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Project Milestones
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Project Overview
The primary objective of this engagement is to model and identify anomalous behavior in 
different modes of operations of coal-fired power plant assets.
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The scope of effort involves leveraging existing sensor data feeds from the assets, and delivering a solution 

with the following objectives: 

• Health assessment of scoped assets. 

• Symptoms-based early warning of impending failures. 

• Root-cause analysis providing a detailed view of anomalous behavior across features.
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AI Strategy
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Data science process overview
SparkCognition employs a standard data science process that enables flexibility and quality in 
the model development and deployment phases.
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Business 
Problem & 

Context

Data Review 
and 

Preparation

Model 
Development

Evaluation Deployment

Understand what 
the problem is, how 

it is currently 
handled and other 
relevant process 

details

Examine the data to 
build a baseline 

understanding in 
what the data 

represents, its quality, 
how it can be used. 
Scale and transform 

data as needed.

Train model(s) 
based on inputs 

identified in 
attempt to solve 
business problem

Evaluate model 
performance based 

on common 
statistical metrics 
given problem set

Refine model inputs and 
parameters if needed

Prepare to 
operationalize the 

model by connecting 
to live data streams, 

deploying in software, 
integrating into 
workflow, etc.
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Data Review
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Data Filtering: Model Definition
• Defining the asset high-level operating modes, each of which will be modeled.

Model Definition
# of Tags

Fullspeed • 3-TURB-SPEED-RPM > 3590 267

Lowspeed • 3-TURB-SPEED-RPM <= 3590 267

Model Definition
# of Tags

ON • 3_GEN_NET_PWR_MW > 5 87

OFF • 3_GEN_NET_PWR_MW <=  5 87
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Data Filtering: Train/Test Split
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Sliding Window Back-Testing
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Sliding Window Back-Testing
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Sliding Window Back-Testing
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Sliding Window Back-Testing
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Sliding Window Back-Testing
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Modeling Training
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Model Training: Clustering
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Model Training: Clustering
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Model Training: Clustering
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Model Training: Clustering
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Model Training: Clustering
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Model Training: Normal Behavior Modeling
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Steam Turbine Validation Results: Clustering
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Steam Turbine Event Example
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Generator Validation Results: NBM
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Generator Event Example
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Model Output: Alerting
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User Interface

Spectrum plot of contributors to Risk Level before event
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User Interface

Spectrum plot of contributors to Risk Level during event
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Identified never-before-seen issue
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Questions?
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