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Danish distributed CHP-plants 
are typically equipped with big 
capacities on the CHP´s and 
with big capacities on the heat 
pumps/electrical boilers and 
equipped with big energy stores 
(thermal and biogas stores). 



This allows flexible productions 
and that the distributed CHP-
plants may participate across 
more electricity markets. The 
distributed CHP plants are thus 
helping to reduce the societal 
costs of balancing the electricity 
system. 



The plants typically consider 
participation in the Primary 
reserve market (Frequency 
containment reserves), the 
Regulating power market 
(Replacement reserves) and 
the day ahead spot market. In 
Denmark these three markets 
are all organized as Marginal 
Price markets (not as PayAsBid-
markets). 



In this presentation is shown 
online examples of how these 
plants participate in these three 
electricity markets and 
presented simulations of 
optimized bidding strategies.



Scenario 2 at 11 a.m. on the 19th of 
June. The dotted black line indicates 
the time.
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www.emd.dk/el

http://www.emd.dk/el
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The method used by energyPRO to 
calculate the activation bidding 
prices in the Tertiary Reserve Market 
(Regulating power market):
A CHP unit is offered to be activated in 
the Regulating power market, for the lost 
earning in spot market.

Examples of the calculations is shown in 
the next slides.
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Example of calculating upward activation bidding price.
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Example of calculating downward activation bidding price.
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Example of calculating upward activation bidding price.
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Simulated heat production for the 
period from 1st of June to 31st of 
August 2013















Thank you for your attention !



http://www.store-project.eu/



http://www.store-project.eu/



We have in a research project made live test of the 
economic benefit for a 21 MW wind farm of offering 

themselves downward regulation to the TSO



http://emd.dk/el/





Modeling in energyPRO Ringkøbing CHP-plant.
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The first step for energyPRO is to calculate the expected earning 
in the spot market, without won upward availabilities.
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Next step is to assume a won availability (yellow engine) and 
calculate the loss of earning in the spot market. 
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