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5. Conclusions

The large development of electric vehicles brings us to the con-
cern of the impacts on the electricity grid. However, if large num-
bers of EVs connect to the grid simultaneously, there could be a
wide variety of impacts to the grid. Based on the random manner
in which EVs are connected to the power grid, EV charging models
are analyzed with the accessing time character. Simulation results
show that uncoordinated charging of EVs enlarges peak-to-valley
difference and active power loss of power grid, which is caused
by charging load of EVs.

So the arrangement of the charging or discharging of EVs con-
nected to a power grid must be regulated with the increasing com-
mercial application of EVs. Considering the constraints of power
grid operation and battery function, an optimal power flow based
EV charging and discharging strategy is proposed to improve the
economic and technical performance of power grid operation. It
is clear that optimal scheduling of charging provides significant
benefits to all involved. Comparing with the uncoordinated charg-
ing and non-EV-accession, results from this work have shown that
the peak-to-valley difference and active power loss are obviously
reduced, together with increased DoS of EV owners and reduced
adjustment frequencies of the OLTC. Also, different distributions
of EVs connecting time and different initial-values of SOC have
no impact on the optimized results.
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