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Possible impacts of climate change on 
cooling system operation
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The described study allows site-specific scenario calculations for the possible development of water 
temperatures and the related impacts on the power plant cooling system: these are e.g. cooling water 
temperature, heat discharge to the river or additional operation costs due to high temperatures and low water 
levels. Therefore, the model will provide a basis for site-specific adaptation measures. 
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> Climate change and thermal power plants
Ambient air and water temperatures influence the electricity production of thermal power plants. Rising air and water 
temperatures decrease the power generation efficiency. Furthermore, river water is used for cooling purposes. The 
withdrawal of river water and the discharge of cooling water back into the river is regulated by threshold values. 
These could be reached more frequently in future, as ambient temperatures as well as heat periods and droughts 
might increase due to climate change.1,2 To prevent the exceeding of the described thresholds, power plants have to 
reduce the heat discharged into the river by

- changing the cooling system operation mode from once-
through cooling to mixed-cycle or closed-cycle operation which 
is associated with a decrease of the power plant efficiency.

- reducing the load with a decrease of electricity production. 

Fig. 2: Calculated seasonal 
power output with once-
through cooling and closed-
circuit cooling. Lower power 
output in summer is due to 
higher air and water 
temperatures. 
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in Germany: Parameters 
regulated by State law. 
Threshold values are 
assigned site-specifically.

To quantify the possible impacts of 
climate change on the cooling 
system, a model is created using 
System-Dynamics. The approach is 
used for the analyses of complex, 
non-linear systems with feedbacks.3

The model allows scenario 
calculations that show the impact of 
changing meteorological and 
hydrological parameters on each part 
of the cooling system. Hence, e.g. the 
site-specific probability of reduced 
electricity production can be 
evaluated.

> Modeling of the cooling system

INPUT Meteorological 
parameters
� Using data from a 
regional climate model 
(REMO by MPI-MET*)

Hydrological 
parameters
� Projected with a 
regression model using 
meteorological data

Economic 
parameters
� Assumption: 
remain constant

OUTPUT Understanding the possible impacts of climate change on 
different parameters of the cooling system of a power plant

Model of the cooling system
taking into account 
related legislation


