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Assessment of Smart Distribution System Response to Operating
Characteristics of Plug-in Hybrid Electric Vehicles
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Abstract: In this paper a comprehensive and accurate study is proposed to investigate the PHEVs impact on residential distribution
network. In order to evaluate the impact of PHEVs on distribution network, characteristics of PHEVs are accurately modeled. PHEVs
characteristics including battery capacity, state of charge (SOC), and the amount of energy required for charging PHEVs. The proposed
model is applied to a 33-bus system in order to evaluate and investigate the growth rate of PHEVs penetration levels on distribution
network. Results demonstrate that the amount of peak load, loss, and peak to average ratio (PAR) increment due to PHEVS penetration
growth. So, in order to reduce the peak load, loss, and PAR, demand response (DR) programs are proposed. Time of use (TOU) program
is considered for performing demand response programs. Results depict that DR programs decrease the amount of peak load, loss, and
PAR.

Keywords: Plug-in hybrid electric vehicle (PHEV), demand response (DR), time-of-use (TOU), network losses, and peak to average
ratio (PAR).
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63kt SlalS Cauwyid

AER All electric range

CPP Critical peak pricing

DR Demand Response

1ISO Independent system operator
PAR Peak to average ratio

PHEV Plug-in hybrid electric vehicle
RTP Real time pricing
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