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REAL-TIME CONTROL OF ACTIVE DISTRIBUTION NETWORKS
BY USING EXPLICIT POWER SETPOINTS (COMMELEC)

The COMMELEC control framework
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 The cost of followers is considered as a weighted combination of the specific cost

functions.
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 The belief functions are essential for the leader to compute safe setpoints: for
each (P, Q) € BF(Pset, Qset), the QoS of the grid is acceptable (in terms of voltage

Interaction between Agents magnitudes and congestions). Example of grid safe state in static conditions:
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a Gradlent-based approach: given the current (measured/estimated) setpoint = = (P, Q:),
the computed next setpoint is given by u = P(& + Au)

2. Leader agents send explicit power setpoints to their followers.

3. Followers set, if possible, their operation according to the requested setpoint.
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A Given a setpoint (Pset, Qset), the belief
BF (Pset, Qset) is a region in (P, Q)

plane (set-valued function).

Main conclusions

 Controls the reserve of the storage systems, thus maximizing the autonomy of the
iIslanding operation

J Reduces the curtailment of renewables

1 Identifies local power compensations

] Keeps the system in safe operation conditions preventing the collapse.
1 All this is obtained in real-time with a simple and generic protocol

1 It does not require the exchange of resources specific states

4 This region represents all the possible
values of (P,Q) that the system may
implement when it receives (Pset, Qset).

Csg(P)

1 Takes into account the uncertainties
in the resources (larger for partial and
non-controllable ones).




