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Abstract The use of digital twin technology to anticipate and diagnose the integrity of plant facilities
is pivotal. This paper concentrates on implementing digital twins for plant facilities and crafting a digital
twin platform tailored to the core equipment of the future transportation system, particularly the
vacuum pump of a hypertube. The vacuum pump is indispensable for the uninterrupted operation of
a hypertube, underscoring the necessity of monitoring and predictive maintenance utilizing digital twins
to avert system downtime stemming from pump failure or performance degradation. In the newly
established digital twin platform, a 28.17% reduction in memory usage was achieved by preprocessing
extensive SCADA data using VBA. Furthermore, the application of machine learning modules, such as
LSTM, SSM, and FPM, for analyzing time-series data yielded an RMSE of 0.1001 and MAPE of 0.1120.
Integrated analysis of real-time field data and simulation data, combined with risk composite indicators,
such as the RMS and Kurtosis values, enabled the rapid diagnosis of core equipment issues, such as the
vacuum pump, enhancing the real-time monitoring and predictive maintenance effectiveness, efficiency,

and user convenience for digital twin platform users.
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Fig. 2. Digital twin platform software architecture
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