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Small & Micro 

Hydropower  

The use of hydroelectric power to provide 

continuous electrical production for commercial 

use goes back to 1882 in Appleton, Wisconsin. 

There, on September 30, H. F. Rogers began 

powering his home and two paper mills with 

electricity from a 12.5 kW Edison Ûà×Ìɯȿ*ɀɯ

dynamo driven by water from the Fox River.  

 It is significant that this first hydroelectric 

power plant began operation less than four 

ÞÌÌÒÚɯÈÍÛÌÙɯ3ÏÖÔÈÚɯ$ËÐÚÖÕɯÖ×ÌÕÌËɯÛÏÌɯÞÖÙÓËɀÚɯ

first commercial steam generator plant in New 

York City. It was years before Nicolas Tesla and 

George Westinghouse would harness Niagara 

Falls for large-scale distribution of hydro-

ÌÓÌÊÛÙÐÊɯ×ÖÞÌÙȭɯ6ÌɀÓÓɯÓÖÖÒɯÐÕÛÖɯÛÏÈÛɯÉÐÛɯÖÍɯÏàËÙÖɯ

history in future issues. 

Naturally, the use of water to power a dynamo 

impacted industries ÉÌàÖÕËɯ1ÖÎÌÙÚɀɯ×È×ÌÙɯ

mills. The hydroelectric-powered dynamo 

began to replace the water wheel and animals 

which had provided power in mines and 

industries before 1882. By the late 1800s, 

hydropower was widely used to run the hoists 

and ventilation systems in mines. The stream 

ÛÏÈÛɯÍÓÖÞÚɯÛÏÙÖÜÎÏɯ#ÖÙÈËÖ5ÐÚÛÈɀÚɯÙÈÕÊÏɯ

provided power for machinery in the gold mine 

that was once operated there.  

Although it was quickly applied to industry and 

mining, electricity had a much greater potential 

to improve life for the average citizen. Before 

Thomas Edison, most lighting was provided 

by candle, kerosene, or gas.  Edison realized 

that if he could replace these older methods 

with a dynamo-powered lighting system, the 

world would be clambering at his door for all 

the power his new company could produce.  

To this day, lighting remains one of the 

primary uses for electric power, especially in 

developing countries.  One need only look at 

space photos taken of the earth at night to 

understand the impact of lighting in our 

modÌÙÕɯÞÖÙÓËȭɯ,ÜÊÏɯÖÍɯÛÏÐÚɯÌÓÌÊÛÙÐÊɯȿÓÖÈËɀɯ

continues to be powered by hydroelectric 

power systems.  

.  

NASA Night Light Image 

Small and Micro hydropower systems are 

ideal extensions of this grid into rural 

communities and can also provide off grid or 

detached hydropower resources  

6ÌɀÓÓɯÛÈÓÒɯÔÖÙÌɯÈÉÖÜÛɯÏàËÙÖɯÏÐÚÛÖÙà, 

development and efficiency in future issues. 

Moments in Hydropower History ï 
Worldôs First Hydroelectric Plant 

Critical Hydropower 
Information   

¶ Head or Water Column 

¶ Water Flow Rate or Q 

¶ Hydrology 

¶ Metrology 

¶ Geology 

¶ Biology 

¶ Regulation issues 

Key Measurements for Hydropower Success ï Small & Micro Hydro  

The two key measurements for hydropower 

planning are the head pressure and water flow 

ÙÈÛÌȮɯÊÈÓÓÌËɯȿ0ɀ.  You will also need 

measurements related to hydrology, (stream 

system science), metrology (weather science,) 

geology (earth, rock and soil science) and 

biology (life science). We will discuss each of 

these as we continue to explore Small & Micro 

hydro development.   

When looking at your site, do you have any of 

the following types of questions?    

¶ How do channels and pipes affect power 

output and cost? 

¶ How can I harvest energy from a water 

treatment plant? 

¶ Does water temperature play a role? 

Or as we suspect, you have a special set of your 

own questions.  In the next few weeks, we will 

invite you to explore these.  Watch your inbox . 
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Figure 1:  

Edison's 'Brilliant' Patent  

 

http://www.doradovista.com/ReadersCorner.html


© 2009 All rights reserved -- DoradoVista, Inc.     www.DoradoVista.com  
2 

  
 

A simple starter for head measurement is to use 

topographic maps for a rough estimate of ÛÏÌɯÚÐÛÌɀÚ 

potential. This will help determine whether the 

site is worthy of additional field work.  

Topo maps are typically given in contour intervals 

that are much too imprecise, producing a rough 

measure accurate to within a ten foot interval, or 

about 3 meters of elevation.  To properly size a 

turbine and its power potential the measurements 

must be much more accurate, especially for low 

head systems.  

A more accurate measurement of head requires 

How to measure Head and Flow ï Roughing It Topographically  

careful field measurements. We will discuss 

several procedures for making these next 

measurements. 

To accurately measure flow, you must either 

determine the flow using an actual timed 

measurement into a known volume, or you must 

perform a different parametric measurement of 

several physical flow characteristics that can then 

be used to estimate flow accurately.  

 

Nugget ð 

 

ɁPower is the 

Quantity of Energy 

or Work that can be 

done in a given 

amount of timeȭɂ  

Nugget ð 

 

ɁTopo maps are 

typically given in 

contour intervals that 

are much too coarse to 

use for anything but 

an initial rough 

estimate.ɂ  
  

 

As water enters the intake of a Run of River 

Hydropower system the energy contained in the 

flowing water is mainly in the form of hydraulic 

potential energy.  As this water courses through the 

various conduits and the penstock the potential 

from the waters height or head is converted to 

potential energy in the form of pressure rise in 

bottom of the penstock.    

 

As this pressure is reduced across the turbine or 

water wheel the pressure drop and flow ɁQɂ or 

hydraulic power is converted into kinetic energy by 

accelerating the water through the turbine.  This 

hydraulic power is converted to mechanical power 

when the moving water is turned by the turbine 

blades. 

 

The rotating turbine or wheel transmits mechanical 

power in the form of rotational torque and speed 

Flow of Power  Conversions through  a Hydropower System  
through the gearbox or belt system to match the 

generator armature speed or frequency and 

electrical power output. 

 

As the generator armature coils rotate through 

the magnetic fields inside the generator the 

mechanical power is converted one more time to 

electrical power in the form or voltage and 

current.  Transformers convert electric voltages. 

 

In the text and diagrams we have somewhat 

interchangeably used the term power and 

energy.  There is a significant relationship 

between these as we will define here: 

 

Power is the Quantity of Energy or Work that 

can be done in a given amount of time.  It is an 

energy transfer rate and is measured in Watts.  

http://www.doradovista.com/DV_Hydro_Power.html
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# Hydropower System Component Description s 
1 Stream flowing  past intake and outlet points with sufficient flow and head to be worth hydroelectric development 

2 Trash rack  or intake screen (Coanda-wedge wire or bars with cleaner) 

3 Intake water diversion  structure, diversion gate valve, and settling basin 

4 Diversion channel  ÊÈÕÈÓȮɯËÐÛÊÏɯÖÙɯ×Ð×ÌɯÈÛɯÈÛÔÖÚ×ÏÌÙÐÊɯ×ÙÌÚÚÜÙÌȭɯɯ6ÈÛÌÙɯÍÓÖÞÚɯÈÛɯÙÈÛÌɯȿ0ɀɯÍÙÖÔɯÏÌÙÌɯÛÖɯtail water  

5 De-silting header box  for flow regulation into penstock where pressure builds and any water hammer can vent 

6 Bypass conduit  to allow system to clean out silt buildup and vent any excess flow 

7 Penstock main pressure building conduit Use care if head is large, 130 psi or greater as high head pressure can be dangerous. 

8 Inlet regulation valve  for turbine This is the throttle for controlling power and system shutdown.  This valve regulates power 

into turbine to balance output from generator.  Note: Turbine rpm will give right generator frequency. 

9 Hydro Turbine  or Wheel  depending on type of system chosen (Impulse or Reaction) 

10 Draft tube  used in reaction turbine or simple atmospheric tailrace chamber 

11 Tailrace  channel for slowing and redirecting water back into stream 

12 Gear Box or Belt Drive provides most efficient range of turbine operation and maintains generator output at correct frequency 

13 Generator   most common types used are either synchronous or induction depending on power application 

14 Power Switch & Breaker  safety device to disconnect power 

15 Transformer  AC conversion of generator output voltage to transmission line or use voltage 

16 AC Output to Load or Grid  transmission line to point of use, voltage and current define loss based on wire gauge and distance 

17 Control and Monitor CPU  maintains power in to turbine (flow) in balance with generator power (load) and safety monitor and 

override controls 

18 Communication Line  connection to outside computer link via Web, RF, phone or other means  

 Allows remote monitor and control of complete system parameters. 

http://www.doradovista.com/DV_Hydro_Power.html
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About DoradoVista  
 
DoradoVista is a hub for several entrepreneurial efforts. 

The first effort is a ranch with agriculture at its center 

(blueberry and boysenberry production.) With agriculture 

came the need for water and power to irrigate.  

 

Somewhere between these points it became clear that the 

property had a potentially valuable resource in flowing 

water. There is sufficient flow and head to make enough 

electric power for pumps and other ranch energy with 

excess to sell to the grid for profit. The hydropower 

projects we have tackled are a good match for our 

engineering background. 

 

We serve an international market with small and micro 

hydropower interests, gold prospecting tools and Web 

marketing strategies. We plan to produce mighty fine 

berries in the future as well!  Service is our focus and 

mission. We look forward to serving our clients better 

every step of the way.  

 

Sincerely,  

 Jess 

DoradoVista, Inc.  
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Small & Micro Hydro Topic  Issue 

Intro to Small & Micro Hydropower  V9 i1 

Measuring Head & Flow  V9 i2 

Small Hydro System Components V9 i2 

,ÖÙÌɯ'àËÙÖ×ÖÞÌÙɯ(ÚÚÜÌÚɯȫɯ(ËÌÈÚȱ Future 

 

 

Do you have any Hydropower Prospecting 

Questions or Answers?   Feel free to email us at - 
HydroQuestions@doradovista.com 

 

Thanks again! 

Jess and the Hydropower Team at  

DoradoVista, Inc. 

 

 
Jess & his Gold Pan 

 

See Back Issues at the  

Hydro power  1ÌÈËÌÙɀÚɯ"ÖÙÕÌÙȯ 

http://www.DoradoVista.com/ReadersCorner.html 

In this issue we introduced several Head and 

Flow measurement procedures.  This issue was 

so packed that we will dedicate the next issue 

to an important Hydropower evaluation tool ɬ 

Weather and the Flow Duration Curve, or 

FDC.   

 

The FDC is a statistical charting device for 

ÌÝÈÓÜÈÛÐÕÎɯÈɯÊÙÌÌÒɯÖÙɯÙÐÝÌÙɀÚɯÝÈÙÐÈÛÐÖÕÚɯÐÕɯÍÓÖÞȮɯ

or Q.  The FDC is important to understand 

ÞÏÌÕɯÌÝÈÓÜÈÛÐÕÎɯÈɯɁÙÜÕɯÖÍɯÙÐÝÌÙɂɯÚÔÈÓÓɯÏàËÙÖɯ

prospect. It will help you predict more 

accurately how much power, and during 

which months, you can expect to produce. 

Understanding the FDC will help determine 

the most effective size of hydro turbine and 

penstock for your project.  

 

We continue to introduce these topics 

gradually to provide a foundation. Then we 

can expand into more detailed technical 

discussions without losing too many readers. 

We have heard the requests for help from so 

many of you regarding your site and its 

Hydro-ÌÓÌÊÛÙÐÊɯ×ÖÛÌÕÛÐÈÓȭɯ#ÖÙÈËÖ5ÐÚÛÈɀÚɯÈÐÔɯÐÚɯ

to help serve you in this endeavor. 

Small & Micro Hydropower Future Topics -  Update  

SmallHydroNews@DoradoVista.com  

www.DoradoVista.com   

DoradoVista ï  
Harnessing 
Renewable Energy, 
one drop at a time!  
 
 
 

 

 
Pelton Wheel 

 

 

 

 
Water in Motion 
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