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Digital 
Transformation 

in EAF 
Steelmaking

Increasing 
automation and 
digitalization

Higher complexity 
of operations

Requirements: 
efficiency, 
sustainability, safety



The 
Training 

Challenge

Strong dependence 
on human expertise

Tacit knowledge 
difficult to transfer

Traditional training 
not scalable

Risk of knowledge 
loss



Limitations 
of Current 

Training 
Systems

Simulation: process-
centric

Documentation: static

Lack of cognitive 
support

Limited decision-
making training



Proposed 
Approach

AI-enhanced 
training ecosystem

Human-centric 
perspective

Integration with 
existing simulators



From 
Process-

Centric to 
Human-
Centric 
Training

Focus on operator 
decision-making

Explicit modelling 
of cognition

Support for 
reasoning and 
learning



Overall Training Architecture

KNOWLEDGE LAYER COGNITIVE LAYER 
(CLEAR AGENTS)

INTERACTION LAYER 
(CHATBOT)

INTEGRATION LAYER 
(SIMULATORS)



System Components

KNOWLEDGE 
ENVIRONMENT

COGNITIVE 
AGENTS (CLEAR)

CONVERSATIONAL 
ASSISTANT

INTEGRATION 
WITH SIMULATORS



Cognitive Agents (CLEAR Architecture)

Emulation of 
expert reasoning

Explainable 
decision support

Adaptive 
behaviour
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Integration with Industrial Platforms
Cognitive architectures are theoretical and 
computational frameworks that seek to model 
the human mind to create intelligent artificial 
agents capable of reasoning, learning, and 
acting. 
- SOAR (State, Operator, And Result) is one of 

the oldest and most established 
architectures, focused on problem-solving 
through rules, while 

- CLEAR (Concise, Logical, Explicit, Adaptive, 
Reflective) is a more recent approach focused 
on integrating language models, knowledge 
graphs, and supervision.



Training Methodology

Progressive learning approach

Knowledge → Guided → Scenario → 
Autonomous

Gradual reduction of support



Integration with Industrial Platforms

Works 
with 

existing 
simulators

Realistic 
scenarios

No 
duplication 
of models
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Preliminary Results

Improved 
knowledge 

access

Better 
understanding 

of decisions

Reduced 
cognitive effort

Estimated 
training 

reduction: 20–
35%



Expected Benefits

Faster 
onboarding

Reduced 
errors

Improved 
safety

Knowledge 
transfer



Conclusions

Human-centric 
training 

approach

Integration of 
AI and 

cognition

Complement 
to simulation 

systems
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