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Configuration and coordinated scheduling optimization of mixed—BoP alkaline
electrolyzer arrays in off—grid wind - solar hydrogen production systems

WANG Junxiang, JI Xu, HE Ge
(School of Chemical Engineering, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract: To address the trade—off between balance—of—plant (BoP) sharing and independent regulation flexibility
in alkaline electrolyzer arrays for off—grid wind — solar hydrogen production systems, a coordinated configuration
and scheduling optimization method is developed for mixed—BoP alkaline electrolyzer arrays. The hydrogen
production side is composed of 1-in—1 independent—BoP units and 4—in—1 shared—BoP units. At the configuration
layer, the array topology is determined by minimizing the life—cycle levelized cost of hydrogen (LCOH). At the
scheduling layer, a rolling=horizon mixed—integer linear programming model is used to describe electrolyzer start—
up and shutdown, standby operation, power allocation, renewable energy curtailment, and state—of—health (SOH)
evolution. A case study of an off—grid wind - solar hydrogen production system in Shigatse, Tibet, shows that the
mixed configuration (4,4) achieves the lowest LCOH under a 100 MW electrolyzer capacity, reaching 15.5587 CNY/
kg, which is 2.69% and 0.67% lower than those of the pure 1-in—1 and pure 4-in—1 configurations, respectively.
The annual curtailed energy is 9226.44 MWh, which is 30.16% lower than that of the pure 4—in—1 configuration.
The mixed—BoP array forms an operational division in which 1-in—1 units undertake fluctuation regulation and 4-
in—1 units undertake the main hydrogen production load, thereby achieving a comprehensive balance among

economic performance, operational flexibility, and lifetime performance.
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Schematic diagram of the off-grid wind - solar hydrogen production system and mixed—BoP alkaline electrolyzer arrays
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Fig.2 Configuration - scheduling collaborative evaluation framework for mixed—BoP alkaline electrolyzer arrays considering SOH

degradation
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Fig.3 Hourly wind and photovoltaic power output of the Shigatse site over a full year
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Table 1 Operating parameters of the electrolyzer
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Table 2 Investment and operation and maintenance

parameters
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under different electrolyzer capacities
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Table 3 Comprehensive performance and economic

breakdown of different BoP configurations under 100 MW
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Table 4 Comparison of SOH indicators for different BoP
configurations under 100 MW
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