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Abstract: Hydrogen production by electrolysis can convert
fluctuating and intermittent renewable energy into hydrogen
energy. Hydrogen, as a clean and efficient energy carrier, has
attracted increasing attention and is one of the keys to solving
global warming and realizing energy transition. An increasing
number of major economies globally regard hydrogen energy
as their future strategic energy technology, and numerous
large enterprises are also promoting hydrogen-related industry
development. This study reviewed research progress on
hydrogen economics for renewable energy storage integrated
in power grids, small island energy system applications, and
fuel cell vehicles. This is followed by a critical review of major
demonstration projects globally. Based on cost evaluation
models, this study further explored the economics and
feasibility of using hydrogen as renewable energy storage in
ASEAN countries. Studies have shown that the transportation
and production of hydrogen energy are both important cost
drivers, and they may be competitive in long-term energy
storage scenarios. Finally, in view of the primary obstacles
facing hydrogen energy development, the corresponding policy
recommendations were proposed.
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Fig. 1 Flow of hydrogen production based on renewable energy
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Fig.4 Production cost in Scenario 2
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Fig. 5 Production cost in Scenario 3
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Fig. 6 Price of hydrogen in the fueling station
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Table Al  Energy cost of ASEAN countries
Bz MBS/ (£T (kWh)') FK ERBMH/ (T -(kWhy') L/ (£ -L) i/ (%L
ENEZJE PE I 0.082 0.040 0.86 0.71
LR P, 0.087 0.040 0.52 0.50
I 0.068 0.038 0.86 1.17
kg 0.086 0.041 0.71 0.88
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Table C1  Assumptions of investment and fixed cost of key equipments

B WA A ElIEEE A% i
B H S 1102 E7u/kW 4.7 140 000 h
T A D A 1808 2£J0/kW 4.6 140 000 h
R4 A 1100 J&70/kg 1.5 30a
AL U7 27 Feot/kg 1.0 30a
AU 39.9 J5 3&Jt/km 8.0 50a
SORL R L 3729 FITAW 1.8 50 000 h
IR EEHL A 978 FEIL/KW 1.1 20a
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