Outline for Hydropower

I. The water cycle

A. Evapotranspiration




B. Condensation




C. Precipitation




D. Storage




E. Flow to oceans




II. Flowing water as a source of power

A. Power (kW) = 5.9 x flow (cubic m/second) x head (meters)




III. Two uses for hydropower

A. Direct





B. Electrical generation

IV. Direct uses of hydro energy

A. Textile manufacturing



B. Grist mills




C. Saw mills




D. Irrigation




V. Hydroelectric generation

A. Dam structure

1. Storage reservoir



2. Penstock



3. Turbine



4. Generator



5. Power cables



6. Downstream outlet
B. Types of hydroelectric generation

1. Impoundment



2. Pumped storage capacity



3. Run of river



C. Classification based on generating capacity

1. Micro



2. Small



3. Large



D. Based on head

1. High




2. Low




3. Ultra low





VI. Global hydroelectric generation

A. Global variability in hydropower potential



B. Hydropower installed capacity growth since 1900



C. Comparison with other fuels



D. Leading countries in production of hydropower



E. Leading countries in use of hydropower



F. Global variability in hydropower potential



VII. U.S. hydroelectric generation

A. Total production 

1. 1949-2009



2. 2011-2017



B. Leading states for production



C. Presence and distribution of dams in U.S.



VIII. Benefits of hydropower

A. Economic



B. Recreation and flood protection



C. Long lived



D. Constant power



E. Conserves fossil fuels



F. Benefits local economies



G. Can be implemented remotely



H. Prevent fossil fuel pollution



IX. Problems with hydropower

A. Impacts to birds and fish



B. Upstream impacts



C. Downstream impacts

X. Dam removals



XI. New sources of hydropower

A. Tides

1. Diurnal rise and fall of water



2. Most effective where tides are large



3. Include

a. Tidal stream systems



b. Barrages



B. Wave power

1. Up and down motion of sea surface



2. Need devices that can convert motion to electricity



3. Some systems recently deployed



4. Challenges



C. Capturing energy of Gulf Stream

