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Kansas is In the C?
of Global
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* Increase in average temperature (deg C), summer of 2080-2099
compared to 1980-1999. Source: IPCC, 2007



Has a World Class W|nd
Resource —
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- = Combination of geographic area, localized terrain
features, turbine advances

= 80 meter hub height in Kansas

= Capacity factors: Class 5 winds = 37%; Class 6

winds = 39% and Class 7 winds = 42% (source: B&V,
AWEA)

= ical good Kansas Site is Class 6 with 40% '
- capacity T —
rgy, Inc says their new site west

of Salina is 45%-+
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= New supercritical pulverized coal plant:
e

| $70
= Combined Cycle Natural Gas: $74
= Wind Farm in Kansas: without PTC: $67, -
= Wind Farm in Kansas: net of PTC: $44

‘mcl. grid cost -
Ener -
; n of Concerned Scientists (from AWEA) and

KCC proceedings, Fall, 2007
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= Especially if the likely cost of carbon
regulation is plugged in

= Wisconsin Public Utility Commission
Now Assumes Additional $22/MWh

‘cost*for Coal Plants —- .--.__
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. Capacnty—merement and construction
~ 7 interval

= Fuel source, fuel cost inflation

= Grid integration & Transmission -
= Fuel cost displacement by wind power

= Reliability standard

‘Otherenvironmental Cco ernalites
| and fine




= Coal: 500 - 750 MW, 4 years +

= NG Combined Cycle: 250 - 300
MW, 2 &1/2 years

= Wind farm: 40 - 60 MW, 1 - 1&1/2 e

"years o —

Incremental



~ = Coal: shipped in from Wyoming with
~  dieselfuel & w/ additional carbon

emissions; medium fuel cost with high

risk of inflation;

= Natural Gas: N. American supply, local
source In decline; high fuel cost,

‘Wind*farms: no fuel cost, ever, ____*j'"
Mther than
by administrative personnel
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~~.... = Back up by purchased power
(usually remote natural gas
generator) or in-house NG
combustion turbine -

= |ndustry studies: add $3 - 5/MWh

Wame —
Service Market in Feb. 07




= Base Ioad‘plén_ts are also heavily depe;deht on
~grid back-up. Large MW dropping off-line can
stress grid

= Coal plants are prone to frequent unplanned
shut downs especially tube leaks & control
problems,

= Also major breakdowns & accidents related to
‘coal handling, process compmi fallums-q-!—
_ tr ' S.
EXx. Westar, Dec.07, KCPL Hawthorne #5: tube
fail ‘98: 78 days, boiler explosion ‘99: 28 mo.,
transformer ‘05: 32 days
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= Utilities must have reserve capacity, ex. 12% safety
- . factor over peak load

= Only about 10% of rated capacity and 25% of
average output of wind is accredited capacity

= Utilities thus view an MW of wind power as less
valuable than MW from other generators such as NG
combustion turbines or from coal and nuclear plants;

= But the 12% safety factor is calculated on a scenario

here large coal or nuclear plants fail;
‘NV\(Ihen the wi blowin ind farm

When the entire Jeffrey Energy Center shuts, 2200
MW goes off line.

= Misallocation of cost/risk.
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= How about the cost of backing up
wind power?

= Where’'s the natural gas going to
come from since the SW Ks gas

sields-iﬁ decline? r-
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= Winds Blow Best During the Day

o

= From confidential wind site in western Kansas
~= Annual-average hourly variation
= Left vertical axis is at midnight




L e
[

= Wind power displaces more natural gas
than it uses for back up

= Empire District Power Co: “The amount
and percentage of electricity generated

Farm, LLC In 2006 (2006 Annual Report)

y natural gas decreased significantly.in .
‘200 energy
sed from the Elk River Wind
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= 20% penetration of wind power In
US would:

= Reduces NG use by 11%
= Reduces price by 12%, $0.90 per _

"mmbtu R —
Mto Ks

Transmission Summit V, Dec. 2007




—_Analysis of Western Kansas

“Wind Power Characteristics
during 2003 Kansas City Heat -
Waves
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Spectrum Technologfé-’c-g -
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Typical Hot Summer Day

Load

Curve

Peak Load

Intermediate Load

Base Load

1 am

Hour of Day

12 pm



= 11 amto 11 pm: intermediate load
= 2pm to 6 pm: peak load

= That's when power Is needed the most to
displace expensive NG - fired combined

E:ycle and combustion turbines =

——

-



Kearny Logan Ellsworth
Interval County County County
11a-11p 66.2 62.6 58.8
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Site - lla-11p 24 hours | All days of
County Hot Days | Hot Days Month
Kearny 10.74 10.60 9.53
Logan 10.74 10.03 9.03




1la-11p | 24 hours | All Days of
County Hot Days | Hot Days \le]glig!
Kearny 9.85 9.48 8.53
Logan 8.95 3.41 7.84

7.56
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-_;_——__-‘Actual_c_o_sj;_e?fgc_t 5 ; function of a utility’s generator
fleet fuel profile and peak load growth
= Example case: KCP&L. Values of Fuels displaced by

wind farm ($/MWh): Purchased Power: $87.57, -

Natural gas: $80.60, Coal: $13.72 & Nuclear: $4.24
(Source KCPL testimony, 2006)

= Key is to flat-line load growth with energy savings,
ﬂe¥1 there 1S no need for additi |l fuel"'-!_
Mams over
me.
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= A Key to phasing out fossil fuel
generators over time

= EE&C requires no imported fuels and few
Imported components & parts.

= _Mainly ingenuity and commitment by '
utiliti IC T—

nges

e
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= Utilities need profit incentive
= |ntense public education

= Large Investment in public monies to
help low income people save energy

‘Not welfare; it's a public investment that —
I —

will di
te, at least in substantial part,

for higher energy costs overall
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= Level playing field for wind power:

= Either extend the PTC, establish a =
national RPS or Congress needs to firmly
regulate carbon dioxide emissions

_ -
-r“
Mtal and -
aesthetic trade offs will be necessary




= This Is a review of spatial restrictions on
the placement of wind farms in Kansas
proposed by some advocacy groups -

= _Source: Encouraging Development of

- Wind Sourc te‘lf‘m'l'—

e Kansas Energy Councill
by Joe King, Coriolis, Aug. 23, 2006




Map by map, we will begin to
black out those regions that are
being proposed as off-limits for
wind power, beginning with
National Preserves and
Significant Wetlands.



National Preserves and Significant Wetlands
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County Abbreviation

text

Natural Concerns Smi & 30 mi Buffers

National Grasslands Buffer

Natignal Preserve Buffer

Wildlife Refuge Buffer

Natignal




National Preserves and Significant Wetlands
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Scenic Byways
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Kansas Scenic Byways
Scenke Byway Buffer
Interstate Highways

US Rowtes
Kansas Routes

Kansas Counbes




National Preserves, Wetlands, Scenic Byways,
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Archeological and Endangered
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National Preserves, Wetlands, Scenic Byways, Arch. & T&E
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TNC Scenic Landscapes and Untilled Land
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text County Abbrev THC Smokey Hills Smi Buffer

Areas

Target Counties with =10% Classd Wind TNC Flint Hills Smi Buffer

=% -_] Kansas County boundaries H NE Gynsum Hills Smi B:ﬁ

Kansas - The Nature Conservancy yps i
Untilled Land | SWANE wan
Arcas




National Preserves, Wetlands, Scenic Byways, Arch. & T&E, Scenic, Untilled Lnd




Kansas WInd Resou rce Ma p (Estimated average yearly wind speeds at 50 meters in meters/second)
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| |Class 4 15.7 -16.8 mph Class 2 125 143mph
I Class 5 16.8 -17.9 mph -Class 3 14.3-15.7 mph

* Kansas wind map is a general indication. Exceptional sites can exist
due to terrain features.



Wind Classes and Uses

e Class 2 Winds are uneconomic.
e Class 3 Winds are very marginal.

e Class 4 Winds are suitable for
Community Wind with special
Incentives.

e Class 5 & Class 6 Winds are sought
by utility scale developers.



National Preserves, Wetlands, Scenic Byways, Arch. & T&E, Scenic, Untilled
Lnd, Class 2 Wind, Class 3 Wind.
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National Preserves, Wetlands, Scenic Byways, Arch. & T&E, Scenic, Untilled
Lnd, Class 2 Wind, Class 3 Wind, Class 4 Wind.




= For all practical purposes, utility scale wind farms

can be installed only in far west Kansas where
transmission lines are currently inadequate

= Prevents dispersion of wind farms to smooth output
and increase reliability

" _Would severely limit the growth of the wind Industry

ansas —
ased energy -

stem
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= We are running out of time to fight global
warming

= Some tradeoffs may be necessary
= Common Sense needed

etailed Sierra Club Wind Siting Position =
5@% W -



— solar pan€I§ Costs declining rapldly,

= PV solar panels as energy source and
energy savings

= Community scale wind farms -
= Net metering may not be necessary in short

run
tilities say net metering must take into _—
accou ck-u O ———

= Long term solution needed that is fair to
everyone
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