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Overview

• TVA and Tennessee 

Valley 

• Optimization at TVA

• Hourly Model Changes

• Why?

• What? 

• How?

• What’s Next?
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Tennessee River System 
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Reservoir System Benefits

• Flood Control

• Navigation

• Power

• Recreation

• Water Quality

• Water Supply
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Goal of Optimization

• ~10% of TVA’s Portfolio

• Low O&M Costs

• Rapid Dispatch 

• Flexibility

Balance System Benefits

Minimize Total Cost of Generation
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Why Change the Hourly Model?

• Unit Start/Stops

• Unit Ramping

• System Ramping

• Partial-Unit Use

• Pulses

• Special Operations

• Hydrothermal Needs

• Recreation

Some Constraints Not Fully Modeled 
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Why Change the Hourly Model?

• Smooth Generation/Eliminate 

“Holes” 

• Meet Unit Ramping

• Meet Minimum Flows/Pulses

Fortran-Based “Clean-Up”

“Clean-Up” Could Undo Optimization
• System Ramping

• Special Operations 

• Hydrothermal Needs

• Recreation
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Migration to Delft-FEWS

• Centralized Data Warehouse

• Faster

• Excels at Storing and 

Manipulating Time-Series

Pros:

Challenges:
• Requires Initialization Rules

• Improved LP Parameter 

Estimation (Approximation 

Points)

• Easier to Modify Policy
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Considerations

• Run Time

• Allow for User 

Input/Overrides

• Meet Minimum Flows/Pulses

• Meet Daily Volumes

• Special Operations

• Eliminate “Holes”/“Peaks”

• Minimize Spill

• Meet Unit/System Ramping

Reduce Need for User 

Input!
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Model Innovations
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• Basics remain

• Added complexity where 

needed

• Minimum flows

• Merged Hydro Ramp 

Rates

• Minimize Spill

Optimization Goals:



Model Innovations

Hourly RiverWare Model Update Challenges and Opportunities |  12

• Why force optimization to 

find a value if you already 

know the answer?

• Sets outflow via an 

initialization rule if to 

outflow exceeds turbine 

capacity.

“RunMSL” Function:



New Opt/RBS vs Final Preschedule
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Next Steps

• Refine the model

• Special Operations

• AGC Plant Scheduling 

• Scheduling in the model

• Unit-level Scheduling

• Day-by-day vs timestep-by-timestep

• 10-day run?

• Days 1-3 at unit/plant level?

• Days 4-10 at the system level?
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Summary

• Original Solution Required Much User Clean-Up

• Normal Operation Constraints Were Only Partially 

Implemented in the Original Optimization Solution

• RiverWare and Computers have evolved greatly

So… Why Change the Hourly Model?
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Questions?


