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Optimal Scheduling of Islanded DC Microgrid with Wind,
Photovoltaic, Battery, and Hydrogen Storage Considering
Energy Storage States and Equipment Operation Friendliness
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Abstract: To address source-load power fluctuations, complex electric-hydrogen energy
storage coupling, and frequent start-stop operation of fuel cells and electrolyzers in an
islanded direct current (DC) microgrid, an optimal scheduling strategy considering energy
storage states and equipment-friendly operation is proposed. A comprehensive scheduling
model is established for an islanded DC microgrid consisting of photovoltaic arrays, wind
turbines, battery units, fuel cells, electrolyzers, and a hydrogen storage tank. The model
incorporates system power balance, equipment operating limits, semi-continuous operation
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constraints, electric-hydrogen mutual exclusion, battery state of charge (SOC), hydrogen tank
state of hydrogen (SOH), and DC bus voltage constraints. An integrated objective function is
formulated by introducing operation and maintenance cost, an energy storage state
maintenance term, and an equipment-friendly operation term to coordinate operating
economy, energy storage regulation margins, and equipment operation continuity. Under the
rolling optimization framework of model predictive control (MPC), the bounty hunter optimizer
(BHO) is combined with a heuristic constraint correction strategy to optimize the power
allocation of the battery, fuel cell, and electrolyzer within the prediction horizon. The proposed
BHO-MPC strategy is compared with a particle swarm optimization (PSO) -based MPC
strategy. The case study results show that, compared with PSO-MPC, BHO-MPC reduces the
24 h cumulative operation and maintenance cost from 175.90 CNY to 172.63 CNY,
representing a reduction of approximately 1.86%. The fluctuation range of the hydrogen
storage tank SOH decreased from 14.29% to 10.71%, and the terminal SOH increased from
53.77% to 56.23%. The total number of complete start-stop cycles of the fuel cell and
electrolyzer decreased from 12 to 8, the number of continuous start-stop events decreased
from 6 to 3, and the number of battery charge-discharge switching events decreased from 10
to 8. After the scheduled power was executed by the lower-level power control, the DC bus
voltage remained within the safe operating range.

Keywords: islanded DC microgrid; electric-hydrogen coupling; optimal scheduling; model

predictive control; equipment-friendly operation
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Fig. 1 Structure diagram of an islanded DC microgrid
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