$52% 511 #AHAE Vol52  No.l
2023 4F 11 f THERMAL POWER GENERATION Nov. 2023

DOI:10.19666/j.r1fd.202302031

AFAFHLEGH QOB
& AT 4% 4| F %

KRR L, XPHFEY, SKLIF 2, WKL 2

(LBRITAHERAMFH IR, LT Wk 116023; 2. KEM I KV A ISR, K% L7 116081)

Ki F] AR AR GHERMPAL, BFEESFALEF MK, A3 AR DR LB A
BB IR, R — AP E TATHILENIRRFARAERRE, AL, ETATR
BRI, DATCMAE TR R ARFEN X R, RE—MWATETHLZHH
AR RBITEFIRE, ROFAKE; RE, BT HFERAMNAXEQNIRRINARA
AR AR, R AT HLERKBREFAHFE; REBTEREIFETRIEGTE
DA, EBAPTAR G H A R RIS B R AREL T R0 B R s a) RS Ak R SR & A S d] A
T, ROAZAAME. TAFARRAC R T RIRE ARET LRI,

[X # A1 #axF: £THRLE L LMARR A RILAR

[SIAASER] Kif, Xrara, ki, 5. A TFH L5004 A MM TATIHH RG] & K&, 2023, 52(11):
115-122.  ZHANG Xiaotong, GE Yangyang, YAO Hongyu, et al. Operation control strategy of electrolytic cell based on particle
swarm optimization algorithm[J]. Thermal Power Generation, 2023, 52(11): 115-122.

Operation control strategy of hydrogen production electrolytic cell based on
particle swarm optimization algorithm

ZHANG Xiaotong!, GE Yangyang®, YAO Hongyu?, YUAN Tiejiang?

(1.State Grid Liaoning Electric Power Research Institute, Shenyang 116023, China;
2.School of Electrical Engineering, Dalian University of Technology, Dalian 116081, China)

Abstract: The optimal scheduling and economy of new energy hydrogen production systems are closely related to
hydrogen production efficiency. Aiming at the problem of low hydrogen production efficiency in existing new
energy hydrogen production systems, this paper proposes a control strategy for new energy hydrogen production
systems based on particle swarm optimization (PSO). Firstly, based on the polymer electrolyte membrane (PEM)
electrolytic cell model, the relationship between the operating point of the electrolytic cell and the hydrogen
production efficiency is analyzed. Secondly, a hydrogen production system operation control method based on
particle swarm optimization algorithm is proposed to improve the hydrogen production efficiency of the hydrogen
production system. Furthermore, an optimal scheduling model for new energy hydrogen production systems
considering the efficiency of system hydrogen production was established, and particle swarm optimization
algorithm was also used to solve the optimal hydrogen production power. Finally, through simulation analysis of
actual power grid operation data, it is proved that the proposed control strategy can effectively improve the hydrogen
production capacity and system revenue compared to traditional startup and shutdown strategies, providing a
theoretical basis for the large-scale application of hydrogen production systems in power grids.
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Fig.1 External characteristic curve of PEMEC
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Fig.3 Structural diagram of grid connected hydrogen
production system
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Fig.4 Hydrogen production comparison of two strategies
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Fig.8 Power curve of hydrogen production system under
real-time electricity price
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Tab.3 System economy comparison under different
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Fig.10 Power curve of hydrogen production system under
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