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Abstract: Since hydrogen energy is of high energy density and good energy storage capacity , its application to an integrated
energy system for an industrial park can effectively improve the economy of the system.A study on the optimal configuration
of integrated energy systems for parks with hydrogen storage devices is made. Firstly, electricity storage devices for the
system are replaces by hydrogen storage devices.Then, the system takes the uniform annual value of its whole-life-cycle cost
as the objective function of the capacity configuration layer, and its annual operating cost as the objective function of the
optimal operating layer. Under the constraints on energy balance and equipment outputs, the corresponding model of the
optimal configuration is established. The bi-level optimization algorithm that integrates particle swarm algorithm and
CPLEX solver is used to solve the model. Finally, the equipment capacities, operation mode, system performance and
economy of the power system for an industrial park are analyzed.The analysis results shows that the scheme of integrated
energy systems for parks with hydrogen storage systems can meet users’ real-time energy demand reliably. Comparing the
power system with hydrogen storage devices and the one with electricity storage devices, their performances are roughly the
same, but the former one is obviously more economic, which proves the practicability of the suggested method.
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Fig. 1 Structure of the integrated energy system for the park
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Fig.2 Structure of the bi-level optimization configuration model
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Table 1 Parameters of energy storage equipment
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Table 2 Parameters of other equipment
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Table 3 Time-of-use price of electricity
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Table 4 Capacity configuration of the equipment
2B N AR5 Y2 W3 Yist4
PV MW 89.1 59.7 91.5 59.7
wT MW 372.0 388.0 368.0 388.0
EL MW 4.9 — 4.1 —
HFC MW 15.6 — 16.0 —
HST kg 3898.0 — 4001.0 —
EES MW-h — 67.8 — 67.8
TES MW-h 179.9 180.0 180.0 180.0
EB MW 159.2 127.4 178.6 127.4
ER MW 78.6 78.6 78.6 78.6
AR MW 0.0 0.0 0.0 0.0
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Fig. 5 Operation status of the system in a typical day in spring

and autumn
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Table 5 Performance of the system %
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