The Journal of the Convergence on Culture Technology (JCCT)
Vol. 10, No. 5, pp.797—-802, September 30, 2024. pISSN 2384—-0358, elSSN 2384—-0366

http//dx.doi.org/10.17703/JCCT.2024.10.5.797
JCCT 2024-9-94

ORAEHEAS o] &3t =425 742 3D HMI

3D HMI of Hydrogen Refueling Station Using Digital Twin
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Abstract Hydrogen refueling station safety is the most vulnerable when installing, commissioning, and repairing
hydrogen refueling station equipment. At this time, developing and providing a digital twin of a hydrogen
refueling station can help install equipment, start-up, and repair failures. Digital twins are also required for event
detection, cause analysis, and prediction during hydrogen refueling station operation. However, since the current
SCADA HMI of hydrogen refueling stations consists of 2D, it is difficult for those who do not know the basic
knowledge and composition status of hydrogen refueling stations to understand intuitively. In this paper, by
introducing digital twin technology to hydrogen refueling stations and displaying the values measured at
hydrogen refueling station equipment in real time in 3D, it is intended to help intuitively analyze and predict
the occurrence, cause, and prediction of events at hydrogen refueling stations. For this purpose, data from
SCADA HMI were extracted, transmitted to the digital twin, and provided an intuitive and easy-to-understand
3D environment in the digital twin so that non-professionals can easily grasp the operation status of the
hydrogen refueling station.
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Figure 1. Process Flow Diagram(PFD) of a Samcheok Hydrogen
Refueling Station
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Table 1. Equipment Conditions

Name Pressure Capacity
Tube Trailer 200 bar 4333045 m®
Compressor 895 bar | 1,000 Nw*/hr x 2 ea
Mid Storage Bank 450 bar 1189 L x 3 ea
High Storage Bank 8% bar B3 L x 2ea
Dispenser 700 bar 2180 Nm®/hr
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Figure 11. Floor Plan lllustration of a Hydrogen Refueling
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Figure 12. Display Measurements from a Hydrogen Refueling
Station on a Floor Plan
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