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Abstract :

These days, sales of battery electric vehicles have been rapidly increasing due to the strict CO, regulations.

However, since it take too long to measure the energy economy of electric vehicles, it has been required to improve the
procedure of energy economy measurement. In order to improve this problem, the present study analyzed the battery
charge/discharge pattern according to the changes in battery SOC (state of charge). In general, the energy economy test
is started with a battery SOC charged to 100 %. However, it was identified that when the battery is fully charged, it can
actually be charged over the 100 % (e.g., 100.5 %). This can induce errors in the energy economy measurement.
Therefore, the present study recommend to start the test at SOC 99.9 %. The regenerative braking was partly restricted
for the SOC over 90 %. This made it difficult to estimate the overall energy economy of the electric vehicle. However, it
was identified that there was no change in the battery charge/discharge characteristics under the SOC 90 %. Therefore,

the energy economy test can be shortened by predicting the overall energy economy through a short mileage test.
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Table 1 Specifications of a test vehicle

Curb Weight 11,640 kg
Ist. 2.6
Vehicle
Gear Ratio 2nd. 1.0
Final 6.143
Max Torque 1100 Nm
Rated Power 160 kW
Motor
Max RPM 4500 rpm
Rated Voltage 380V
Capacity 318 Ah
Battery
Rated Voltage 642V
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Fig. 1 Speed profiles of WHVC and constant speed driving modes
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Fig. 2 Comparison of (a) battery power consumption and
(2) battery SOC changes for SOC 100% and 99.9%
conditions under the Constant Speed driving mode
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Fig. 3 Changed regenerative braking pattern while driving in the (a) WHVC and (b) Const. Speed modes
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Table 2 Power consumed and charged for the five constant
speed driving tests

No. | Power Consumed [kWh] Power Charged [kWh]
1 14.804 0.934
2 14.734 0918
3 14.781 0.918
4 14.638 0.930
5 14.580 0.962
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