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PartsofaHydroelectricPlant

Mostconventionalhydroelectricplantsincludefourmajorcomponents(seegrap
hicbelow):
1.Dam.Raisesthe waterleveloftheriverto create fallingwater.Also

controlsthe flowofwater. Thereservoir

thatisformedis,ineffect.storedenergy.

2.Turbine. The force of falling water pushing against the turbine's
blades causes theturbine to spin. A water turbine is much like a
windmill, except the energy is provided byfalling water instead of
wind. The turbine converts the kinetic energy of falling water
intomechanicalenergy.

3.Generator. Connected to the turbine by shafts and possibly
gears so when the turbinespins it causes the generator to spin also.
Converts the mechanical energy from theturbine into electric
cnergy. Generators in  hydropower plants work just like

thegeneratorsinother typesofpowerplants.

4. Transmissionlines.Conductelectricityfromthchydropowerp

lanttohomesandbusiness

HowMuchElectricity CanaHydroelectric PlantMake?
Theamountofelectricityahydropowerplantproduc esdependsontwofactors:

1.How Farthe
\\"atchnIIs.Thefmihcnhe\\'a[crfalls,themorcpowerilhas.Gcncrally.thc
distance that the water falls depends on the size of the dam. The
higher the dam.the farther the water falls and the more power it has.
Qcientists would say that thepower of falling water is "directly

proportional”  to  the distance it falls. In  other

words. waterfallingtwiceasf: arhastwice asmuchcnerg)'.

2. Amount of Water Falling. More water falling through the turbine

will produce morepower. The amount of water available depends on

the amount of water flowing downthe river. Bigger rivers have more

1 ' 2 ore energy.
flowing water and can produce more gy
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1 d.smﬂhalthcrcisasmnlldamin_\'nurarcathmisnntuscdtnpnniu(:cc]cc

tricity.Maybethedam is used to provide water to irripate

farmlands
or maybe it was built 1o

make a lake forrecreation As
\\-r:crplainc‘dalm\'c_}mmccdlnl-:nowlwmhings'

3.Howfarthewaterfalls, Fromtalkingto the

personwhooperatesthed

am.we learnthatthedam is]0 feethigh sothe
water falls]0fect.

4. Amount of water flowing in the river. We contact the United

States

GmlogicalSurvcy.lhcagcncyinlth.S.maUncasuresrivcrﬂ
thattheavera

ow.andlearn

aac0c0o0co0oO0OOOOO

geamountofwater flowinginour river 1s500cubicfectper

i
a4

second
Nowallwencedtodoisalittlemathematics.
Enginccrshavcfoundﬂ:ahvccanca!ctﬂaicthcpowcr

usingthefollowingformula:

ofadam

Power= (HeightofDam)x( RiverFlow)x(Efficiency)/11.8

Power Theelectricpowerinkilowatts(onekilowattequals1 .( 100watts).
HeightofDam  Thedistancethewaterfallsmeasuredinfeet.
River Flow Theamountof waterflowingintherivermeasuredincubicfect persecond.

I 1nwwclll[u:lurbincandgcncratnrcnm-'crtthepm\‘cn1ﬂ'ullingwa{crimuclecllicpn
Efficiency wer.Forolder poorlymaintainedhydroplantsthismightbe60%(0.60)whileforne

wer,welloperatedplantsthismight beashighas90%(0.90).

11.8 Convertsunitsoffeetandsecondsintokilowatts.

For the dam in our arca, lets say we buy a turbine and

generator with an efficiency of
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80%.Thenthepowerforourdam willbe:
Power=(10fcet)x(500cubicfeet persecond)x(0.80)/ 11.8=339kilowatts

Togetanideawhat339kilowattsmeans,

let'ssechowmuchelectricenergyweean makeinayear.

Sinceclectricenergyisnormallymeasuredinkilowatt-
hours,wcmu]lip! vythepowerfromourdamby

thenumberofhoursinayear.

Electric Energy = (339 kilowatts) x (24 hours per day) x (365
days per year) = 2,969,000 kilowatthours

The average annual residential energy use in the U.S. is about
3.000  kilowatt-hours  for  eachperson.Sowecanfigureout
houman_\-penpleourdamcouldscrvebydividingmcannualcnergmm
ductionby3,000.

PeopleServed=2,969,000kilowatts-hours/3,000kilowatt-
hoursperperson)=990people.

Soourlocalirrigationorrecreationdamcouldprovideenoughrenewable
energvtomeettheresidentialneeds

of990peopleifweaddedaturbineandgenerator.
Types of hydropower plants
There are three types of hydropower facilities: impoundment. diversion. and
pumped storage. Some hydropower plants use dams and some do not.

Although not all dams were built for hydropower, they have proven useful for
pumping tons of renewable energy to the grid. In the United States. there are more

than 90,000 dams, of which less than 2,300 produce power as of 2020. The other
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dams are used for recreation, . stock/farm ponds, flood control, water supply,

and
irrigation.

Hydropower plants range in size from small Systems suitable for a single home or
village to large projects producing electricity for utilities. |

-carn more about the sizes
of hydropower plants.
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IMPOUNDMENT

The most common type of hydroclectric power plant is an impoundment

facility. An impoundment facility, typically a large hydropower system, uses a dam to

store river waler in a reservoir. Water released from the reservoir flows through a

turbine, spinning it, which in tumn activates a &cnerator 1o produce electricity. The
water may be released 1o meet changing electricity needs or other needs, such as flood

control, recreation, fish passage., and other cnvironmental and water quality necds.

DIVERSION

A diversion, sometimes called a “run-of-river” facility, channels a portion of a
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river through a canal and/or a penstock to utilize the natural decline of the river bed

clevation to produce energy. A penstock is a closed conduit that channels the flow of

water to turbines with water flow regulated by gates, valves, and turbines.
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PUMPED STORAGE

Another type of hydropower, called pumped storage hydropower, or PSH,
works like a giant battery. A PSH facility is able 1o store the electricity generated by
other power sources, like solar, wind, and nuclear, for later use. These facilitics store

energy by pumping water from a reservoir at a lower elevation to a reservoir at a

higher elevation.

When the demand for electricity is low, a PSH facility stores cnergy by
pumping water from the lower reservoir (o an upper reservoir. During periods of high

electrical demand, the water is released back to the Jower reservoir and turns a

turbine, generating elcctricity.

SIZES OF HYDROELECTRIC POWER PLANTS

Hydropower facilities range in size from large power plants, which supply

many consumers with electricity, to small and even ‘micro’ plants, which are operated

by individuals for their own energy needs or to sell power to utilities.

Large Hydropower
Although definitions vary, DOE defines large hydropower plants as facilities that

have a capacity of more than 30 megawatts (MW).

Small Hydropower
vary, DOE defines small hydropower plants as projects that

Although definitions
enerate between 100 kilowatts and 10 MW.
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