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A Study on Maximum Power Measurement Method
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ABSTRACT

UNECE/WP29/GRPE/EVE has recently defined that the power of a hybrid electric vehicle is the system
power. Although a method for measuring the maximum power of a hybrid electric vehicle is presented by

KATRI, it does not consider charging and discharging characteristics of traction batteries. This study provides

a maximum power measurement method which reflects the charging and discharging characteristics of traction
batteries in NOVC—HEVs (Not Off Vehicle Charging—Hybrid Electric Vehicles). Both methods are compared

with regard to the output measurement results.
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Fig. 1 Powertrain test bed with traction battery monitoring
and accelerator control devices for hybrid electric
vehicles
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Table 1 Specification of test vehicles

_ Power | 1ope | TMss | Drivetrain | Blectric

vehicles kW) | (kW) type fraction (%)
HEV 1
(Parallel) 117 35 AT(6) 23
HEV 2

(Power split) 72.1 53 e—CVT 42.4

* ICE : Internal Combustion Engine

=x TM : Traction Motor
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g. 3 Characteristics of charging and discharging for HEV 1 Fig. 4 Characteristics of charging and discharging for HEV 2
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Fig. 5 Power, speed and battery voltage curve with time
for HEV 1
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Fig. 6 Determination of max power for HEV 1
Table 2 Power test result for HEV 1
Test Max Power Vehicle Speed
No Power difference Speed difference
' (kW) (%) (km/h) (%)
1 101.8 -1.1 111 0.0
2 102.0 -0.9 111 0.0
3 104.8 1.8 110 -0.9
Mean 102.9 - 111 -
39
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Fig. 7 Power, speed and battery voltage curve with time
for HEV 2

~ o
0 O
T
[
w
=}

- 2.5

~
=

~
&

2.0

E 72 §
P 70 +—| = \Wheel power 15 ;
z @ Mean wheel power (=]
5% T ——cov o

- 1.0

@
@

o
=
b

- 05

@
~

o
o

T T T T 0.0
150 152 154 156 158 160 162
Vehicle speed (km/h)

Fig. 8 Determination of max power for HEV 2
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Table 3 Power test result for HEV 2

Test Max Power Vehicle Speed
No Power difference Speed difference
' (kW) (%) (km/h) (%)
1 77.4 0.1 161 3.2
2 77.3 0.0 155 —0.6
3 77.1 -0.3 153 -1.9
Mean 77.3 - 156 -
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Table 4 Analysis of max power with moving average filters
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Fig. 9 Power curve with moving average filters for HEV 1

for HEV 1
Max power with Max power with
Test 1's moving Diff. 2's moving .
. . Diff.
No. average filter (%) average filter (%)
(kW) (kW)
1 104.0 0.7 103.5 0.7
2 102.3 -1.0 102.0 -0.8
3 103.6 0.3 102.8 0.0
Mean 103.3 - 102.8 -

Table 5 Analysis of max power with moving average filters

for HEV 2
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