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Motivation
• 39% of total EU CO2 emissions originate from 

heat & electricity production [1]

• Kyoto protocol 

• EU 2020 climate & energy package:
• 20% cut in greenhouse gas emissions (compared 

to 1990)
• 20% of EU energy from renewables
• 20% improvement in energy efficiency [2]

• Increasing importance of renewable energy 
sources 



Model predictive control

• Set of controlling methods
• Anticipatory tool

• Integral parts:
• Cost function
• Current state
• Dynamics (process model)
• Constraints

Figure 1 – MPC control flow [3]



MPC in the case of energy 
management for buildings

Figure 2 – Energy flow in buildings



MPC in the case of energy 
management for buildings 
cont’d

Figure 3 – RC Network Model [4]



Overview of a MPC usage 
simulation

• Maximizing power 
delivery from the 
renewable energy 
supply while obeying 
constraints

• Use of „penalties” in 
the objective 
function

• Comparation with 
non-predictive 
algorithm

  Non-Predictive MPC

Renewable energy 
penetration

88.60% 92.60%

Curtailed Power 38.40% 34.60%

Figure 4 – Microgrid Block Diagram [3]

Table 1



Conclusion

• PID and rule-based control used in a much greater 
extension

PROS CONS

Outperforms conventional methodes High investment costs

Future savings Mathematical burden

Realibilty of predictions

MPC



Thank You for Your 
attention!
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