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1. EXECUTIVE SUMMARY 
 
The City of Prishtina has grown considerably in the last years and has now a population of 
approximately 400,000 residents. The municipality predicts an increase of up to 800,000 
inhabitants in the year 2020.  
 
The main portion of the existing apartment buildings without domestic water heating is 
connected to the district heating system.  
 
The existing district heating system in Prishtina is supplied by two heavy fuel oil boilers 
installed in the boiler station. The heat supply is insufficient due to a bad condition of the 
existing district heating system.  
 
For economical and ecological reasons heavy fuel oil boilers represent an inappropriate 
source of base heat load supply. From economical and environmental point of view the base 
heat load supplied from the Thermal Power Plant Kosovo B gives an opportunity of a more 
appropriate heat supply. The existing boilers shall be used as peak load boilers. The TPP 
Kosovo B is located only 10.5 km away from the main boiler house in Prishtina. The following 
main new units should be installed in case the base heat load is supplied from the TPP 
Kosovo B: 
 

• heating station in the TPP Kosovo B 
• main pipeline 
• heating station in Prishtina 

 
The following issues were considered in the study: 
 

Task Issue 
Task 1 • heat consumption in accordance to the predicted growth of the city 

• temperature regime of the district heating system in Prishtina 
Task 2 • preliminary least cost analysis 
Task 3 • assessment of current status of installations 
Task 4 • optimization of the heat supply from the TPP Kosovo B 

• consideration of the heat storage tank 
• selection of the other main parameters for the base heat load supply 

from the TPP Kosovo B 
• investment cost and operating data 
• time schedule 

Task 5 • institutional analysis 
Task 6 • financial analysis 

• sensitivity analysis 
Task 7 • environmental impact assessment 
Task 8 • identification of sources of finance 
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Heat consumption and heat load have been considered due to the predicted high expansion 
of the city.  In accordance with the EU regulation already in force and the one anticipated a 
significant reduction of the heat consumption in new buildings in comparison with the existing 
ones is foreseen. Moreover, a part of the existing buildings is supposed to be reconstructed.  
Domestic water heating in the new buildings will be connected to the district heating system. 
 
The economic performance of the district heating system depends on the number of factors. 
They range from heat generation and distribution to house substations and customer 
installations and they are interrelated.  
 
Over-dimensioning of the existing utilities and selection of a more reasonable design ambient 
temperature were taken into account by determining the temperature regime. 
 
The selected heat loads for low, medium and high scenario are as follows: 
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There were many activities performed in the past concerning base load heat supply from the 
Thermal Power Plant Kosovo A and B. Technical documentation for the district heating of the 
city of Prishtina from the Kosovo A Thermal Power Plant was made in 1993.  The installation 
started after the documentation was completed and stopped due to the crisis in the Kosovo 
region. The current status of the installed equipment is as follows: 
 

unit current status of the installation current status of the 
equipment 

heating station at the 
TPP Kosovo A 

installation has not started  

pipeline from the TPP 
Kosovo A to the heating 
station in Prishtina 

most of foundations for 
supports are finished, 
most of the pipeline is 
temporary welded 

some foundations are 
damaged 
pipes and elbows are highly 
corroded 

heating station in 
Prishtina 

main civil structures are 
erected 

the building is in a quite good 
condition  

 
If we would like to assure a reliable operation and an increased heat consumption the use of 
the existing pipeline is not recommended. 
 
The existing heating station in Prishtina is in a good condition and appropriate for the 
designed purpose. It is foreseen that the existing civil structure will be completed in 
accordance with the revised technical documentation.  
 
 
Several options were considered in the optimization of the base heat load supply from the 
TPP Kosovo B. The options were divided into two main groups:  
 

• installation of the main pipeline in one phase 
• installation of the main pipeline in two phases 

 
In both options, the supply and the return pipelines shall be installed at the beginning of the 
project. In case of the one-phase installation, the capacity of the pipeline is sufficient for 
maximal load. In case of the two-phase installation, an installation of the third pipeline is 
foreseen after the consumption rises up to the appropriate level. 
Several nominal diameters of the main pipeline (from DN350 up to DN700) were taken into 
consideration.   
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The results of the medium growth scenario are presented in the following figure. 
 
Key: 
DNyyy  nominal diameter of the supply and return pipeline installed in one phase 
2xDNyyy nominal diameter of the supply and return pipeline installed in the first phase, 

third pipeline is installed in the second phase with a cross area 2 x DNyyy 
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The option of the two phase installation has been selected. The main 2 x DN450 pipeline is 
foreseen in the first phase and the DN700 pipeline is foreseen in the second phase.  
The main operating data for the selected option and the medium growth scenario are 
presented in the following figures. 
Key: 
t1DHK   supply temperature from the TPP Kosovo B district heating station  
t2DHK   return temperature to the TPP Kosovo B district heating station  
t1HS_DHP  outlet temperature from the heating station in Prishtina 
t1DHP   supply temperature from the boiler house in Prishtina 
t2DHP   return temperature from the district heating system in Prishtina 
DHK   heating station in the TPP Kosovo B 
TPP Kosovo B  heating station in the TPP Kosovo B 
DHP   heating station in Prishtina 
Peak load boiler peak load boiler and boiler house in Prishtina 
 



Executive summary 1-5 

  
 

File:  Summary-par1-rev1.DOC - IBE  Revizija:  0  
Objekt: KOSOVO COMBINED HEAT AND POWER Datum: 21.3.2005 

20 10 0 10 20
40

60

80

100

120

140

t1DHK
t2DHK
t1HS_DHP
t1DHP
t2DHP

Temperature regime in first year

ambient temperature °C

te
m

pe
ra

tu
re

 re
gi

m
e 

°C

20 10 0 10 20
40

60

80

100

120

140

t1DHK
t2DHK
t1HS_DHP
t1DHP
t2DHP

Temp. regime after second investment

ambient temperature °C

te
m

pe
ra

tu
re

 re
gi

m
e 

°C

20 10 0 10 20
40

60

80

100

120

140

t1DHK
t2DHK
t1HS_DHP
t1DHP
t2DHP

Temperature regime in last  year

ambient temperature °C

te
m

pe
ra

tu
re

 re
gi

m
e 

°C

 
 



Executive summary 1-6 

  
 

File:  Summary-par1-rev1.DOC - IBE  Revizija:  0  
Objekt: KOSOVO COMBINED HEAT AND POWER Datum: 21.3.2005 

20 10 0 10 20
150

200

250

300

350

400

DHK
DHP

Flow diagram in first year

ambient temperature °C

flo
w

 k
g/

se
c

20 10 0 10 20
300

400

500

600

700

800

DHK
DHP

Flow diagram after second investment

ambient temperature °C

flo
w

 k
g/

se
c

20 10 0 10 20
400

600

800

1000

1200

DHK
DHP

Flow diagram in last year

ambient temperature °C

flo
w

 k
g/

se
c

 
 
 
 
 



Executive summary 1-7 

  
 

File:  Summary-par1-rev1.DOC - IBE  Revizija:  0  
Objekt: KOSOVO COMBINED HEAT AND POWER Datum: 21.3.2005 

0 6 12 18 24

year

200000

400000

600000

800000

he
at

 s
up

pl
y 

(M
W

h)

TPP Kosovo B
fuel oil

0 6 12 18 24
0

1.67

3.33

5

6.67

8.33

10
Heat supply from peak load boiler

year

he
at

 ra
te

  %

Structure of the heat supply

0 6 12 18 24

year

1

2

3

4

5

6

co
st

 (m
io

 E
U

R
)

TPP Kosovo B
fuel oil

Operating costs of the heat supply 
without maintenance costs 

 
 
 

15 9 3 3 9 15
0

15

30

45

60

75

90

TPP Kosovo B
Peak load boiler

Heat load in first year

ambient temperature °C

H
ea

t l
oa

d 
M

W

15 9 3 3 9 15
0

70

140

210

280

350

TPP Kosovo B
Peak load boiler

Heat load in last year

ambient temperature °C

H
ea

t l
oa

d 
M

W

 
 



Executive summary 1-8 

  
 

File:  Summary-par1-rev1.DOC - IBE  Revizija:  0  
Objekt: KOSOVO COMBINED HEAT AND POWER Datum: 21.3.2005 

The foreseen heat supply from the TPP Kosovo B covers the range from 90% to 100 % of 
the total heat consumption regarding the required heat load. The reduction of the electricity 
production in the TPP Kosovo B is approximately 0,2 MWhe/MWht.  
 
The installation of a heat storage tank was also considered. The main advantage of the heat 
storage tank is higher electricity production. The heat is supplied to the tank during the night 
load reduction of the power plant and withdrawn at rush hours of the electric consumption.  In 
spite of all that we do not recommend the installation of the heat storage tank due to the low 
absolute level of the net present value, inaccurate production costs and electricity sales 
prices. 
 
The heating station in the TPP Kosovo B will be installed in the new building. The selected 
location for the heating station is near the north-west side of the main turbine building. The 
main parts of the heating station are as follows: 

• connection to the steam turbines (unit B1 and B2) 
• heat exchangers 
• main circulating pumps 
• system for maintaining of the static pressure 
• other equipment 

 
The main pipeline will connect the heating station in the TPP Kosovo B with the heating 
station in Prishtina. The route of the pipeline runs along the Prishtina-Mitrovica main 
motorway. Two pre-insulated pipes, 2 x DN450 and DN700 are foreseen. The length of the 
pipeline is 10,500 m.  
 
The heating station in Prishtina will be installed in the existing building which was built 
several years ago near the boiler house. The building is located on the west side of the boiler 
house. The main parts of the heating station are as follows: 

• heat exchangers 
• main circulating pumps 
• auxiliary circulating pumps 
• connection to the existing boiler house 

 
The Kyoto Protocol objectives and, more recently, the constraints on energy sources 
enhanced the priority given to energy efficiency policies. The Combined Heat and Power 
(CHP Project) is a fuel efficient energy technology that, unlike conventional forms of power 
generation, puts to use the by-product heat that is normally wasted to the environment. From 
the environmental point of view the advantages of the Pristina CHP project are evident. Due 
to an increase of the overall fuel efficiency the specific emissions of carbon dioxide will be 
reduced. The reductions of the emissions calculated at the existing heat demand are as 
follows: 

• 23.6% reduction of CO2 emissions 
• 91.1% reduction of SO2 emissions 
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Depending on different future heat demand projections the CO2 emissions will increase 
substantially according to the heat demand growth. On the other hand, the SO2 emission 
quantities will be lower than the reference value even in case of the high heat demand 
scenario.                       
 
The estimated investment and financial sources are as follows (Prices as of January 2005): 
 
Price component   Cost   

  Phase I Phase II 
Grand 
total 

  000 EUR 000 EUR 000 EUR 

Heating station in the TPP 
Kosovo B 3,484 868 4,352 
Main pipeline 13,119 13,032 26,151 
Heating station in Prishtina 2,719 1,419 4,138 

Financing costs 1,858 993 2,851 

Grand total 21,180 16,312 37,492 
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There are many types of finances potentially available to energy projects and it is usually a 
mixture of different sources of finance which results in a financial package. The main 
financial sources available to the project are: 

− The World Bank Group,  
− European Bank for Reconstruction and Development (EBRD), 
− The European Investment Bank (EIB), 
− Global Environment Facility (GEF) funds, 
− Government export financing agencies, 
− Domestic government, 
− International commercial banks,  
− Venture capital companies, companies that are interested in taking an equity stake in 

the project and 
− contractors and suppliers debt financing. 

 
 
As a general rule, the maximum debt equity split required by the international financial 
institutions is 70% debt and 30% of equity financing.  If TERMOKOS and the local 
community can not assure at least 30% of their own financial sources, concession or BOT 
model of financing would be appropriate.  Concession or BOT model was not selected due to 
the existing low collection rates. 
 
It is expected that the major part of the project will be financed by one of the international 
banks. Their share will be slightly over 60%. Furthermore, it is expected that Kosovo 
Government will, according to current legislation, grant a loan to finance a part of the first 
phase of the project. The governmental loan will represent 17% in total financing of the 
project. The rest of the financial sources will be provided by Termokos. Termokos funds will 
be primarily used to cover financing cost i.e. interest during construction and financial fees. 
The majority of Termokos funds are expected in the second phase of the project, when 
Termokos will already realize the financial benefits of the first phase of the project.  
 
The financial sources are presented in the following table. 
 
 
Financial sources Structure Total Phase I. Phase II: 
  000 EUR 000 EUR 000 EUR 
Investors Funds 22.3% 8,354 2,138 6,215 
Kosovo Budget funds 0.0% 0 0 0 
Grant 0.0% 0 0 0 
Domestic loan 16.9% 6,318 6,318 0 
Foreign loan 60.9% 22,820 12,728 10,092 
Total  100.0% 37,492 21,184 16,308 
VAT 13.9% 5,196 2,898 2,298 
TOTAL 100.0% 42,688 24,082 18,606 

 



Executive summary 1-11 

  
 

File:  Summary-par1-rev1.DOC - IBE  Revizija:  0  
Objekt: KOSOVO COMBINED HEAT AND POWER Datum: 21.3.2005 

The main financial results for the scenarios considered are as follows: 
 

  
No growth 
Scenario 

Low 
Scenario 

Medium 
Scenario 

High 
Scenario 

Average energy production GWh 185 456 564 758 
Investment costs                    (VAT 
excluded) million EUR  21.2 37.5 37.5 37.5 

Financed by loans million EUR 19.0 29.1 29.1 29.1 
Debt financing % 90% 78% 78% 78% 
COST PRICE         

Average District Heating cost price 
(Without connection to TPP Kosovo 
B) EUR/MWh 50.0 46.0 45.3 44.5 

Average District Heating cost price 
(With connection to TPP Kosovo B) 
EUR/MWh 25.6 19.6 19.2 20.4 

ECONOMICS OF THE PROJECT         
Simple Pay-back (years) 9 10 10 9 
NPV at 12% discount rate (million 
EUR) 6.4 25.9 34.8 47.7 
IRR 16.3% 22.2% 24.3% 27.0% 

 
 
For the medium growth scenario, the district heating price is presented in the following figure. 
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The figure above presents the cost price of the district heat without connection to the TPP 
Kosovo B and for the scenario with connection to the TPP Kosovo B. In case there is no 
connection to the Kosovo B, the cost price in 2005 will be 44.38 EUR/MWh. In the future 
years, the cost price will increase mainly because of the raise of financing costs. Due to a 
long receivables collection period the amount of the short term debt increases, which results 
in higher financing costs.  

 

For the medium growth scenario, the cash flow is presented in the following figure. 
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The period till 2014 can be defined as a construction period. In this period, Termokos will 
raise long term loans to finance the investment and short term loans to cover loss from 
operations. Therefore, the net cash flow in this period ranges around zero. From the year 
2014 onward, the net cash flow begins to rise. The main reason of the net cash flow rise lies 
in the expected growth of the district heat consumption which at present district heating 
prices yields big profits.   
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The sensitivity analysis is presented in the following figure. 

 

SENSITIVITY ANALYSIS

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

-60% -50% -40% -30% -20% -10% 0% 10% 20% 30% 40% 50% 60%
Change of input data

N
P

V
 m

ill
 E

U
R

Investment costs Scope of production DH purchase costs

HFO prices DH sales prices

 
 
When interpreting the sensitivity analysis results one must bear in mind that the economics 
of the project were calculated as a difference between two scenarios, the one without 
connection to the TPP Kosovo B and the other with connection to the TPP Kosovo B. A 
major cost item in case of no connection to the TPP Kosovo B is fuel oil costs. Therefore the 
profitability of the project is very sensitive to fuel oil costs. The second most influential issue 
is change in the production scope, and in the scope of district heat sales, respectively. The 
third issue is the project sensitivity to investment costs. The project is least sensitive to 
change in the district heating purchase price and district heating sales price.  

The existing low collection rates lead the project in a vicious circle. Because of low collection 
rates there are no funds to carry out the project.  The increase of the collection rate is the key 
condition for implementation of the project. 
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Most European district heating projects have two types of institutional models. The first 
model is a single company responsible for heat generation, transmission and distribution.  
The second model includes two or more companies responsible for heat generation, 
transmission and distribution.    
 
The actual situation in Pristina is that there is an existing heating company TERMOKOS, 
which operates the district heating network. Another fact is that the Power Plant Kosovo B is 
also an independent business entity.  Therefore we assume that in case of Pristina the most 
feasible solution is to adopt the model of two independent companies. The business 
relationship between TERMOKOS and the Power Plant Kosovo B would be regulated by a 
Thermal Energy Service Agreement. 
 
 
The study approved that from the economical and the environmental point of view the 
connection of the district heating system in Prishtina to the TPP Kosovo B is an appropriate 
solution. 
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1. INTRODUCTION 
 
The City of Prishtina has grown considerably in the last years and has now a population of 
approximately 400,000 residents. The municipality predicts an increase of up to 800,000 
inhabitants in the year 2020.  
 
The main portion of the existing apartment buildings without domestic water heating is 
connected to the district heating system.  
 
The existing district heating system in Prishtina is supplied by two heavy fuel oil boilers 
installed in the boiler station. For economical and ecological reasons heavy fuel oil boilers 
are not appropriate for base load heat production. The base load heat supply from the TPP 
Kosovo B is a better option. 
 
The existing district heating system in Prishtina is in a bad condition and lacks a 
contemporary control system. The supply temperature is limited and the operation stopped 
during the night due to bad condition of the network. These restrictions cause an insufficient 
heat supply to the apartments at low ambient temperatures. 
 
Heat consumption and heat load have been considered due to the predicted high expansion 
of the city.  Studies concerning the existing heat consumption have not been made.  Instead 
of measured data of the heat consumption in Prishtina relevant data from other cities were 
used. The allowed heat consumption in accordance with former regulation, the one still in 
force and the anticipated one was considered. In accordance with the EU regulation already 
in force and the one anticipated a significant reduction of heat consumption in new buildings 
in comparison with the existing ones is foreseen. One part of the existing buildings is 
foreseen for reconstruction as well. Domestic water heating in the new buildings will be 
connected to the district heating system. 
 
The economic performance of the district heating system depends on the number of factors. 
They range from heat generation and distribution to house substations and customer 
installations and they are interrelated. Low temperature regime gives an opportunity for a 
competitive cogeneration. Possibilities to lower the temperature regime in the district heating 
system Prishtina were considered. 
 
Over-dimensioning of the existing utilities and selection of a more reasonable design ambient 
temperature were taken into account by determining the lower temperature regime. 
 
Energy prices and other economical data were selected for a techno-economic analysis.  
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In accordance with the survey [14] the cost effective potential ratio of 10% has been selected 
as a conservative value for the existing buildings in Prishtina for the next 10 years. 
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2.5 PREDICTED HEAT CONSUMPTION IN PRISHTINA 
 
2.5.1 Predicted specific heat consumptions 
 

1. Apartment building: block of flats (g+3 floors): 
 

Year of construction 
Configuration 

factor (f0) 

Annual heat 
consumption for 

space heating 
(kWh/m2a) 

Annual heat 
consumption for 
domestic water 

heating 
(kWh/m2a) 

� 1984 (1987) 150 -135** 
1984 (1987) � 90 - 81** 

New buildings 2002 - 2006 55 
New buildings 2006 � 

0.30 – 0.35 

50 - 45 * 

45 

* Directive on Energy Performance of Buildings (2002/91/EC) anticipated decreased / cut 
for 15 to 20%. 
** It is predicted that the average heat consumption will be reduced for 10% in the next 
10 years. The heat consumption in the first year is 150 (90) kWh, it decreases to 135 (81) 
in the tenth year and stays unchanged up to the last analysed year. 
 

 

Year of construction 
Configuration 

factor (f0) 

Heat load 
for space heating  

 (W/m2) 

Additional Heat 
load  for domestic 

water heating 
(W/m2) 

� 1984 (1987) 135 
1984 (1987) � 75 

New buildings 2002 - 2006 45 
New buildings 2006 � 

0.30 – 0.35 

40 - 35 * 

23 

 
 

2. Non-residential area:  
 
The floor area of the new public buildings and heat consumption in the industry area are not 
defined. Due to the lack of data the heat consumption of the non-residential area is defined in 
accordance with the heat consumption in the residential area. The selected share of the heat 
consumption in non-residential area is 40% of the total heat consumption. 
  
 
2.5.2 Heat consumption scenarios 
 
The predicted heat consumption is presented in the following tables and diagrams. 
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Heat consumption without network heat losses: 
 

Type

Annual heat 
consumption 

for space 
heating in 2005

Annual heat 
consumption 

for space 
heating in 2020

Annual heat 
consumption 
for hot water Floor area

Predicted 
share for 

DH system

Annual heat 
consumption 

for space 
heating in 

2008

Annual heat 
consumption 
for hot water 

in 2008

Total heat 
consumption 

in 2008

Annual heat 
consumption 

for space 
heating in 

2020

Annual heat 
consumption 
for hot water 

in 2020

Total heat 
consumption 

in 2020
(kWh/m2a) (kWh/m2a) (kWh/m2a) (m2) (%) (MWh/a) (MWh/a) (MWh/a) (MWh/a) (MWh/a) (MWh/a)

Existing buildings Apartments, Flats 150 135 634086 100% 95113 85602
Stores, Offices 150 135 43056 100% 6458 5813
Schoolhouses 170 153 128561 100% 21855 19670
Public buildings 200 180 182610 100% 36522 32870
New connections 100% 9000 8100
Total 988313 168949 0 168949 152054 0 152054

Projection I residential 50 45 3750000 70% 131250 118125 249375
non-residential 87500 78750 166250

Existing buildings+Projection I 370804 196875 567679

Projection II residential 50 45 5250000 70% 183750 165375 349125
non-residential 122500 110250 232750

Existing buildings+Projection II 458304 275625 733929

Projection III residential 50 45 8000000 70% 280000 252000 532000
non-residential 186667 168000 354667

Existing buildings+Projection III 618720 420000 1038720
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Heat consumption and heat load with network heat losses: 
 

2008 2020 2033 2008 2020 2033
(MWh/a) (MWh/a) (MWh/a) (MW) (MW) (MW)

Existing buildings 185.844 83

Existing buildings+Projection I 624.447 624.447 235 235
Existing buildings+Projection II 807.322 807.322 299 299
Existing buildings+Projection III 1.142.593 1.142.593 416 416

Heat consumption Heat load

 
 
 
 
Heat consumption and heat load growth: 
 

Heat 
consumption  

growth
(up to 2020)

Heat 
consumption 

growth
(2020 - 2033)

Heat load  
growth

(up to 2020)

Heat load 
growth

(2020 - 2033)

(%) (%) (%) (%)

Existing buildings+Projection I 11% 0% 9% 0%
Existing buildings+Projection II 13% 0% 11% 0%
Existing buildings+Projection III 16% 0% 14% 0%  
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