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How it works Pelton Impluse



How it Works-Francis Pressure 
Drop



Power Head

• Pressure or Elevation Drop at Machine
• Friction Loss/Pipe Size/Roughness
• Tailwater Level
• Forebay Elevation
• Area/Capacity Curves





Electric Output

KW = QH e(.748)
8.81



Electric Output

KW = QH



















Penstock-
Flow/Penstock Size & Length











Flow

Accurate Flow Data is Essential
Develop Design Criteria Flows

Run-of-the-River
Irrigation
Storage for Peaking
Environmental Releases



Raw Data































Present Value vs. Plant Capacity



Other Critical Issues

• Funding
• Water Rights
• FERC License or Exemption
• Concept Design
• Cost Estimate
• Power Purchase Agreement
• Interconnect /Wheeling 
• Cash Flow Analysis



4 Fatal Flaws

• Water Amount
• Diversion-Fish, Trash, & Screens
• Control Strategy
• Do It Yourself Method

“Expertise costs, lack of expertise 
costs more”


