6/7/2017

Markets for power-
based scheduling

Rens Philipsen, German Morales-
Espafia, Laurens de Vries, Mathijs de
Weerdt

r.m.philipsen@tudelft.nl

7
o

eurelectric  market(s) ofthe futur
fectric, il
=z " s 3 AR E}.ij..,\."\:‘--
TUDelft QW et A R B s vl )

Average frequency August 2016

50.06 - '
50.04
50.02 -

z

> 50.00

<

s

g 49.98
49.96
49.94 -

4992 - oo R AR St -
20:00 21:00 22:00 23:00 24:00
time

3
TUDelft 2




3
TUDelft

3
TUDelft

Energy versus Power
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Philipsen, R., Morales-Espafia, G., de Weerdt, M., & de Vries, L. (2016). Imperfect Unit Commitment Decisions with
Perfect Information: a Real-time Comparison of Energy versus Power. In Power Systems Computation Conference
(PSCC). Genoa, Italy.

Linear approximations
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Redefining bids

Dynamic generator capability
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Morales-Espafia, G., Ramos, A., & Garcia-Gonzalez, J. (2014). An MIP Formulation for Joint Market-Clearing of Energy

and Reserves Based on Ramp Scheduling. IEEE Transactions on Power Systems, 29(1), 476-488.

Morales-Espafia, G., Gentile, C., & Ramos, A. (2015). Tight MIP formulations of the power-based unit commitment

problem. OR Spectrum, 37(4), 929-950. 5
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Pricing rules
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Energy (€/MWh) 25 25 25 25 25
2 Power SC1 (€/MW) 25 25 25 25 25
TUDelft Power SC2 (€/MW) 37 25 37 13 25 6
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Stochastic Information
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Morales-Espafia, G., Ramirez-Elizondo, L., & Hobbs, B. F. (2017). Hidden power system inflexibilities imposed by
traditional unit commitment formulations. Applied Energy, 191, 223-238.
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