H27% F ol
20254E 11 H 15 H

DOI:10.3969/j.issn. 1009-1831.2025.06.002

G I -

Power Demand Side Management

Vol.27, No.6  Nov. 15, 2025
SRR < A

FESES :FM714

ZRBESHEBENX-X-EENEHSREETE
BCEMLTTE

LA, K B, RBRE RS EL,RRA, T H
(A7 AP EE A RN, &7 211102)

X EHS:1009-1831(2025)06-0010-07

w1, ¥

FE XK FIAR T, i LU DB RE IR R AT 0106 |0 Iyt A5 v 5T A A o, B9 T 805 BE 17 ) HL Al 7 £ T S L5 T R R
H T BRI DEBC, [N 1 P ) 607 0 A 4 3 i o S 2 i I 0 2, S B XU s ) T B Sl g o DRI Hh — T
TR LA B I~ 2 P S R T A T B s o 1, X AR G A v R o 0] ) S AR 2 B A A T AR 0BT 5
U, ARG SRA AT AL AR A -t~k o 190 1) S R e LAY 5 S5, B 091 A G 1T PG A s DX XU R DB AR )
YR BERHEAT T 05 BT, AR R P A R P R] 1275 SR AT LB — R R A et (R A S0AS i Pl AR A 4508 il
HREIRST L B0k T TR R AT EA R T A PR R

KRR HTRENRIH AN 5 0 I ) S A O 5 TR R A

Capacity configuration optimization method for off-grid wind-solar-storage hydrogen

production system considering hybrid electrolyzers

HAN Lianshan, HU Yang, NIU Honghai, ZHANG Man, SONG Xiaojian, CHEN Danyu,
ZHU Junjie, WANG Yaqi
(NR Electric Co., Ltd., Nanjing 211102, China)

Abstract : Under the goal of “dual carbon”, the high penetration of renewable energy generation brings about critical challenges such as in-
tegration difficulties and strong power fluctuations, which urgently require solutions. Electrolyzer loads with adjustable capacity can
achieve bidirectional matching with renewable energy output. Meanwhile, off-grid hydrogen production yields green hydrogen with zero car-
bon emissions throughout its life, serving as a key driver for achieving the “dual carbon” strategy. Therefore, an optimal capacity configura-
tion method for an off-grid wind-solar-storage hydrogen production system considering hybrid electrolyzers is proposed. First, modeling and
analysis are conducted for key components on the power supply side and hydrogen production side of the system. Second, with the objec-
tive of minimizing hydrogen production costs, an optimization model for the off-grid wind-solar-storage hydrogen production system is con-
structed. Finally, a case study is performed based on wind and PV output data from a region in Northwest China. Simulation results demon-
strate that the coordinated operation strategy of hybrid electrolyzers, compared to a single electrolyzer, can reduce hydrogen production
costs, decrease the start-stop cycles of electrolyzers, and mitigate renewable energy curtailment, thereby verifying the feasibility and effec-
tiveness of the proposed model and method.

Key words: new energy consumption ; off-grid hydrogen production; capacity configuration ; hybrid electrolyzers
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