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Abstract:

JFE Engineering is developing plant digital twins and domain-specific generative Al as digital transformation (DX)
technologies that integrate engineering domain knowledge with data science. The plant digital twins have contributed
to operational optimization and design efficiency improvements in methane fermentation, wastewater treatment,
waste incineration, and CO, capture processes. For the domain - specific generative Al, we established a methodology
for training large language models (LLMs) on specialized knowledge, including proprietary in-house expertise, and

built a generative Al system dedicated to the analysis of and countermeasures against metal corrosion. This paper
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presents an overview of these developments along with practical application examples.
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Fig. 3 Stabilization of methane gas generation through
optimization of feedstock input
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Fig. 5 Conceptual illustration of virtual operation using the
incinerator digital twin
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Question: What are the cause and countermeasure?

Case: Localized corrosion in brass heat exchanger caused by naphtha flow
Situation: Tubes exposed to naphtha flow are locally corroded
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Fig. 8 Response example of domain-specific generative Al
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