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Better air quality due to air 
pollution reduction
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Cheaper heating 
bills for citizens
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Better health of citizens due to air 
pollution reduction

The city is fostering the 
development of new 
technologies and innovation in 
new energy sources



Country:                Bosnia and Herzegovina

Area:                       230.8 km2

Population:         41,352

Climate zone:     Continental

Central part of B&H

Natural environment determined by 
river valleys of Bosna and Fojnica
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The Municipality of Visoko
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Problems in heating sector

Fossil fuels

Air pollution

Respiratory
deseases

Dense fog

• 8 months heating season

• Brown coal mostly used for heating!
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Project area

• North-western part of town

• Total conditioned area of around 92,000 m2

absurdity
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Project area

• North-western part of town

• Total conditioned area of around 92,000 m2
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Analysis of consumption
Multitude of energy audits performed

file:///D:/Arnesa/2015/HABITAT/BUILDINGSTOCK/1 i 2 dan.pdf
file:///D:/Arnesa/2015/HABITAT/BUILDINGSTOCK/1 i 2 dan.pdf
file:///D:/Arnesa/2015/HABITAT/BUILDINGSTOCK/BUILDINGSTOCK - 5 opcina.xls
file:///D:/Arnesa/2015/HABITAT/BUILDINGSTOCK/BUILDINGSTOCK - 5 opcina.xls
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Analysis of consumption

model.pdf
model.pdf
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Analysis of consumption
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Specifics for Visoko

 Location of Visoko in the river valley,
 Large number of foggy days in winter time,
 No groundwater sites in the project area,
 Insufficient quantities of industrial waste heat,
 Insufficient quantities of usable waste available for biogas production,
 Seasonal pit thermal energy storage - lowest investment price compared to other technologies,
 Use of PV panels installed on available roofs of public buildings attractive for electricity generation.

Variety of energy sources analysed



Heat
demand

~ 20 GWh

Solar
collectors

Heat
pumps

Thermal
storage

Gas
boilers

(back-up)

• Several different production units
• Cheap energy, even with higher initial investment
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Production units



• System optimization performed in EnergyPro modelling software
• Optimization based on prices of energy from different sources and rate of investment return
• Maintenance costs for production units taken into account
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System optimization



Investment parameter Investment costs (€)

Planning, feasibility study and design docs 50.000

Land for the DH plant 60.000

Civil works 50.000

Photovoltaics 800 kW 640.000

Heat pumps (water-air) 6.3 MW 756.000

Solar collectors 5,000 m2 1.150.000

NG peak load boilers 3.1 MW existing NG boilers

Thermal pit storage tank 13,500 m3 625.000

Connection fee to the medium voltage grid 170.000

District heating network 5,500 m 1.100.000

Heating stations 309.400

TOTAL 4.909.400
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Capacities of all production units 

Heat pumps       6.3 MW Solar collectors 5,000 m2

Gas boilers 3.1 MW Heat storage 13,500 m3

PVs 800 kW DH grid length         5,000 m

Capacities and investment costs

• Total installed power 9.4 MWth



• All public buildings connected to DH grid

• 80% connection rate for households in DH grid
supplied area

• In total 18.13 GWh/year of thermal energy needed 
to be delivered through DH grid

• The amount of heat sold to consumers estimated 
to 17 GWh/year
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• Existing specific cost for heating in Visoko cca 35 €/MWh

• Revenues within Visoko DH project generated by sales of
thermal energy (88.48%) and electricity (11.52%):

o Heat sale price: 45 €/MWh
o (zero profit and zero connection fee)
o Electricity sale price: 80 €/MWh 

• IRR on invested equity 10-11%

• Payback time: 12 years
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Business assessment and sensitivity analysis

Operating costs 98%,          
IRR 8.64, Payback 14.4 years

Heat price €45/MWh,                   
IRR 10.52, Payback 12.2 years



• Owner of the entire DH system: Municipality of Visoko
• Operator: Visoko Ekoenergija d.o.o, municipal public utility company

• Location of all production units: mostly owned by the Municipality, the rest to be purchased from private owners
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Ownership model and financing sources

Financing source Share of investment costs
Loan (i=2,5%; repayment period: 15 years; grace period: 3 years) 75%
Grants / donations 25%
TOTAL 100%



• Reduction of CO2 emissions by 5,046 tons per year
• Lower energy costs, high level of energy supply comfort
• Improved air quality will result in lower expenses in health services
• Direct and indirect employments due to the effects on local economies
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Latest achievements

• National conference (19/06/2018)

• Info / Investors event (17/10/2018)

• Signed Letter of Commitment (October 2018)

• Signed Memorandum of Understanding (November 2018)
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Communication and dissemination
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Next steps toward implementation

• Considering financing options, efficiency and affordability of funds (early 2019)

• Preparation of preliminary technical documentation (2019)

• Necessary permits (2019/2020)

• Loan negotiation / agreement and consents (2020)

5 years time – realistic period for project implementation



... because we all need cleaner environment!

Thanks for your attention!
This project has received funding from 

the European Union’s Horizon 2020 

research and innovation programme 
under grant agreement No 691679.


