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Study on the Power-Grid Impact and Optimal Charging Control Strategy
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Abstract

Plug-in hybrid electric vehicle (PHEV) with capability of being recharged from the power-grid will

reduce oil consumption. Also, the PHEV will

affect the utility operations by adding additional

electricity demand for charging. In this research, the power-grid impact by demand of PHEV charging
is presented and the optimal charging control strategy for utility operators is proposed with simulated
data. The penetration of PHEV is assumed to be 50% in the circumstances of Korean passenger car
market and Korean power-grid market limitedly. To obtain smooth load shape and utilize the surplus
electricity in power-grid at midnight and dawn, the peak of charging demand should be controlled to
be located before 4:00 a.m., and the time slot which can supply the electricity power to PHEV should

be allowed between 1:00 a.m.~7:00 a.m.
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Table 1 Korean passenger car market®

Class Number (mil.)| Ratio (%)
compact sedan 8.3 7.1
mid-size sedan 73.1 62.8
full-size sedan 7.8 6.7
mid-size SUV 20.4 175
full-size SUV 6.7 5.8
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= Compact sedan: s-8<49k& 1000cc "] TF
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Table 2 Characteristics of Korean passenger cars®?

Avg. daily vehicle Pczsrierg)%?r Avg. vehicles
traveled capita traveled per capita
51.5 km/day 0.24 12.3 km

Table 3 Efficiencies in electric driving range for
different class of passenger cars

. Efficiencies for
Class FEE)EI)O simulated vehicles
(KWh/mile)
compact sedan 7.1 0.25
mid-size sedan | 62.8 0.32
full-size sedan 6.7 0.42
mid-size SUV | 17.5 0.37
full-size SUV 5.8 0.43
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Fig. 5 Magnified hourly system load of Fig. 6
(from Sunday evening to Tuesday morning)
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Fig. 6 Hourly system load in power-grid by
PHEV charging (winter, scenario 1,
penetration: 50%)
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Fig. 7 Magnified hourly system load of Fig. 8
(from Sunday evening to Tuesday morning)
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PHEV charging (spring, scenario 2,
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