Class 16

Renewables (cont)
Wind Energy

Figure 10.1 Renewable Energy Consumption by Major Sources
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Non-continuous sources:
« Solar (day/night cycle)
* Wind
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« Both wind and alcohol have increased by 200-500 trillion Btu/yr over the last 5 years!
+ This is still only 1 out of 100 quads of U.S. annual energy consumption!
+ Let's call it a good baby step!

Altamont Pass, CA
(10,000 windmills)

Wind Power

« Land vs ocean wind farms

» Costs

« Efficiency vs type of windmill
» Optimal locations

* Pluses & minuses




Costs of 50 MW Wind Farm

50 MW Windmill farm $ 50,000,000 92.1%
10 miles transmission $ 2,860,000 5.3%
Substation $ 1,080,000 2.0%
Connection to Grid $ 360,000 0.7%
Total $ 54,300,000

Total extras $ 4,300,000.00
7.9%

Installation Costs Electricity Costs
($/KW) (¢/kWh)

Nuclear $ 1,404 Nuclear 3.75

Coal $ 971 Coal 3.25

Gas $ 560 Gas >5.75

Wind $ 1,086 Wind >5

Notes:

« These wind costs do not include the current government subsidy of
1.5¢/kWh for the first 10 years

« Electricity costs published by California wind energy people (1996) show coal at
4.8-5.5 ¢/kWh, nuclear at 11.1-14.5 ¢/kWh, gas at 3.9-4.4 ¢/kWh, and
biomass at 5.8-11.6 ¢/kWh

from Ristinen and Kraushaar, Energy and
the Environment (1998)

from Boyle, Renewable Energy (2004)

operation

other capital
7%

site works
24.5%

—wind wrbines
66%

Figure 7.36 Breakdown of

of energy (k¥Wh) from Boyle, Renewable Energy (2004)
from wind plant {source: adapted

from EWEA 1991}

Global Wind Patterns

\XCeII j
Equator )\ "y

Federal lands, lower 48 States, with wind energy resource potential of 4. 5 or 6; .
Tocated witnin 20 miles of'a 115-230 kv transmission line; and weighted by land use class __*,
5 generators
12 generators

5 generators
I 2generators

Area within Federal lands

kv transmission live
[ Londs uader Fedetal

management

Electric generating plants (67}

wsing wind power

As of the end of 1998, ther
wind powered eleciric gener
located on Federal lands

B 2 am 100n s

h potential for wind energy are defined as areas

lien weighted using
1 of weighted acres
 patontal for vind enerey.

The acreage for thess arca
the weighis in Table 1. The
i the estimate of lands with

‘e potential measures:
the United States
sratory, Cet. 1986,

of [ g Wind Tinc
U.S. DOE,

. tion
9% o ral lands that have Digh poiontial
Torwind cnergy b pet — 5% lectric power plant Locations:
%6 of 17.5. electric energy generated & 01 rid database (19981

by wind power




Federal lands, lower 48 States, with wind energy resource potential
located witnin 20 miles of & 115-230 kv transmission line; and weighted

29 generators

s00 a 00 000 M

Lands with high potential for wind energy are defined as areas
- with wind eneray potential of 4, 5. or 6; and
=aubin 20 miles olg 115-230 Ly ign L

Wind Energy in
Europe

e Wind speed at 50 m
elevation

e Blueis>6m/s

« North Sea (obvious)

Southeast France

— Squeezed between
Pyrenees and Alps

_ » Valley on west side of
~= Pyrenees

from Boyle, Renewable Energy (2004)

Wind Power

Advantages
* Prime fuel is free

« Infinitely renewable
+ Non-polluting

* In UK seasonal variation matches
demand

« Big generators can be located on
remote sites

« Saves conventional fuels

* Saves construction of
conventional generation

« Diversity of power generation
methods

Source: Shepherd and Shepherd, Energy Studies (2003)
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Figurs 733 Mois pateern from 8 tppical wind turbine {sourte: EWEA. 1991

from Boyle, Renewable Energy (2004)

Final Thoughts (on Wind)

Costs have come down considerably

Problems if too much wind power
— Non-continuous source
— Electricity need on demand

— Too expensive to have a power plant on idle when the wind does
not blow

— Higher temperatures when the wind does not blow
Environmental problems

— Unsightly

— Noise, radio interference

— Must be near power lines




Obama vs McCain
on Energy

http://money.cnn.com/2008/06/( i energyl/index.ht
m?section=money_latest

http://www.scribd.com/doc/6007835/Obama-vs-McCain-on-
Eneray
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% Look how much candy
- you have! I'm going to

take half and give it to
the kids too lazy to go

trick or treating for
) themselves!

oh crap, a
democrat
0O — ==




