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VI. CONCLUSIONS

In this paper it has been proposed a control system able to
reduce power losses in the ACEA Distribuzione S.p.A. Smart
Grid in the west area of Rome. The network has been accu-
rately modelled and simulated relying on the MatLab/Simulink
SimPowerSystems ToolBox, which allows to rapidly and eas-
ily build models to simulate power systems. A GA is in charge
of modulating the DGs active and reactive powers, fixing the
TVR working point and determining the best network topol-
ogy by changing breakers state, while considering suitable
constraints on voltages and currents imposed by safety and
quality of service issues. Moreover the constraints imposed

by safe operational limits established by the Capability Curve
of generator sets have been considered. The optimization
problem has been faced as a multi-objective one, since power
losses minimization and constraints satisfaction are conflicting
objectives. Although the introduction of state breakers in the
objective function domain (topology optimization) defines a
challenging optimization problem due to high discontinuities
in the fitness function, first results are very encouraging. Future
works will concern on automatic and distributed algorithms
to determine the set of admissible network topologies and
on considering a representation for breakers state based on
network state transition diagrams, in order to redefine more
suitable mutation and crossover operators.
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