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Fig.1 Probability distribution of return time of
household EVs
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Fig.2 Probability density distribution of daily trip
distance of household EVs
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Table 1 Residential TOU electricity
tariff table
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Fig.3 Sequential chart of positive valley-period
EV charging
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Fig.4 Sequential chart of reverse
valley-period EV charging
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Table 3 Charging data of 500 EVs and corresponding

influence on residential distribution network
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Orderly charging control based on peak-valley electricity tariffs

for household electric vehicles of residential quarter

SU Haifeng, LIANG Zhirui
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China)

Abstract. At present,the electricity supply capacity of most residential quarters cannot meet the need of
large-scale EV(Electric Vehicle) charging. A method of orderly charging control for largescale household EVs of
residential quarter without additional power distribution capacity is proposed,which makes full use of the
valley period in the orderly EV charging control based on the regular patterns of household EV trip and
residential electricity consumption and the TOU (Time-Of-Use) electricity pricing policy. Sequential Monte
Carlo simulation is carried out for a residential quarter,and the rationality and practicability of the proposed
method are verified by the simulative results.

Key words: electric vehicles; peak-valley tariff; orderly charging; control; models; sequential Monte Carlo

simulation
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