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Recap Renewable Energy sources

°chlroe|ectric power
eOcean derived power
e Tidal energy
*Wind power
1 eGeothermal energy
*Biomass
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chlroelectric power

°Hgde| power per se
°Pumped storage sgstems

'Dead sea Project and other examl:)les
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Water power is conversion of Potential energy of water

to electrical energy, €.g. bg turning a turbine.

*80% to 90% efficient

°C9clical and weather (Precipitation) depenclent

°In UUSA currentig less than 7% of total usage from 50% in Pos‘c war years

Head= “h” the height of water

e ss Potential energy or water
E = Mqgh | energy of

g = 9.8 meter/sec’

: Exampie: Water clrol:)s N a hgdel Project with a head of 90 meters. How much water flow is needed to Produce 10

: kw power, assuming 80% conversion CiCFiCiCﬂCH?

e liters OF water How Per seconcl.

Hence mass How is x kg/ sec (using densit9 of water - d =1 kg/ Liter)
Power = energy /time =M gi'i/t = (M/E) gh
Power = x(kg/sec) X 9.8(m/8662) x 90m
— 1 x 882 kg m?/sec’

Watt = kg meter? /sec
= & X 332 watts

Next ec]uate these:

0.8 x = x 882 watts = 10* watts x = 14.17 Litres /sec
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River &ischarge rates:

Amazon = 219 Million Litres/sec
= 219,000 m? /sec (I m>=10% L)
=219 Mil L/sec

Ganges = 42 Mil L /sec
Stlawrence=10M L/s

Ohio -~ Missisippi = 8N /s

Problcm:

if we can clrop the Ohio river bg 10 meters, what is the generate& Power?

Power = 8 x 10° (kg/sec) x 9.8 x (m/sec®) x 10(m)
= 0.8 x 10° Watts " IGigawatt

Total energy per year = Power x 365 x 24 Watt hour

T'otal energy per year = 5.6 T'eraW att hour

Annual power generated SO ONIRNIH
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Usua”g capaci‘cies are Gigawatts: (1 Gigawattz 1000 MW and gives T e W e 3ear)

Grand Coulee Columbia 7100 MW
John Dag Columbia 2500
Moses-Niagara | St. Lawrence 2160
Hoover Colorado 2080
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Total capacitg 80 Giga Watts

Total energy from hgdroelectric in US 3000 TWH each year
This is “10% of total power used in USA =HCr OO OVENE] each year

EViC.S®

. Egiciencg
*Water storage
eRecreational :-)
ePollution free

o] ots of it in certain countries (NePal 80% 1)

-ves:

eDam failures catastrophic

°5i|ting !39 rivers

eSmall dams are not viable with scale,
*Maintenance issues

Wild éa_nd_sc_e:p_ic rivers act, and disturbance of wild life/fish
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Pumpecl storage sgstems:

: In tandem with coal Plants

Coal fired thermal Plants

run best continuouslg,

i
- e P R T ]

but demand is not uniform
1 In low usage Periocls,

| pump up water in

. reservorrs.

. Grand Coulee dam
Luclington Michigan
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Ludingwn Pumped Storage has a capacity
P g Pacu;

of 1,872 megawatts.

Main Transformers
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Dead Sea Power Project Overview
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Dead Sea Power Project Overview
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From Reservoir to the Deacl e The Penstock From the reservoir to the Deacl
sea will be Glesignecl to Provicle enough flow to power 2500 megawatt hgdro
turbine generator capacitg. The Power Plant can be clesignecl to start at 1800

megawatts ancl expand Formeet increasing clemancl.

|_ake Shalom (Salaam/ Peace): The storage reservoir for the tunnel How will be located in a
natural basin on the south branch of wadi Qumran, bg construction of an eartlﬁc]uake
resistant dam utilizing sPoil from the tunnel boring. The lake will have a surface area of
about %) square kilometers and maximum clel:)th at the dam of 80 meters. Flow from the
tunnel will be stored in this reservoir. When the water is released clailg cluring hours of Peak

demand, the surface elevation will decline about three meters.

Tunnel 3) 5q kms
; > Am clrol:) inlevel in 2 hrs

“total height
: 80 m Reservoir

Dead sea
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Let us check these numbers: i@ NN recluircs how many litres per second?

ower rating implies thus. Let the draining rate be “x sec l.e. “x” liter/sec
X tingimplies thus. Let the draining rate be “x” k “x” liter/

z X 9.8 meters/second” x 80meters = x x 784 watts = 2500 x 10° watts

x=%.18 Million Litres/second

b, square kilometers clraining bg 3 meters in say 2 hours gives a rate of:

volume of discharge = 3 x 1000 x 1000 meters® x 3meters = 9 x 10°° = 9 x 10°litres

it this discharge haPPens in one hour (3600 sec) then

r = 2.5 x 10° liters/sec

About ri ghtll
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Location Brittany, F . ‘
e g Rance tidal power Plant ;
Status In operation :
.
Fuel Tide .
Technologg Turbine
Turbines 24

Installed caPacitg 240 MW
Annual generation 600 GWh
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Sluice Gates

il = o d

High Water Mark

T — —— — — — -

Barrage

Turbine Low Water Mark

Estuary Floor

‘ *Average range (head) 28 feet USA: Prospects are good
eMaximum 44 F+ at Bay of l:unclg in NE
: °Length of dam 2500t : Alaska

eBasin area 8.5 sq miles

eFPower generatecl 9 0] million kWh in one year
*200,000 tourists per yearl!
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Energg from waves!!

5|ow~moving ocean and river currents could be a new, reliable and
affordable alternative energy source. A University of Michigan
engineer has made a machine that works like a fish to turn
Potentia”g destructive vibrations in Hluid flows into clean,

I"CﬂCWBbIC POWCF.

The machine is called VIVACE . A paper on itis Publishecl in the
current issue OF tne c]uarterlg Journal o1c Ogsnore Mecnanics

and Arctic Engineering

lnsPirecl 139 watcning schools of fish dance in the sea!

VIVACE is the first known device that could harness energy from most of the water
currents around the globe because it works in flows moving slower than 2 knots (about 2.
miles per hour.) Most of the Earth's currents are slower than 5 knots. Turbines and water

mills need an average of 50ré knots to operatc eﬁcicientlg.

VIVACE stands for Vortex Induced Vibrations for /—\quatic Clean Energg. It doesn't depencl
on waves, tides, turbines or dams. It's a unique ngdrokinetic energy system that relies on

vortex induced vibrations."
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Wind power:

Plane==61 <1074

Pis the power in kw per square meter
and v the wind Velocit9 in meters per second.

This assumes that the surface is at right angles to the wind

> v2 from kinetic energy and v from amount of
wind Passing bg per second.
% 30 mph = 48 kmph = 13.33 meter/second

10 sq meters gives 2.37 kW
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At the end of 2009, worldwide nameplate cal:)acitg of wincl-laowered
generators was 159.2 gigawatts (GW).

Energy Procluction was 340 TWh, which is about 2% of worldwide
electricitg usage; and is growing raPic”g, having doubled in the past three

HCBFS.

Several countries have achieved relati\/elg high levels of wind power
Penetration (with large govemmental subsiclies), such as 19% of stationarg
electricitg Production in Denmark, 3% in SPain and Portugal, and 7% in
Germany and the Rel:)ublic of Ireland in 2008. As of May 2009, eightg

countries around the world are using wind power on a commercial basis.
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cotnerma energy
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