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ABSTRACT: The development of renewable energy and
hydrogen is a vital strategy for achieving the goals of “carbon
peak and carbon neutrality”. With utilizing renewable energy
for electro-hydrogen conversion and employing hydrogen
storage, the electric-hydrogen coupling system is poised to play
a pivotal role in the future energy framework, serving as one of
the key drivers in the evolution of new power systems. This
paper presents the concept and essential characteristics of the
electric-hydrogen coupling systems, elucidating key technical
aspects such as resource analysis, technology selection and
optimization, and energy management in the construction of
these systems facing industrial areas. It further examines the
distinctive interaction features of the electric-hydrogen crucial
subsystems (such as electrolyzer, fuel cell, hydrogen storage
system, electric-hydrogen DC converter, and energy
management), and their critical roles in ensuring long-term safe
and stable system operation. Finally, grounded in the current
demands of the power grid and the technology level of key
equipment, the paper forecasts the future development of
electric-hydrogen coupling systems, offering practical insights
and reference for the broader application and advancement of

electric-hydrogen coupling technologies.
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Fig. 1 Diagram of electric-hydrogen coupling system
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o BB i
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HINIhZEIRW HFEKW REEI%
200 211.21 9.91 95.31
400 409.07 10.80 97.36
600 610.99 11.98 98.04
800 816.22 17.30 97.88
1000 1023.06 24.35 97.62
MR THZ kW -
NTIZRIKW TFEIKW 1Y%
24 27.35 3.45 87.39
48 51.13 3.14 93.86
72 7471 2.61 96.51
96 97.96 1.68 98.29
120 123.08 2.77 97.75
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Fig. 13 Efficiency calculation of
the demonstration project in Cixi, Ningbo
2500 s o UEThRA N B
' T 218 6 n
PERGE SRR T

200

150

PRI W

. , e
0 20 40 60 80 100 120 140 160
SEAT IR T 1%

14 FEITLRATRGHHEE
Fig. 14 System heating capacity in
various operating conditions
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GRGMFIFEMNQ). (2):

e = Tlocioc!Tec-eTrc-e?lbcine 1)

Men = Nocioc[Mece (Trcelocine + ren) + leca]l  (2)
i g FH-E-HRER: pey JHL-A-AHERAE
£ &

R ESHI AR5 E ISR 2 Fos,
Hrph S AR L PVE (143 MUkg) TH 5. HLE
MG RG-S rBAcE N 30.33%, HIL-E-H R
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BEAN, EHIEINE. SRR A B A T B
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Table 2 Key data of equipment in
electric-hydrogen coupling system

WS e S /%
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Fig. 15 Photovoltaic output
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Fig. 16 SOC of energy storage
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Fig. 18 Operation, maintenance and optimization of
demonstration projects based on cloud-edge architecture
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