and their related emissions. In this 

case, leakage emissions are to be accounted for as per the equation below: 

𝐿𝐸𝐸𝐿,𝑦 = 𝑚𝑎𝑥 ((𝐸𝐺𝑚𝑖𝑛,ℎ𝑖𝑠𝑡 − 𝐸𝐺𝑃𝐴,𝑦), 0) × 𝑚𝑎𝑥 ((𝐸𝐹𝑔𝑟𝑖𝑑 − 𝐸𝐹𝐵𝐿,𝐸𝐿), 0) Equation (10) 

Where: 



 
 

 

 
  
 
 

 

41 

𝐿𝐸𝐸𝐿,𝑦 = Leakage emissions from the decrease in the electricity supply to the grid 

during the year y, (tCO2e) 

𝐸𝐺𝑚𝑖𝑛,ℎ𝑖𝑠𝑡 = Minimum historic annual amount of electricity supplied to the grid over 

the three most recent years prior to the start of the project activity, 

(MWh) 

𝐸𝐺𝑃𝐴,𝑦 = Monitored actual quantity of electricity supplied by the project activity to 

the grid in the year y, (MWh) 

𝐸𝐹𝑔𝑟𝑖𝑑  = Emission factor of the electricity grid system (tCO2/MWh)  

𝐸𝐹𝐵𝐿,𝐸𝐿 = Baseline emission factor for the electricity production, as calculated in the 

baseline emissions section (tCO2/MWh) 

EFgrid shall be i) derived from national values published by designated authorities, e.g. Ministry of 

Energy, or be calculated using the latest version of the CDM “Tool to calculate the emission factor for 

an electricity system”, if no official grid emission factor is available.  

 

Annex 2: List of parameters to be monitored 
 

Annex 3: SD co-benefits indicators  
Key parameters to track sustainable development co-benefits  

Data / Parameter: Share of households and commercial users connected to DES 

Data Unit: %  

Description: Share of households and commercial users connected to DES within a city or 
country. Calculated based on connected versus total households / commercial 
users.  

Measurement and QC 
procedures (if any): 

Annual statistics 

Monitoring frequency: Annual reporting 

Comment: Related to SDG 9 Industry, Innovation and Infrastructure and SDG 11 
Sustainable Cities and Communities 

 

Data / Parameter: Mean urban air pollution of particulate matter (PM10 and PM2.5) 
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Data Unit: Concentration of PM 10 and 2.5 (µg/m3 or ppm) 

Description: The parameter provides the mean urban air pollution of particulate matter 
(PM10 and PM2.5) at different measurement points within a city.  

Measurement and QC 
procedures (if any): 

Continuous measurements 

Monitoring frequency: Continuous monitoring and at least daily recording of daily average 

Comment: If available, data should be used provided by measuring stations e.g. 
operated by national / local environmental agency that determine the 
outside air quality (usually measured values are available in the form of city- 
/ nationwide maps, history graphics and tables). 

Related to SDG 11 Sustainable Cities and Communities. Reduction of 
pollutants improves quality of life and reduces impacts on human health and 
on the natural environment 

 

Data / Parameter: Mean concentration of CO, SOx, NOx in cities 

Data Unit: Concentration of air pollutants in the atmosphere µg/m3 or ppm 

Description: The amount of pollutants in the atmosphere including SOx, NOx and 
particulates, measured in parts per million (µg/m3 or ppm) 

Measurement and QC 
procedures (if any): 

Continuous measurements 

 

Monitoring frequency: Continuous monitoring of daily one-hour maximum and one-hour average 
values; at least daily recording.  

Comment: If available, data should be used provided by measuring stations e.g. 
operated by national / local environmental agency that determine the 
outside air quality (usually measured values are available in the form of city- 
/ nationwide maps, history graphics and tables). 

Related to SDG 11 Sustainable Cities and Communities and SDG 3 Good 
Health and well-being 

 

Data / Parameter: Proportion of population with primary reliance on clean fuels and 
technology  

Data Unit: % of total population with reliable access to clean fuels and technologies for 
cooking. 
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Description: Proportion of population with access to clean energy at city and national level 
measured as the share of the total population with access to clean fuels and 
technologies for cooking.  

Measurement and QC 
procedures (if any): 

City level statistics. If national data is available, comparison against such data. 

Monitoring frequency: Annually 

Comment: Related to SDG 7 Affordable and clean energy (Indicator 7.1.2). Access to 
clean fuels or technologies such as clean cookstoves reduce exposure to 
indoor air pollutants, a leading cause of death in low-income households. 

 

Data / Parameter: Primary energy by type 

Data Unit: % of primary energy type 

Description: Share of primary energy types (fossil fuels such  as oil, gas, coal and renewable 
sources such as solar, wind, hydro and biomass) at city and national level 

Measurement and QC 
procedures (if any): 

National / city level statistics and energy balances.  

Monitoring frequency: Annually 

Comment: Related to SDG 7 Affordable and clean energy 

 

Data / Parameter: Renewable energy share in the total final energy consumption at city  

Data Unit: % of final energy consumption    

Description: Renewable energy share in the total final energy consumption (thermal and 
electricity) measured as renewable energy (inclusive of solar, wind, 
geothermal, hydropower, bioenergy and marine sources) as a share of final 
(not primary) energy consumption. Energy mix includes electricity, 
transportation and cooking/heating fuels. 

Measurement and QC 
procedures (if any): 

National / city level statistics; utility data   

Monitoring frequency: Annually 

Comment: Related to SDG 7 Affordable and clean energy (Indicator 7.2.1). 
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Data / Parameter: Energy unit cost  

Data Unit: RSD per heat energy in GJ (RSD/GJ) 

Description: Average utility cost per household and commercial costumers 

Measurement and QC 
procedures (if any): 

Utility / PUC’s data, annual reports, tariffs. Comparison and development over 
years (considering inflation effects) 

Monitoring frequency: Annually 

Comment: Related to SDG 7 Affordable and clean energy (Indicator 7.2.1). 

 

Data / Parameter: Energy intensity measured in terms of primary energy and GDP 

Data Unit: MWh or GJ per GDP    

Description: Energy intensity measured as the energy intensity of economies (collectively 
across all sectors). Energy intensity is measured as the quantity of kilowatt-
hours produced per 2011 international-$ of gross domestic product (kWh per 
2011 int-$). 

Measurement and QC 
procedures (if any): 

National / city level statistics 

Monitoring frequency: Annually 

Comment: Related to SDG 7 Affordable and clean energy (Indicator 7.3.1) and SDG 8 
Decent work and economic growth 

 

Data / Parameter: Unemployment rate or number of employments by DES 

Data Unit: Number of employees  

Unemployment rate in %   

Description: Unemployment rate in a city or number of employments by DES 

Measurement and QC 
procedures (if any): 

City level statistics, DES operation reports  

Monitoring frequency: Annually 

Comment: SDG 8 Decent work and economic growth 
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Annex 4: ER Calculation and spreadsheet  
Baseline Calculation   

 

Calculation for Year 2015 Main fuel source

Plant / fuel type category

m

Fueltype 

i

Annual Heat 

Generation Q y

(MWhth)

Fuel Consumption 

FC i,y

(t / m³)

Fuel EF 

EF CO2,i,y x 

NCV i,y

(tCO2/t)

CO2 Emissions (tCO2)

FC x NCV x EFCO2

Sector: Novi Beograd 1,084,002                      309,882                       

Gas Gas -                                    130,567                       2.1                     276,360                       

Fuel oil Fuel oil -                                    2,676                            3.0                     8,042                            

NSGS NSGS -                                    8,025                            3.0                     24,119                         

Treated fuel oil Treated fuel oil -                                    192                                3.0                     577                               

Heating oil Heating oil -                                    261                                3.0                     783                               

-                                 

Sector: Dunav 574,241                         167,655                       

gas gas -                                    62,013                          2.1                     131,258                       

fuel oil fuel oil -                                    8,219                            3.0                     24,697                         

NSGS NSGS -                                    1,654                            3.0                     4,971                            

Heating oil Heating oil -                                    300                                3.0                     902                               

coal coal -                                    641                                0.5                     320                               

Briquette Briquette 768                                0.8                     576                               

Treated fuel oil Treated fuel oil 1,640                            3.0                     4,929                            

-                                  -                                 

Sektor: Konjarnik 460,763                         120,201                       

gas gas -                                    56,322                          2.1                     119,213                       

fuel oil fuel oil -                                    244                                3.0                     733                               

NSGS NSGS -                                    46                                  3.0                     138                               

Heating oil Heating oil -                                    31                                  3.0                     93                                  

Treated fuel oil Treated fuel oil -                                    8                                     3.0                     25                                  

-                                 

Sektor: Voždovac 275,549                         96,133                         

gas gas -                                    40,214                          2.1                     85,118                         

fuel oil fuel oil -                                    3,139                            3.0                     9,433                            

NSGS NSGS -                                    497                                3.0                     1,494                            

Heating oil Heating oil -                                    29                                  3.0                     88                                  

-                                    -                                  -                                 

Sektor: Cerak 544,824                         151,725                       

gas gas -                                    64,931                          2.1                     137,433                       

fuel oil fuel oil -                                    3,503                            3.0                     10,525                         

NSGS NSGS -                                    352                                3.0                     1,058                            

coal coal -                                    2,211                            0.5                     1,105                            

Pellet Pellet 2,103                            0.8                     1,578                            

Treated fuel oil Treated fuel oil 8                                     3.0                     25                                  

Total 2,939,379                     845,596                      
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Calculation for Year 2016 Main fuel source
Plant / fuel type category

m

Fueltype 

i

Annual Heat 

Generation Q y

(MWhth)

Fuel Consumption 

FC i,y

(t / m³)

Fuel EF 

EF CO2,i,y x 

NCV i,y

(tCO2/t)

CO2 Emissions (tCO2)

FC x NCV x EFCO2

Baseline 

EF BL,HG,y

(tCO2/MWhth)

Sektor: Novi Beograd 1,319,759                      317,917                       0.241                

gas gas -                                    135,938                       2.1                     287,728                       #DIV/0!

fuel oil fuel oil -                                    2,944                            3.0                     8,846                            #DIV/0!

NSGS NSGS -                                    6,872                            3.0                     20,653                         #DIV/0!

Treated fuel oil Treated fuel oil -                                    -                                  3.0                     -                                 #DIV/0!

heating oil heating oil -                                    230                                3.0                     690                               #DIV/0!

-                                 #DIV/0!

Sektor: Dunav 667,929                         170,591                       0.255                

gas gas -                                    64,435                          2.1                     136,383                       #DIV/0!

fuel oil fuel oil -                                    4,011                            3.0                     12,052                         #DIV/0!

NSGS NSGS -                                    6,138                            3.0                     18,449                         #DIV/0!

heating oil heating oil -                                    949                                3.0                     2,851                            #DIV/0!

coal coal -                                    170                                0.5                     85                                  #DIV/0!

Briquette Briquette 1,026                            0.8                     770                               #DIV/0!

Treated fuel oil Treated fuel oil -                                  3.0                     -                                 #DIV/0!

-                                  -                                 #DIV/0!

Sektor: Konjarnik 564,432                         124,800                       0.221                

gas gas -                                    58,525                          2.1                     123,876                       #DIV/0!

fuel oil fuel oil -                                    128                                3.0                     383                               #DIV/0!

NSGS NSGS -                                    148                                3.0                     444                               #DIV/0!

heating oil heating oil -                                    32                                  3.0                     97                                  #DIV/0!

Treated fuel oil Treated fuel oil -                                    -                                  3.0                     -                                 #DIV/0!

-                                 #DIV/0!

Sektor: Voždovac 337,920                         95,578                         0.283                

gas gas -                                    41,734                          2.1                     88,336                         #DIV/0!

fuel oil fuel oil -                                    1,259                            3.0                     3,783                            #DIV/0!

NSGS NSGS -                                    1,146                            3.0                     3,444                            #DIV/0!

heating oil heating oil -                                    5                                     3.0                     16                                  #DIV/0!

-                                    -                                  -                                 #DIV/0!

Sektor: Cerak 639,193                         158,939                       0.249                

gas gas -                                    67,951                          2.1                     143,827                       #DIV/0!

fuel oil fuel oil -                                    1,933                            3.0                     5,809                            #DIV/0!

NSGS NSGS -                                    2,241                            3.0                     6,737                            #DIV/0!

coal coal -                                    2,035                            0.5                     1,017                            #DIV/0!

pellet pellet 2,064                            0.8                     1,549                            #DIV/0!

Treated fuel oil Treated fuel oil -                                  3.0                     -                                 #DIV/0!

Total 3,529,233                     867,824                      0.25
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Baseline Emission factor 

 

Calculation for Year 2017 Main fuel source

Plant / fuel type category

m

Fueltype 

i

Annual Heat 

Generation Q y

(MWhth)

Fuel Consumption 

FC i,y

(t / m³)

Fuel EF 

EF CO2,i,y x 

NCV i,y

(tCO2/t)

CO2 Emissions (tCO2)

FC x NCV x EFCO2

Baseline 

EF BL,HG,y

(tCO2/MWhth)

Sector: Novi Beograd 1,140,983                      325,287                       0.285                

gas gas -                                    136,574                       2.1                     289,074                       #DIV/0!

fuel oil fuel oil -                                    5,243                            3.0                     15,754                         #DIV/0!

NSGS NSGS -                                    6,578                            3.0                     19,771                         #DIV/0!

Treated fuel oil Treated fuel oil -                                    -                                  3.0                     -                                 #DIV/0!

heating oil heating oil -                                    229                                3.0                     688                               #DIV/0!

-                                 #DIV/0!

Sector: Dunav 609,866                         173,129                       0.284                

gas gas -                                    65,582                          2.1                     138,811                       #DIV/0!

CNG CNG -                                    2,309                            3.0                     6,938                            #DIV/0!

fuel oil fuel oil -                                    2,991                            3.0                     8,991                            #DIV/0!

NSGS NSGS -                                    5,981                            3.0                     17,977                         #DIV/0!

heating oil heating oil -                                    711                                0.5                     356                               #DIV/0!

coal coal 76                                  0.8                     57                                  #DIV/0!

Briquette Briquette 695                                3.0                     2,090                            #DIV/0!

Treated fuel oil -                                  -                                 #DIV/0!

Sector: Konjarnik 494,358                         127,534                       0.258                

gas gas -                                    59,617                          2.1                     126,187                       #DIV/0!

fuel oil fuel oil -                                    244                                3.0                     732                               #DIV/0!

NSGS NSGS -                                    173                                3.0                     520                               #DIV/0!

heating oil heating oil -                                    31                                  3.0                     94                                  #DIV/0!

Treated fuel oil Treated fuel oil -                                    -                                  3.0                     -                                 #DIV/0!

-                                 #DIV/0!

Sector: Voždovac 396,830                         251,982                       0.635                

gas gas -                                    41,959                          2.1                     88,811                         #DIV/0!

fuel oil fuel oil -                                    420                                3.0                     1,261                            #DIV/0!

NSGS NSGS -                                    1,409                            3.0                     4,236                            #DIV/0!

heating oil heating oil -                                    5                                     3.0                     15                                  #DIV/0!

-                                    -                                  -                                 #DIV/0!

Sector: Cerak 439,486                         157,659                       0.359                

gas gas -                                    68,193                          2.1                     144,339                       #DIV/0!

fuel oil fuel oil -                                    547                                3.0                     1,644                            #DIV/0!

NSGS NSGS -                                    3,010                            3.0                     9,048                            #DIV/0!

coal coal -                                    2,673                            0.5                     1,336                            #DIV/0!

pellet pellet 1,721                            0.8                     1,292                            #DIV/0!

Treated fuel oil Treated fuel oil -                                  3.0                     -                                 #DIV/0!

Total 3,081,523                     1,035,592                  0.34

0.288

87%

968,758           

3,367,503        

0.246

103%

838,876           

3,411,509        

0.336

86%

1,201,932        

3,576,489        

1,006,501

0.29

CO2 emissions - norm. (tCO2/a)

Generation weighted BEy1-y3

Calculation for Year 2016

Calculation for Year 2017

Norm. generation (MWhth)

Generation weighted EFy1-y3

Baseline Emission Factor

Calculation for Year 2015

EF (tCO2/MWhth)

Normalisation / HDD

CO2 emissions - norm. (tCO2/a)

Norm. generation (MWhth)

EF (tCO2/MWhth)

Normalisation / HDD

CO2 emissions - norm. (tCO2/a)

Norm. generation (MWhth)

EF (tCO2/MWhth)

Normalisation / HDD
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Project / Leakage emissions  

 

 

Emission reduction calculation 

 

 

Project / Leakage emission from utilisation of waste heat from TPP Nikola Tesla

Annual Electricty 

Generation EG min,his

(MWhel)

Annual Electricty 

Generation EG PA ,y

(MWhel)

Emission factor

EF grid,y

(tCO2/MWhel)

Baseline 

EF BL,EL,y

(tCO2/MWhth)

LEEL,y 

(tCO2)

Leakage due to decrease in electricity supply to the grid from the power plant: 591,300              1.10 0.92 650,430          

Capacity decrease

(MW) 150
Capacity factor

(%) 45%

Note: The loss of electrical energy in TENT-A due to TDV would be 

150 MW. (Source: Development strategy of PUC „Beogradske 

elektrane“ for period 2015-2025)

Project / Leakage emission from utilisation of solar thermal and geothermal energy

Annual Heat 

Generation Q y

(MWhth)

Fuel Consumption 

FC i,y

(t / m³)

Fuel EF 

EF CO2,i,y x NCV i,y

(tCO2/t)

CO2 Emissions 

(tCO2)

FC x NCV x 

EFCO2

CO2 Emissions 

(tCO2)

Project emission due to usage of fossil fuels for heat generation 4,000                  850                 
Assuming 25% share of naturla gas 

Emission reduction from utilisation of waste heat from TPP Nikola Tesla

Annual Heat 

Generation Q y

(MWhth)

Baseline 

EF BL,HG,y

(tCO2/MWhth)

BEHG,y 

(tCO2)

2,365,200           0.29 687,386            

Utilisation: heat capacity of approximately 600 

MW

Capacity 

(MW) 600                     

LEEL,y 

(tCO2)

BEHG,y 

(tCO2)

ERy 

(tCO2)

Project / Leakage due to decrease in electricity 

supply to the grid from the power plant: 650,430              687,386              36,956              

Emission reduction from utilisation of solar thermal and geothermal energy

Annual Heat 

Generation Q y

(MWhth)

Baseline 

EF BL,HG,y

(tCO2/MWhth)

BEHG,y 

(tCO2)

Utilisation of renewable heat sources Solar / geothermal 16,000                0.29 4,650                

PE / LEEL,y 

(tCO2)

BEHG,y 

(tCO2)

ERy 

(tCO2)

Project / Leakage due to decrease in electricity 

supply to the grid from the power plant: 850                     4,650                  3,800                


