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Proof of Concept – Focus Area

• Wide-area visualization
• Oscillation detection
• Equipment failure monitoring
• Phase angle monitoring
• Voltage stability monitoring
• Trending
• Event replay
• Alarms and alerts
• Linear state estimation
• Fault location
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• NERC standard compliance
• Forensic event analysis
• Model validation (equipment, generation, 

power system)
• Identify equipment problems and mis-

operations
• Field equipment commissioning

Situational Awareness Offline Analysis

Transmission Asset Analytics



Develop capability to enable the use of high resolution data for 
identifying, analyzing, and proactively mitigating equipment failures
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Our Approach
• Provision high resolution data from multiple data sources for a specific time period after the occurrence 

of a transmission event
• Provide capability for cleansing, normalizing, mapping, validation checks
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• Provide an integrated view of high res data analytics on a comprehensive analytics platform 
• Data can be used for visualization using business intelligence tools (e.g. PowerBI or Tableau)

• Use the insights from analysis for decisions that can be worked into business processes to 
proactively manage costs, reliability, performance, and workforce

Data

View

Analyze
(Using historical 

data)

Diagnose 
(Real-time)

• Real-time signal processing/streaming
• Anomaly detection using advanced pattern recognition

Improve

• Provide advanced analytics capability that allow for statistical analysis, trending and predicting
equipment failure 

• Provide a platform that allows the use of artificial intelligence and machine learning for future analysis

Transmission Asset Analytics



The Databricks Solution
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Unified Analytics Platform
One platform that encompasses development-to-
production lifecycle – from preparing datasets, feature 
engineering, model development, training models, to 
deployment of models into production.  

Transmission Asset Analytics



The PoC in Steps
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1

2

3

PICK A USE-CASE
Identify a use-case that will bring value

ALLOW SECURE DATA ACCESS TO CLOUD
Ensure datasets are in a secure cloud environment or can be 
accessed securely from the cloud

CO-DEVELOP AND DELIVER PROOF-OF-CONCEPT
TVA team (Data & Analytics, TOPS) to work with Databricks to 
deliver use case and show value over time

Transmission Asset Analytics



Architecture Overview
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Transmission Asset Analytics
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Future Transmission Asset Management 
Analytics Possibilities
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Maintenance Optimization

Drone and Lidar analytics

Asset Analytics

Maintenance Forecasting

Asset Health Monitoring

Base Case

• Equipment/Asset monitor with query and drilldown 
capability

• GIS software 
• Event recording

• PM/CM analytics
• Risk analytics
• Drivers and performance trending
• PQ/DFR/relay/scada analytics for diagnostics

• RUL forecasting
• BOM prediction
• Vegetation trimming prediction
• Asset failure prediction

• Maintenance schedule 
optimization

• Maintenance crew 
dispatch

• SC optimization
• Trimming optimization

• Manual processes
• Unmanaged data

Awareness Understanding Competence ExcellenceInnocence
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• Corrosion detection
• TL health
• Pole health
• Transformer and insulator health
• Vegetation Management

TVA Analytics Strategy

PoC to address 
the first two steps

Future possibilities for 
platform and analytics
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