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Figure 1: Definition of the aFRR power provided by a unit as the difference between current 
measurement and baseline. Generation is considered as positive and load is considered as negative. 
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2.1 Accuracy of measurement devices 
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Table 1: Comparison of measurement accuracy and range of absolute error 

2.2 Filtering of measurements 
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Depending on TSO’s specifications; these may be fixed values representing the reserved 
capacity based on accepted bids or a dynamically calculated value based on reserved capacity 
and current activation, e.g. a pool reserved 10 MW positive capacity and 5 MW negative 
capacity, and the current activation is -2 MW. In that moment the available pos. capacity is 
12 MW and the available neg. capacity is 3 MW. Depending on the TSO’s requirements the 
available positive and negative capacity should be sent as an absolute value or relative value.

Actual measurements
currently provided active power (aFRR activation) returned set-point status of the pool

4.1 Overview 
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Figure 2: Conceptual diagram of consumption reduction estimation [7]. 

4.2 Baseline correction 
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Figure 3: Impact of baseline correction: The net effect of an aFRR activation and the calculated 
imbalance is influenced by the baseline correction. (1) no baseline correction; (2) baseline is corrected 
by a vertical shift to fit to the actual generation value before the start of the activation. Correction of 
baseline only takes place at the beginning of an activation and eventually after the end. During the 
activation the baseline should not be corrected again. 

4.3 Baseline methodologies applicable for aFRR 
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Figure 4: Effect of discrete schedules for spinning machines (left) and improved calculation of aFRR 
activation due to the conversion of steps to ramps (right). 

Equation 1 
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Figure 5: Example of the baseline method “continuation of the current measurements value at reception 
of activation command” 

       Equation 2 
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Figure 6: Different approaches for providing balancing reserve from a wind generator based on a short 
term schedule with high probability (above) or based on the available active power calculated in real 
time (below); [9] 

  15. Symposium Energieinnovation, 14. bis 16. Februar 2018, Technische Universität Graz, www.EnInnov.TUGraz.at 
           ISBN 978-3-85125-586-7     DOI 10.3217/978-3-85125-586-7

10



Figure 7: A general approach for verification of an aFRR activation 
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Figure 8: The FutureFlow DEMO Site System Architecture [10] 
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