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Modeling of Fuel Cell Electric Vehicle and Estimation of Output Power
Pattern of Fuel Cell Considering Hybrid Energy Storage System
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Abstract : Recently, the fuel cell electric vehicle (FCEV) is getting attention because of not only environmental
friendly aspects but also fine dust reduction policy. Commercialization of FCEV has begun, and now the FCEV
development is confronted with the goal of improving the energy efficiency of the vehicle system which can extend the
driving range. To achieve the mileage improvement, the main operating region of traction motor, battery, and fuel cell
should be grasped. This paper deals with the modeling of the FCEV considering hybrid energy storage system (HESS).
The traction motor was reflected as the efficiency map from the finite element analysis (FEA) considering the control
strategy. For the HESS which consisted of battery and fuel cell, the second order RC equivalent circuit and
Dicks-Larminie model was adopted respectively. In addition, a simplified rule-based control logic was introduced and
adopted in vehicle simulation. Finally, from the vehicle simulation, the output power pattern of the fuel cell was
estimated.

Key words : Drive cycle(5=33 A}°] &), Fuel cell electric vehicle(FCEV, 91 5 %1 X] A 7] 2}-5-=}), Hybrid energy storage
system(HESS, 3}o] B.2] = of|\] %] #77d=x]), Lithium iron phosphate battery(LFP, 2|5 2 14F3 vl ¥ 2]), Polymer
electrolyte membrane fuel cel(PEMFC, 342} 213} & 915 71 %), Vehicle modeling(*} 3 B2 &)
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(finite element analysis, FEA) X 2S- Fig. 2 (a) “}E}
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Table | 7% BE ] ALk

B 7 w9l
SFIEE S 8/ 48 -

DC link ¢}t 625.0 VDC
Ao =4 120.0 kW
NA &5 4000 RPM
AN E= 2865 Nm
H &% 10000.0 RPM
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where i, ,: current (A), L, ,: inductance (H), v,
voltage (V) for d, g axis, p: differential operator f2:

phase resistance ($2), w: electrical angular velocity
(rad/s),¥,: armature linkage flux (Wb)
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where V: open circuit voltage (V), /N: number of
cell, A: Tafel slope (V), 4,: exchange current (A),
Rint: internal resistance (%)
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