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Abstract

The rapid spread of vehicles with internal combustion engines has as a result two very important
problems thatneed to be faced immediately. The first concerns the provision for thestieplof
mineral resources (oil crised)he second is related to the environmental impact and direct
consequences on human health. Mainly in large urban centers, very high caatemmirof gaseous
pollutants are observed, which on a human level cause respiratofylgm and globally contribute

to the greenhouse effect and climate change.

Awareness of climate change, environmental sensitivity and depletion of energy resources lead t
the discovery of alternative and renewable forms of energy. Regarding the prolbleomeentional
means of transport and the emission of gaseous pollutants from them, their replacement with the
alternative of electric vehicles is sought. The electridalehs more environmentally friendly and
ensures zero emissions duringnee operdion by improving air quality in urban areas.

The purpose of this paper is to model the existing-tdarconnected electrical system of Crete with

the existing contributin of photovoltaic and wind farms, as well as to examine the effect of different
scerarios of penetration of electric vehicles in the system. Furthermore, the goal of load demand
management is to shape the overall consumption load profile along with &eathicles. There are
three scenarios for the penetration of electric vehicles ahéyt are distinguished in the most
probable, in the most optimistic and the most aggressive in terms of the number of vehicles. In this
we will seek to implement two vehilkharging strategies:

Themainpurpose of thidDiploma Thesiss to model the existig norinterconnected electric
power system of Crete with the existirigtegrated photovoltaic and windower plants as
well as to examine the effect of different scenarios of penetratioBaifery Hectric Vehicles

Furthermore,anothergoalis to achiee load power demand managemeny gopropriately
shaping electric vehiclesload profile with smart charging techniguesThree different

scenarios for the penetration oBattery Hectric Vehicle are examinedand they are
distinguished in the most probablejost optimistic and the most aggrase in terms of the
considered electric vehicle population

In thiswork we try to implement twoBattery Hectric Vehiclescharging strategies:

1 oDumké Charging It is considered the simplest form of charging and Battery
Hectric Vehicleabsorbs a constaramount ofpower throughoutthe chargingperiod.

1 d&Smarg Charging Controlled charging applied with main objectiveo balance the
load curvesand limit fluctuations. In particular, the methods thative beerapplied
are thatof valley filling (increase dattery Hectric Vehicleload during low demand
periods) and peak shavingeduction of Battery Hectric Vehicle load during high
demand periods).

Theproposedalgorithmhas been developed iMatlab software wtile Matpower was used
to solve theoptimal Power Flowproblem Themain simulationresults obtained by the
detailed simulation of Crete electric power system concern

1 Battery Hectric VehiclesLoads
1 Total and net electric power load of Crete



= 4 -4 A

Bus Voltages

Power Losss

Fuel Cost of electric power generation units
Battery Hectric Vehiclescharging cost
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