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Integration and optimization of electrified LNG steam reforming hydrogen
production system
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School of Energy and Power Engineering, Xi'an Jiaotong University//State Key Laboratory of Multiphase Flow in Power Engineering

Abstract: The global demand for clean hydrogen energy is constantly increasing. However, the methane steam reforming process cannot
satisfy the future social demand for clean hydrogen energy due to its high emission, while the development of water electrolysis technology
via renewable energy is limited due to the high cost and the low efficiency. In response to the above issues, an electrified LNG steam reforming
hydrogen production system was proposed by introducing the renewable electric heating into the methane steam reforming process, which
efficiently integrates the carbon capture technology and the LNG cold energy recovery system. Meanwhile, a model of the electrified LNG steam
reforming hydrogen production system was established, and its thermodynamic performance was analyzed. On this basis, investigation was
conducted on the influence of the reforming temperature, water-to-carbon ratio and other key parameters on the exergy efficiency and electrical
efficiency of the system. The research shows that the exergy efficiency and electrical efficiency of the novel hydrogen production system are as
high as 83.2% and 89.5% respectively, and the electrical efficiency is 12.3% higher than the mainstream water electrolysis hydrogen production
system. Generally, the novel hydrogen production system could achieve an efficient and clean hydrogen energy supply, providing a new idea and
solution to achieve hydrogen production by renewable electricity. (7 Figures, 3 Tables, 29 References)
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COP
R C YRR E/C HRIESIMPa AR S/MP . —
e M v ‘ HALE BEA iR
30 110 0.154 1.290 2.909 2 29164 —0.246 9%
40 120 0.215 1.575 2.8857 2.8818 —0.1353%
50 130 0.293 1.980 2.8351 2.836 9 —0.0634%
60 140 0.390 2.300 2.7455 2.738 8 0.244 6%
70 150 0.510 2.570 2.647 4 2.636 7 0.405 8%
3 5 CO T, PR T B RN 53R T #*

3.1 EERENARZMEEMN

JE 7K B L O 3 1H B 43 #T ESLR-1. E-SLR-2 1
RGAEA ] AR PR I R A (B 4ad. BT
E-SLR-2 IR AR A MEA 4 LA K LNG AR 78
SR, R ESLR-1 R4 2% . B B
T RETH 5, PA R GR35 S T 151 J5 BRI, W 4a 3G N i JiR
D]y < P55 - v A B8 s 7 B 70 4, R 4 N A A 11 CH,

) S5 R g - BB I R 2 A2 08 78 4, o v IR E A AT AR
K. ERGR N 850 CHE I R GUAE BB,
E-SLR-2 KRG MIMHBCR AL 83.23% « AT RGEAEAN
[F) B B P R I R RCR AR AL (] 4b) AT %, ESLR-2 R4
[ HLRCR A ESLR-1 REUEZ 8% . T RGN R
6 A IR BE ) T v S T S T B, AR AR DR DR S AR
AR RFEA —F. 7EEHBR B A 850 CH# RS0
B KRR, E-SLR-2 RGEHIHCERAIE 89.50%

yqey.paperonce.org [ 365




{E5% 5 #78Ei% | Low Carbon & New Energy

2023412 H #4275 121 SHTLEHE

83.4% |
—e— E-SLR-1 83.23%

§3.20| —=—E-SLR-2
8309@_-’/’,,’.——————.___—__.—f”’—:~\\\\\-

g 82.8% -

81296-.""—_.———’”0——————.—#”’—?-‘\\\\.

81.0% |- :

80.8% Lt . . . ! .

650 700 750 800 850 900

HEC
() R

90.0% |
—e— E-SLR-1 89.50%

89.5% s ESIR2 :
89.0% |- |
. 08,59 _/E\.
E 88.0%4 i
82.0% |- '

81.5% + '
81.0% | :

80.5% L . . . H
650 700 750 800 850 900

/I
(b) HRER
4 ERRNREX E-SLR REMHNE BRI

Fig.4 Effect of reforming temperature on the exergy efficiency
and electrical efficiency of E-SLR system
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