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Fig. 6. The four PEV charging profiles analyzed in the university campus
case study. The two profiles indicate the aggregate power drawn by the ten
chargers installed in each of the two parking garages. In each scenario, one

garage draws 72 kW for 4 hours. The other garage draws as follows: (a)

the same amount of energy but at half the power, (b) the same amount of

power but only half the energy, (c) 10% less power but more energy, and
(d) 10% more power but less energy when compared to the first garage.
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Fig. 7. Optimal number of DG and storage units in the optimal design as a
function of transformer efficiency, assuming charging profiles of Fig. 6(a).

To demonstrate its usefulness, this methodology is used to
study optimal system designs for two public charging case
studies.

In the case of a retail business looking to deploy two PEV
chargers and investigating whether or not to also deploy
renewable DG and storage to avoid a demand charge, it is
shown that if charging is coincident in time with DG power
production, the optimal design is one that uses solar DG and
the minimum amount of lead-acid storage needed to limit the
amount of power drawn from the grid to below the level that
triggers a demand charge. However, if charging is not
completely coincident with DG power production, the
optimal design decision depends on the level of existing load.
When net metering is allowed, the general design decisions
do not change; however the level of existing load at which the
breakeven between a system with and without renewable DG
and storage is achieved changes.

In the case of a university campus looking to deploy
multiple chargers in two parking garages located far enough
apart that that distribution system losses between charger
locations cannot be ignored, it is shown that the number, size
and location of the renewable DG and storage unit depends
on, among other things, the level of coincidence between
PEV charging and renewable DG power production and the
amount of distribution system losses. In all the cases
analyzed, one storage unit is optimal and it is located close to
the PEV chargers that draw the most energy
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