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ABSTRACT: China is vigorously developing hydrogen
energy and actively realizing the “3060” carbon emission
target. It is estimated that China will become one of the
largest producers and consumers of hydrogen energy. The
resource endowment and economic development of Chinese
provinces are different, so the inter-provincial energy
cooperation is particularly important. In order to study the
feasibility of inter-provincial supply of green hydrogen
energy, including the technical feasibility of hydrogen energy
transportation, the total cost of ownership (TCO) model of
inter-provincial transportation of hydrogen energy was
established by using the TCO theory. On this basis, the case
study of hydrogen production in Jiangxi province for
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Guangdong province was analyzed. After model calculation,
the cost of hydrogen energy from Jiangxi to Guangdong was
found to be 31.9 yuan/kg, which is equal to the local price of
hydrogen energy. Meanwhile, the main factors affecting the
price of hydrogen energy from other provinces were
summarized. It is found that the electricity cost of hydrogen
production accounts for 42.38% of the cost of hydrogen
production. This research results provide a solution for the
supply of green hydrogen energy in China, and also provide a

new idea for constructing a new energy transportation channel.
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Tab.1 Hydrogen energy transport technology characteristics
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Tab.2 Demonstration projects
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Fig. 1 Case calculation boundaries
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Tab.3 Cost of hydrogen production
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Tab. 4 Transportation cost of liquid hydrogen
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Tab. 5 Pipeline hydrogen transport cost
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Tab. 6 Capacity and power consumption of 30 MW

hydrogen production project

24 EAC:
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RSB (T m’) 4984.63
RS A/ 4450.56
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Tab.7 Primary investment cost of 30 MW hydrogen

production project
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Tab.8 Hydrogen production cost of 30 MW hydrogen

production project
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Tab.9 Summary of hydrogen production end cost project
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Fig.2 Proportion of hydrogen production costs
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Tab. 10 Liquefaction cost
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Tab. 11 Assumptions of liquid hydrogen transport

24 Bl
TR 22 (T /) 4500 000
T IHERR/a 10
HRIE R kg 4000
TAERFE)/d 360
R LAER A)/h 12
B 21 Y B/ (km/h) 50
P E T KIAE/L 28
SEM A% /(JT/L) 6.4
LR/ (T /a) 25000
A& 2 /(70 /km) 0.3
Ik # # /(6 /km) 0.6
NTL3/[I6/(N-2)] 100 000
PR UN 4
LT ]/ 2

#12 WEBHRRE

Tab. 12 Transportation cost of liquid hydrogen

RgE| 124 1 kg A A/ TG
EIllE! 0.66
AT 0.58
TRES 0.04
R3¢ 0.09
PRk 0.52
g 2 0.17
Gt 2.06

R13 WEMHBRAEILE

Tab. 13 Liquid hydrogen storage and transportation

cost summary

| JRA/ TG
B kg A 2.06
W1 kg EA 12.99
&it 15.05
2.24% — 4.37%3.89%
3450 = BEZEATIH 2
= N L7
PRI
i34
= i 3%
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N A&
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= AL LB
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Fig.3 Proportion of liquid hydrogen storage and

transportation cost
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Tab. 14 Cost of Jiangxi renewable energy hydrogen

production project for Guangdong

F Bt T H 1 kg EAA/IG
N El:: 13.52
SRR 0.05
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il & iz sy 0.15
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PN 0.25
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VAL 6.5
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il 0.34
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T 0.58
_ LR 0.04
et i}
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&t 31.9
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Tab. 15 Technical parameters of Jiangxi renewable

energy hydrogen production project for Guangdong

ZH N AR R 1L 2R
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Fig. 4 Sensitivity analysis of liquid hydrogen

transportation
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