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CoSES: Overall Layout
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CoSES: Electrical Grid
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CoSES: Heat Grid
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CoSES: Communication Grid
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Laboratory: Guiding Philosophies.

« Cable parameters — Never 100% accurate.
 Whole set of measurements — Rarely available everywhere.
« Massive centralized computation power to throw at a problem — Not practical.

« DER manufacturers will not let you interfere with internal controller for direct control.
« CHP and Heat pumps do not modulate 0-100%.

* Most heat grid components deviate significantly from datasheet performance.

« Nobody knows how to control “Real” bi-directional heat grids.

« Real interface between optimization and control — and it is a problem!
« Things are rarely useful if not easily reproducible.
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CoSES: Experiment Design
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TUTI

Study #1: Experimental Model Validation of a Thermal Storage
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Study #2: Grid Connected Self Consumption of PV
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Study #3: Optimal prosumer operation in district heating grids

Cost optimization of 3 houses over 24 hours in 15 minute steps
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Study #4: Experimental validation of decentral optimal power flow.

ADMM based Decentralized OPF

Different clusters do not share their internal costs
Clusters exchange only tie-line voltages

The OPF execution rate is close to real-time (20 sec)

The OPF is implemented in Julia that communicates with NI Veristand through JSON using TCP Connection
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Study #4. Experimental validation of decentral optimal power flow.

Case #1 - without OPF; Case #2 - with OPF
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