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ABSTRACT: [Objectives] As an essential sustainable

energy technology, renewable energy-powered water

electrolysis for hydrogen production has attracted widespread
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attention due to its advantages in environmental protection
and low carbon emissions. However, conventional water
electrolysis technologies for hydrogen production face
challenges in terms of efficiency and cost, the rapid
development of artificial intelligence (AI) provides an
effective way to solve the difficult problems of hydrogen
production technology through electrolysis of water. To
address this, this study aims to explore the key applications
and development prospects of Al for optimizing the efficiency
and economic performance of water electrolysis systems for
hydrogen production. [Methods] Common Al tools such as
MATLAB, Python, and SimuNPS are employed for algorithm
development, deep learning model training, and multi-physics
simulation in water electrolysis systems for hydrogen
production. By integrating Al technologies, applications such
as output prediction, system capacity optimization and
scheduling, and fault diagnosis are implemented to improve
system performance and stability. A comparative analysis of
performance of different AI models in various real-world
scenarios is conducted to explore their specific roles and
implementation methods in enhancing system performance
and controllability. [Conclusions] Al technology offers new
avenues for enhancing the efficiency and intelligent
scheduling of renewable energy-powered water electrolysis
hydrogen production systems. Future research should focus
on the application of Al in output forecasting, scheduling
optimization, and fault diagnosis, promoting deep integration
between Al and system operation. Moreover, innovative
applications of Al in intelligent monitoring, automatic control,
and multi-source coordination should be explored to provide
strong support for the development of efficient, stable, and

low-carbon hydrogen energy systems.
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Fig.1 Schematic diagram of four water electrolysis technologies
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Tab.1 Characteristics and information of four water electrolysis technologies
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TAERE/C 70~90 50~80 700~850 40~60
TAEH J1/MPa 0.1~3 <7 0.1 <35
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#UE BN Poni i e — —
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{EL vy 63 R RSEA AT R 5 e R AR I P ) 2 A
BEEALR e 48 FIAS RIS A0 A 7 T 25 S T R g /K o S
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TRTI)AR AL TR B Z O SR S AE D 42 75 T A 2K
PERISE I, AR 3 AN REAER 2 07 R % 23 0
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RIS BRI ZR AN TN S AR R AR 2 90 B0 2 ) 3 2
PRIAE LR Iy -

D RFEEFE . TIAL B 5 ) Hcdhs Hh ke 43 0



486 Poiddr: BT N TR RERA A4 REVR R AR K B R B R R R RT R AT

Vol.46 No.3

RFAE B, X AT DL AT () 2 2 P A o 55
A, [F I AR TN R HE R . R R R AR A
Ti AR AR AR N .

2) FHETRE. i RIARESEAT e, 24
A B BHT I RFAE T AR R AR R R A g A
TRINRSCR o« RFAE TR B H W5 2 B0 3 R AR 4L 5 A
FREIEA o

3) HHEREYE. I FEAEROR AT DL D R
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HaoE FIMW

K B OB R 487

T REHRFE A BT AR MYES A S 2 A
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B, MK BEEN R & BT T A SN
B GiREY], MEASE IR, RERFHNR
R R R, 2 HIE RN 500 kW R, 3%
AL A A 688.43 kW-h, FHILIIERE, #5445
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Tab.3 Data statistics of optimization scheduling methods for electrolyzers
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AR 4952 642 m AL T
SCHRCE7] 2024 PV-AWE 20 MW B j;;iiﬂlwm;\%jigj RTINS A
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e . (] B 0
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FRPASISS CHECTR sy o ez R,

R (V2 BB
R R LT ————

4.49% F14.47%
Uk 2> e R R ) D A5 K FE K
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TTIEA LA S S RIR BE 5 2 B, it KEis
AT AR SEILE B2 T, TR MBI . SCHF IR
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AR 28 X 4% (convolutional neural network, CNN).
I8 VA FH 28 WX 2% (recurrent neural network, RNN)FIH
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Balyogi & 1 — Fh ¥ 1) PEMWE i [&12
Wr 5k = 7%, R 84 Bl(bond graph, BG)FIH
W Bt 2% 3] (self-supervised learning, SSL)M Xt A5 it
WA B A PR PGk T Ee itk 73 U - A I
Y A BSCAN A e Bk 22 A D b 2, JE I H R B
WHIREEMZ N 2% . 5 REW, ZZRIHE fE
AR RARE, F1LIE> 217550 0.881 3. L4k,
PE 7T ) AT R RE N T BE (bond graph-
based explainable artificial intelligence, BG-XAI)
%, GG IR N LR Re A B G R I 45 8 T 1R DA
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BT 30 I) B g b X H - ) SR G R 12 IR A
LIS iU 7/BIE % GNAIRR k1 b R ¢ S

SLRETY SR A CNN AR [a) K 11 12 /9 2%
(bidirectional long short-term memory, BiLSTM)%
HHITTIE, X R HERRETRIZ W . 1%
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