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TCorresponding author :
cheul@Krri.re.kr Abstract >> This study quantitatively analyzed the carbon emission impact in

_ the transport sector of hydrogen pilot cities when hydrogen fuel cell trams re-
Ezsies':zd ;5;322252525 place public transport, assuming that on tram set replaces three buses. Annual
Accepted 3 November, 2025 travel distance and fuel consumption were estimated from route distance, op-

eration frequency, and fuel efficiency by energy type. Scenarios considered bus fuel
types (diesel, CNG, and electric) and hydrogen production methods (grey, blue, and
green). Results indicate that hydrogen fuel cell trams significantly reduce GHG
emissions compared with all bus types, with the greatest benefits observed when
using green hydrogen, over 97% reduction. The findings highlight that hydrogen
fuel cell trams can contribute to the decarbonization of urban transport.
Furthermore, the reduction effects differ with transport characteristics and the en-
ergy mix, thereby offering a valuable basis for future hydrogen-based transport tran-
sition policies and the development of region-specific carbon neutrality strategies.

Key words : Hydrogen fuel cell tram($A X 7| E &), Hydrogen production method
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Table 1. Operational parameters and fuel efficiency
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Operation Operation Fuel Efficiency
City distance" frequency” Diesel” CNG? Electricity Hydrogen®
(km) (trips/day) (km/L) (km/m®) (km/kWh) (km/kg)
City A 44.00 100
, 2.49 2.05 0.74 5.00
City B 21.98 84

Source: 1~2) KRRI (2023)'¥ and KDI (2023)'7, 3~4) CNI (2017)'¥, 5) A.S. Al-Ogaili et al. (2020)'”, 6) KRRI (2023)"¥

Table 2. Default emission factors for diesel, CNG, and electricity

Net Calorific - GHG Emission Factors® Electricity
. 1 Density .. 4
Classfication Value (kg/m’) CO, CH, N,O Emission Factor
(NCV) (kg/TT) (kg/TT) (kg/TT) (kgCO2/kWh)
Diesel 352 MJ/L - 74,100 39 39 -
CNG 38.5 MJ/Nm® 0.745 56,100 92 3 -
Electricity - - - - - 0.4781

Source: 1) MoTIE (2022)'?, 2) Seo et al. (2013)*” 3) MoE (2014)", 4) National Greenhouse Gas Inventory Center(2024)*"

Table 3. Emission factor for H, production

Classification Emission Factor
(kgCOseq)
Grey H, 751
Hydrqgen Blue H, 301
Train
Green H, 0.41

Source: Jang et al. (2024)”
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