") Check for updates

Journal of Hydrogen and New Energy, Vol. 35, No. 6, 2024, pp. 706~714 .IHNE
DOI: https://doi.org/10.7316/JHNE.2024.35.6.706 pISSN 1738-7264 * eISSN 2288-7407

1835 50 KW ZIA17 [IE HEFK| 2 HEfR 22

A Study on Power Distribution Strategy between Fuel Cell and Battery
for 50 kW Construction Equipment Using 1D Simulation
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mechlee@koceti.re.kr Abstract >> Construction equipment generates extreme load variation, and since

hskim@koceti.re.kr there are few test methods to evaluate vehicles. Therefore, research on fuel cell
Received 11 November, 2024 and battery power distribution takes much time and cost. In this study, a fuel cell
Revised 19 November, 2024  System model for construction equipment was constructed using a 1D simu-
Accepted 13 December, 2024 lation tool, and six power distribution strategies between fuel cell and battery
were established using load data obtained through actual vehicle tests. As a re-

sult of evaluating hydrogen consumption and state of charge data according to

each control strategy, it was evaluated that the strategy of assistant to load varia-

tion using a battery at the rated power of 30 kW of the fuel cell was appropriate.
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Fig. 2. Polarization curves of experimental and model
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Table 1. Specifications of stack model

Parameter Value
Active area 280 cm®
Number of cells 221 EA
GDL thickness 300 pm
Membrane thickness 100 pm

Stoichiometry ratio 1.5 (Hy)/2.4 (Air)
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Fig. 3. Simulation results of PEMFC stack model. (a) Single
cell of polarization curve and power. (b) Stack power
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Table 2. Specifications and conditions of lithium ion battery cell
model

Parameter Value
Battery cell voltage 331V
Battery cell capacity 1.1 Ah
Battery temperature 313K
Battery initial SOC 60%

Table 3. Specifications of motor and power conversion models

Parameters Value
Maximum 75 kW
Motor power (2,000 rpm at 360 N-m)
Efficiency 98%
Inverter efficiency 98%
DC-DC converter efficiency 98%
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Table 4. Details of target construction equipment

Rated ope.ratmg 1315 ke
capacity
Operating weight 4,649 kg
Loader Tipping load 3,937 kg
performance -
Break force - lift 3,087 kg
Break force - tilt 2,850 kg
Travel speed 0-10.9 km/h
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Table 5. Power distribution strategy by cases

Number of case Operation methode
Case 1 Fuel cell operates according to power
demand, and battery operates above 40 kW

Case 2 Fuel cell operates at 20 kW rated power
Case 3 Fuel cell operates at 25 kW rated power
Case 4 Fuel cell operates at 30 kW rated power
Case 5 Fuel cell operates at 35 kW rated power
Case 6 Fuel cell operates at 40 kW rated power
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Table 6. Hydrogen consumption and SOC over time for each
case

Hydrogen o
Numberof consumption (kg) HL )
case
1 hour 8 hours 1 hour 8 hours
Case 1 1.631 13.054 54.73 17.85
Case2 | 1054 | 8432 | 3400 | O
discharge
Case3 | 1361 | 10894 | 4630 | O
discharge
Case 4 1.693 13.550 59.12 52.97
Case5 | 2063 | 16510 | 7141 Over
charge
Over
Case 6 2478 19.829 83.70
charge
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