
Enhancing Lubricant Condition Monitoring 

with Artificial Intelligence and Business Intelligence

Traditional oil analysis programs have long supported preventive maintenance by assessing lubricant 
health and detecting early signs of machinery wear. However, these programs often fall short in 
delivering real-time insights, actionable intelligence, and scalable diagnostics across equipment fleets. 
LubeAI redefines this paradigm by integrating classic methodologies with advanced Artificial 
Intelligence (AI), Machine Learning (ML), and Business Intelligence (BI) visualization, providing a robust 
decision-making platform.
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Condition-based maintenance relies on accurate, timely lubricant analysis to identify anomalies before 
they evolve into failures. LubeAI introduces a comprehensive model that enhances traditional oil 
monitoring workflows with intelligent, data-driven insights presented through Power BI dashboards. 
This white paper outlines the system architecture, methodology, and benefits of the LubeAI platform.
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Traditional Elements of Lube Monitoring
The foundational structure of LubeAI is grounded in established oil analysis best practices:

2. Asset Data Management: Centralized database including lubricant types, OEM specifications, historical 
failure modes, and operational parameters per asset.

4. Sample Logistics: Controlled transportation to accredited laboratories ensuring chain-of-custody.

5. Analytical Testing: Both basic (viscosity, TBN/TAN, wear metals) and advanced techniques (FTIR, particle 
count) based on asset criticality.

3. Certified Sampling Program: Periodic, technician-administered sampling campaigns under ISO/ASTM 
protocols.

6. Standard Reporting: Generation of lab reports based on thresholds and limit exceedances, including 
diagnosis and recommendations.

1. Sampling Hardware Setup: Installation of dedicated ports and valves for consistent, contamination-free 
oil sampling.

LubeAI Differentiators
From Step 6 onward, LubeAI distinguishes itself by incorporating digital intelligence and machine learning:

7. AI-Based Analytics: Using supervised and unsupervised ML models trained on historical and real-time oil 
analysis data, LubeAI identifies patterns indicative of degradation mechanisms (e.g., oxidation, wear 
acceleration).
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Architecture Overview

Ÿ KPI tracking (sample turnaround, warning rate, oil life trend)

8. Automated Condition Summaries: NLP-based report synthesis creates actionable maintenance 
summaries from multivariate oil data.

9. Interactive Power BI Dashboards:
Ÿ Fleet-wide lubricant condition visualization

10. Online Report Access: Integrated access to both traditional PDF lab reports and interactive dashboards 
from any device.

Ÿ Predictive maintenance alerts
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Case Study 
Highlights

Ÿ TBN/TAN variance analysis 
across operating intervals

Ÿ Viscosity degradation trends 
per unit (UG-100B & UG-100C)

Incorporate data visualizations 
from the monthly KPI reviews:

Ÿ Reduction in oil change 
intervals via AI-predicted 
optimum oil life

Benefits of 

Ÿ Early failure detection beyond 
static lab thresholds

Ÿ Reduced human interpretation 
errors

Ÿ Historical trend benchmarking

Ÿ Actionable insights for        
cross-site optimization

Ÿ Scalable architecture for     
multi-site deployments

Future 
Enhancements

Ÿ Expanded AI training on 
additional operating contexts 
(load, ambient)

Ÿ Integration with CMMS/EAM 
platforms

Ÿ Digital twin simulations for 
what-if oil scenarios
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