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The Selected Solution: TrendMiner
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TrendMiner Features – Process Monitoring
High resolution data ( Could be sub-second )

Trending of time series data and transactional data

Process deviations

Performance drift

Equipment abnormalities

Production bottlenecks

Opportunities for optimization

Key Applications at Our Sites:

• Quarry and limestone handling, crushing, screening

• Rotary and PFRK Kilns

• Combustion, burner and system air temperatures

• Kiln Draft

• Fuel Consumption

• Dust collection systems

• Production Rate

• Product quality

Examples: 

Coolers

• Bed Level

• Fan Dampers

• Airflow Distribution

• Temperature Profiles

Dust Collection Systems

• Differential Pressure

• Fan Performance

• Airflow Stability

• Hydration & Crushing

• Throughput Monitoring

• Equipment Utilization

• Process Stability

Hydration & Crushing

• Throughput Monitoring

• Equipment Utilization

• Process Stability
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Process Trending and Troubleshooting

• Challenge: Root-cause analysis of rotary kiln tire #5 vibration/failure 

• Observed load increases from 184 amps to 204 amps. Vibration and other field data gathered to find the 
root cause. 
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Value-Based Search and Filtering

• Finding the Right Data Before Doing the Analysis

• Industrial data contains large amounts of irrelevant operating periods.

• Startup, shutdown, maintenance, equipment trips, low production periods, unstable 
conditions, and upset conditions can distort analysis.

• Trend Miner filters allow users to focus only on desired operating conditions.

• Filters can be built using process variables, equipment status signals, alarms, production 
rates, or quality parameters.

• Analysis becomes more accurate and representative of true plant performance
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Value-Based Search and Filtering

• Example: Filtering out data for when the production rate was less than typical.
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Value-Based Search and Filtering

• Example: Statistical comparison (St Dev, Avg, Range, delta, etc.) between APC (Advance Process 
Control) performance vs regular/manual control.  
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Filtering; Parallel-Flow-Regenerative Kiln Process

• Challenge: Parallel Flow Regenerative (PFR) kilns operate in alternating cycles. 
– Burning Shaft: Fuel firing active, Heat generation, Calcination occurring
– Reversal Period: Flow switching, Process transition
– Regenerative Shaft: Heat recovery, No fuel firing

• As a result, process variables can have significantly different behavior depending on the cycle.
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Filtering; Parallel-Flow-Regenerative Kiln Process

• Use Value-Based Search and Filtering

• Isolate burning or non-burning periods only
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Filtering; Parallel-Flow-Regenerative Kiln Process

• Before Filtering: 
– Burning + Non-Burning + Reversal
– Mixed operating conditions
– Difficult interpretation

• After Filtering: 
– Burning Cycles Only
– Consistent process conditions
– Meaningful comparisons
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Cross-Correlation / Statistics
Hydration Process Optimization
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Lime hydration reaction (Exothermic): 

CaO + 2 . H2O  →   Ca(OH)2  +   H2O  (Steam)   + Heat 

    

Quick Lime (CaO)
Water

Air

Ca(OH)2
Steam and Air

Grits 
Lime dust

Heat

1. Pre-mixing
2. Hydration (Seasoning)
3. Stabilization



Cross-Correlation / Statistics
Hydration Process Optimization
• Challenge: Hydration temperature changes lag water addition.

• Hydration process involves exothermic reaction of lime and water in an agitated chamber, where the hydration temperature is k ey indicator for 
final product quality (Free moisture). 

• Due to increase in temperature during the reaction, and lag time in temperature increase water addition can be difficult to c ontrol

• The heat generates steam from water. The heat helps to speed up the reaction.
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Cross-Correlation / Statistics
Hydration Process Optimization
• Creating a new tag, ability to shift a relevant measurement by the retention time

• Value based search criteria for production rate range of interest
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Cross-Correlation / Statistics
Hydration Process Optimization

• Event Analytics. Option of sorting the search results by calculation/duration/date. 

• Can Export the results from here or continue to Open Event Analytics features within Trend Miner
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Cross-Correlation / Statistics
Hydration Process Optimization

• Finding the range of process parameters where the hydrate product quality was on target 
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Process Optimization – Rotary Kiln Temperature Profile

Challenge: The rotary kiln experienced periodic spikes and instability in Secondary Air Temperature (SAT), resulting in:
• Reduced process stability
• Fluctuating combustion conditions
• Increased operator intervention
• Negative impact on the consistent kiln performance
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Giving Weight to the 
Process AnomalySelecting Critical Tags Perform Similarity Search 

Across Historical Data

Diagnosis and Correlation 
Analysis Root Cause Identification Process Optimization and 

Corrective Actions



Process Optimization – Rotary Kiln Temperature Profile

• Challenge: Finding root cause of a process variation (Secondary Air Temperature).
– Feature used: Similarity Search 
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Process Optimization – Rotary Kiln Temperature Profile
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Process Optimization – Rotary Kiln Temperature Profile

• Similar instances can be found to strengthen the analysis. 
– Highest similarity scores were added as layers. 
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Process Optimization – Rotary Kiln Temperature Profile
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• Objective: Finding process tags that could be correlated or the root cause of the secondary air T variation
– Feature used: Diagnosis 



Process Optimization – Rotary Kiln Temperature Profile

• Collaboration between process and automation teams to improve operational efficiency.
– Use of Trend miner to identify the problem.
– Loop tuning software to implement the solution.
– Data → Information → Insight → Action
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Before After % change

Level- Average 87.5 87.5 0

Temperature -Average 1105 1139 3

Level- St dev 2.6 0.582 -78

Temperature- St dev 39 28.4 -27



Detect, Monitor, and Track Events

• A context Item is a block of information linked to a data point or a period of data
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Detect and Monitor Track Events

Monitor and warn about 
anomalies: 

Capture any process event 
and create context items

Automatically track 
anomalies: Store any 

event along with 
additional needed info 

for further analysis



Detect, Monitor, and Track Events

• Using TrendMiner to continuously evaluate certain anomalies or specific conditions:

• Detect events, Tracks occurrence frequency
– Supports root cause analysis, Preserves operational knowledge

• Searching/ filtering information

• ContextHub Views: Visualization: Table, Gantt or Scatter

• Visualize or count Context Items in dashboards

• Visualize timeframes in TrendHub to drive your analysis

• Easily share with and searched by others

• Compare with other context information

• Graphical representation of your data in TrendHub, or viewed within ContextHub
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Detect, Monitor, and Track Events

Monitor Condition Event Generated Team Notification

Ball Mill Down >10 min Downtime Event "Ball Mill #2 Down"

Vibration > Threshold Reliability Alert "High Vibration Detected"

Feed Rate Low Process Alert "Production Rate Below Target"

Equipment Running Again Recovery Event "Asset Returned to Service"
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3. Trend Miner Event:
(Context Item Created)

2. Trend Miner Monitor: 
Evaluates Defined Conditions

1. Process Data, Historian Tags 
(Power, Vibration, Rate, Status)

4. Webhook Sends Event Data: 
- Email Message

- Context Item inside Trend 
Miner

- Call Webhook*



Detect, Monitor, and Track Events

• Example: Implementation of plant down/run time for a mineral processing system. 
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Dashboards

• Historian Data → Analysis → Insights → DashHub → Operational Visibility

26



27

Dashboards
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Dashboards
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Summary
• Key Applications of TrendMiner in Lime:

• Data Discovery:
– Process Monitoring
– Value Based Search
– Filtering

• Process Optimization:
– Statistical Analysis
– Similarity Search
– Diagnosis
– Root Cause Analysis

• Operational Intelligence:
– Monitors
– Context Capture
– Notifications
– Dashboards

Faster troubleshooting, improved process stability, and data-driven operational decisions.



Thank you for your attention!
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Appendix
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