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Disclaimer notice (IEA DHC): 

This project has been independently carried out within the framework of the International 

Energy Agency Technology Collaboration Programme on District Heating and Cooling (IEA 

DHC). 

Any views expressed in this publication are not necessarily those of IEA DHC. IEA DHC can 

take no responsibility for the use of the information within this publication, nor for any errors or 

omissions it may contain. 

Information contained herein has been compiled or arrived from sources believed to be 

reliable. Nevertheless, the authors or their organizations do not accept liability for any loss or 

damage arising from the use thereof. Using the given information is strictly your responsibility. 

Disclaimer Notice (Authors): 

This publication has been compiled with reasonable skill and care. However, neither the 

authors nor the DHC Contracting Parties (of the International Energy Agency Technology 

Collaboration Programme on District Heating and Cooling) make any representation as to the 

adequacy or accuracy of the information contained herein, or as to its suitability for any 

particular application, and accept no responsibility or liability arising out of the use of this 

publication. The information contained herein does not supersede the requirements given in 

any national codes, regulations or standards, and should not be regarded as a substitute. 

Copyright: 

All property rights, including copyright, are vested in IEA DHC. In particular, all parts of this 

publication may be reproduced, or transmitted in any form or by any means, electronic, 

mechanical, photocopying, recording or otherwise only by crediting IEA DHC as the original 

source. Republishing of this report in another format or storing the report in a public retrieval 

system is prohibited unless explicitly permitted by the IEA DHC Operating Agent in writing. 
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1 BIOMASS HEAT ONLY PLANTS 

This fact sheet summarises the key technical information about the construction and principles 

of operation of large biomass HOP (heat only plants) that find an application in the district heat 

supply. The findings are based on the experience from the Danish projects representing the 

North Europe market. 

1.1 TECHNOLOGY DESCRIPTION 

1.1.1 BIOMASS HOP 

Energy conversion in biomass HOP (heat only plants) is combustion of biomass e.g., 

woodchips from forestry and/or wood from industry, including in few cases wood pellet or 

bricks. The fuel is injected into the furnace, as seen in Figure 1. The typical furnace 

technologies can be divided into: 

• grate firing, 

• different types of fluidised beds (FB),  

• and suspension firing.  

Grate combustion is a well-known and robust technology suitable for many types of biomass. 

There are size limits for grate fired plants, which is up to 200 MW output. Above 200 MW 

suspension firing, and FB boilers are more suitable, but these are mainly relevant for CHP 

plants.  

 

Figure 1: feed-in system, furnace, and boiler (Danish Energy Agency 2020). 
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The boiler is where the energy content of the flue gas is transferred to the heat carrier, which 

generally is hot water. The water is heated to the desired supply temperature of the district 

heating (DH), which is around 90 °C in Denmark and Austria for the distribution network and 

higher for the transmission network. 

A flue gas condensation system can be installed to increase the heat recovery through 

condensation of the water vapours of the flue gas. This can increase the efficiency by 20% 

points at most. The flue gas condensation is relevant when using biomass types with high 

moisture content e.g., wood chips.  

1.1.2 EFFICIENCY  

The efficiency depends on the heating value (HV) of the biomass. Taken in consideration the 

lower heating value (LHV) for a plant configuration including flue gas condensation and access 

to different district heating temperatures total efficiencies can be up to 110% which is 

demonstrated in Table 1. 

Table 1 Efficiency of biomass plants depending on the DH return temperature and moisture 

content of the biomass input (Danish Energy Agency 2020). 

Input LLV 

[MJ/kg] 

HHV 

[MJ/kg] 

DH Treturn 

50 °C 

DH Treturn 

40 °C 

DH Treturn 

30 °C 

Wood chips (40 % moisture) 10.3 12.0 102.5 % 107.7 % 110.o % 

Wood pellets (5% moisture) 17.7 19.0 94.3 % 99.0 % 101.9 % 

Straw (11 % moisture) 15.0 16.4 95.8 % 100.6 % 103.6 % 

 

1.2 TRL 

Biomass HOP are generally well-known technologies that have been widely used for heat 

production. In Denmark, both biomass HOPs and CHP plants are present. Biomass HOPs are 

in general equipped in small plants, where CHP are most common for capacities for 10-20 MW 

and above, with a few exceptions.  

1.3 CAPEX AND OPEX NOW AND EXPECTED DEVELOPMENT 

The investment costs (CAPEX) and maintenance costs (OPEX) for the biomass HOP mainly 

depends on the capacity and biomass input adopted in the plant.   

The investment costs for biomass HOP on a green-field construction consist of the cost for the 

following components and interventions:  

• Biomass boiler; 
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• Connection to a power grid (including transformers etc.); 

• Connection to existing DH network; 

• Construction of the biomass boiler and storage; 

• Flue gas treatment section; 

• Engineering, procurement, and construction (the common practice is Denmark is a turn-

key plant). 

The following cost examples are based on plants with at least 8,000 annual operating hours 

and an operational lifetime of more than 25 years.  

NORTHERN EUROPE 

Table 2 Investment costs and operation costs per unit capacity of the technology in Northern 

Europe. 

Biomass HOP size and type  CAPEX (M€/MW) OPEX (€/MWh) 

 6 MW (wood chips, wood pellets, straw) (0.69; 0.71; 0.88) (1.19; 0.54; 0.67) 

 45 MW  0.49 1.2 

 90 MW wood chips 0.44 1.2 

SOUTHERN EUROPE 

Table 3 Investment costs and operation costs per unit capacity of the technology in Southern 

Europe. 

Biomass HOP size and type  CAPEX (M€/MW) OPEX (€/MWh) 

Boiler 0.5 – 1.5 MW (sample of Italian and Swiss 

plants, network included) 

1.2 – 1.7 5-10 

1 MW (wood chips, Austria) QM Holzheizwerke 

2020  

0.5 – 1.0  

 

60-70 

5 MW (wood chips, Austria) AEE INTEC 2018 0.3 – 0.4  60-70 

Note: due to the existing supporting mechanisms, “medium-large” size plants operate as CHP, 

so it is very difficult to have such data in Southern Europe. 

NORTH AMERICA 

Table 4 Investment costs and operation costs per unit capacity of the technology in North 

America. 

Biomass HOP type and size CAPEX (MM/MW) OPEX (€/MWh) 
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Typical range of HOP installations in Canada 

(<10MW) 

$1,100 to $1,400 

$CAD/kWth 

0.81 to 1.04 

M€/MW 

n/a 

 

1.4 REGULATION CAPACITY AND VELOCITY 

Regulation with regards to electricity is not relevant for biomass HOP.  

1.5 INPUT FUELS AND CAPACITIES 

1.5.1 INPUT  

Wood chips, wood pellets and straw are considered for biomass plants. Other types of biomass 

could also be relevant as energy source, e.g. garden waste, saw dust and nut shells (and other 

agricultural residues). The other types of biomass set different technical requirements for the 

plant, and they are not addressed in this factsheet. 

1.5.2 OUTPUT  

The output from the biomass HOP is hot water or superheated steam. In Denmark, the water 

is mainly heated to the necessary supply temperature of the district heating (DH), which is 

around 90 °C in Denmark for the distribution network and higher for the transmission network.  

1.5.3 TYPICAL CAPACITIES  

The typical capacities for biomass HOPs are in the range of 0.5-50 MWth input.  

1.6 SUSTAINABILITY 

Biomass for energy purposes can take many forms such as wood, biodegradable waste, straw 

etc. Depriving from different sectors e.g., forestry, industry, general waste, and farming. This 

report focuses on sustainability of biomass from forestry as the large share of the biomass for 

energy purposes in Denmark is therefrom. Imported biomass has to a high degree substituted 

coal in the production of heat and electricity in Denmark which means that a high share of 

biomass is adopted in the Danish energy system. The goal is to reduce the use of imported 

biomass for energy purposes. 

There the Danish government has set sustainability criteria for the use of biomass. These 

sustainability criteria implement the REDII (Renewable Energy Directive) 2018/2001/EU within 

the Danish legislation. The sustainability criteria are mandatory for all plants delivering 

electricity, heating and/or cooling for DH purposes with a capacity of 5 MW or more.  
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When biomass is used for energy purposes, e.g. in DH, it must meet a set of sustainability 

criteria, such as.  

• re-establishment of biodiversity and LULUCF (Land-Use, Land-Use Change and 

Forestry). 

• conservation of the carbon sink on a long and medium term. 

• protection of valuable areas and species. 

The biomass criteria can also be met if the biomass is certified after an optional certification 

scheme approved by the European Commission. 

1.7 SUPPLIERS 

The largest biomass HOP manufacturers and suppliers popular in different parts of the world 

are described below. 

NORTHERN EUROPE 

The direct biomass HOP producers common in the Danish market are 

• AET 

• Linka Energy  

There are also ‘turnkey’ type suppliers using the biomass HOP technologies from the earlier 

listed producers and these include: 

• AEA 

• Tjæreborg 

• Verdo  

SOUTHERN EUROPE 

Referring in particular to the Italian market, it is possible to list the following main producers 

and installers: 

• Uniconfort Srl (https://www.uniconfort.com/) 

• http://www.kohlbach.at/it/ Andritz AG 

• Agro Forst & Energietechnik  

• Binder Energietechnik 

• MAWERA HolzfeuerungsanlagenFröling 

• Fröling Heizkessel- und Behälterbau 

• Schmid energy solutions 

• Urbas Energietechnik 

http://www.kohlbach.at/it/
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• Polytechnik 

• Uniconfort Srl (https://www.uniconfort.com) 

• Kohlbach (http://www.kohlbach.at) 

NORTH AMERICA 

List of some of the major biomass combustion and gasification technology suppliers available 

in Canada is shown in Table 5. 

Table 5 Types and size coverage of biomass HOP suppliers in North America. 

Technology 

Supplier 

Technology type 1-

10 

MW 

>10 

MW 

Andritz BFB / CFB combustion and gasification   x 

B&W BFB / CFB combustion and gasification   x 

Binder Grate combustion x   

Combustion Expert Grate combustion x x 

Enerkem CFB gasification x   

KMW Grate combustion x x 

Lin-ka Grate combustion for straw x   

Nexterra Systems Fixed bed Gasification x   

Outotec BFB gasification x x 

Uniconfort Grate combustion x x 

Valmet Grate and BFB / CFB combustion and 

gasification 

  x 

Veissmann Grate combustion x   

Vyncke Grate combustion x x 

Wellons Grate combustion   x 

Xylowatt Modular gasification x  

 

1.8 DEMO EXAMPLES 

This section present examples for the installed and running systems with the biomass HOP in 

varying environmental conditions collected from experience in different parts of the world.  

https://www.uniconfort.com/
http://www.kohlbach.at/
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NORTHERN EUROPE 

1.8.1 ØSTER HORNUM  

 

Figure 1:  The boiler and grate firing  

The DH company Øster Hornum was established in 1991 as straw-fired DH plant with an oil-

fired plant for reserve and back-up capacity. In 2004, after 23 years of operation, the company 

decided to invest in a new straw-fired unit to replace the old one. This was due to the age of 

the old plant as well as an increased heating demand in the district heating area.  

The new plant consists of a 3 MW straw-fired plant including furnace, chimney, straw feed-in 

system, flue gas filters, and system to control ash residuals. The plant will cover 99-100 % of 

the total heat demand, which corresponds to approx. to 10,000 MWh/year. 

The key technical parameters of the biomass system are included in Table 6. 

Table 6 Technical specification of the biomass plant in Øster Hornum 

Parameter Value 

Heating capacity 3 MW 

Pressure 6 bar 

Max temp output 120 °C 

Min temp input 85 °C 

Efficiency  89 % 

 

The overall investment cost was approx. 0,8 M€/MW including building and all other technical 

appliances.  

The green transition of the plant contributed to a reduction of annual CO2 emissions by approx. 

83 %, from 508 tonnes to 84 tonnes per year.  
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Figure 2 The investment cost of the elements for the biomass HOP in Øster Hornum 

 

SOUTHERN EUROPE 

1.8.2 DH RASUN ANTERSELVA (RASUN, BOLZANO, IT)  

 
Figure 3: Site Picture. 

The DH system of Rasun Anterselva, operative since 1995, is located in an isolated mountain 

area of Northern Italy not reached by the national gas grid. Thanks to the large availability of 

biomass in the surrounding areas, the plant is able to rely on biomass only to cover the demand 

of the DH users. 

As most of the similar plants in the Italian context, it has a small size, consisting in two 

woodchips stoves for a total of 3.4 MWth installed power, and relatively low heat density (796 

MWh/km), due to the morphological characteristic of the area. The key parameters of the 

biomass installation are shown in Table 7. 
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Table 7 Technical specification of the biomass plant of Rasun Anterselva. 

Parameter Value 

Heating capacity 3.4 MW 

DHN length 4.9 km 

Nominal supply temp. 90 °C 

Nominal return temp. 50 °C 

Yearly biomass consumption 11,000 m3/a 

 

1.8.3  KRUMPENDORF (AUSTRIA) (BMLFUW 2015) 

 

Figure 3: Biomass heating plant Krumpendorf © BC-Regionalwärme Krumpendorf GmbH 

The biomass heating plant of BC Regionalwärme Krumpendorf was established in 2014 and 

consists of two biomass boilers, a flue gas condensation unit, a thermal solar plant, a heat 

pump and an oil boiler as a failure reserve. Accordingly, a complex hydraulic circuit, heat 

storage tanks for different temperature levels for load management and optimal use of the 

individual heat generators, and intelligent control technology are required.  

Table 8 Technical specification of the biomass plant of BC Regionalwärme Krumpendorf. 

Parameter Value 

Heating capacity biomass boiler 2.0 MW 

Heating capacity thermal solar 134 kW 

Heating capacity heat pump 275 kW 
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DHN length 9.6 km 

Nominal supply temp. 90 °C 

Nominal return temp. 55 °C 

 

The biomass heating plant in Krumpendorf represents a typical biomass heating plant in rural 

areas of Austria, which are usually in the range of 1 – 10 MWth. The integration flue gas 

condensation units are a technical measure to increase the efficiency, which is common in new 

plants and often realised during the expansion of existing plants. Additional heat sources such 

as thermal solar plant are typically used to cover the lower heating demand in summer. 
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SYMBOLS, ABBREVIATIONS, INDIZES 

ABBREVIATIONS 

Abbreviation Meaning 

CHP Combined Heat and Power (cogeneration) 

DH District Heating 

HHV Higher Heating Value 

HOP Heat Only Plants 

LLV Lower Heating Value 
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DEFINITIONS 

The following table includes terms that are uncommon and require a definition for precise 

understanding.  

Term Definition 

Down regulation To balance production and demand of electricity in all hours the 

TSO request some producers to provide up regulation by 

producing less electricity. 

Fluidised bed The biomass particles are suspended in hot bubbling fluidity bed 

of particles e.g., ash, sand, and limestone. The particles are via 

inlets of air blown upwards to provide oxygen for the combustion 

and gasification.  

Grate firing Horizontal moving grate for solid biomass 

Suspension firing The pellets are crushed on coal mills and blown into the burners 

and the particles are burned in suspension 

Up regulation To balance production and demand of electricity in all hours the 

TSO request some producers to provide up regulation by 

producing more electricity. 
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