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e Complex energy system modelling e Interconnection of many autonomous subsys- e Model Predictive Control for load balanc-
tems which operate both independently ing and cost minimization under operation
e Power production, transmission and storage and cooperatively:. constraints.

e Load balancing and constrained optimization e Detection and avoidance of power losses and e Mixed-integer non linear programming tech-
faults by changing the transmission line niques for discrete variable sets (on/off
e Fault mitigation and reconfiguration path. state of the converters)
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The DC microgrid considered in this research consists of the following PR
physical components: (DC microgrid)

1. three-phase utility grid

& Solar power plant
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2. renewable sources as solar panels
3. energy storage units

4. the transmission lines which are linked through the corresponding
switching DC/DC converters
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OPTIMIZATION C

Load balancing:
Build a reliable and energy efficient controlled

system, that will realize simultaneously the load

Z Vi =10 balancing, the fault detection and the reconfig-
k=1

n
e Kirchofl’s law verification: Z I. =0
k=1 uration of the complex energy system.

e Difference between the provided load u and the required demand d(%):

idk(t) — (upa(t) + ur(t) + us(t) + . + up(t)) > 0

This work is funded by the French National

Cost minimization: Research Agency within the framework of
the project ANR-15-CE05-004-02 C'3u (Compo-
e Difference between the selling cost Csc and the buying cost Cge : Cgc — Cpc > 0 nents, Control and Communication).

e State of charge (SoC') of the battery: SoC =1— Dg >0
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