o547 B4 4 wode B Ok 2 e Vol. 47, No. 4

2026 4= 8 H Journal of Hebei University of Science and Technology Aug. 2026

XEHES.1008-1542(2026) 04-0436-12

SRS R H S ] A TR A T T
REH AW S HEA, THHE  HEE’

(1. TRAHRBRXFLLIAEFR,TLERE 050018;
2. RO KRFERAIAEFR,TLELZE 066000;
J.AEBMREKRFI SR AH 99907

M EABAREBHEATIKEE KBRS HEFEELRGEAEREAMA, B —FE ﬂ"ﬂ}if“fﬁi
R A W (asymmetric current injection circuit, ACIC) #9 -3 A & ¥4 36 ARk AR B, B4,
JEAE G 6 Rk R % (6-pulse rectifier,6-PR) &) F M & s ACIC A3k, 38 i iE N 4F £ 69 AME &R
TR ALY Lok, BT F#H b R E (interphase reactor, IR) 3F & ACIC ¥ 5T 3t 47 Bk 3%
Tk, /Efmu)\%%i}u 236 MRIKIBAT;RG I FIHHAT ACIC A8y X AH, THFHTH
A, tB A ARIEAT R AR AR BREEES., EREAN . ZFERFRKRT LAB KRS
"a%’iiﬁ-l\.’ff}wlf-‘}’g B BN b A, P W R e % % Ok wF & & (total harmonic distortion, THD) % £
4.68% , R EA 98,200 404 T A4 36 Bk AR MM R ke THD B4K0.32 A8 45, &
G FERIT 3 2ATH LA, EHFEBEIPF SRR T BLY B F, B8 MLk
ARFOEAABRBRAFKARET B/ TAHACBH AT REA LGB R T E.

KER. LB FRER;BBH A SRR ER; IREEE ;bR E
FESES . TM461 X ERFRINED : A DOI:10. 7535/hbkd. 2026yx04010

Optimization design of three-phase asymmetric power
supply for electrolytic hydrogen production

. < 1 . 1 . 2 . 1 . -
Liang Guozhuang', Wei Yuxuan', Han Peisong’, Yu Xinran', Tian Hanlei’

(1. School of Electrical Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, Chinaj;
2. School of Electrical Engineering, Yanshan University, Qinhuangdao, Hebei 066000, China;
3. Faculty of Engineering, The Hong Kong University of Science and Technology, Hong Kong 999077, China)

Abstract: To meet the application requirements of electrolytic hydrogen production for low-voltage, high-current, and high-
power-density power supplies, a parallel-type virtual 36-pulse rectifier based on an asymmetric current injection circuit( ACIC)

was proposed. Firstly, an ACIC module was integrated into the DC side of a traditional 6-pulse rectifier(6-PR), and the AC
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input current waveform was reshaped by injecting specific compensation currents. Subsequently, pulse-wave expansion of each
ACIC unit was achieved using an interphase reactor(IR), enabling equivalent 36-pulse operation at the input side. Finally, the
key parameters of the ACIC unit were derived and optimized, its capacity was quantitatively evaluated, and the effectiveness
and performance advantages of the designed system were verified through simulation. The results show that this scheme
significantly reduces current harmonic content, yielding an approximately sinusoidal input current. The total harmonic
distortion( THD) of the grid-side current decreases to 4.68% ., and the system efficiency reaches 98.2%. Compared to
traditional 36-pulse rectifiers, the grid-side current THD is reduced by 0. 32 percentage points, and the system efficiency is
improved by 3. 2 percentage points. This scheme offers significant advantages in harmonic suppression and energy efficiency
enhancement. Moreover, its parallel structural design provides excellent system fault tolerance and high-power scalability,

offering an effective solution for electrolytic hydrogen production scenarios.
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Fig. 1 Circuit topology of virtual 36-pulse rectifier
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