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Abstract

The digital twin of a ship propulsion plant (DT-SPP) would dramatically improve the operation and management

of a ship’s main engine. Potential uses of the DT-SPP include monitoring engine states or automatic diagnosing

engine failure.
briefly describe the research conducted by NMRI for the DT-SPP, which includes collaborative research with

Research and developments on the DT-SPP is being conducted internationally; in this paper, we

Nabtesco, MOL, and Mitsui E&S Machinery, as well as future research tasks. We also explain the two main

components of the DT-SPP: the mathematical model for the ship propulsion plant, which enables real-time
computation, and the engine observer, which enables estimation of the engine states even without measurement
equipment. We then introduce how the parameters of the mathematical model for the DT-SPP are identified
using the measured engine states from one actual ship in operation. Additionally, we developed a method for

detecting anomalies in the engine states and investigated the effectiveness of the method using the measured

data from the shop trial test.
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