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Local energy contributes to a 
robust electricity system 
Europe and Sweden are in the middle of the transition from fossil and 
nuclear-based electricity to renewable energy sources such as wind and solar 
power and bioenergy. The increasing share of weather-dependent electricity 
such as solar and wind power will increase the need for plannable electricity 
production that can guarantee production all year round, such as 
hydropower and cogeneration from biomass, in combination with energy 
storage for solar and wind power. 

If we are to achieve our environmental goals, many different efforts are 
needed in all areas. Cogeneration is very resource efficient; it has an 
efficiency of 90 - 100%. Of the energy extracted, about 30-50% is electricity 
and the rest is heat. For small-scale plants, the electricity efficiency is 
between 2–23%. In addition, cogeneration is weather-independent and can 
deliver electricity when it is needed most - during the winter when it is dark 
and cold. However, all cogeneration is based on the existence of a district 
heating network or industry that can receive the heat generated in the 
process. 

If small-scale cogeneration is installed at local district heating plants, local 
heating plants, small industries, and agriculture, it can increase the planned 
electricity production at the same time as it increases the safety of these 
actors in the event of a power shortage, power outages or emergency 
situations. 

The district heating industry is an important target group for small-scale 
cogeneration because the heating base already exists. The sawmill industry is 
also designated as an important industry where small-scale cogeneration has 
great potential. 

the advantage of bioenergy lies in an already well-developed infrastructure 
and that it is a local raw material. The system for extracting and forest 
residues such as branches and tops, and wood chips is available. It is a matter 
of expanding market when heating plants that currently do not have 
electricity production scale up to cogeneration. 

Locally produced electricity and heat promotes the countryside as it is 
possible to use local raw materials. It is also possible to use local waste heat 
and residual products for combined heat and power networks in circular 
processes. 

Between 2014–2020, Energikontor Sydost has run a demonstration project 
together with Ronneby Miljö & Teknik and Emåmejeriet, where three 
different, non-commercialized, techniques for small-scale cogeneration have 
been tested and evaluated. The conclusion is that there are economically and 
technically possible solutions for local, small-scale cogeneration.   
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A renewable resource 
 Sweden has just under one percent of the total forest area in the world, but 
is the world's third largest supplier of wood raw materials. How can that be? 

Well, we have a very well-developed forestry and since about half of Sweden's 
land area is covered with production forest, we have a lot of forest to take off. 
Our forest stock is also increasing annually, since around 100 years ago, so we 
have never had as much forest as now. 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the areas where forest is harvested, it is replanted or self-rejuvenated. The 
growing forest absorbs and stores carbon dioxide during growth. The residual 
products from the felling are used to produce green electricity and heat. 
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In Sweden, we use 60% of the land area, while the rest consists of, among 
other things, mire, visible bedrock and unusable forest and grassland. 

Of the forest that is felled in Sweden, approximately 45 percent goes to the 
sawmills, 45 percent to the pulp industry and the rest becomes firewood and 
such. Forest residual such as branches and tops that previously remained on 
the felling are increasingly being utilized. 

They are chipped and used in heating and cogeneration plants for district 
heating and electricity production. There is a great untapped potential here - 
if we can extract more branches and tops, we can produce more green 
electricity in our combined heat and power plants. In addition to branches 
and tops, production residuals from sawmills and pulp industry are used for 
electricity and heat production. 

 

 

Bioenergy is energy that originates in materials created during ongoing 
biological processes - unlike fossil energy, which is obtained from biological 
materials created during earlier periods in the earth's history. 

 

  

The forest fuel chain 

Branches and tops 

Shavings and chips 

Black liquor 

District cooling 

District heating Renewable 
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Small-scale co-generation 
Combined heat and power plants are traditionally large, but through a multi-
year demonstration project, led by the Energy Agency for Southeast Sweden, 
smaller plants in the southeast region have been built and evaluated. 

Three different techniques for small-scale cogeneration that were not fully 
commercialized when the project started, have been tested. The entire 
process from procurement to operation has been documented and analysed. 
Below is a brief introduction to the techniques and an evaluation. 

Gasifier 
Emå Dairy in Hultsfred has built a gasification plant where wood chips are 
converted into heat and electricity. 

In gasification plants, gas is formed via incomplete combustion of organic 
materials. The wood chips are fed to the top of the reactor and then move 
gradually downwards with the help of gravity, after which it is consumed. 
Due to a lack of oxygen, a partial / incomplete combustion of the fuel takes 
place and gas is formed. The hot gas that is formed is energy-rich and 
combustible and can thus be used both to extract heat and to drive an 
ordinary internal combustion engine. 

The gas is led to an internal combustion engine which is connected to an 
electric generator. It transforms the mechanical work into electric energy 
that can either be used within the company or sold to the electricity grid.  

The residual product biochar can be used to bind nutrients and provide more 
efficient agriculture that does then not need additional fertilizer. A 
gasification process gives a high electricity yield, between 20 and 30%. At the 
plant in Hultsfred, the electricity yield is 23%.   

 

Lessons learned 

A dry and homogeneous fuel is needed for a gasifier to function optimally. 
One of the lessons learned from the gasifier at Emå Dairy is that the excess 
energy created inside the gasifier chassis is sufficient to dry incoming fuel to 
the gasifier down to the desired moisture content, which is below 15%. 
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The results also show that a gasifier works best with an even heat production 
and an installation is therefore best suited for an operator with an even 
surface at a relatively low temperature, for heating buildings. At Emå Dairy, 
the heating system was supplemented with an accumulator tank to even out 
the heat demand, which can also be done in other places with fluctuating 
heat demand. 

The daily maintenance of a gasifier powered by wood chips is important. The 
maintenance mainly consists of ash emptying, changing the oil in the engine 
and one general check of the system. Our conclusion based on the 
experience of Emå Dairy, and in discussion with other suppliers of gasifiers, is 
that a service person is required who has several gasifiers to handle and who 
has the opportunity to keep a spare stock. 

If the right conditions are given to a gasifier, with dedicated staff, a gasifier 
will have a payback period of around 10 years with the current electricity 
prices in Sweden. With a higher electricity price, the repayment period can 
be shortened for another couple of years.  

 

Wet steam turbine 
Sörbyverket in Ronneby has built a plant for wet steam, a steam turbine for 
electricity production at an existing district heating plant. 

Compared to ordinary steam turbines, a wet steam turbine (WST) can 
operate at lower pressures and temperatures, with saturated steam. The wet 
steam turbine is a more robust but not as efficient as conventional turbines. 
But unlike them, the WST can handle some water particles. 

The wet steam turbine is based on the same principle as a conventional 
steam turbine, which means that it needs to be cooled to condense and 
release heat. Although the WST does not need to have superheated steam, 
the boiler needs to produce steam and if a wet turbine is installed in an 
existing plant, it is most economically advantageous if the boiler is already 
equipped with a steam turbine. The electrical efficiency of a wet steam 
turbine is up to about 15%.  
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Lessons learned 

To install a new technology in an old system and get the technologies to 
communicate and to function optimally can be difficult, especially if the 
supplier of the turbine focuses on generating as much electricity as possible 
without taking the entire system into account. 

For a wet steam turbine to function optimally and with the best system 
efficiency for district heating deliveries, the conclusion is that a turbine that 
requires as much intervention in an existing plant as a wet steam turbine 
does, should work best if the entire system is adapted from the beginning. 

The demonstration of the wet steam turbine had initial problems due to a 
design error, but when they were solved, the availability of the turbine was 
high. It would therefore be interesting to test a wet steam turbine on the 
same scale in a new construction of a combined heat and power plant to be 
able to evaluate the plant from that perspective. 

 

ORC (Organisk Rankinecykel) 
Bräkne-Hoby's district heating plant has been supplemented with an ORC 
unit (Organic Rankine cycle) for electricity production.  

The ORC technology is based on a closed turbine circuit powered by an 
organic working medium with a boiling point lower than water. The plant 
generates electricity by using the hot side of the boiler circuit and the cold 
side of the district heating network. Via the circuit's evaporation medium 
(with a low boiling point), the ORC system can generate electricity at a lower 
temperature than ordinary cogeneration plants. This makes the technology 
well suited for the production of green electricity from biomass at smaller 
district heating or local heating plants. 
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Lessons learned 

The total energy efficiency of the ORC is high. About 10 % of the electricity 
produced is used to drive the pump that raises the pressure of the coolant in 
the turbine circuit. 

In the pilot plant in BräkneHoby, the electricity efficiency has turned out to be 
around 2%. Electricity production depends on the temperature difference 
between the hot flow temperature from the boiler and the temperature of the 
return on the district heating water. The higher the temperature difference, 
the higher the electricity production. In Ronneby, the supply temperature is 
relatively low. In another system with better conditions, more electricity can 
be produced. 

Availability has been high and operational disruptions have been few. 
However, the system needs a daily inspection of about 15 minutes, and it 
needs to be refilled with oil 2-3 times a month. 

 

Result 
One of the goals of the project was to stimulate the market by testing 
technologies that have not yet been fully commercialized. 

We have succeeded in the task of stimulating the market - one of the three 
technologies have been commercialized thanks to the project. 

The supplier of the ORC plant has shown that they have a working technology 
and have sold over 16 plants thanks to the demonstration plant in Bräkne-
Hoby. Representatives from all new facilities (except one) have been on study 

visits to the ORC, which inspired them to install one themselves. 

For the other two technologies, certain conditions must be met 
for them to be commercially viable. Calculations within the 
project show that a gasifier can have a payback period of about 
10 years already with today's energy prices. For a wet turbine to 
be economically viable, however, a higher electricity price is 
needed, preferably in combination with a lower price for 
biomass. 

For all technologies, profitability improves with a higher 
electricity price and lower biomass price. The current tax limit 
on biopower also affects the profitability of installations around 
50 kW. 

The greatest benefit of small-scale cogeneration is in the local 
electricity grid and the use of already existing infrastructure, 
both for heating and fuel. The development of small-scale 
cogeneration creates local jobs, especially during the installation 
of the facilities, but a more widespread use of biomass will 
increase the need for jobs in forestry and in the transport of 
fuel.  

 

The advantage of small-scale cogeneration compared to other 
renewable alternatives is that electricity is produced when the 
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electricity demand is greatest. Electricity is also produced when the price of 
electricity is usually most favourable. A greater prevalence of small-scale 
cogeneration leads to increased local energy security. If small-scale 
cogeneration is installed at all small heating plants, in combination with small 
reserve plants, these will be able to be operated without electricity from the 
grid. It could guarantee heat supply to a city even if problems with electricity 
distribution arise for various reasons. 

Small-scale cogeneration also contributes to reducing the power effect in the 
local electricity grid, by producing electricity when the need is greatest. This is 
an issue that gets more important as the electrification increases. An increased 
use of electricity will probably also lead to an increased electricity network 
cost, which would make the installation of a small-scale CHP plant even more 
profitable.   

 

Potential 
The potential for small-scale cogeneration is mainly found in businesses that 
today have a heat demand or a production of heat, mainly district heating 
plants, sawmills, industries with heat production but also property owners and 
agriculture with heat needs. 

Thanks to this project, there are currently around 3 MW of small-scale 
cogeneration installed in Sweden, which together produce between 12 and 15 
GWh / year. An estimate within the project shows that the potential for small-
scale cogeneration at district heating plants in south-eastern Sweden alone is 
around 51 GWh / year. An additional 800 MWh of electricity could be 
produced with the ORC technology at sawmills in the region. In addition, there 
are industries and other businesses that have boilers that could be suitable for 
small-scale cogeneration with ORC technology. Oil is also still used in 
agriculture and various activities in south-eastern Sweden, which could be 
replaced by biomass gasifiers for example. 

In Sweden, there are about 550 district heating networks and only just over 
100 of them have electricity production, the rest only have heat production. 
Svebio performed an analysis of the potential for small-scale cogeneration at 
district heating plants in Sweden in 2017, which showed that the potential was 
between 296 and 567 GWh per year. 

The development of small-scale cogeneration in the EU has so far mainly taken 
place in countries with strong subsidies for electricity production or for the use 
of biomass. Small-scale cogeneration, mainly gasification technology, has 
developed strongly in the segment below 1 MW, primarily in Germany and 
Austria. 

A continued development of small-scale cogeneration will primarily be due to 
two factors: 

• Electricity price and network fees 
• The heat demand (in district heating networks or in industry / buildings) 
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Local subsidies will also affect development. The development will not 
necessarily be linked to countries that have the raw material themselves, but 
rather countries that subsidize the use of biomass. Some of the countries that 
have high electricity prices, district heating networks and at the same time 
access to biomass are Germany, Slovenia, and Austria. But the results of this 
project show that small-scale cogeneration can also be reasonably profitable 
even in countries with the lowest electricity prices in the EU, such as Sweden.  

 

Do you want to know more? 
All material can be downloaded at 
energikontorsydost.se/smaskaligkraftvarme. 

Handbok Småskalig kraftvärme – Cogeneration of electricity and heat from 
biofuels in smaller plants. 
The handbook presents three different technologies that are suitable for 
different businesses and describes what is important to think about before 
investing, important laws, tax rules and procurement of the technologies. An 
overall review of suppliers and distribution of the technologies is also 
provided. 

• Lessons learned from an Organic Rankine Cycle (ORC) 
demonstration – a report on efficiency, performance, and security 

• Lessons learned from a wet steam turbine (WST) demonstration – a 
report on efficiency, performance, and security 

• Lessons learned from a gasifier demonstration – a report on 
efficiency, performance, and security 

The three reports above present the experiences from the construction, 
installation, and operation of the three different technologies. Description of 
performance and efficiency is given for all three demonstrations. A summary 
of the most important experiences and tips for the next facility is also given 
at the end. 

Small Scale CHP from biomass – environmental, techno-and socioeconomic 
aspects 
In this report, the three technologies are analysed based on reduced CO2 
emissions and payback time for the different technologies under different 
conditions. Socio-economic aspects such as the impact on jobs and safety as 
well as health are also described for the three technologies. 

Study visit 

For those who want to visit the facilities, it is possible to book study visits - 
forms for booking study visits are available on the website.  

QR-code leading to the 
web page 

http://energikontorsydost.se/smaskalig-kraftvarme-life
https://s3-eu-west-1.amazonaws.com/static.wm3.se/sites/400/media/521797_Handbok_f%C3%B6r_sm%C3%A5skalig_kraftv%C3%A4rme_2020.pdf?1607966821
https://s3-eu-west-1.amazonaws.com/static.wm3.se/sites/400/media/516201_Report-on-performance-efficiency-security-ORC-2020.pdf?1606723986
https://s3-eu-west-1.amazonaws.com/static.wm3.se/sites/400/media/516201_Report-on-performance-efficiency-security-ORC-2020.pdf?1606723986
https://s3-eu-west-1.amazonaws.com/static.wm3.se/sites/400/media/516210_Report-on-performance-efficiency-security-WST-2020.pdf?1606726980
https://s3-eu-west-1.amazonaws.com/static.wm3.se/sites/400/media/513442_Report-on-performance-efficiency-security-gasifier-2020.pdf?1606151076
https://s3-eu-west-1.amazonaws.com/static.wm3.se/sites/400/media/513427_Socio-economic-report-2020.pdf?1606148063
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Project summary: The project’s main objective is to demonstrate three different small-scale 
Combined Heat and Power (CHP) technologies at three plants with different 
sizes. The purpose is to showcase technologies that can become a standard 
solution for many heat and steam boilers or industries with both a heating 
and electricity demand. 

Project name: Small Scale Combined Heat and Power based on Biomass in the Region of 
Southeast Sweden 

Deliverable: This publication is the Laymens report 

LIFE project number: LIFE13 ENV/SE/000113 

Project location: Sweden 

Project start date: 2014-07-01 

Project end date: 2020-12-31 

Total budget: € 3 618 770 

Total eligible budget: € 2 591 101 

EU contribution: € 1 295 550 

 

Coordinating beneficiary: Energikontor Sydost AB 

Associated beneficiary: Emåmejeriet AB 

Associated beneficiary: Ronneby Miljö & Teknik AB 

Associated beneficiary: Ronneby Miljöteknik Energi AB 

 

Representatives of Swedenergy (Energiföretagen Sverige), Svebio, Växjö 
Energi, Linnaeus University and the CEO of Ronneby Miljö & Teknik, 
Emåmejeriet and Energikontor Sydost have participated in the steering group 
for the project. 

                       

 

With the contribution of the LIFE financial instrument of the European Union. 
The project was also part financed by the Swedish Energy Agency and Swedenergy (Energiföretagen Sverige). 
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