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A new research project is studying the feasibility of using carbon capture technology at 
biomass CHP plants in Denmark.

The project is a collaboration between Danish engineering, design and consultancy company 
Ramboll, the Geological Survey of Denmark and Greenland (GEUS), Technical University of 
Denmark (DTU) and SINTEF Energy Research.

Previous attempts at implementing carbon capture and storage
at CHP plants have been abandoned, not least because the technology has been too 
expensive.

      

But now the four research partners are underway with a techno-economic study of the 
feasibility of a future integrated CO2-neutral energy system, where the subsurface is utilized for 
thermal energy supply and storage, as well as temporary CO2 storage.

https://www.elp.com/content/pei/en/coal-fired/coal-emissions-control/more-coal-emissions-control.html
https://www.elp.com/content/pei/en/smart-grid-t-d/energy-storage/more-energy-storage.html


“The study looks very promising so far, and the technology used seems to be technically 
feasible for major CHP plants based on biomass, and with heat recovery for district heating, 
the economic feasibility has improved dramatically”, said Ramboll engineer Thomas Paarup 
Pedersen, who is part of the core research team.

The study analyses a generic bio-plant retrofitted with a CO2 capture. The generic bio-plant is 
benchmarked against a reference power plant, the biomass-fired Avedøre 1 CHP plant, located 
in the outskirts of Copenhagen. The plant has a capacity of 640 MWth, with net electric power 
output of 219 MW and district heating production of 352 MWth at full-load conditions. The plant 
operates with 100 per cent wood pellets.

Ramboll said the Avedøre plant is considered representative of a state-of-the-art power plant 
that has been converted from operating with coal to biomass.

In the modeling work, the bio-plant is retrofitted with so-called Monoethanolamine (MEA) 
capture technology, a well-known carbon capture technique of CO2 absorption by using 
amines. In the process, steam from the CHP production is used to regenerate the amine used 
to capture CO2.

When leaving the capture plant, the CO2 is compressed to 110 bar, transported by pipeline 3 
km towards northeast, and injected into a storage reservoir which is 1300 metres deep. 30 
years injection of 1 million tonnes/year of CO2 is feasible from one injection well. The transport 
and injection case is based on capture from Nordjyllandsværket CHP plant after possible 
conversion to biomass-firing.

The research partners say that so far the results show that it is possible to recover a 
considerable amount of heat from the CO2 capture process for use in the district heating 
system, significantly improving the thermal efficiency of the bio-plant and consequently 
reducing the cost of CO2 capture by roughly 30 per cent, or from €77 to €52 per tonne of CO2 
captured.

In Denmark, 30 per cent of all energy consumed comes from renewables, and the country 
intends to increase this to 50 per cent by 2030 with the long-term goal of becoming a low-
emission country, independent of fossil fuels by 2050.

CaliforniaGeo Responds— 
Many point to a green and smarter future by saying that we should keep carbon underground, 
in an unburned condition that would prevent CO2  releases and air pollution.  The recent Aliso 
Canyon blowout in California should remind us how big the challenge is to keep gas under 
high pressure, sequestered underground for all time.  If sequestered gas leaked, all previous 
effort would have been pointless.
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https://www.elp.com/content/pei/en/renewables/biomass/more-biomass.html


This Copenhagen plant is a CHP (combined heat and power facility) that burns fuel to heat a 
boiler, making steam to generate steam turbine electricity while siphoning off hot water that 
can be used by nearby industry.  The aim is carbon neutrality to the atmosphere.  Carbon that 
would (presumably) have been released during the rotting of wood was instead made into 
pellets and then burned in this former coal-fired plant.  The CO2 is then isolated using a 
chemical process and pumped to an injection site.


Keep in mind that the third paragraph in the story above mentions that carbon capture has 
proved too expensive to be justified.  There is a better way to obtain thermal energy.


Geothermal heat pumps can utilize moderate temperatures in any underground formations, 
standing bodies of water, rivers, (and even raw sewage).  They have the ability to create hot 
water, provide heating and cooling of buildings, while using increasingly renewable sources of 
electricity, without chemical or thermal emissions to the atmosphere, and without the use of 
cooling towers that consume water while adding humidity to the air.


Geo heat pump (GHP) technology requires no imported fuels or chemicals via truck or 
pipeline.  It’s underground heat exchangers can be installed anywhere, even under the 
buildings they serve, and their useful life is hundreds of years.  When large projects are being 
designed, GHPs can be rigged to share thermal loads among different buildings or even 
different zones within the same building, thus reducing the underground heat exchanger size 
and cost.


GHPs can do everything but create electricity, however, they avoid its consumption like 
nothing else.  Solar PV and wind turbines tied to grid-scale battery storage will make our 
necessary electricity, all without pollution.


—Bill Martin
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