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Hybrid Power System under Highly Dynamic Load Conditions

B 1

Jaesu Han* T
(Received 23 June 2026, Revision received 21 July 2026, Accepted 21 July 2026)

2AA-E e sholues M
470 mYE s, UDDS &
shoith. % #%, SOC 7]
2% AL vee &9
C
o

&

o
o
oo
o
2
offt

o)
z
o
I3
fru
j;’l_l‘

°

o
oX
ox

28, 71EdY 7Rke] Al 7hA -
HES i A4S Eod dadA 29 WES F7HIR v
48 7NE dEre dRAA 8 WEs Eolal BA AdnlE 47 40413 2
AR olHT A3hs AH), WEE £4, SOC AT, A2 S AAAS WA 2k HE 2

A= e e ek ouA wel, AnAAME, stolHelE, 1 WE Rk 24

Abstract : This study evaluates how power distribution strategies affect the characteristics of a fuel cell-
battery hybrid power system under highly dynamic load conditions. A mobility-level model was developed,
and a dynamic load profile was generated from the UDDS speed profile using fuzzy rules. Three rule-based
strategies were compared: power-following, SOC-based step, and reference power-based strategies. The
power-following strategy reduced battery power fluctuation and energy loss but increased fuel cell power
fluctuation. The SOC-based step and reference power-based strategies reduced fuel cell power fluctuation
and improved corrected fuel economy to 40.413 and 40.366 km/kg, respectively. These results indicate that
fuel economy, battery loss, SOC behavior, and fuel cell power stability should be considered together.

Key Words : Power Distribution Strategy, Energy Management, Fuel Cell-Battery, Hybrid, Highly Dynamic
Load Conditions
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Table 1 Specification of the mobility model

Components Specification

Number of cells 414

Fuel cell Active area 380 cm’
Temperature 70°C

Battery Max. Vo}ltage 750 V
Capacity 6.5 Ah

Motor Induction

Motor & motor
Vehicle Reducing ratio 11.2

Mass of vehicle 2,000 kg
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Table 2 Fuzzy rules for following-vehicle driving

based on distance and distance variation

R:Rapidly, D:Decreasing, S:Stable, I:Increasing
V:Very, C:Close, P:Proper, F:Far
H:Hard, B:Braking, M:Maintain, A:Acceleration

Distance
State / R.D D S 1 R.I
Variation
Vv.C H.B H.B B B M
C H.B B B M A
P B B M A A
F B M A A RA
V.F M A A RA R.A
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