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Abstract:
models under dynamic conditions such as sudden load changes, and to address the issues of computational

[Purpose] To enhance the real-time computational capability of diesel generator set simulation

complexity and insufficient dynamic response timeliness in traditional mechanistic models during ship
deployment, [Method] a physics-mechanism-inspired multilayer perceptron (MLP) data-driven modeling
method is proposed. By constructing a dual-hidden-layer network topology mapped to the electromagnetic-
electromechanical transient process of generators, the approach achieves coordinated rapid calculation of
the DC bus voltage and current of diesel generator sets. [Result] The model effectively captures the
nonlinear dynamic characteristics of diesel generator sets, improving computational efficiency while
maintaining the accuracy of mechanistic models. [Conclusion] The research providing rapid-deployable
technical support for real-time situational awareness and intelligent management of ship power systems.
Key words: marine generator; multi-layer perceptron (MLP); data-driven modeling; multi-output
regression
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Tab. 1 Modeling Parameters of Synchronous Generator
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Fig. 5 DC Current Waveform
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Fig. 6 Multi Layer Perceptron Structure Diagram
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