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ENERKON was founded in 1992 by a group of 
experienced mechanical engineers with the mission 
of providing services in the field of project design, 
consulting and construction of thermal power 
and process plants. We have built a reputation by 
designing cogeneration plants, biogas and biomass 
power plants, and small hydropower plants. 
Moreover, in the recent years we have been profiling 
ourselves as a company specializing in the design 
of waste treatment plants.

In addition to the above-mentioned plants, we 
have developed the main and detailed design 
for the first Croatian geothermal power plant, 
concurrently the largest power plant of its kind in 
the European Union.

Expertise, consistency, and long-term experience 
have positioned ENERKON among the leading 
companies for design and consulting in the 
energy sector.

Enerkon provides professional support during the 
execution of any phase of the project in the construction 
of thermal power and process plants:

Preliminary and pre-investment analysis
Technical economic studies
Selection and optimization of technical plant parameters
Preliminary, Main and Detailed design projects
Plant and equipment design
Design coordination and construction supervision
Implementation of public tenders for the procurement 
of energy and processing equipment
Engineering for equipment purchase
Supervision and QA activities
Performance tests
Technical expertise

ENERKON = ENER (energetics) + KON (consulting)  
 



Design and engineering of cogeneration and process plants
Industrial and public power plants up to 15 MWel on a turnkey basis, for 
single or combined production of electricity and heat
Fossil fuel and renewable energy thermal power plant projects 
Combi and cogeneration thermal power plants
Energy saving projects
Audits and nostrifications of projects 
Design and engineering of diesel power plants
Design and engineering of pumping stations 
Design of heating, cooling and air conditioning plants for hospitals, hotels 
and industry
Design of energy and process equipment: pressure vessels, heat 
exchangers and pipelines 
Design and engineering for water treatment for industrial needs
Design and engineering of hazardous and non-hazardous waste treatment 
plants
Design and engineering of photovoltaic power plants 

SCOPE OF ACTIVITY  



Our team provides professional support in the construction 
of thermal power and process plants during all project 
phases: consulting, design, supervision and execution. 
 
With a developed network of external associates from Croatia and 
abroad, we accomplish comprehensive and high-quality implementa-
tion of small and large, more complex projects.

DESIGNING  

Designing biomass, biogas, 
geothermal energy and 
water energy cogenerations, 
plants for disposal, 
treatment or energy 
recovery of communal or 
industrial waste, and other 
process plants. 

CONSULTING  

With our expertise and 
experience, we consult 
though planning, 
implementation and 
optimization of geothermal, 
biogas and biomass power 
plants and cogeneration, as 
well as plants for disposal, 
treatment or energy recovery 
of municipal or industrial 
waste.

 

Preparation of feasibility 
studies and analysis, 
pre-investment and 
investment studies, due 
diligence reports and 
in-depth analysis for new 
or existing projects. 

SUPERVISION 

Design supervision and 
supervision during the 
construction of power 
plants, process and 
industrial plants, and
waste management plants.

SERVICES  

STUDIES AND ANALYSIS



HIGHLIGHTED REFERENCES  

Waste to energy CHP in Celje – 18 MW
Location: Celje, Slovenia | Commissioning year 2009

Biomass CHP Hrast - 18 MW
Location: Strizivojna, Croatia | Commissioning year 2011

Waste to energy CHP Tyrone
Location: Artigarvan, Northern Ireland (UK) | Commissioning year 2013

Geothermal power plant Velika 1
Location: Ciglena, Croatia | Commissioning year 2019 

Biogas plant in Cerna
Location: Cerna, Croatia | Commissioning year 2021
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Waste to energy CHP in Celje – 18 MW
Location: Celje, Slovenia | Commissioning year 2009

PROBLEM  

FUEL  OUTPUT  

SOLUTION  

The WtE plant is an example of the integrated approach to waste 
management in Slovenia. A dedicated MBT facility adjacent to the WtE 
plant was constructed and installed to process waste from up to 240,000 
people in several municipalities and effectively convert the waste from 
the landfill to renewable energy for the community.

KIV successfully designed and installed a WtE CHP facility for the Celje 
City Energy Centre representing the leading-edge performance in this 
industry. The facility was designed to convert RDF and sewage sludge 
into renewable heat for the district heating and power for the local 
community. The fully WID-compliant plant can process up to 35,000 tpa 
of mixed waste (80% of RDF and 20% of sewage Sludge).

• RDF 30,000 t/a
• Sewage sludge 5,000 t/a

• 15 MWth steam output
• 2.1 MWe
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Fuel storage & feeding
RDF is tipped into the reception bunker. An automatic single crane is 
used to extract the RDF from the bunker. Sewage sludge is delivered to 
a storage tank. From there, it is pumped and blended with the RDF prior 
to feeding into the grate using 4 parallel screw feeders.

Furnace
Moving grate design base is 570 kW of thermal input per m2 of grate 
area; three-point combustion air introduction for gasification and com-
plete combustion, flue gas recirculation for fuel drying and primary NOx 
control. A standby gas burner is used for temperature boost, if neces-
sary, as the flue gas temperature above 850°C has to be maintained for 
more than two seconds as required by WID.

Boiler
A water tube boiler with vertical tubes consists of a radiation chamber – 
the membrane walls partially lined with refractory to decrease the heat 
load on the walls, the second and third evaporator pass. The third pass 
with two super-heaters and evaporators. An economizer is installed as 
the fifth pass in order to preheat water and increase efficiency. The pres-
sure of live steam is 35 bar and the temperature is 350°C.

Emissions

Fuel gas cleaning
From the economizer, flue gas is directed to the cyclone to take off a 
large part of dust load. Sodium bicarbonate and activated carbon are 
then blown in for dry cleaning. Fine dust, sodium bicarbonate and activat-
ed carbon are cleaned in a bag filter. Ammonia water is injected as the 
secondary measure to lower NOx.

Turbine
The turbine installed is a backpressure steam turbine produced by 
Siemens. The turbo generator produces 2.1 MW of electricity when 
running at full load.

Heat production
Plant generates 15 MW of heat for the district heating system.

Legislation
* WID Compliant
* PED compliant (CE mark)
* IPPC
* BREF
* BAT

  Measured  
CO mg/m3 7.15 30 
TOC mg/m3 0.56 10 
NOx mg/m3 135.79 180 
Dust  mg/m3 1 5 
SO2 mg/m3 0.62 40 
HCl mg/m3 2.34 8 
HF mg/m3 0.18 1 

TECHNOLOGY  

Emissions Unit Allowed



Produced electrical energy from 2010 to 2012

Water  Burnable    
(%) (MJ/kg) % 

7.56 5.76 86.68 16.65 15 
6.85 11.88 81.27 17.49 13.5 

23.99 12.43 63.58 10.1 38 
0.51 13.24 86.25 40.14 13.5 
0.4 5.28 94.32 40.12 11 

0.42 0.15 99.43 21.51 5 
12.52 2.31 85.17 16.32 3 
1.07 9.98 88.95 27.95 1 

 

FRACTION 

Textile 
Cardboard 
Paper 
Plastic foil  
Hard foil  
Plastic  
Wood 
Styrofoam 

 Fuel composition 

Year  Energy  Total  

2010  MWh (th) 
MWh (el) 

18.305  
4.732 

2011  MWh (th) 
MWh (el)  

22.318  
5.421 

2012  MWh (th) 
MWh (el) 

14.519  
3.668 

Properties
Ash Heat value Average content



Biomass CHP Hrast - 18 MW
Location: Strizivojna, Croatia | Commissioning year 2011 

FUEL  

The Hrast Company is one of the largest producers of solid oak wood 
block floor in Europe. The production generates large quantities of wood 
scrap, which were not used in the past and even caused problems due to 
landfilling. At the same time, the company used fossil fuel for electricity 
and heat generation. With regard to the price, this was extremely 
unfavorable and even ecologically objectionable.

The CHP system designed and implemented in compliance with the 
latest EU emission standards has proven to be the ideal solution. The 
system utilizes all wood scrap from the production and simultaneously 
generates all the electricity and heat that the company needs for normal 
operation. At the same time, a considerable share of electricity is 
exported to the grid.

• Wood chips 42,000 t/a • 3 MW steam output (up to 6 MW)
• 3.3 MWe
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PROBLEM  SOLUTION  



Fuel storage & feeding
Wood chips are tipped into the reception area. An automated walking 
floor is used to move wood chips to the conveyer. Conveyer takes wood 
chips to feeding unit and it is fed into the grate by means of 2 parallel 
screw feeders.

Furnace
Moving grate design base is 500 kW thermal input per m2 of grate area. 
Three-point combustion air introduction for gasification and complete 
combustion. Flue gas recirculation for fuel drying and primary NOx 
control. 

Boiler
Water tube boiler with vertical tubes. Consists of radiation chamber - 
membrane walls partially lined with refractory to lower heat load on the 
walls, first pass with two superheaters, second pass with one 
superheater and evaporator. Additionally, economizer is installed to 
preheat water and increase efficiency. Pressure of live steam is 40 bar 
and temperature is 400°C.

Emission

Flue gas cleaning
After economizer, flue gas flows to cyclone to take off large part of dust 
load. Electrostatic filter is then used to remove fine dust.

Turbine
Turbine installed is a two stage steam turbine produced by Siemens. 
Turbo generator produces 3.3 MW of electricity at full load.

Heat production
Plant produces up to 6 MW of heat as hot water for sawmill process and 
wood drying.

Legislation
* PED compliant (CE mark)
* IPPC
* BREF
* BAT

    
CO mg/m3 20  50 
TOC mg/m3 1,50  20 
NOx mg/m3 180  250 
Dust  mg/m3 20 50 

Wood

FRACTION 
 

Water   
    (%)  (MJ/kg) 

 45% 3 - 4 10,50 – 11,00 

Svojstva

TECHNOLOGY  

Emission Unit Measured Allowed

Ash Heat value



Waste to energy CHP Tyrone
Location: Artigarvan, Northern Ireland (UK) | Commissioning year 2013 

FUEL  OUTPUT  • Waste wood 30,000 t/a • 2,1 MWe
• 8 t/h steam extraction at 2,5 ba

In the UK as well as in Northern Ireland, huge quantities of demolition 
wood are generated, which is a major environmental problem.

The majority of this waste ends up in landfill sites – additionally 
burdening the environment since this waste normally contains 
substances that prevent this fuel from being used in normal biomass 
combustion plants.

The Tyrone Energy Biomass Power Station is an investment in renewable 
energy located at a site in the village of Artigarvan near Strabane, County 
Tyrone. The station is Northern Ireland’s first large scale” wood to 
energy” plant. It began full commercial operation in 2012 and uses 
25,000 tons of wood a year as its biomass fuel. Taking wood from a 
variety of sustainable sources in the UK, the plant is capable of 
generating around 2.1 MW of electricity – enough to power the village. 
One hundred per cent of the total energy required to run the station will 
derive from recycled timber - much of which would normally be sent to 
landfill. It will help in the battle against climate change by saving 7,000 
tons of carbon dioxide emissions a year compared to a fossil fuel power 
station with a similar capacity. The Tyrone Energy Biomass Power 
Station has been designed to meet all current and foreseeable European 
emissions targets by applying Best Available Technology (BAT).
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Fuel storage & feeding
Waste wood is tipped into the reception area. An automated walking 
floor is used to move waste wood to the conveyer. The conveyer takes 
waste wood to the feeding unit, and it is fed into the grate by using 2 
parallel screw feeders.

Furnace
Moving grate design base is 450 kW of thermal input per m2 of grate 
area. Three-point combustion air introduction for gasification and 
complete combustion. Flue gas recirculation for fuel drying and primary 
NOx control. A standby gas burner for temperature boost, if necessary, 
as flue gas temperature above 850°C has to be maintained for more than 
two seconds as required by WID.

Boiler
A water tube boiler with vertical tubes consists of a radiation chamber – 
the membrane walls partially lined with refractory to decrease the heat 
load on the walls, the first pass with two super-heaters and the second 
pass with one super-heater and an evaporator. Additionally, an economiz-
er was installed to preheat water and increase efficiency. The pressure of 
live steam is 42 bar, and the temperature is 410°C. The super-heater and 
the evaporator pipes are cleaned with soot blowers with live steam at 40 
bar.

Emission

Fuel gas cleaning
From the economizer, flue gas is directed to the cyclone to take off a 
large part of dust load. Sodium bicarbonate and activated carbon are 
then blown in for dry cleaning. Fine dust, sodium bicarbonate and 
activated carbon are cleaned in a bag filter. Urea solution is injected as a 
secondary measure for decreasing NOx.

Turbine
The turbine installed is a two-stage steam turbine produced by Siemens. 
The turbo generator produces 2.65 MW of electricity when at full load.

Heat production
The plant has a possibility of extracting 8 t/h of steam at 2.5 bar as 
process steam.

Legislation
* WID Compliant
* PED compliant (CE mark)
* IPPC
* BREF
* BAT

    
CO mg/m3 3,25 30 
TOC mg/m3 0,05 10 
NOx mg/m3 121,38  180 
Dust  mg/m3 3,25 5 
SO2 mg/m3 1,84 40 
HCl mg/m3 3,39 8 
HF mg/m3 0,00 1 

TECHNOLOGY  

Emission Unit Measured Allowed



Geothermal power plant Velika 1
Location: Ciglena, Croatia | Commissioning year 2019

POTENTIAL  

FUEL  ENERGY  

SOLUTION  

The Croatian part of the Pannonian basin has a great potential for the use 
of geothermal energy. Geothermal energy is a renewable energy source 
and it is characterized by its constant availability. Geothermal power 
plants and projects are very good examples in terms of encouraging the 
development of new, clean energy sources and the application of new 
knowledge for the purpose of appropriate management of natural 
resources. 

The first Croatian geothermal power plant, and at the same time the 
largest geothermal power plant with binary ORC technology in 
continental Europe was built – “Velika 1”. The power plant is located in 
Ciglena, near Bjelovar. Thanks to a source of geothermal water with a 
temperature of about 166 ° C, a power plant with a total installed capacity 
of 19 MWel was built, with the net power of 10 MWel according to the 
contract with HROTE as an eligible producer generating electricity.

• Geothermal water temperature around 166°C • Installed electrical power: 19 MWel
• Electrical power: 10 MWel
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The operation of a geothermal power plant (GTE) is based on the 
exploitation of springs of geothermal water with a capacity of about 800 
t/h and a temperature of about 166 °C (26 bar), in a special plant operat-
ing on the principle of conventional Rankine thermodynamic circular 
process (ORC). Geothermal power plant "Velika 1" will operate continu-
ously (24 hours a day) except in the time provided for the annual over-
haul. The planned operation of this plant is about 335 days a year (all 
days of the week), ie about 8040 hours a year.
There are two circuits of working media in this process. The first medium 
is geothermal water that is pumped from production wells, conducted 
through heat exchangers and cooled, then returned back to earth via 
injection wells. The second circuit is an organic medium that uses the 
heat of geothermal water in heat exchangers for preheating and evapora-
tion, then, in the form of steam, it arrives to the turbine where the expan-
sion takes place, condenses in the condenser and returns to the 
preheater in a liquefied state.

Geothermal water
The two production wells have an individual source capacity of about 
380 t/h of geothermal water with a temperature of about 166°C. The two 
injection wells have the same capacity for the injected water at about 
75°C. Geothermal water is separated into gaseous and liquid phases in 
separators to ensure better heat transfer. The condensate of the 
gaseous phase of geothermal water is mixed with the cooled liquid 
phase of geothermal water after leaving the ORC MODULE and then 
returned to the underground through injection wells.

Working medium
The working medium used in the ORC plant is isobutane (C4H12). The 
medium circulates in a completely closed (sealed) system, and the 
amount of medium in circulation is about 88,000 kg. The rest, about 
12,000 kg of isobutane is in 2 tanks with a total volume of 2 x 117 m3. 
Possible losses of isobutane in a closed system (via pressure gauge) 
amount up to 2% per year.

Turbine
Two turbines with a generator, an ORC turbine and an NCG turbine, were 
installed. The ORC turbine with a generator has an electrical output of 17.425 
MW and the NCG turbine has an electrical output of 1.85 MW. Turbines that 
are driven by an organic medium/non-condensable gas are connected, each 
with its own generator in which voltage is induced and electricity is produced.

Fizikalno-kemijska svojstva izobutana

-  
  

  
  

  
  

 

Physico - chemical properties of isobutane 
Physical shape
Odor
Flashpoint temperature
Auto-ignition temperature
Boiling point

Colorless liquid
Odorless
- 83°C

460°C
-12°C

TECHNOLOGY  



Biogas plant Cerna 
Location: Cerna, Croatia | Commissioning year 2021. 

FUEL  ENERGY  

Production of biogas or electricity and heat from various forms of 
biomass in biogas plants is an example of a complete and sustainable, 
environmentally friendly way of energy management. An agro-technolo- 
gical center with a high need for thermal energy is being built near the 
plant, which will enable mutual benefits from this cooperation. 

Various forms of biomass are used as an energy source, from which the 
process of anaerobic fermentation produces biogas that is used as fuel 
in a biogas engine to produce electricity and heat. The produced thermal 
energy is partly used in the technological process of biogas production, 
however, most of it represents the potential for use in district heating 
systems, greenhouses, pasteurization, drying and biomass preparation, 
etc. The product of anaerobic fermentation is, in addition to biogas, a 
digestate that, when applied, increases the soil quality of arable land. 

• Corn silage and waste from the agricultural industry • Installed electrical power: 1200 kWel
• Heat output: 1203 kWt
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Mixing pit
The mixing pit is in the shape of a cylinder with dimensions of ø11 m in 
internal diameter and a clear depth of 4.0 m. By preparing the substrate 
(mixing it) in the mixing pit, the biogas production process begins. The 
liquid substrate is prepared and mixed here, but no biogas is produced, 
due to the low temperature and air content. Mixing is carried out with two 
submersible mixers, one obliquely installed and the other submersible 
straight installed.  

Pumping station
The main pumps of the plant are located in the pumping station, which 
also serves as protection for all electronic devices and equipment 
located in it. The piping system and piping fittings connect the pumps to 
all important plant facilities. This enables the use of substrates from any 
stage of the process in order for the process to take place and be 
maintained in an optimal condition for biogas production. Pumping is 
performed completely automatically by a suitable control system and 
groups of pneumatically operated valves. 

Fermenter
The fermenter is the central element of a biogas plant. It is a waterproof 
and airtight, isolated, and heated tank in which anaerobic fermentation 
(biogas production) takes place. Most of the substrate decomposition 
process takes place in the fermenter and lasts for about 28 days. The 
fermenter is built of reinforced concrete, insulated from the outside and 
lined with trapezoidal sheet metal (insulation thickness 10 cm). The 
internal diameter of the fermenter is ø26 m, and the height is 8 m. The 
fermenter is equipped for mixing the content and heating installations 
where thermal energy from the cogeneration plant is used.

Container with a biogas engine
In the cogeneration module with a power of 1200 kWel, the produced 
biogas is burned in a gas engine connected to electricity generators. This 
way electricity is produced. Waste heat generated by gas engine cooling 
and flue gas heat generated by biogas combustion is used to "produce" 
thermal energy in the process and to heat the administration building. 
Currently, the excess heat produced is discharged into the environment 
through air coolers, however, there is the potential to use that heat in the 
agrotechnological center that is going to be built nearby.  

TECHNOLOGY  



CLIENTS / PARTNERS  



INTEGRIRANI SUSTAVI UPRAVLJANJA  INTEGRATED MANAGEMENT SYSTEM 

Enerkon d.o.o. works according to 
the principles of green office, 
and according to the requirements of 
ISO 9001: 2015 and ISO 14001: 2015

Enerkon d.o.o.
Trnjanska 37, Zagreb – HR
www.enerkon.hr


