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• Holistic Approach

• Integration of AI Driven Models for PM 
and Safety

• General versus Targeted Approach

• Roadmap for Maximizing Returns on 
AI Investment

Agenda



Predictive Power
Leveraging Digital Twins for Preventative Action

• Digital twins create a virtual representation of the pyro process

• Real-time data from sensors enables continuous monitoring

• Dynamic state simulation predicts potential issues before they 
occur

• Allows for planned maintenance during optimal times, 
minimizing disruption



• Clinker Production:
Monitor for deviations from expected output to 
identify potential blockages or inefficiencies

• Calcination Degree:
Ensure optimal calcination for product quality and 
energy efficiency

• Burner Temperature: 
Track temperature fluctuations to prevent 
overheating or under-burning

• Clinker Temperature:
Maintain stable clinker temperature for consistent 
product quality.

• Fuel Efficiency: 
Analyze fuel consumption to optimize energy 
usage and identify potential issues.

Predictive Power
Leveraging Digital Twins for Preventative Action



Predictive Power
Machine Learning – Model Predictive Control



AI Powered Analytics for Safety



AI Powered Analytics for Safety



• Life Safety Ropes & PPE Detection

• Slips, Trips, and Almost Falls Detection

• Worker’s Improper Means of Climbing 
Detection

• Missing Barricades Detection

• Forklift Operations

AI Monitoring Solutions
Work at Height Video Analytics



General versus Targeted Approach

• Holistic Process Optimization

• General Overall Approach versus Targeted Process Focus

• Nuanced domain expertise

• Manage extreme high volatility 

• Specific measurement challenges of single asset

• Example – model designed to optimize grinding power 
versus precise adaptation for min-min variations in material 
hardness



Partnerships for Process Control 
and Decarbonization
• Targeted Process Focus

• PSD Control with Online Particle Sizer
• Traditional QC versus Focused QC
• Variations in material, changes in hardness and moisture to 

predict final product quality
• Energy Optimization

• Pyro Analysis with Kiln Analyzers
• Predict chemical & thermal state of kiln before lab results
• Integrate advanced sensors to predict quality – C3S variance 
• Management of complex variables



Target Process Focus        Sensor & Data 



Roadmap for Maximizing Returns 
on AI Investment
• Data Management and Cultural Change

• Investment Data Fidelity
• Clean foundation from data quality from sensors and lab 

inputs.
• Focus on Closed-Loop Deployment

• Transition rapidly from open to closed loop recommendations
• Allow AI system to write SP’s directly to DCS

• Mandatory Workforce Adaptation
• Training& acceptance programs centered on AIAP model
• Operators must understand and trust AI recommendations
• Move to a constant optimized, data-driven environment 



Thank You For 
Listening!
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