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ABSTRACT: The analysis on charging demand of electric
vehicles (EV) is the foundation of the research on the impact
of EV charging on power grid and the planning and layout of
charging infrastructure, and to analyze the charging demand
of EV the driving rules of the EV drivers should be accurately
described firstly. For this reason, based on stochastic
simulation of the trip chain a method to analyze charging
demand is proposed. At first, combining with the concept of
trip chain, the probability distribution of characteristic
variables in the trip chain such as trip start time, driving time,
driving distance and trip purpose are analyzed and fitted;
secondly, the samples are extracted by Monte-Carlo
simulation to form a complete trip chain to implement the
simulation of drivers’ travel behavior; thirdly, the charging
demands of functional regions are calculated. Taking the data
of national household travel survey (NHTS) as the basis, the
method application and the case analysis are performed, and
the results show that the proposed method can accurately
simulate the trip rule of EV drivers and reflect the
spatial-temporal distribution characteristic of charging
demand of EV; different charging scene leads to different
distribution forms of charging stations and the total power

demand of power grid will be impacted.
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Fig. 6 Verification of simulation results
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Tab. 4 Analysis of simulation error

T H RMSE KRR
H AT 4 R Z1 0.023 1 0.999 0
BARAT I AR 0.0150 0.997 8
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Fig. 7 Daily charging power demand
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Tab.S Daily charging energy
Bt HRE  gikE g TIF mdk RN &t
HE/(GWh) 073 029 007 008  1.17

W T
Z HE B /% 6235 2494 5.87 6.84 100.00
L
EE%/(GW-}]) 0.82 0.08 0.09 0.21 1.20
Itk
L 5 /% 68.53 6.53 7.65 17.29 100.00
EE%/(GW-}]) 1.01 0.10 0.03 0.04 1.18
BT
- L 5 /% 85.07 8.47 2.83 3.63 100.00
BN =
/(GW-h 0.98 0.03 0.04 0.11 1.16
2 g PEOWD

L /% 8448 259 345 948  100.00
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Fig. 8 Total power demand containing charging demand
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