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ARTICLE

TEXAS WIND ENERGY: PAST, PRESENT, AND
FUTURE

Drew Thornley

I. INTRODUCTION

Texas’ population is projected to increase from 20.85 million
in 2000 to 35.76 million in 2040." The Electric Reliability Council
of Texas (“ERCOT”),” which manages 85% of the state’s electric
load, estimates the average annual growth rate for peak energy
will be 1.80% over the next ten years (for a total of 374,740,989
megawatt hours (“MWh”) of energy in the ERCOT region in
2018) and 1.59% from 2008 to 2025.° ERCOT projects a total
peak-energy demand requirement’ of 99,093 megawatts (“MW”)
by 2028, up from 2008’s summer peak demand forecast of 64,927
MW.’

*  An earlier version of this article can be found at www.texaspolicy.com. The
author thanks the Texas Public Policy Foundation, as well as everyone who was
interviewed for the article or who provided information, for invaluable assistance.

1. Press Release, Elec. Reliability Council of Tex., ERCOT Expects Adequate
Power Supplies for Summer (May 16, 2008) (on file with author).

2. ELEC. RELIABILITY COUNCIL OF TEXAS, COMPANY PROFILE,
http://www.ercot.com/about/profile/ (last visited Mar. 28, 2009) (“The Electric Reliability
Council of Texas (ERCOT) manages the flow of electric power to 21 million Texas
customers — representing 85 percent of the state’s electric load and 75 percent of the
Texas land area.”).

3. ELEC. RELIABILITY COUNCIL OF TEX., LONG-TERM HOURLY PEAK DEMAND AND
ENERGY FORECAST 3, 23 (2008),
http://www.ercot.com/content/news/presentations/2008/2008%20Planning%20Long-
Term%20Hourly%20Demand%20Energy%20Forecast%20Final.doc.

4. Total demand is considered as peak demand plus a 12.5% reserve margin.
LONG-TERM HOURLY PEAK DEMAND AND ENERGY FORECAST, supra note 3.

5. ELEC. RELIABILITY COUNCIL OF TEX., REPORT ON THE CAPACITY, DEMAND, AND
RESERVES IN THE ERCOT REGION 1 (2008),
http://www.ercot.com/news/presentations/2008/2008_Capacity%2C_Demand %2C_Reserve
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Texas has growing energy needs and is home to vast natural
resources. A crucial issue is how to develop and allocate Texas’
vast natural resources to provide Texans with reliable, affordable
energy. Wind energy has become an increasingly important part
of this equation, as Texas leads the nation in installed wind-
power capacity and has abundant wind resources.

But wind energy faces myriad questions and challenges
relating to adding additional capacity and transmission
limitations. This paper explores these issues, with the goal of
facilitating a conversation on Texas wind-energy development
that will ultimately lead to wind finding its proper role in Texas’
fuel-supply mix. With due diligence and an informed discussion
on the benefits and limitations of wind energy, Texas can employ
wind energy to its optimal level, both economically and
technologically.

II. WIND ENERGY BASICS

Utility-sized turbines ranging from 100 kilowatts to several
megawatts harness wind energy by converting wind’s kinetic
energy to electricity.” These turbines are grouped into large wind
farms, which produce power for electric grids.” Since wind is a
renewable resource, energy generated from wind turbines is
considered renewable energy. As described by the National
Renewable Energy Laboratory (“NREL”):

Turbines catch the wind’s energy with their propeller-like
blades. Usually, two or three blades are mounted on a
shaft to form a rotor. A blade acts much like an airplane
wing. When the wind blows, a pocket of low-pressure air
forms on the downwind side of the blade. The low-
pressure air pocket then pulls the blade toward it, causing
the rotor to turn. This is called lift. The force of the lift is
actually much stronger than the wind’s force against the
front side of the blade, which is called drag. The
combination of lift and drag causes the rotor to spin like a
propeller, and the turning shaft spins a generator to make
electricity.’

s_Report_FINALxls. See also LONG-TERM HOURLY PEAK DEMAND AND ENERGY
FORECAST, supra note 3.

6. DEP'T OF ENERGY, WIND AND HYDROPOWER TECHNOLOGIES PROGRAMS: HOW
WIND TURBINES WORK, available at
http://www1.eere.energy.gov/windandhydro/wind_how.html (last visited Mar. 28, 2009).

7.  See id. (explaning of how wind turbines deliver power to an electric grid).

8. NAT’L RENEWABLE ENERGY LAB., WIND ENERGY BASICS,
http://www.nrel.gov/learning/re_wind.html (last visited Mar. 28, 2009).
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With over 5,000 units installed worldwide,” GE’s 1.5-MW
wind turbines are the most widely used turbines in the United
States.”” Specifications of GEs 1.5 MW Series turbine, “the
largest wind turbine assembled in the United States,”' include
the following:"

Turbine Height: 328 feet, from bottom of tower to tip of
highest blade.

Turbine Weight: 185,000 pounds (92.5 tons).

Foundation: Each wind turbine foundation consists of a
concrete octagonal footing 47 ft. in diameter and 7 ft. deep.
Concrete: 294 cubic yards — 439 tons per foundation.

Tower Height: 263 feet.

Tower Weight: 190,000 pounds (95 tons).

Blade Length: 112 feet.

Blade Weight: 35,000 pounds.

The largest installed wind turbines in the country (and in
Texas) stand up to 150 meters tall and have rated capacities of 3
MW."” Within each rated capacity, the length of the blades and
height of the towers can vary to accommodate specific location
and wind-speed needs. Larger, taller turbines catch better winds
at higher elevations and are more powerful because of the larger
area swept by the blades; advances in technology, such as
sophisticated power electronics and high-tech materials, also
increase productivity."

ITI. WIND ENERGY IN THE UNITED STATES AND TEXAS

Wind generates less than 1% of our nation’s electricity

9. See GENERAL ELEC. ENERGY, 1.5 MW SERIES WIND TURBINE,
http://www.gepower.com/prod_serv/products/wind_turbines/en/15mw/index.htm (last
visited Mar. 28, 2009). GE is one of the world's leading wind turbine suppliers, with over
8,400 worldwide wind turbine installations comprising more than 11,300 MW of capacity.
With wind manufacturing and assembly facilities in Germany, Spain, China, Canada and
the United States, GE Energy’s current product portfolio includes wind turbines with
rated capacities ranging from 1.5 to 3.6 megawatts. See GENERAL ELEC. ENERGY, WIND
ENERGY AT GE, http://www.gepower.com/businesses/ge_wind_energy/en/index.htm (last
visited Mar. 28, 2009).

10. See AM. WIND ENERGY ASS'N, AWEA 2008 ANNUAL RANKINGS REPORT 4 (2008),
http://www.awea.org/AWEA_Annual_Rankings Report.pdf [hereinafter AWEA 2008
REPORT|. See generally GEN. ELEC. ENERGY, 1.5 MW WIND TURBINE (2008),
http://www.gepower.com/prod_serv/products/wind_turbines/en/downloads/ge_15_brochure.
pdf (last visited Mar. 28, 2009) (providing more on GE’s 1.5-MW turbine).

11. Press Release, Colorado Green Wind Project Team, Colorado Green Fact Sheet,
http://www.iberdrolarenewables.us/pdf/Colorado_Green_Fact_Sheet.pdf (last visited Mar.
28, 2009).

12.  Seeid.

13. See AWEA 2008 REPORT, supra note 10.

14.  Seeid.
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supply. According to the Energy Information Administration
(“EIA”), wind’s percentage of total net” generation was 0.44% in
2005, 0.65% in 2006, and 0.77% in 2007." EIA projection for
wind’s percentage of total U.S. electric generation in 2030 is
2.5%."

According to the Texas Comptroller of Public Accounts,
“ERCOT reports that wind energy accounted for 2.9 percent of
electricity generated in its region in 2007, compared with just 1.1
percent in 2004.” However, due to the variable and seasonal
nature of wind energy as well as seasonal fluctuations in demand
for energy, the proportion of energy from wind tends to vary
month-to-month."

In 2007, the U.S. installed 5,021 MW of wind-power
capacity, bringing its total installed capacity to 16,596 MW at
year’s end.” 2008 was another record year, as the U.S. installed
8,503 MW, bringing the year-end total to 25,410 MW.*

Texas’ wind boom began in 1999, with the passage of Senate
Bill 7,* which included Texas’ first renewable portfolio standard
(“RPS”).” The RPS mandated that the state’s competitive electric

15. See  GLENN SCHLEEDE, ELECTRIC INDUSTRY TERMS IMPORTANT IN
UNDERSTANDING TWO OF THE CRITICALLY IMPORTANT LIMITATIONS OF ELECTRICITY FROM
WIND ENERGY (Feb. 17, 2008),
http://www.savewesternoh.org/pdf/Schleede%20energy%20terms%20final. PDF (“The term
‘net’ reflects the fact some of the electricity produced by a generating unit is used by that
generating unit.”).

16. DEP'T OF ENERGY, ENERGY INFO. ADMIN., ELECTRIC POWER MONTHLY (June
2008).

17. DEP'T OF ENERGY, ENERGY INFO. ADMIN., ANNUAL ENERGY OUTLOOK 2009 WITH
PROJECTIONS TO 2030 1, 18, 32, http://www.eia.doe.gov/oiaf/aeo/aeoref tab.html (last visited Apr. 22,
2009).

18. TEX. COMPTROLLER OF PUB. ACCOUNTS, THE ENERGY REPORT EXECUTIVE
SUMMARY: WIND 163 (2008), http:/www.window.state.tx.us/specialrpt/energy/pdf/96-1266-
1-EnergyExecSummary.pdf. Much has been written about Denmark's success as the
world's wind power pioneer. But the regularly repeated claim — that Denmark generates
20 percent of its electricity demand from wind sources — is highly misleading. That 20
percent of electricity is not supplied continuously from wind power. Denmark’s wind
supply is so variable that it relies heavily on neighbors Norway and Sweden, taking their
excess production. In 2003 its export figure for wind power electricity production was as
high as 84 percent, as Denmark found it could not absorb its own highly variable wind
output capacity into its domestic system. See Peter Glover & Michael Economides,
Overblown: The Real Cost of Wind Power, ENERGY TRIBUNE, Apr. 2, 2008,
http://www.energytribune.com/articles.cfm?aid=842.

19. DEP'T OF ENERGY, WIND POWERING AMERICA,
http://www.windpoweringamerica.gov/wind_installed_capacity.asp#history (last visited
Mar. 28, 2009).

20. Id.

21. S.B.7,76th Leg., Reg. Sess. (Tx. 1999).

22. In addition to environmental concerns, a common impetus for renewable
portfolio standards/mandates is energy independence. But See Robert J. Michaels, Hot
Wind and Air, NATL REV. ONLINE, Dec. 20, 2007,
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providers install 2,000 MW of new renewable energy capacity by
2009.” Each competitive provider’s share of the mandate was its
share of total competitive energy sales.” The 1999 RPS was met
in just over six years.”

In 2005, the Texas Legislature passed Senate Bill 20 (“SB
20”),” which increased Texas’ renewable portfolio standard to a
5,880-MW mandate by 2015 and a 10,000-MW target by 2025.”
SB 20 includes a target of 500 MW from non-wind sources,” a
clear indication that wind is expected to meet the majority of the
RPS mandate and target.”

Texas” RPS also includes a Renewable Energy Credit

http://article.nationalreview.com/?q=MTIhN2I14ZDhmZTg2N2NmM2EzNmExYTEwNWRj
NzU3Mzk= (“A renewable portfolio standard is irrelevant to promises of energy
independence and security. Over 95 percent of our power comes from domestic or nearby
sources: coal (49 percent), gas (20 percent), uranium (20 percent), and water (7 percent).
None of these resources is insecure or held hostage by foreign actors.”).

23. STATE ENERGY CONSERVATION OFFICE, TEXAS RENEWABLE PORTFOLIO
STANDARD, http:/www.seco.cpa.state.tx.us/re_rps-portfolio.htm (last visited Mar. 28,
2009).

24, Id.

25. Id.

26. S.B. 20, 79th Leg., Reg. Sess. (Tx. 2005).

27. See 34 Tex. Reg. 47 (2009) (to be codified at 16 Tex. Admin. Code § 25.173
(proposed Sept. 12, 2008) (Tex. Pub. Util. Comm’n)) (explaining one purpose of Texas’
RPS is “to ensure that the cumulative installed generating capacity from renewable
energy technologies in this state totals 2,280 megawatts (MW) by January 1, 2007, 3,272
MW by January 1, 2009, 4,264 MW by January 1, 2011, 5,256 MW by January 1, 2013,
and 5,880 MW by January 1, 2015, with a target of at least 500 MW of the total installed
renewable capacity after September 1, 2005, coming from a renewable energy technology
other than a source using wind energy, and that the means exist for the state to achieve a
target of 10,000 MW of installed renewable capacity by January 1, 2025.”).

28. See S.B. 20, 79th Leg., Reg. Sess. (Tx. 2005) (“Of the renewable energy
technology generating capacity installed to meet the goal of this subsection after
September 1, 2005, the commission shall establish a target of having at least 500
megawatts of capacity from a renewable energy technology other than a source using
wind energy.”) See also 34 Tex. Reg. 47 (2009) (to be codified at 16 Tex. Admin. Code §
25.173 (proposed Sept. 12, 2008) (Tex. Pub. Util. Comm’n)); STATE ENERGY
CONSERVATION OFFICE, TEXAS RENEWABLE PORTFOLIO STANDARD,
http://www.seco.cpa.state.tx.us/re_rps-portfolio.htm (last visited Mar. 28, 2009)
(“Currently wind represents the bulk of renewable energy development occurring under
the Texas RPS, largely due to wind's relatively low cost and the abundance of exceptional
wind resources in the state. In an effort to diversify the state’s renewable generation
portfolio, Senate Bill 20 includes a requirement that the state must meet 500 MW of the
2025 target with non-wind renewable generation. This provision indirectly promotes solar
power and biomass in Texas and provides farmers and ranchers with new revenue sources
from the use of crops and animal waste to produce energy.”).

29. WILLIAM YEATMAN & MYRON EBELL, COMPETITIVE ENTER. INST., GONE WITH
THE WIND: RENEWABLE PORTFOLIO STANDARD THREATENS CONSUMERS AND THE
INDUSTRIAL HEARTLAND 1 (2007), http:/cei.org/pdf/5982.pdf (“As of 2004, of the estimated
2,335 megawatts of renewable energy use attributable to state renewable standards,
2,183 megawatts (93 percent) were generated by wind. Thus, a renewable portfolio
standard is, in reality, a mandate for wind power.”).
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(“REC”) trading program,” which will continue through 2019.*
As described by the Texas State Energy Conservation Office
(SECO):

The renewable energy capacity required by the electricity

sellers can be provided directly or through the REC

market. One REC represents one megawatt-hour of

qualified renewable energy that is generated and metered

in Texas. If a utility earns extra credits, it can sell the

credits to utilities who need credits to meet the RPS

requirements. This enables electricity providers that do

not own or purchase enough renewable energy capacity to

purchase credits instead of capacity.”

Texas’ RPS requires additional (i.e. new) generating capacity
of 5,000 MW and a “cumulative installed renewable capacity” (i.e.
existing plus new) of 5,880 MW.” Existing facilities are defined
as those placed in service before September 1, 1999.* As of April
16, 2009, there were 8,277.2 MW of total renewable energy
capacity in Texas: 297.6 MW from existing facilities, and 7,979.6
MW from new facilities (See Table 1 below.”). Of the total,
7,954.8 MW were generated by wind facilities: 115.8 MW from
existing wind facilities and 7,839 MW from new wind facilities
(accounting for over 98% of all new renewable energy capacity in
Texas).”

Table 1: Texas’ Renewable Energy Capacity

Technology Type Existing  Renewable | New Renewable
Energy Capacity Texas | Energy Capacity Texas
MW) (MW)

Biomass 0.0 37.3

Hydro 178.5 33.1

Landfill gas 33 69.1

Solar 0.0 1.2

Wind 115.8 7,839.0

Total 297.6 7,979.6

30. STATE ENERGY CONSERVATION OFFICE, TEXAS RENEWABLE PORTFOLIO
STANDARD, http://www.seco.cpa.state.tx.us/re_rps-portfolio.htm (last visited Mar. 28,
2009) (“The REC trading system created great flexibility in the development of renewable
energy projects.”).

31 Id.

32. Id.

33. 34 Tex. Reg. 47 (2009) (to be codified at 16 TEX. ADMIN. CODE § 25.173
(proposed Sept. 12, 2008) (Tex. Pub. Util. Comm’n)).

34. 16 TEX. ADMIN. CODE § 25.173(c)(4).

35. ELEC. RELIABILITY COUNCIL OF TEX., EXISTING/NEW REC CAPACITY REPORT,
https://www.texasrenewables.com/publicReports/rpt5.asp (last visited Mar. 28, 2009).

36. Id.
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Texas leads the nation in installed wind-power capacity. As
of September 30, 2008, Texas’ installed wind capacity totaled
6,297 MW.” (California, second in total installed capacity, had
2,493 MW installed, as of September 30.*) Table 2 charts MW of
wind capacity installed in Texas, in California, and nationwide
from 1999 to 2007:*

Table 2: Installed Wind Capacity by Year

Year Texas California United States
1999 184 1,616 2,472
2000 184 1,616 2,539
2001 1,096 1,683 4,232
2002 1,096 1,823 4,687
2003 1,290 2,025 6,350
2004 1,290 2,095 6,723
2005 1,992 2,149 9,147
2006 2,736 2,376 11,575
2007 4,353 2,439 16,907
2008 7,113 2,537 25,410

Texas’ RPS has artificially inflated Texas’ demand for wind
energy, a position with which the Texas Comptroller of Public
Accounts agrees:

The RPS creates demand for all renewable energy sources
— such as wind, solar, biomass, hydropower and
geothermal power — by requiring companies that sell
electricity to retail customers to support renewable energy
generation.”

Though the RPS is “clearly a valuable catalyst historically
for new wind-energy development,” Texas has encouraged

37. WIND POWERING AMERICA, supra note 19.

38 Id.
39. See DEPT OF ENERGY, WIND POWERING AMERICA: INSTALLED U.S. WIND
CAPACITY AND WIND PROJECT LOCATIONS,

http://www.windpoweringamerica.gov/wind_installed_capacity.asp#history (last visited
Mar. 28, 2009).

40. TEX. COMPTROLLER OF PUB. ACCOUNTS, supra note 18, at 163.

41. E-mail from Mike Sloan, President, Virtus Energy, to Drew Thornley (Apr. 1,
2008) (on file with author). See RYAN WISER, ET. AL., LAWRENCE BERKELEY NAT'L LAB.,
ANALYZING THE INTERACTION BETWEEN STATE TAX INCENTIVES AND THE FEDERAL
PRODUCTION TAX CREDIT FOR WIND POWER 2 (2002) (“State tax incentives alone are often
not sufficient to encourage substantial wind power development without other supportive
public policies such as renewable energy purchase mandates, renewables portfolio
standards, or system-benefits charges.”) See also NANCY A. RADER & RYAN H. WISER,
NAT’L WIND COORDINATING COMMITTEE, STRATEGIES FOR SUPPORTING WIND ENERGY 117
(1999).




THORNLEY 6/9/2009 5:21 PM

76 ENVIRONMENTAL & ENERGY LAW & POLICY J. [XX:N

development in other ways. SB 20 required the Public Utility
Commission of Texas (“PUCT”) to designate Competitive
Renewable Energy Zones (“CREZ”) and required electric
transmission infrastructure to be constructed, in order to move
renewable energy from these CREZ zones to the markets where
energy is most needed.” The PUCT subsequently designated five
CREZs, located in West Texas and the Panhandle.” (Discussion
of CREZ transmission follows in the Benefits and Challenges of
Wind Energy section.)

The Legislature’s mandating CREZ designation and
subsequent transmission construction has played a major role in
Texas’ wind-energy investment and construction boom, giving
developers assurance that transmission lines will be built to
connect CREZ zones to the electric grid.” Additionally, the
PUCT is exploring how to prioritize dispatch among wind
generators and among wind and non-wind generators, though the
going presumption is that wind generators will enjoy dispatch
priority on CREZ lines.” (Further discussion of CREZ dispatch
priority follows in the Dispatch Priority section.)

IV. BENEFITS AND CHALLENGES OF WIND ENERGY

As with all energy sources, wind energy has benefits and
drawbacks. Thus, a closer look at the virtues and challenges of
wind energy and wind-energy development is in order.

A. Reliability / Capacity

Largely because of its intermittent nature, wind is not a
baseload resource; thus, it cannot meet a large portion of energy
demand. In a study on wind integration’s impacts on ERCOT’s
ancillary services, GE Energy reports:

Wind generation has technical characteristics which
inherently differ from those of conventional generation
facilities. Conventional generation can be controlled, or
‘dispatched’, to a precise output level. The primary energy
source for wind generation, however, is inherently
variable and incompletely predictable. Thus, electrical

42.  See S.B. 20, 79th Leg., Reg. Sess. (Tx. 2005).

43. STATE ENERGY CONSERVATION OFFICE, WIND ENERGY TRANSMISSION,
http://www.seco.cpa.state.tx.us/re_wind-transmission.htm (last visited Mar. 28, 2009).

44, Id.

45.  See 16 Tex. Admin. Code §25.174 (2008) (Tex. Pub. Util. Comm’n, Proceeding to
Establish Policy Relating to Excess Development in Competitive Renewable Energy
Zones).
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output of wind generation plants cannot be dispatched.®
For wind turbines to produce power, the wind must be

blowing, but because the wind does not blow constantly, a wind
turbine has a capacity factor—a measure of a wind turbine’s
actual energy output divided by the energy output if the machine
operated at its rated power output 100% of the time —lower
than traditional power sources. According to the American Wind
Energy Association (“AWEA”), “A reasonable capacity factor
would be 0.25 to 0.30. A very good capacity factor would be
0.40.”® The Nuclear Energy Institute reports the following
average capacity factors for 2007:*

Nuclear: 91.8%

Coal (steam turbine): 71.8%

Natural gas (combined cycle): 43.3%

Natural gas (steam turbine): 16.0%

Oil (steam turbine): 19.6%

Hydro: 27.8%

Wind: 30.4%

Solar: 19.8%

Energy analyst Glenn Schleede writes:

Wind turbines have low capacity factors because they

46. See GEN. ELEC. ENERGY, ANALYSIS OF WIND GENERATION IMPACT ON ERCOT
ANCILLARY REQUIREMENTS 7 (2008), available at
http://www.ercot.com/calendar/2008/02/20080227-WIND [hereinafter WIND GENERATION
IMPACT].

47. See  GLENN SCHLEEDE, ELECTRIC INDUSTRY TERMS IMPORTANT IN
UNDERSTANDING TWO OF THE CRITICALLY IMPORTANT LIMITATIONS OF ELECTRICITY FROM
WIND ENERGY 2 (Feb. 17, 2008), available at
http://www.savewesternoh.org/pdf/Schleede%20energy%20terms%20final. PDF  (stating
that capacity factor is “an after the fact measure with the percentage determined by
dividing the actual (metered) output (in kWh or MWh), divided by the nameplate capacity
(in kW or MW) times the number of hours in the period for which the calculation is
done... A 1 MW (1,000 kW) wind turbine that produces 2,190,000 kWh of electricity
during a year has achieved a capacity factor of 25%. That is 2,190,000 kWh divided by
1,000 kW x 8760 hours; or 2,190,000 divided by 8,760,000 = .25”).

48. AM. WIND ENERGY ASS’N, HOW DOES A WIND TURBINE’S ENERGY PRODUCTION
DIFFER FROM ITS POWER PRODUCTION? (1998), http://www.awea.org/fag/basicen.html.
See generally Jonathan Leake, Wind Farms Turn Huge Profit With Held of Subsidies,
SUNDAY TIMES, Jan. 27, 2008, at 7 (“According to government statistics, the average load
factor for turbines in 2006 was 27.4%.”); Glover & Economides, supra note 18 (“A ‘load
factor’ of just over 30 percent is recommended for a wind farm to be economically viable.
However, many of Britain's onshore farms have been running at around 20 percent, with
some in urban areas dropping as low as 9 percent. (Consulting engineer Jim) Oswald
believes that overly relying on wind power will result in major power failures across the
U.K. and an increase of up to 50 percent in electricity bills.”).

49. NUCLEAR ENERGY INST., U.S. CAPACITY FACTORS BY FUEL TYPE (2007), available
at
http://www.nei.org/resourcesandstats/documentlibrary/reliableandaffordableenergy/graph
icsandcharts/uscapacityfactorsbyfueltype/.
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are dependent on wind speed. They start producing a
small amount of electricity with a wind speed about 6 or 7
miles per hour (mph), reach ‘rated’ capacity around 31
mph and cut out around 56 mph. Therefore, their output
is inherently intermittent, volatile and unreliable.”

Schleede distinguishes “factor” from “value:”

In fact, the real capacity value of a wind turbine is the
kW or MW of generating capacity that is available at the
actual time of peak electricity demand on the electric
grid serving the area. The real capacity value of a wind
turbine or ‘wind farm’ is generally less than 10% of
nameplate capacity and often 0% or slightly above—
simply because, at the time of peak electricity demand,
the wind isn’t blowing at a speed that will permit the
turbine to produce any or much electricity.”

A February 2008 Texas power emergency is evidence of

50. SCHLEEDE, supra note 15, at 2 (“Wind turbines are ‘intermittent’ and neither
reliable nor dispatchable because they are dependent on wind speed.”). See H. STERLING
BURNETT, NAT'L CTR. FOR POLICY ANALYSIS, WIND POWER: RED NOT GREEN 1-2 (2004),
available at Thttp//www.ncpa.org/pub/ba/bad67/bad67.pdf (“Because wind 1is an
intermittent resource, wind farms must rely on conventional power plants to back up
their supply. Wind farms generate power only when the wind is blowing within a certain
range of speed. When there is too little wind, the towers don't generate power; but when
the wind is too strong, they must be shut down for fear of being blown down. And even
when they function properly, wind farms' average output is less than 30 percent of their
theoretical capacity.”); Peter du Pont, Air Power: Don Quixote tilted at windmills. We can
use them to increase our energy supply, WALL ST. J., Apr. 25, 2007, available at
http://www.opinionjournal.com/columnists/pdupont/?id=110009980 (“Wind turbine
electrical generation faces one serious challenge: inconsistent supply. Wind velocity is
highly variable, and so the electricity generated by the turbines is highly variable too. As
the Tennessee Valley Association pointed out in 2002, wind-speed variations can be
extreme, ‘from less than 10 mph to more than 35 mph within a single second, and bursts
of up to 70 to 100 miles per hour.” Such wind fluctuations will cause equally unpredictable
levels of electricity generation, from surges of 160 megawatts in high winds to no juice at
all when the air is calm.”); Robert Zubrin, Windmill Plan Offers Slim Energy Pickens,
PAJAMAS MEDIA, Aug. 9, 2008, at 1, http:/pajamasmedia.com/blog/windmill-plan-offers-
slim-energy-pickens/ (“[W]ind power is intrinsically unreliable. When the wind speed
drops in half, power output drops by a factor of eight, so wind simply cannot provide the
baseload power.”).

51. SCHLEEDE, supra note 15, at 1. See GENE BERRY, PEW CTR. ON GLOBAL
CLIMATE CHANGE, PRESENT AND FUTURE ELECTRICITY STORAGE FOR INTERMITTENT
RENEWABLES, THE 10-50 SOLUTION: TECHNOLOGIES AND POLICIES FOR A LOW CARBON
FUTURE 217, 217 (2004), available at http://www.pewclimate.org/docUploads/10-
50_Full%20Proceedings.pdf (“[e]lven if future development reduces their cost
substantially, widespread deployment of solar and wind power in the future will face the
fundamental difficulty that they are intermittent, requiring demand flexibility, backup
power sources, and very likely enough electricity storage for days to perhaps a week.”);
BERNARD VIAU, CENTRE FOR MEDIA ALTERNATIVES, MONEY BLOWING IN THE WIND (Oct.
19, 2007), http://www.cmaq.net/en/node/28374 (writing that wind turbines “rarely produce
when needed...what they produce is often unused because not storable, and...thermal
power stations have to be constantly on hand to balance wind-derived electricity over the
national grids.”).
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wind’s variable nature:

A cold front blew through West Texas on Feb. 26,
temporarily lifting wind production. When it subsided,
wind speeds dropped, turbines slowed and productivity
dropped by 80% to 300 megawatts from about 1,700. The
situation was exacerbated by greater-than-expected
energy demand and by lower availability of some fossil-
fuel units. To get the system back in balance, the grid
operator declared an emergency and tapped big
customers who had agreed to be cut in exchange for cash
payments. The problem ‘showed us we need much better
wind forecasting tools,” said Kent Saathoff, vice president
of system operations at the Electric Reliability Council of
Texas, a quasipublic, nonprofit corporation that operates
most of the state’s high-voltage transmission system.
Currently, ERCOT accepts estimates of energy
production from turbine owners or their agents. Texas
now is working on building up its own computer capacity
and monitoring to improve forecasting. It isn’t clear how
much the effort will cost. Shortages degrade reliability
and push up prices. Wholesale power prices surged to
$1,055 a megawatt hour in West Texas on Feb. 26 versus
$299 elsewhere in the state. In a long-planned move,
Texas on Saturday April 1st, raised its price ceiling to
$2,250 a megawatt hour from $1,500. Two days later, it
hit the ceiling for the first time as wind production again
trailed off. ‘Demand was going up as wind production
was going down, so it amplified the effect,” said Dan
Jones, the state’s independent electricity-market
monitor.”

As “the inherent variability and imperfect predictability of
wind generation adds to the variability and prediction errors of
system load,” ERCOT continually works to improve its wind-
forecasting capabilities. To this end, ERCOT is preparing to
move from a zonal to a nodal market. A zonal market consists
almost entirely of bilateral contracts, with ERCOT coordinating
ancillary services in 15-minute intervals. In a nodal market,
ERCOT controls dispatch by sending price signals to generators
every five minutes. Saathoff writes:

52.  Rebecca Smith, Finding Where the Wind Blows: Officials Beef Up Forecasting
for Popular but Fickle Power Source, WALL ST. J., Mar. 6, 2008, at A11. The Green Issue:
Some Bold Steps to Make Your Carbon Footprint Smaller, ACT, N.Y. TIMES MAGAZINE,
Apr. 20, 2008, at 47 (“At 6:30 p.m. on Feb. 28, residents in West Texas came home from
work and turned on their appliances — at precisely the moment when the wind died down
in local wind farms. Power plummeted by more than half. The grid neared collapse.”).

53. E-mail from Theresa Gage, Government Relations Manager, Electric Reliability
Council of Texas, to addressee (on file with author).
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ERCOT currently uses its own wind generation forecast
to manually determine system generation adequacy for
the rest of the operating day. This assists in deciding
whether we need to bring available off-line conventional
generation on-line. In nodal operation the wind forecast
will be incorporated into our computer systems to
automatically make both day-ahead and intra-day unit
commitment decisions.™

While it has begun using its new wind forecast in the
current zonal market, ERCOT’s wind-forecasting equipment will
not be fully operational until the nodal market arrives (arrival
date currently unknown).

A recent wind surge in Oregon highlights the possible risks
that wind’s variability and wind forecasting pose to power
systems. After winds “jumped far beyond levels forecast by wind-
farm operators,” Columbia Basin river managers—the federal
Bonneville Power Administration—cut back on hydropower,
spilling excess water over dams and “risking the health of
migratory fish.”” As reported by The Oregonian, wind energy
“has increased stress on the hydropower system, which is used to
balance wind’s variability.””

Pete Du Pont writes:

Wind power systems are also less efficient than other
power sources. Because of wind speed changes, turbines
cannot generate over time more than about 30% of their
capacity. For half the days in Germany in 2004, wind
plant output was less than 11% of rated capacity; in

54. STATE ENERGY CONSERVATION OFFICE, supra note 23, at 1.

55.  Gail Kinsey Hill, Wind Surge Poses a Risk to Salmon and Reveals Flaws in
BPA’s Power-regulating System, OREGONIAN, July 5, 2008, at BO1.

56. Id.

57.  Id. An August 2008 article in the journal Energy Policy reports that, in Britain,
wind-power swings of 70% are to be expected in winter and “will require individual
generators to go on or off line frequently, thereby reducing the utilisation and reliability
of large centralised plants. These reductions will lead to increases in the cost of electricity
and reductions in potential carbon savings.” James Oswald et al., Will British Weather
Provide Reliable Electricity?, 36 ENERGY POL’Y 3212, 3212 (2008). Europe’s offshore wind
turbines also provide examples of the problem of wind’s volatility and variability: “They
start generating electricity when the wind speed reaches nine miles per hour, and have to
shut down if it exceeds 55 mph. They generate electricity somewhere between 70% and
90% of the time, but in lower wind speeds much less than their capacity. According to an
analysis by Denmark's Incoteco energy consulting firm, for 54 days in western Denmark
in 2002, wind-power systems ‘supplied less than 1% of demand.” Du Pont, supra note 50;
See also Hugh Sharman, Why Wind Power Works for Denmark, 158 CIVIL ENG'G 66, 69
(2005), available at http://www.incoteco.com/ upload/CIEN.158.2.66.pdf.  See generally
ERIC ROSENBLOOM, A PROBLEM WITH WIND POWER (2006), available at
http://www.aweo.org/ProblemWithWind.pdf (providing more on wind energy’s
contribution to meeting Denmark’s electricity needs).
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California at the time of peak demand in July 20086,
turbines generated 10% of capacity, and Texas generates
about 17%. In contrast, coal and natural gas plants
generate at a little better than 70% of capacity, and
nuclear plants at more than 90%.”

Finally, in Texas, wind blows the least when power is needed
the most, during the summer.” ERCOT relies on about 8.7% of
wind power’s capacity when determining available power during
peak summer hours.*

Power and Energy (“P&E”) magazine, however, takes issue
with the term “intermittent,” calling it a “term out of the distant
past.” P&E writes,

To most people, the term intermittent means a random
sort of unpredictable on-off behavior. This term is
usually used in a negative sense. The understanding
conveyed is that the output of the plant cannot be
predicted and that it rapidly goes from no-load to full-
load conditions, or vice versa. While this view was
prevalent after looking at the output of a single wind
turbine, before we had sufficient data to understand the
behavior of large, modern wind plants, it is no longer the
case. We now know that the output of wind plants varies
very little in the time frame of seconds, more in the time
frame of minutes, and most in the time frame of hours.
The typical standard deviations of the step changes at

58.  Du Pont, supra note 50.

59.  According to FPL Energy, Texas’ peak season for wind is spring. See NextEra
Energy Res., Frequently Asked Questions: Are There Wind Seasons?,
http://www.nexteraenergyresources.com/content/where/portfolio/wind/faq.shtml (last
visited Mar. 28, 2009).

60. R.A. Dyer, Texas Ratepayers’ Price Tag for New Wind-Power Lines in Billions,
FORT WORTH STAR-TELEGRAM, April 3, 2008, at Cl. See GLENN SCHLEEDE, NO,
PRESIDENT BUSH DID NOT STATE THAT WIND COULD SUPPLY 20% OF US ELECTRICITY 3
(2007), available at http://www.windaction.org /documents/7752 [hereinafter US
ELECTRICITY] (writing that the “right speed range” for wind turbines “is most likely to be
at night and in winter—not on hot weekday summer afternoons of July and August when
electricity demand is highest”); AM. WIND ENERGY ASS’N, WIND POWER — CLEAN AND
RELIABLE 1, available at
http://www.awea.org/utility/pdf/Wind_and_Reliability_Factsheet.pdf (“Wind energy
output behaves similar to load in that it is ‘variable,” meaning its output rises and falls
within hourly and daily time periods; and it is ‘non-dispatchable,” meaning its output can
be controlled only to a limited extent.”); WIND GENERATION IMPACT, supra note 46, at 149
(“Wind generation in Texas has a diurnal component of variation that tends to be anti-
correlated, or out-of-phase, with the daily load curve. Wind generation output tends to be
the greatest at night and least in the daytime, with wind generation tending to drop
sharply in the morning when load is rising quickly, and increase sharply in the evening
when load is dropping. The inverse-phase relationship appears to be stronger in the
summer than during other seasons.”).

61. J. Charles Smith & Brian Parsons, What Does 20% Look Like? Developments in
Wind Technology and Systems, POWER & ENERGY MAG., Nov./Dec. 2007, at 29.
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the one-second, ten-minute, and one-hour time frames
vary from approximately 0.1% to 3% to 10% of rated
capacity, which is far from intermittent. A good wind
plant output forecast can also predict the changes that
will occur with a good degree of accuracy most of the
time. As a result of this improved understanding of the
behavior of wind plants, we are making a transition
away from the term intermittent to variable output,
which describes much more accurately the nature of the
quantity with which we are dealing.”

FPL Energy also counters claims of wind’s unreliability:

While wind energy generation cannot be precisely
scheduled based on demand, sophisticated monitoring
and wind resource analysis allow wind developers to
estimate with a high degree of certainty ‘when’ and ‘how
much’ wind energy is available in a particular region
during a specific month or year, so customers can plan
their resource balance accordingly.”

Wind-energy advocate Paul Gipe writes, “The reliability of
wind turbines, measured in terms of availability to make
electricity when the wind is blowing, is better than 98 percent.”
According to the AWEA, “Modern wind turbines are equipped
with high-tech computers and power electronics that process over
200 types of data, from wind speeds and oil temperature to
voltage dips on the grid. ‘Smart’ wind turbines can help make the
electricity transmission system more reliable.”

However, considering that wind often blows less or more
than the grid needs or can handle, it is difficult to accept that
intermittent wind power can increase grid reliability. As
reported by the Texas Comptroller:

Too little wind is a problem on some days, but on other
days heavy winds can generate too much power. When
the wind blows hard and wind turbines produce more
electricity than the grid can accommodate, the producers
in West Texas shut down the wind turbines. . . Since
wind is a variable source of energy production, wind
power plants typically cannot control their power
delivery times as precisely as do plants powered by fossil
fuels. The electric system already must be capable of

62. Id.

63. NextEra Energy Res.,, Market Demands, http:/www.nexteraenergy
resources.com/content/where/portfolio/wind/market.shtml (last visited Mar. 28, 2009).

64. PAUL GIPE, WIND ENERGY COMES OF AGE (1995).

65. AM. WIND ENERGY ASS'N, THE DIFFERENCE WIND MAKES 1 (2008), available at
http://www.awea.org /pubs/factsheets/The_Difference_Wind_Makes.pdf.
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responding to swings in electrical usage by customers —
swings of as much as 25,000 MW in a single day.
Furthermore, the existing (transmission) network was
not designed to accommodate variable forms of power.*

Wind energy’s intermittency poses challenges for the
ERCOT grid.” “Because electric energy cannot be easily or
economically stored on a large-scale basis, the amount of power
generation must be exactly matched, on a near-instantaneous
basis, to the amount of customer load demand.” Energy
consultant David White writes: “[e]lectricity differs from other
forms of energy, and cannot be stored directly on an industrial
scale. Consequently, generation and demand have to be balanced
on the grid continuously, and second by second.”” Thus, ERCOT
is a “balancing energy market.” Wind’s intermittency and the
fact that load is predicted more accurately than wind levels pose
problems for ERCOT’s grid managers, who constantly seek to
maintain balance on the grid.”

Richard Baxter,” Senior Vice President of Ardour Capital
Investments, LLC, writes:

even ‘stable’ demand periods have their own challenges
as a change in the output of one generator requires the
immediate and opposite change in another generator,
both in scale and at the same rate of change. Wind’s
variable nature is the heart of the issue here, not
necessarily in scale, but in the speed of its change (its
ramp rate), where it can have a large impact on grid
stability. Wind farms transitioning from full off to full on
(and vice versa) can be quite dramatic. If those wind
farms are concentrated in certain remote areas, this
fluctuating output can have an outsized and detrimental

66. TEX. COMPTROLLER OF PUB. ACCOUNTS, THE ENERGY REPORT 167 (2008),
available at http://www.window.state.tx.us /specialrpt/energy/pdf/11-WindEnergy.pdf.

67. More information on wind energy’s impact on the ERCOT grid follows in a later
section.

68. WIND GENERATION IMPACT, supra note 46, at 7.

69. DAVID WHITE, RENEWABLE ENERGY FOUND., REDUCTION IN CARBON DIOXIDE
EMISSIONS: ESTIMATING THE POTENTIAL CONTRIBUTION FROM WIND POWER 3 (2004),
available at http://www.windaction.org/documents/225. See William Tucker, Tilting We
Will Go? Windmills are Not an Energy Policy, NAT'L REV., Aug. 18, 2008, at 37 (“Part of
the mistaken belief that wind can be a reliable source of electricity comes from a
misapprehension of what the ‘grid’ is. . .Electricity must be consumed the moment it is
generated; there are no methods for storage on an industrial scale. This means that
supply and demand must constantly match within about 5 percent. Otherwise there will
be power ‘dips’ or ‘surges,” which can cause brownouts, ruin electrical equipment, or even
bring the whole system crashing down.”).

70. ERCOT’s “system clock” is kept at 60 hertz.

71. Richard Baxter--Biography, http:/www.pennwellbooks.com/ richardbaxter.html
(last visited Mar. 28, 2009).
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impac17:2 on the carrying capacity of the grid in those
areas.

Wind’s unreliability is also reason to question claims by
wind-energy proponents regarding wind powering “the
equivalent of” a certain number of homes. For example,
according to the AWEA, “[t]he installed wind power fleet is
expected to generate an estimated 48 billion kilowatt-hours
(“kWh”) of wind energy in 2008, just over 1% of U.S. electricity
supply, powering the equivalent of over 4.5 million homes.””

This begs the question of whether such determinations and
estimations account for wind’s intermittency (not to mention line
loss during transmission).” In other words, can 3-4 MW of wind
power truly meet the electricity needs of one million households,
when wind power is only available to the electric grid a fraction
of the day? Stated differently, if no other power sources were
available to the grid or as back-up power sources for wind
turbines, would all the needs of these households’ be met? The
answer is undoubtedly “no.”

Whatever nuances one places on wind’s intermittent nature,
the reality is that if wind does not blow, wind turbines do not
produce electricity. Thus the qualifier “when the wind is
blowing” for the 98%-availability statistic above. The further
reality is that wind is most likely to blow at night and in colder
months, when electricity demand is lower than during summer
days.

Particularly in the absence of future advances in wind-power
storage and better wind-forecasting tools, wind power is at the
mercy of wind, and wind energy is inherently less valuable than
conventional energy sources.

B. Storage

A major impediment to large-scale wind-energy production is
the lack of commercially-viable storage for wind power.
According to Cambridge Energy Research Associates (“CERA”):

[Ellectric power cannot be easily and economically stored
on a large scale. It has to be produced when it is to be
consumed. Therefore, power systems need plants that
can respond, or be ‘dispatched,” when called upon to meet

72. Richard Baxter, A Call for Back-up: How Energy Storage Could Make a
Valuable Contribution to Renewables, RENEWABLE ENERGY WORLD, Sep. 1, 2007,
available at http://www.renewableenergyworld.com /rea/magazine/story?id=51463.

73. AM. WIND ENERGY ASS'N, ToOP 20 STATES WITH WIND ENERGY RESOURCE
POTENTIAL 1 (2008), available at http://www.awea.org/pubs/factsheets/Top_20_States.pdf.

74.  See infra notes 16-21.
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the fluctuating demand for electricity.. . .A variety of
batteries and technologies for storing power are under
development but currently have high costs or unresolved
performance limitations."”

The lack of adequate large-scale energy storage highlights
wind’s variability and its lack of correlation with peak demand.”
Because there is presently no adequate wind-power storage
system, wind-generating units must be backed wup by
traditionally-fueled electric-generating units, and, thus, wind
energy is currently an inherently less valuable resource than fuel
sources requiring no backup.”

The potential benefits of adequate electricity storage include
improved grid response, reduced grid connection costs, higher
amounts of renewable resources, and increased value of
renewable resources.”” ERCOT’s Bill Bojorquez says: “[flrom an
operational perspective, [storage] allows wind to produce energy
and not be subject to curtailments. . .It allows us to integrate
more wind onto the grid when we need it and not waste it.””

75. CAMBRIDGE ENERGY RESEARCH ASSOC., COMPARING THE FULL COST OF WIND
GENERATION TO OTHER OPTIONS IN TEXAS (July 25, 2008).

76. See Matthew Knight, Where to Store Wind-Power Energy? Under Water!,
CNN.coM, April 8, 2008, at q 8,
http:/www.cnn.com/2008/TECH/science/03/31/windpower/ (“The prospects for wind power
could be greatly enhanced if cost-effective storage could be implemented.”); Matthew L.
Wald, It’s Free, Plentiful and Fickle, N.Y. TIMES, Dec. 28, 2006, at C1 (“Without major
advances. . .wind may run up against its practical limits sooner than expected.”).

77. See WHITE, supra note 69, at 3 (“Fossil-fueled capacity operating as reserve and
backup is required to accompany wind generation and stabili[z]le supplies to the
consumer. That capacity is placed under particular strains when working in this
supporting role because it is being used to balance a reasonably predictable but
fluctuating demand with a variable and largely unpredictable output from wind turbines.
Consequently, operating fossil capacity in this mode generates more CO2 per kWh
generated than if operating normally.”).

78. GERARD THIJSSEN, KEMA TRANSMISSION & DISTRIBUTION CONSULTING,
ELECTRICITY STORAGE AND RENEWABLES? 89  (2002), available at
http://electricitystorage.org/pubs/2002/Lisbon_May_2002_KEMA.pdf. See E-mail from
Richard Baxter, Researcher, Ardour Capital Investments, to addressee (July 24, 2008) (on
file with author) (“From the grid operational viewpoint, storage can have two important
impacts for wind power facilities. First, it has the potential to provide dispatchability for
the wind assets — allowing the developer to potentially gain a higher value for the wind
output as it is now a more reliable resource for the grid operator. Secondly, storage
enhances grid reliability and a more efficient operation of power generation assets by
providing a rapid and flexible response capability to larger scale wind output. When wind
power is changing rapidly, one of the most valuable impacts storage can have in support
of the power grid is to act as a ‘shock absorber’ for the system. As significant (100 MW+)
amounts of wind power then come online or offline, storage can act more rapidly than
power facilities in balancing the load. This allows the power facilities to ramp either up or
down in a more economical and less damaging manner.”).

79. Bridget Mintz Testa, Wind in a Bottle, MECHANICAL ENGINEERING, May 2008,
at 22, 25.
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Clearly, adequate storage would increase the role that wind could
play in the energy-supply mix, as excess wind power could be
stored for later use, specifically when energy demand exceeds
wind supply.

Richard Baxter says several energy storage technologies “are
currently in use or being evaluated for use in conjunction with
renewable energy resources,” including flywheels, flow batteries,
and compressed air energy storage (‘CAES”).”

Worldwide, two CAES units are in operation, albeit not in
conjunction with utility-scale wind generation.” Gene Barry
writes that CAES and pumped hydroelectric storage:

are currently economic for utilities when relying on
natural geologic formations and the cheapest, most
abundant substances (i.e. elevated water and compressed
air). In these situations the cost of energy storage
capacity can be very low (<$5/kWh1). Unfortunately the
scale and location-specific nature of energy storage in
natural formations is likely to render it of limited benefit
to small scale distributed renewables.”

A report by NREL’s Paul Denholm takes a much more
positive view of CAES and renewable energy storage:”

Compressed air energy storage (CAES) can be
economically deployed in the Midwestern US, an area
with significant low-cost wind resources. . .In the
Midwestern US, which contains a large percentage of the
nation’s low-cost wind resources, flat terrain, and lack of
water makes compressed air energy storage (CAES)
more suitable for new wind energy storage projects. . .A
baseload wind system must incorporate a large-scale
energy storage system capable of quickly responding to

80. See Richard Baxter, Energy Storage—Supporting Greater Wind Energy Usage,
ENERGY PULSE, Dec. 16, 2005,
http://www.energypulse.net/centers/topics/article_list_topic.cfm?wt_id=61 [hereinafter
Wind Energy Usage] (further explaining how CAES facilities store energy).

81. The first unit was developed in 1978 in Huntorf, Germany, and a second unit
was completed in 1991 in McIntosh, Alabama. Initial plans for Shell-Luminant’s 3,000-
MW wind farm in Briscoe County, Texas, included a CAES plant that uses salt beds for
storage. See Testa, supra note 79, at 25.

82. BERRY, supra note 51, at 217. See Paul Denholm, Improving the Technical,
Environmental and Social Performance of Wind Energy Systems Using Biomass-Based
Energy Storage, 31 RENEWABLE ENERGY 1355, 1357 (2006) (“CAES systems are based on
conventional gas turbine technology and utilize the elastic potential energy of compressed
air [6,14].”). See also NISHA DESAI ET AL., TEX. STATE ENERGY CONSERVATION OFFICE,
STUDY OF ELEC. TRANSMISSION IN CONJUNCTION WITH ENERGY STORAGE TECH. 11 (2003);
Alfred J. Cavallo, High-Capacity Factor Wind Energy Systems, 117 J. SOLAR ENERGY
ENG’G 137, 141 (1995).

83. Denholm, supra note 82, at 1355-57.
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the variations of wind turbine generation. Compressed
air energy storage (CAES) is a hybrid generation/storage
technology well suited for this application.

Baxter is also keen on the prospects for CAES’s use in wind-
energy storage: “Besides pumped-hydro storage, CAES is the
only other technology in commercial operation capable of
providing large-scale storage deliverability (above 100 MW) for
use in the wholesale power market.” But Baxter says,
“[hindering] further deployment of this technology is its
perceived unconventional nature. . .and its significant up-front
site development costs, in the form of prefeasibility tests and
underground excavation.”

However, the wind industry is not yet convinced about the
promise of large-scale wind-energy storage. Baxter says:

Many involved with wind energy have been aware of
energy storage technologies for some time but have been
skeptical (sic) of their technological maturity and cost
effectiveness, so they have waited to see tangible results
of successful operation of these technologies in the field
before incorporating them in their plans.”

Baxter also notes that:

According to Rick Walker, president of Sustainable
Energy Strategies, Inc., energy storage technologies are
appealing to those in the wind industry, but concern
about their cost effectiveness remains an issue. In
general, energy storage technologies are not yet
sufficiently mature on cost-effectively coupling wind
energy with energy storage other than in perhaps some
isolated circumstances. Another essential point is that to
reach such a cost-effective level of technological
maturity, there needs to be a series of successful
demonstration projects that show a reduction in the cost
of energy storage. CAES has not been shown to be
economically viable, on a commercial scale.*

Batteries are another possible source for wind-energy
storage, but the prospects for their use in large-scale energy
storage are small.* Berry writes,

84. Wind Energy Usage, supra note 80.

85. Richard Baxter, A Call for Back-up: How Energy Storage Could Make a
Valuable Contribution to Renewables, RENEWABLE ENERGY WORLD, Sep. 1, 2007,
http://www.renewableenergyworld.com.

86. Richard Baxter, Bringing energy storage to wind power, POWER ENG'G INTL,
http://pepei.pennnet.com (last visited Mar. 28, 2009).

87. See GENE BERRY, PEW CTR. ON GLOBAL CLIMATE CHANGE, PRESENT AND
FUTURE ELECTRICITY STORAGE FOR INTERMITTENT RENEWABLES 1,2,
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Batteries are very modular and are therefore technically
well-suited to wuse with small scale distributed
renewables. The chief difficulty of battery technology is
short life (~1000’s of cycles equivalent to 3-5 years in
daily use) which, given. . .their capital cost ($100-
200/kWh of storage capacity), can make storing
electricity in batteries at least as expensive as
generating electricity.*

However, if large-scale storage were available to wind farms,
then the cost of wind energy would arguably increase, as a result
of using such storage technology. According to the AWEA, wind-
power storage is not cost effective: “Storing -electricity is
currently significantly more expensive than using dispatchable
generation. In the future, through advances in technologies such
as batteries and compressed air, energy storage may become cost-
effective.”” Additionally, all forms of electricity storage lose some
amount of stored electricity, adding to the real cost of electricity.

Still engineering and technological advances may provide a
cost-effective way to store wind energy for later use. If so, wind
will become a more significant energy resource, as its
intermittency will not pose as big of a challenge as it does today.
However, adequate storage does not exist; and, until it does, lack
of storage will continue to pose a major challenge to wind
energy’s contribution to meeting our energy needs.

C. Transmission

Another major issue surrounding wind-energy development
is the current lack of, and the future need for, electric-
transmission capacity. A great deal of time and expense will be
required to transmit energy from the areas of Texas most
suitable for wind energy generation—West Texas and the
Panhandle—to the areas of the state that need energy the most—
the I-35 corridor and the upper Texas Gulf Coast.” The costs to
build adequate transmission should be of particular concern to

http://www.pewclimate.org/docUploads/10-50_Berry.pdf (last visited Mar. 28, 2009); See
generally Id. at 218, 220 (“Among man-made energy storage systems, the most well-
known is the battery, used today to store electricity from solar photovoltaic systems
located where the grid is not available to back up solar power.”).

88 Id.

89. AM. WIND ENERGY ASSOC., WIND ENERGY AND RELIABILITY (2008),
http://www.awea.org/utility/pdf/Wind_and_Reliability_Factsheet.pdf.

90. These costs do not include the cost of building turbines or transmission stations.
Capital costs for wind turbines are $1,500-$2,000 per kilowatt hour of nameplate capacity.
See NextEra Energy Res., Frequently Asked Questions,
http://www.nexteraenergyresources.com/content/where/portfolio/wind/faq.shtml (last
visited Mar. 28, 2009).
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Texas’ electric customers, as the costs of building new
transmission lines to carry electricity from wind farms to load
(demand) centers are part of the true cost of wind energy that
will be borne by electric ratepayers.

Texas’ utilities are allowed to recover transmission costs, as
well as a reasonable return on their capital investment.” This is
true for both CREZ and non-CREZ transmission expenditures.
As the new CREZ lines are placed into service, the transmission-
owning utilities will request adjustments to their wholesale rates
(which are charged to load-serving entities), in order to account
for their transmission investments. These rate increases are
ultimately passed on to consumers.

Wind farms “must be near high-voltage transmission lines. .
.that can carry power over long distances. Moreover, these
transmission lines must have the capacity to handle the
additional generation.”™ The permitting process for a high-
voltage transmission line on new rights-of-way runs from six to
eighteen months, and, once the permitting process is complete,
construction takes from nine months for short-distance lines and
substation upgrades to two years for long-distance (i.e. over 100
miles) lines.” To date, high-voltage transmission lines have cost
up to $1.5 million per mile.”

In response to a request from the PUCT to study the costs of
various wind energy transmission plans, ERCOT released its
CREZ Transmission Optimization Study on April 2, 2008.” The
study estimated costs for the transmission lines and
transmission substations needed to carry wind power from West

91.  See Tex. Util. Code, §36.051; PUCT Substantive Rule §25.192.

92. NextEra Energy Res., Siting and Development,
http: | lwww.nexteraenergyresources.com (last visited Mar. 28, 2009). (explaining further
that “[s]iting a wind farm can be challenging”). See “Wildcatting for Wind: The Texas
Experience from Turbine to Market,” Video, The University of Texas School of Law
Continuing Legal Education (explaining at least a year’s worth of lead time—to collect
meteorological data and observe avian migratory periods—is required to locate wind
sites).

93. Email from Bill Bojorquez, VP for System Planning, ERCOT, to addressee (April
25, 2008).

94. See ELEC. RELIABILITY COUNCIL OF TEX., INC., CREZ TRANSMISSION
OPTIMIZATION STUDY (2008) [hereinafter CREZ STUDY] (stating 138-kV lines cost $1
million per mile, while 345-kV lines cost $1.5 million per mile).

95. Id. Senate Bill 20 required that CREZ zones be designated in the best areas in
the state and that an electric transmission infrastructure be constructed to move
renewable energy from those zones to markets where people use energy. ERCOT was
charged with assessing Texas’ wind resources, as well as potential transmission solutions
for Texas’ wind-generation challenges. See STATE ENERGY CONSERVATION OFFICE, TEX.
RENEWABLE PORTFOLIO STANDARD, http://www.seco.cpa.state.tx.us/re_rps-portfolio.htm
(last visited Mar. 28, 2009).
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Texas wind farms to the I-35 corridor and beyond.” Costs were
estimated for each of the four scenarios of wind generation
designated by the PUCT.

The four scenarios contained a total of 12,053, 18,456, 24,859
and 24,419 MW of installed wind generation (after adjustment
for the 6,903MW of wind generation that was either in-service or
had signed interconnection agreements at the time the scenarios
were finalized for the study), distributed among five CREZs in
West Texas and the Texas Panhandle.” The projected overnight
costs of these plans are $3.78 billion, $4.93 billion, $6.38 billion,
and $5.75 billion, respectively.” Because these are overnight cost
estimates, they do not include escalating labor and material costs
or financing costs during construction. Thus, the installed costs,
which will be used to establish future transmission rates, should
be considerably higher.

In addition to these transmission cost estimates, collection
(or gathering) costs for each scenario are estimated to be $410-
530 million, $580-820 million, $720 million-1.03 billion, and
$670-940 million, respectively.'” These, too, are overnight costs.

Transmission costs per mile for each scenario are
represented in Table 3:""

Table 3: ERCOT CREZ Optimization Study
Transmission Scenarios

96. CREZ STUDY, supra note 94.

97. Id.

98. Id. For Scenario 2—the CREZ scenario selected by the PUCT and estimated by
ERCOT to cost $4.93 billion—CERA calculated 2008 costs of $5.3 billion and $753 million
for transmission and collection, respectively. CERA estimates a total
transmission/collection cost of $524/kWh for Scenario 2. See CAMBRIDGE, supra note 75
(calculating costs for each CREZ scenario using an increase of 7.5% over 2007 dollars, in
order to reflect the rise in capital costs since 2007). As these are transmission-cost
estimates, ERCOT’s cost estimates exclude non-transmission costs of wind energy
development, such as turbine construction, equipment transportation and installation,
and turbine maintenance.

99. Installed costs include gathering (collection) costs, labor and material escalation
costs, and financing costs. CREZ STUDY, supra note 94.

100. Collection costs are estimates of the costs of the equipment needed to connect
wind generation to the new CREZ substations. CREZ STUDY, supra note 94.
101. Id.



THORNLEY 6/9/2009 5:21 PM

200x] DESKTOP PUBLISHING EXAMPLE 91

Scenario MW Overnight Miles'” Cost/mile
Cost
(includes

the costs of
transmission
substations,
whether

new or
upgraded)

1 12,053 $3.78 1831 $2,064,445.66
billion

2 18,456 $4.93 2376 $2,074,915.82
billion

3 24,859 $6.38 3036 $2,101,449.28
billion

4 24,419 $5.75 2489 $2,310,164.72
billion

On July 17, 2008, the PUCT, by a vote of 2-1, chose Scenario
2 for the building of CREZ transmission lines.'” As reported by
the Associated Press:

The plan still needs to receive final approval later this
year from the PUCT. The transmission lines would not
be up and running for three to five years. Who would
build them and other details have yet to be worked out. .
..PUCT Commissioner Julie Caruthers Parsley was the
lone dissenter, arguing the plan may add too much

102. An aspect of all electric transmission, regardless of the energy source, is the loss
of electricity during transmission. Line losses, which are a function of the line’s
impedance (resistance) and the level of electric current transmitted on the line, are
proportional to the impedance of a transmission line. In other words, the longer the line,
the larger the impedance and the higher the losses. Thus, for the long transmission
distances that will be required to carry electricity from West Texas wind farms to load
centers, line losses will exceed losses that occur on shorter transmission lines. Energy
losses also occur during the distribution of electricity. According to the EIA, from 1990-
2006, the average estimated loss in the supply and disposition of electricity in Texas was
about 5.5%. See DEP'T OF ENERGY, ENERGY INFO. ADMIN., TEX. ELEC. PROFILE 2006,
http://www.eia.doe.gov/cneaf/electricity/st_profiles/texas.html; Tucker, supra at note 69
(“Normal transmission lines—of 138 kilovolts (kV) and 345 kV—Ilose about 10 to 15
percent of their wattage every 1,000 miles.”).

103. See Jim Vertuno, Texas approves major new wind power project, USA TODAY,
July 17, 2008, http://www.usatoday.com.
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power for the electric grid to handle. She also worried it
could delay other projects, such as construction of
nuclear reactors.'”

The final order was issued August 15, 2008."” According to
the order, “the major transmission improvements identified in
the CREZ Transmission Optimization Study for Scenario 2 are
necessary to deliver the energy generated by renewable resources
in the CREZs, in a manner that is most beneficial and cost-
effective to the customers.”"

With regard to right-of-way fees:

Transmission cost estimates were developed with
stakeholders, including representatives of major TSPs in
ERCOT, based on cost experience from recent projects.
As such, these costs generally reflect the total costs of
developing transmission projects. However, these costs
do not include higher ROW costs that are likely to be
incurred in congested or urban areas.”

However, these costs are not unique to wind energy. ROW
costs result from any type of generation that causes additional
transmission lines to be built.

ERCOT’s estimates included the use of 138-kV and 345-kV
transmission circuits but not more expensive 500-kV or 765-kV
lines.'” Additionally,

The planning-level costs of new transmission lines were
estimated using straight-line lengths for the purposes of
this study. It is likely that, during the routing process for
individual transmission lines, the overall length of a line
may increase from these straight-line estimates, due to
land use and similar considerations."”

Thus, transmission costs were estimated using a best-case-
scenario approach.

It is clear that $4.93 billion is a low estimate. The Houston
Chronicle’s business columnist, Loren Steffy, agrees: “The costs

104. Id.

105. Tex. Pub. Util. Comm’n, Commission Staff’s Petition For Designation of
Competitive Renewable Energy Zones, Docket No. 33672 (Aug. 15, 2008), available at
http://interchange.puc.state.tx.us/WebApp/Interchange/Documents/33672_1412_593013.P
DF [hereinafter Designation of CREZ].

106. Id. at 1-2.

107. Id.

108. See CREZ STUDY, supra note 94 (discussing the cost effectiveness of 765-kV
circuits); AM. ELEC. POWER, AEP INTERSTATE PROJECT: 765 KV OR 345 KV
TRANSMISSION (April 24, 2007) (touting the virtues of 765-kV transmission lines and
proposing an advanced interstate electric-transmission system employing 765-kV lines).

109. CREZ STUDY, supra note 94 at 4.
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and uncertainty of wind simply aren’t worth the amount of
investment. Five billion is just the beginning. The true costs
make it clear: Wind is overblown.™"’

Energy consultant Jeffry C. Pollock has quantified the rate
impact of future transmission investment on various
customers."! Taking future escalation, interest during
construction, and routing issues into account, the installed cost
for CREZ Scenario 2 is estimated to be $7.8 billion ($3,282,828.28
per mile).'” Pollock has also approximated (1) ratepayers’ share
of the cost of new CREZ transmission/gathering costs and (2) new
CREZ transmission/gathering costs plus ERCOT’s long-term
system assessment (LTSA) costs (see Table 4 below).'"” As
transmission costs are passed through to consumers over the life
of the transmission lines, Table 4’s estimates are measured in
additional dollars per year for an estimated 40-year lifespan of
the new transmission under Scenario 2."*

Table 4: CREZ Cost Estimates (Over 40 Years)

CREZ CREZ CREZ CREZ
Transmission Transmission | Transmission | Transmi
&  Gathering | & Gathering + | & Gathering | ssion &
(Oncor LTSA (Oncor | (CenterPoint | Gatherin
customers) customers) customers) g +
LTSA
(Center
Point
custome
1s)
Residential | $80.38 $123.88 $87.73 $135.20
Customers
Hospital $891,562 $1,374,010 $741,847 $1,143,2
79
Convenienc | $1,336 $2,058 $1,137 $1,753
e Store

110. Loren Steffy, Wind might have a big impact on our wallets, HOUSTON
CHRONICLE, July 19, 2008,
http://www.chron.com/disp/story.mpl/business/steffy/5896507.htm]l.

111. JEFFRY C. POLLOCK, CREZ FINAL ANALYSIS.

112. Id.

113. LTSA costs are costs to build and/or upgrade facilities necessary for increased
transmission and generation capacity. See ERCOT SYSTEM PLANNING, LONG TERM
SYSTEM ASSESSMENT (Dec. 2006), http://www.ercot.com (detailing ERCOT’s LTSA cost
projections).

114. JEFFRY C. POLLOCK, CREZ AND LTSA IMPACTS.
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Grocery $18,701 $28,817 $15,922 $24,537
Store
Big-box $23,071 $35,555 $22,530 $34,722
Store

Because all ERCOT load-serving entities will share the
burden of the transmission costs, in proportion to their relative
load,"® “higher transmission and [other] charges associated with
new wind generation will increase the electricity costs paid by all
consumers,” according to the Fort Worth Star-Telegram’s R.A.
Dyer."® But others feel higher transmission costs will be offset
by the fuel-cost savings that result from wind’s displacement of
conventional sources of fuel. According to Michael Goggin, an
electricity-industry analyst at AWEA, “the money saved by
decreasing fossil fuel use with new wind energy would drastically
outweigh the cost of the new transmission.” Paul Sadler,
executive director of The Wind Coalition agrees:

This investment will pay for itself in two years and will
displace more expensive energy, offering a savings to
Texas consumers of about $3 billion per year....
Transmission costs will be more than offset by the
savings realized from lower fuel costs as we bring
additional wind capacity onto the grid."™

However, claims such as these rely on two assumptions: that
wind energy is cost-free and that increased use of wind energy
will decrease the use of fossil fuels. Regarding the former,
several of the true costs of wind energy are excluded by wind-
energy advocates. Regarding the latter, due to Texas’ growing
population and energy needs and the fact that intermittent wind
power must be backed up by fossil-fuel energy sources, it is not
true that wind energy will lessen our use of fossil fuels on a
MWh-for-MWh basis. It is true that every MWh generated by a
wind turbine is one less MWh that must be provided from fossil
fuels, since the total load served does not change. Thus,
whatever conventional generating unit is “on the margin” at the
time wind energy is produced—whether natural gas (most likely)
or coal (usually during low-load, off-peak hours)—most likely will

115.  Pub. Util. Regulatory Act, §35.004(d); PUCT Substantive Rule 25.192.

116. R.A. Dyer, Cost of wind power generating controversy, FORT WORTH STAR-
TELEGRAM, Sept. 17, 2007. See Schleede, supra note 15 (agreeing with Dyer).

117. Michael Goggin, Texas Study: Benefits of Wind Transmission Outweigh Costs,
RENEWABLEENERGYWORLD.COM, April 11, 2008,
http://www.renewableenergyworld.com/rea/news/story?id=52103.

118. Id.
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be reduced and will, as a result, run less efficiently.

But often during periods of low load levels, absent any wind
generation, conventional generating units are backed down,
sometimes to their minimum generation levels. If wind
generation is available, some of those conventional generating
units might be shut off rather than run at minimum, inefficient
levels, but some units cannot be cycled off at night and then
brought back on again in the morning. Thus, if sufficient wind
capacity is connected to the system, the grid may curtail some
wind energy at night, in order to ensure sufficient thermal
generation is available to meet peak load the following day.

D. Dispatch Priority

Though transmission costs will be spread throughout the
entire ERCOT grid, it is currently unclear what dispatch priority
conventional power producers will have on the CREZ
transmission lines."” The PUCT’s final order in the CREZ docket
(PUCT Docket No. 33672) has the following to say regarding
dispatch priority:

Although the Commission is not addressing curtailments

and dispatch priority issues in this docket, the

Commission does state that, as a matter of policy, there

is an expectation that no nuclear facilities will be

curtailed during periods of high wind generation. The GE

study included the determination that increased wind
energy production is primarily offset by a decrease in the
production of combined-cycle gas turbine plants.

However, during periods of light load and high wind

levels, plants utilizing other sources of generation may

see significant turndowns, as well. Given the unique
characteristics of nuclear energy production, during
periods of light load and high wind levels, it is sound
policy to prohibit the back-down of nuclear power plants.

The Commission also has the expectation that staff,

ERCOT, and system participants will address the effects

of light load and high wind levels on other forms of

generation, in particular, recognizing the future critical

role that coal generators utilizing ‘clean’ coal and carbon
capture and sequestration technologies may occupy in

ERCOT. This issue is most appropriately resolved in a

119. Transmission costs 37% more on a per-unit basis for renewable resources than
for conventional resources. The ERCOT-wide transmission rate per billion dollars of
transmission investment is $3.20-$3.30/kW-year for CREZ (i.e. renewable) transmission
and $2.35-$2.40/kW-year for non-CREZ (i.e. conventional power) transmission. See Email
from Jeff Pollock, J. Pollock, Incorporated, to addressee (August 12, 2008) (on file with
author).
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currently ongoing Commission project addressing
dispatch prioritization in the CREZ zones."™

Nothing states that conventional generators will not have
access to CREZ lines. In fact, in its rule implementing SB 20, the
PUCT states,

While the objective of a CREZ is to increase the amount
of renewable resources on the grid and provide necessary
transmission for those resources, ERCOT will include
existing and anticipated fossil-fueled units in its study of
potential CREZs, and the commission may take all
resources into account when evaluating the choices and
seeking transmission solutions. The commission’s
mandate is to encourage renewable energy development
by placing transmission infrastructure in places
advantageous to renewable energy generation resources
in a manner that is most beneficial and cost-effective to
the customers. Physical access to the transmission
network must remain open to any technology, however.

However, the issue of CREZ dispatch priority—both among
wind-power generators and as between wind and non-wind
generators—remains unsettled, as the PUCT has not issued a
ruling.'*

Specifically, the PUCT sought comments “on the feasibility
and efficiency of the use of auctioned CRRs (congested revenue
rights) to effectuate dispatch priority from the CREZs and
impede over-development of the CREZ transmission lines” and
“on the requirement that CREZ developers post collateral for the
transmission system improvements that will be made to transmit
energy from the CREZs to other parts of the state.”” Regarding
CRRs, the PUCT writes:

CRRs are the standard approach for market participants
to manage congestion risks in the nodal market, and
CRRs could be used to provide a priority to CREZ
developers, without introducing distortions in the
economic dispatch of the nodal market. An auction could

120.  See Designation of CREZ, supra note 105, at 24.

121.  Pub. Util. Comm’n of Tex., Order Adopting New $25.174 as approved at the Dec.
1 2006 open meeting , Project #31852 (Dec. 15, 2006), available at
http://interchange.puc.state.tx.us/WebApp/Interchange/Documents/31852_215_533923.PD
F.

122. Pub. Util. Comm’'n of Tex., Corrected Request for Comments Proceeding to
Establish Policy Relating to Excess Development in Competitive Renewable Energy Zone,
Project# 34577 (Aug. 18, 2008), available at
http://interchange.puc.state.tx.us/WebApp/Interchange/Documents/34577_82_593383.PD
F.

123. Id.
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be conducted well in advance of the completion of CREZ
transmission facilities and used to allocate CRRs to
CREZ developers. In real time, the CRRs would provide
CREZ resources revenue equal to the mnodal price
differences between the CREZ and other points on the
ERCOT system. Because bids in the real-time energy
market would reflect the value of production tax credits
and renewable energy credits, the price differentials
should also reflect these values. From a planning
perspective, wind developers would consider the results
of the auction for CRRs in making decisions ‘about
whether to develop generation resources in west Texas
and at what level.™

As stated in the PUCT’s request for comments:

The concern that led to the initiation of this rulemaking
is that wind developers might build wind generation in
west Texas that significantly exceeds the capacity of the
CREZ transmission, imperiling developers’ investment in
wind generation in CREZs.. . .The objective of this
rulemaking is to accord the CREZ developers a priority
in the use of the transmission system or an equivalent
right that will protect their investment, if possible,
through the normal operation of real-time market
mechanisms and by deterring the develoyment of
generation in west Texas by other developers."

In the event that transmission is built but wind energy is
not developed as planned—and thermal resources cannot connect
to the CREZ lines or have not built plants near the lines—
ratepayers will pay for large amounts of transmission capacity
not heavily utilized.

E. Hidden Costs

Perhaps the most misleading claim made by many wind-
energy proponents is that wind energy is free. This claim stands
in the way of an informed discussion on the proper role of wind
energy. The truth is that wind itself is free—there is currently
no property right to wind—but wind energy is not free. In fact, it
is expensive, “the most expensive form of generation we have in
Texas.”

124. Id.

125. Id.

126.  Steffy, supra note 110 (stating further that “[e]ach megawatt of wind power
costs about $53 to generate, making it more expensive than coal, nuclear or natural gas
generation, according to data from the Electric Reliability Council of Texas, the state's
grid operator. Even with economies of scale, it's still going to be more expensive than
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According to Richard Baxter,

Wind is not a typical energy source. It is variable, and
the best wind resources generally require longer-distance
transmission of the power than for other forms of
generation. These considerations raise the cost of
utilizing this resource. Even relatively recent estimates
put the cost of integrating wind energy into the grid at
5%-30% of the cost of generation.™

In a report compiled for Ontario (Canada) electricity
consumers, Keith Stelling writes:

Energy experts report that industrial wind power is
proving to be exceptionally expensive to consumers once
required backup and additional infrastructure are
factored in. The high cost is caused by (a) the need to
maintain backup generating reserve to cover times when
the wind does not blow. (b) The need to stabilize the grid
when wind produces power that is not needed by current
demand. (c) Government subsidization and tax benefits
for the wind industry."”

Construction of wind farms is expensive, relative to
construction of conventional plants, as attested to by FPL
Energy:

As a rule of thumb, wind construction costs for wind-

powered electric generators are considerably higher than

those of fossil-fuel plants on a per megawatt of capacity
basis. It costs about $1.5 million to $2 million per
megawatt of capacity generated by wind facilities

compared to $700,000 per megawatt of capacity for a

natural gas plant.'”

From a market perspective, high capacity cost is not
necessarily problematic, if the cost is recoverable in the market.
For example, at expected market prices for the power they
generate, coal and nuclear plants will likely recover high capital
costs and a reasonable return over the life of their assets.
However, the large subsidies that wind-power facilities receive

other sources, based on projections by the American Wind Energy Association.”).

127. Richard Baxter, A Call for Back-up: How Energy Storage Could Make a
Valuable Contribution to Renewables, RENEWABLE ENERGY WORLD, Sep. 1, 2007, citing
AL HOWATSON & JASON CHURCHILL, THE CONFERENCE BOARD OF CANADA, OTTAWA,
INTERNATIONAL EXPERIENCE WITH IMPLEMENTING WIND ENERGY (Feb. 2006).

128. KEITH STELLING, CALCULATING THE REAL COST OF INDUSTRIAL WIND POWER 1-2
(Nov. 2007), http://www.wind-watch.org/documents/wp-
content/uploads/wind_cost_report.pdf.

129. NextEra Energy Res., FPL Energy: The Nation’s Leader in Wind Energy 2 (Jan.
27, 2006),
http://www.nexteraenergyresources.com/content/where/portfolio/pdf/NatLeaderWind.pdf.
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distort the economic reality of wind energy.

Cost estimates for wind-energy generation (not including
costs of building and maintaining wind turbines) often exclude
many of wind energy’s costs, such as the following:

* Wind-energy transmission costs;

* Grid-connection and grid-management costs;

e The costs of backing up wind turbines with
traditional power sources;

* Lost tax revenues from federal and state subsidies
and tax breaks.

The backup generation and grid-related costs of wind energy
are passed on to ERCOT ratepayers. Adding 11,553 MW of wind-
generating capacity in order to take advantage of CREZ
transmission capacity could increase ERCOT’s system production
costs by $1.82 billion per year;” and, according to another
estimate, the direct subsidies, tax breaks, and increased
production and ancillary costs associated with wind energy could
cost Texas more than $4 billion per year."

Referring to research performed by Glenn Schleede, Stelling
reports:

The true cost of electricity from wind is much higher than
wind advocates admit. Wind energy advocates ignore key
elements of the true cost of electricity from wind,
including:

e The cost of tax breaks and subsidies which shift
tax burden and costs from ‘wind farm’ owners to
ordinary taxpayers and electricity customers.

» The cost of providing backup power to balance the
intermittent and volatile output from wind
turbines.

e The full, true cost of transmitting electricity from
‘wind farms’ to electricity customers and the extra
burden on grid management.'*

Various other subsidies shift large amounts of cost from

130. Tex. Pub. Util. Comm’n, Commission Staff’s Petition For Designation of
Competitive Renewable Energy Zones, Docket No. 33672 (May. 23, 2008) (direct testimony
of Scott Norwood), available at
http:/ /interchange.puc.state.tx.us/ WebApp / Interchange / Documents/33672_1157_584949
.PDF.

131. DREW THORNLEY, TEX. PUB. POLICY FOUND., TEXAS WIND ENERGY: PAST,
PRESENT AND FUTURE (Oct. 2008), http://www.texaspolicy.com/pdf/2008-09-RR10-
WindEnergy-dt-new.pdf.

132. STELLING, supra note 128, at 17.
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‘wind farm’ owners to ordinary taxpayers and electricity
customers. The wind industry benefits from subsidies in
addition to the tax breaks mentioned above. Other
subsidies are in the form of artificially created, high
price ‘markets’ for wind generated electricity. These
include guaranteed markets for electricity which result
from (i) insidious ‘renewable portfolio standards’
mandated by several states that require electricity
suppliers to obtain some share of their electricity from
‘renewable’ sources,” (ii) additional markets due to
mandated purchases of ‘green electricity’ by federal and
state government agencies, and (iii) state programs
requiring or encouraging electrical utilities to offer
‘green’ electricity at premium prices. Electricity
customers can elect to pay premium prices but these
programs generally do not attract enough ‘volunteers’ to
pay the utilities’ costs of buying the ‘green’ electricity
and administering the program. The cost not recovered
from customers paying premium prices is then spread
across all of the utility’s customers and hidden in
monthly electricity bills."

Additionally, unlike conventional-power generators, wind-
energy providers do not have to pay ERCOT for generation-
schedule deviations.” This is no small perk for Texas most
intermittent energy source, and it distorts wind energy’s price
relative to conventional power prices. The result is that non-
wind generators and, primarily, customers must bear the cost of
ERCOT’s deploying regulation and other reserves when there are
large deviations from the schedules."

All of these costs contribute to wind energy’s higher-per-
kilowatt-hour cost, compared to conventional fuel sources, such
as coal. Thus, statements over the past two decades that “the
cost of wind energy has dropped about 80 percent™ are

133. Power suppliers may provide the renewable capacity directly or through the
purchasing of renewable energy credits.

134. STELLING, supra note 128, at 18.

135. Glenn Schleede, The True Cost of Electricity from Wind Power and Windmill
“Availability” Factors, WIND ACTION, Apr. 07, 2003,
http://www.windaction.org/documents/2510. (“Some grid owners or managers have
applied penalties to electric generator owners or operators who deliver more or less
electricity to a transmission system than was bid into the system. Often these penalties
are designed to (a) encourage generating companies to help keep the grid in balance by
delivering amounts of electricity promised, when promised, (b) pay for costs imposed when
electricity delivered differs from contracted amounts, and (c) discourage ‘gaming.”).

136. These deviations may also subject ERCOT to penalties from North American
Electric Reliability Corporation (NERC) if the deviations cause problems meeting certain
reliability standards.

137. NextEra Energy Resources, Benefits of Wind Energy,
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misleading, as wind subsidies and incentives are mostly missing
from such determinations.”” Robert Michaels writes:

According to the U.S. Energy Information
Administration, wind’s costs per kilowatt-hour hit
bottom in 2002 and have since increased by 60 percent.
In 2004, the levelized cost of a coal-fired kilowatt hour
was 3.53 cents, compared to 4.31 cents for nuclear, 5.47
for gas and 5.7 for wind. According to a study by Gilbert
Metcalf of Tufts University for the National Bureau of
Economic Research, removing subsidies to nuclear and
wind power takes the former to 5.94 cents and the latter
to 6.64.

A recent report from CERA weighs in on the true costs of
adding wind to the ERCOT grid:

The levelized cost of coal-fired generation is estimated at
$74 per megawatt-hour (MWh) given the fuel costs,
capital costs, and a typical capacity factor. . . The
levelized cost of gas-fired power from a CCGT (combined-
cycle gas turbine) ranges from $87 to $111 per MWh,
depending on the assumed capacity factor (at $10 per
million British thermal units [MMBtu] natural gas
price).”” Onshore wind (nonfirm) generation levelized
costs range from $85 to $114 per MWh, also depending
on the capacity factor.™

A June 2008 report on the United Kingdom’s renewable-
energy goals (15% of energy from “green” power by 2020) is
instructive for examining the true costs of wind energy. The
Center for Policy Studies (United Kingdom) estimates that the

http://www.nexteraenergyresources.com/content/where/portfolio/wind/benefits.shtml (last
visited Mar. 28, 2009). (“The cost of wind has decreased significantly from 30 cents per
kilowatt-hour (kwh) in the 1980s to FPL Energy’s cost today of [five] to [eight] cents per
kwh. This cost is competitive with other forms of power generation. Also, since there is no
fuel cost volatility, the long-term price of wind energy is stable.”).

138. Additionally, an 80% drop in cost for an emergent technology over twenty years
is not particularly impressive, considering that today’s run-of-the-mill computers probably
outperform the several-million-dollar supercomputers from the late 1980s.

139. Robert J. Michaels, Hot Air and Wind, NAT'L REV. ONLINE, Dec. 20, 2007,
http://article.nationalreview.com/?q=MTIhN2I14ZDhmZTg2N2NmM2EzNmExYTEwNWRj
NzU3Mzk=#more.

140. CAMBRIDGE ENERGY RESEARCH ASSOC., COMPARING THE FULL COST OF WIND
GENERATION TO OTHER OPTIONS IN TEXAS (July 25, 2008) (stating further “[t]he price of
gas is based on CERA’s outlook for gas prices at the Katy Hub in Texas over the 25-year
life of the plant and is equal to $10 per MMBtu in average nominal terms. This is
equivalent to $9.10 per MMBtu in levelized nominal terms.”).

141. Id. See GOVERNOR’S COMPETITIVENESS COUNCIL, 2008 TEXAS STATE ENERGY
PLAN 31 (July 2008),
http://governor.state.tx.us/files/gcc/2008_Texas_State_Energy_Plan.pdf  (stating the
levelized cost of wind-power generation in Texas is $112/MWh).
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2020 renewable-energy target would cost each U.K. household an
extra £4,000. According to The Telegraph, the report was
“embarrassing for the Government coming 24 hours before
ministers launch their ‘green revolution’ that recommends
building thousands of turbines.”** Also, Denmark touts use of its
heavily-subsidized wind energy, despite having the highest
household electricity prices in Europe.'®

F. Incentives and Subsidies

Generous government subsidies and tax breaks encourage
wind-energy development by creating profitable investment
opportunities for private wind developers, who often recoup their
investments in a matter of months. The Houston Chronicle’s
Loren Steffy writes that “Wind power is an open trough of
government subsidies, tax credits and state mandates. Taken
together, it’s a massive corporate welfare effort that means big
money for the wind-power developers and big costs for the rest of
us.”'* This reality is not unique to Texas. According to The
Times (London):

LAVISH (emphasis original) subsidies and high
electricity prices have turned Britain’s onshore wind
farms into an extraordinary moneyspinner, with a single
turbine capable of generating £500,000 of pure profit per
year. According to new industry figures, a typical 2
megawatt (2MW) turbine can now generate power worth
£200,000 on the wholesale markets - plus another
£300,000 of subsidy from taxpayers. Since such turbines
cost around £2m to build and last for 20 or more years, it
means they can pay for themselves in just 4-5 years and
then produce nothing but profit.'*

Not surprisingly, wind-industry advocates view wind-energy
subsides quite favorably. According to SECO, “Federal and state
incentives have long been viewed as a means of supporting
renewable energy technological developments and to help reduce

142. Tom Peterkin, Meeting 2020 Renewable Energy Targets Would Cost Households
£4,000 «a Year, DAILY TELEGRAPH, June 25, 2008, available at
http://www.telegraph.co.uk/earth/earthnews/3345397/Meeting-2020-renewable-energy-
targets-would-cost-households-4000-a-year.html.

143. EMMANUEL CLEMENT AND JOHN GOERTEN, STATISTICS IN FOCUS: ENVIRONMENT
AND ENERGY (Aug. 2007), http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-SF-07-
080/EN/KS-SF-07-080-EN.PDF.

144.  Steffy, supra note 110.

145. Jonathan Leake, Wind Farms Turn Huge Profit with Help of Subsidies, TIMES
(London), Jan. 27, 2008. See Glover & Economides, supra note 18 (“Despite U.K. wind
industry subsidies of over $500 million, so far such a massive investment has only
provided less than 0.5 percent of the U.K.'s electricity needs.”).
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the up-front cost of purchasing renewable energy systems. As a
result, wind-based electricity is becoming increasingly cost-
competitive with fossil-fueled electricity.”*  Mike Sloan,
president of Virtus Energy, agrees: “Based on current incentives
and regulations prevailing in the energy sector, wind power is
competitive today in many states.”™*’

However, the only reason wind energy can generously be
referred to as “competitive” is because of the financial help it
receives via government incentives and subsidies. In 2007, wind
energy received $724 million in federal subsidies, valued at
$23.37 per megawatt hour."® “By contrast, normal coal receives
44 cents, natural gas a mere quarter, hydroelectric about 67
cents and nuclear power $1.59.”* As illustrated by Table 5,

146. STATE ENERGY CONSERVATION OFFICE, WIND ENERGY INCENTIVES,
http://www.seco.cpa.state.tx.us/re_wind-transmission.htm. [hereinafter SECO, WIND
ENERGY INCENTIVES]. See WINDUSTRY, KNOwW YOUR EcoNoMICS,
http://www.windustry.org/wind-basics/learn-about-wind-energy/wind-basics-know-your-
economics/know-your-economics (showing “[s]tates and the federal government have
developed incentives for wind energy investors); William Tucker, The Case for Terrestrial
(a.k.a. Nuclear) Energy, IMPRIMIS, Feb. 2008,
http://www.hillsdale.edu/news/imprimis/archive/issue.asp?year=2008&month=02 (“Wind
energy has captured the imagination of the public and is touted by many as the fastest
growing energy source in the world. All of this is driven by government mandates—tax
credits and ‘renewable portfolio’ laws that require utilities to buy non-fossil sources of
power.”). Cf. James Kanter, Denmark Leads the Way in Green Energy — To a Point, INT'L
HERALD TRIB., Mar. 21, 2007, http://www.iht.com/articles/2007/03/21/business/greenl.php
(explaining that in Denmark “[t]he building of wind turbines has virtually ground to a
halt since subsidies were cut back...countries like Denmark are far ahead of the United
States and others in overall use of green power, mostly because of government support.”);
Cheap Alternatives, THE ECONOMIST, July 5, 2007 (“Researchers in Denmark...believe
that wind power shaved 1 billion kroner ($167m) off Danish electricity bills in 2005. On
the other hand, Danish consumers also paid 1.4 billion kroner in subsidies for wind
power.”); Glover & Economides, supra note 18 (“The scale of Denmark’s subsidies was
such that in 2006-07 the government increasingly came under scrutiny from the Danish
media, which claimed the subsidies were out of control.”).

147. Mike Sloan (statement of Mike Sloan, Managing Consultant, The Wind
Coalition), Testimony, Hearing on “Renewable Electricity Standards: Lighting the Way”,
Before House Select Comm. on Energy Independence and Global Warming, (2007). AM.
WIND ENERGY ASSOC., LEGISLATIVE PRIORITIES, THE DIFFERENCE WIND MAKES,
http://www.awea.org/pubs/factsheets/The_Difference_Wind_Makes.pdf (“With continued
government encouragement to accelerate its development, this increasingly competitive
source of energy will provide a steadily growing share of U.S. electricity...”). WILLIAM
YEATMAN AND MYRON EBELL, GONE WITH THE WIND: RENEWABLE PORTFOLIO STANDARD
THREATENS CONSUMERS AND THE INDUSTRIAL HEARTLAND, CEI, (2007),
http:/cei.org/pdf/5982.pdf (stating wind power “is the renewable energy resource that is
closest to the market costs of conventional energy, given current federal subsidies”).
However, as pointed out above, the reason wind energy is “economically viable” is because
of the generous subsidies and tax breaks it receives. Without these financial incentives,
wind energy would not be economical.

148. DEP'T OF ENERGY INFO. ADMIN., FED. FIN. INTERVENTIONS AND SUBSIDIES IN
ENERGY MKTS.( 2008), http://www.eia.doe.gov/oiaf/servicerpt/subsidy2/pdf/chap5.pdf.

149. Wind ($23.27) v. Gas (25 cents), WALL ST. J. ONLINE, May 12, 2008,



THORNLEY

6/9/2009 5:21 PM

104

ENVIRONMENTAL & ENERGY LAW & POLICY J.

XX:N

according to the EIA, net generation and total subsidies in Fiscal
Year 2007 by fuel type include the following:"

Table 5: Renewable Energy Generation and Subsidies

Fuel FY 2007 Net | Subsidy & | Subsidy &
Generation Support Value | Support Per Unit
(billion kWh)"" | (million of Production

dollars) (dollars/MWh)

Coal 1,946 $854 $0.44

Natural gas and | 919 $227 $0.25

petroleum liquids

Nuclear 794 $1,267 $1.59

Biomass (and | 40 $36 $0.89

biofuels)

Geothermal 15 $14 $0.92

Hydroelectric 258 $174 $0.67

Solar 1 $14 $24.34

Wind 31 $724 $23.37

In TexasThe financial handouts available to wind developers

are so generous that many wind-energy producers “will offer
wind power at no cost or even pay to have their electricity moved
on the grid, a response commonly referred to as ‘negative pricing.’
Wind providers have an incentive to sell power even at negative
prices because they still receive the federal production tax credit
(“PTC”) and renewable energy credits.”'”

A closer look at federal and Texas incentives to wind-energy
developers illuminates the economic reality of wind energy.

1. Federal

According to the Texas Comptroller, “Wind energy has high
up front capital costs that currently make it dependent on federal
subsidies.””” Two major federal incentives for private wind-farm
development are the production tax credit and an accelerated
depreciation method for wind-generating equipment.

http://online.wsj.com/article/SB121055427930584069.html?mod=opinion_main_review_an
d_outlooks.

150. ENERGY INFO. ADMIN., supra note 148.

151. Total FY 2007 net generation (billion kWh): 4,091. See ENERGY INFO. ADMIN.,
supra note 148, at 106.

152. TEX. COMPTROLLER OF PUB. ACCOUNTS, supra note 66, at 168.

153. TEX. COMPTROLLER OF PUB. ACCOUNTS, THE ENERGY REPORT EXECUTIVE
SUMMARY: WIND, http:/www.window.state.tx.us/specialrpt/energy/exec/wind.html.
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Created by the Energy Policy Act of 1992 (at the value of 1.5
cents/kilowatt-hour and adjusted annually for inflation), the PTC
provides a federal income tax credit for wind generation for the
first 10 years of a wind facility’s operation. The current value of
the credit is 2.1 cents/kWh of electricity produced. The credit
applies only to utility-scale wind turbines, not smaller turbines
used to power individual homes or businesses."™

A direct relationship exists between wind-energy investment
and whether the PTC is in effect or has lapsed/expired. Each
year that the PTC lapsed (2000, 2002, 2004), w1nd -energy
investment dropped considerably from the prior year:"

e 1999-2000: 93% drop in wind-capacity installation
* 2001-2002: 73% drop in wind-capacity installation
* 2003-2004: 77% drop in wind-capacity installation

The PTC was set to expire on December 31, 2008, but the
$700 billion Emergency Economic Stabilization Act of 2008
extended the PTC through December 31, 2009." As uncertainty
grew regarding whether Congress would renew the PTC in 2008,
the AWEA commented on the uncertainty’s effect on wind-energy
investment:

Since investment decisions are being made today for new
wind power projects that are not expected to be
completed until next year, wind energy companies are
already reporting a decrease in investment as a result of
the uncertainty surrounding tax policy. If Congress does
not act soon to extend the PTC, companies will stop
making investments in projects not expected to be
completed before the end of the year.”™

“The federal production tax credit has been the main driver

154. See AM. WIND ENERGY Assoc., LEGISLATIVE PRIORITIES,
http://www.awea.org/legislative/ (“Through the American Recovery and Reinvestment Act
(passed in February 2009), Congress acted to provide a three-year extension of the PTC
through December 31, 2012. Additionally, wind project developers can choose to receive a
30% investment tax credit (ITC) in place of the PTC for facilities placed in service in 2009
and 2010, and also for facilities placed in service before 2013 if construction begins before
the end of 2010. The ITC then qualifies to be converted to a grant from the Department of
Treasury. The Treasury Department must pay the grant within 60 days of an application
being submitted.”).

155. AM. WIND ENERGY ASsoc., NEWS ROOM,
http://www.awea.org/mewsroom/releases/AWEA_Market_Release_Q108.html, (last visited
Apr. 22, 2009).

156. Emergency Economic Stabilization Act of 2008, H.R. 1424, 110" Cong. (2008)
(See Division B: Energy Improvement and Extension Act of 2008).

157. AM. WIND ENERGY ASSOC., supra note 154.
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behind wind energy expansion,” writes the Texas Comptroller.'”
Clearly, the main reason for wind-energy investment is the PTC,
which artificially increases the wind-energy supply.

Wind-energy advocates are vociferous supporters of the PTC,
fearing another un-renewed lapse in the tax credit."” The AWEA
calls the PTC “a critical factor in the financing of new wind
farms.”* SECO calls the PTC “the most important federal
financial incentive encouraging investment in wind power, a
critical factor in financing new wind farms.”® SECO writes:

Without assurances of the PTC’s continued support,
accelerated wind development will remain intermittent. .
.the American Wind Energy Association (AWEA) advises
that a long-term extension of the tax credit is vital to
sustain this growth and to avoid a boom-and-bust cycle
in the wind industry."

This boom-and-bust cycle was attested to by Mike Sloan,
during his testimony before the House Select Committee on
Energy Independence and Global Warming:

The Federal Production Tax Credit (PTC) has played a
critical role in the effectiveness of the Texas RES.

158. TEX. COMPTROLLER OF PUB. ACCOUNTS, supra note 66, at 177.

159.  On July 30, 2008, renewable-energy legislation that, among other things, would
have renewed the PTC for one-year failed a procedural vote in the Senate. The bill
needed 60 “yes” votes to move forward but received just 51. The bill can be brought up
again. See Ayesha Rascoe, Bill Renewing Clean Energy Credits Fails Vote, REUTERS, July
30, 2008, http://www.reuters.com/article/environmentNews/idUSN3048726220080730.

160. AM. WIND ENERGY ASSOC., Energy Bill Extends Wind Power Incentive Through
2007 (July 29, 2005),
http://www.awea.org/mews/energy_bill_extends_wind_power_072905.html. We see a
similar situation in Europe, with favorable legislative conditions spurring wind energy
investment. See THE EUROPEAN WIND ENERGY ASSOC., WITH AMBITIOUS EU
LEGISLATION, WIND ENERGY CAN PROVIDE HUGE BENEFITS TO EUROPE,
http://www.ewea.org/index.php?id=60&no_cache=1&tx_ttnews[tt_news]|=1310&tx_ttnews|
backPid]=1&cHash=b962b59976 (“Wind has delivered the most promising results out of
all renewable energy technologies so far, with 57 GW of total capacity installed in the EU
by the end of 2007. In order to ensure that this trend continues, we need to have a secure
and favourable EU legislative framework, EU Energy Commissioner Andris Piebalgs told
delegates at the opening session of the European Wind Energy Conference (EWEC) in
Brussels.”).

161. SECO, WIND ENERGY INCENTIVES, supra note 146. See Sloan, supra note 147
at 1 (explaining “the PTC and the Texas Renewable Portfolio Standard have spurred wind
industry growth in the state”); Glenn Schleede, No, President Bush did NOT State that
Wind Could Supply 20% of US Electricity, INDUSTRIAL WIND ACTION GROUP, Feb. 2, 2007,
http://www.windaction.org/documents/7752 (explaining “the growth of wind generating
capacity in Texas”).

162. SECO, WIND ENERGY INCENTIVES, supra note 146. See AM. WIND ENERGY
ASSOC., supra note 154; Alex Desbarres, Wind Power: Rising Costs are Unlikely to Derail
New Build Plans, ENERGY BUS. REV., Mar. 31, 2008, http:/www.energy-business-
review.com/article_feature.asp?guid=3C3C770A-F8F4-44AB-A7TFB-80FBD6B41DEG6 (“The
wind energy industry is very much driven by policy...).



THORNLEY 6/9/2009 5:21 PM

200x] DESKTOP PUBLISHING EXAMPLE 107

Examination of the history of Texas’ wind development
indicate an extreme boom-bust cycle directly tied to the
availability of the PTC. Even for Texas, the most
attractive wind development market in the country, the
years following PTC expiration in 1999 and 2001
resulted in statewide wind installations of zero MW.'®

Installed wind capacity dropped nationwide during each of
the three years the PTC was not in effect (93% drop in 2000, 73%
drop in 2002, 77% drop in 2004), but the decline was even more
drastic in Texas, with zero MW added during these three years."”

Even with Texas’ RPS mandate and the financial incentives
with which Texas entices wind-energy developers, wind-energy
investment in Texas would be minimal or non-existent without
the PTC. Without government handouts, wind energy is not an
economical investment and cannot survive. It is, thus, not
surprising that the wind industry fights hard for the PTC’s
renewal.

In addition to the PTC, the federal government incentivizes
wind energy development through a special depreciation
treatment for wind-generating devices. Under the Modified
Accelerated Cost-Recovery System (MACRS), businesses may
recover investments in certain property through depreciation
deductions. The MACRS establishes a set of class lives for
various types of property,'” ranging from three to 50 years, over
which the property may be depreciated. For wind property
placed in service after 1986, the current MACRS property class is
five years.'"” MACR uses a double-declining-balance, accelerated
depreciation method (5-yr., 200% DB). In addition, the federal
Economic Stimulus Act of 2008, enacted in February 2008,
included a 50% bonus depreciation provision for eligible
renewable-energy systems acquired and placed in service in
2008. If property meets certain requirements, the owner is
entitled to deduct 50% of the adjusted basis of the property in
2008."" Under these methods, allowed deductions are as listed in

163. Sloan, supra note 147.

164. See WIND POWERING AMERICA, supra note 19.

165. See Database of State Incentives for Renewables and Efficiency, Federal
Incentives for Renewable Energy, http://www.dsireusa.org/library/includes/
incentive2.cfm?Incentive_Code=USO06F &State =Federal&currentpageid=1 (last visited
Feb 3, 2009) (stating these properties are “Solar Water Heat, Solar Space Heat, Solar
Thermal Electric, Solar Thermal Process Heat, Photovoltaics, Landfill Gas, Wind,
Biomass, Renewable Transportation Fuels, Geothermal Electric, Fuel Cells,
CHP/Cogeneration, Solar Hybrid Lighting, Direct Use Geothermal, Anaerobic Digestion,
Microturbines.”).

166. Id. The five-year MACRS period also applies to solar and geothermal devices.

167.  See Database of State Incentives for Renewables, supra note 165.
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Table 6.

Table 6: MACRS Depreciation

Tax Year Depreciation Allowed (5- | Depreciation Allowed
yr., 200% DB) (Bonus System)

1 20% 60%

2 32% 16%

3 19.2% 9.6%

4 11.52% 5.76%

5 11.52% 5.76%

6 5.76% 2.88%

Private wind developers are not the only recipients of federal
funding. The federal government’s Renewable Energy
Production Incentive (“REPI”) provides incentive payments to
qualifying renewable-energy generators (not-for-profit electrical
cooperatives; public utilities; state governments;
commonwealths; territories of the United States, the District of
Columbia, Indian tribal governments, or a political subdivision
within; and native corporations that sell the facility’s electricity)
that sell electricity to other entities."” Qualifying facilities are
eligible for annual incentive payments of 1.5 cents per kilowatt-
hour (based on 1993 dollars and indexed for inflation) for the first
10-year period of their operation, subject to the availability of
annual appropriations in each federal fiscal year of operation.'”

In addition to federal subsidies for wind developers, the
federal government spends millions of dollars each year to
finance wind-energy research and development (“R&D”).
Whereas the PTC reduces the federal government’s tax revenues
by millions of dollars, federal wind-energy R&D expenditures are
payments from federal tax revenues for wind R&D activities.
The amounts of money appropriated in fiscal years 2006, 2007,
and 2008 for the DOE’s Wind Energy Program,'™ as well as the
amount requested by the DOE for fiscal year 2009, are as
follows:'"

« FY 2006 Appropriated: $38,857,000

168. See Dep’t of Energy, Renewable Energy Production Incentive (Mar. 17, 2007)
http://appsl.eere.energy.gov/repi/. See also 42 U.S.C. § 13317 (2006).

169. See Dept of Energy, Renewable Energy Production Incentive, About the
Program (April 10, 2007), http://apps1.eere.energy.gov/repi/about.cfm.

170. See Dept of Energy, 2009 Budget in Brief (Feb. 4, 2008)
http://www1.eere.energy.gov/ba /pba/pdfs/FY09_budget_brief.pdf .

171. Dep’t of Energy, Wind Technologies Program Inputs for FY 2008 13 (July 21,
2008), http://www1.eere.energy.gov/ba/pba/pdfs/41347_ AppE.pdf;, 2009 BUDGET IN BRIEF,
supra note 170, at 49.
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« FY 2007 Appropriated: $48,659,000

« FY 2008 Appropriated: $49,545,000

« FY 2009 Requested: $52,500,000
According to the Texas Comptroller:

Research and development funding at the U.S.
Department of Energy contributed over $38.3 million to
wind subsidies in 2006. The U.S. Department of
Agriculture’s Renewable Energy Systems and Energy
Efficiency programs accounted for approximately $5.1
million in federal subsidies to wind in 2006. . . In
addition, the U.S. Department of Energy’s Renewable
Energy Production Incentive program pays
governmental and nonprofit electrical cooperatives for
producing power using renewable energies, including
wind. Facilities are paid per kilowatt hour, up to the
amount allocated by federal appropriations. Wind energy
received an estimated $2.8 million from this program in
2006. A total of $4.8 million was distributed across all
renewable energies in 2006. Tax subsidies accounted for
nearly 90 percent of federal wind subsidies in 2006."”

ii. State & Local Incentives

Like federal incentives, state and local subsidies and
incentives attract wind-energy development in Texas.'”

Texas extends a franchise tax exemption to qualified
manufacturers, sellers, or installers of solar energy devices
because wind projects/devices are included in the definition of
“solar energy devices.”'™ “The franchise tax is Texas’s equivalent
to a corporate tax; their primary elements are the same. There is
no ceiling on this exemption, so it is a substantial incentive for
solar manufacturers.””

172. TEX. COMPTROLLER OF PUB. ACCOUNTS, THE ENERGY REPORT 1, 288 (2008),
http://www.window.state.tx.us/specialrpt/energy/ subsidies/.

173. See RYAN WISER ET AL., ANALYZING THE INTERACTION BETWEEN STATE TAX
INCENTIVES AND THE FEDERAL TAX CREDIT FOR WIND POWER (Earnest Orlando Lawrence
Berkeley Nat’l Lab.) (Sept. 2002), http:/eetd.lbl.gov/ea/EMS/reports/51465.pdf (“State
policies to support wind power have historically been a critical driving force in the growth
of the renewable energy market in the United States.”). See generally Database of State
Incentives, http://www.dsireusa.org/ (providing a database of states’ incentives for wind-
power development); Texas Incentives for Renewable Energy,
http://www.dsireusa.org/library/includes/map2.cfm?CurrentPageID=1&State=TX&RE=1&
EE=0 (providing a list of Texas’ state incentives for renewable energy (including wind
energy)).

174. TEX. TAX CODE ANN. § 171.056 (1982).

175. TEX. TAX CODE ANN. § 171 (1982). See also Texas Incentives for Renewables
and Efficiency, supra note 173.
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Texas allows a corporate deduction from the state’s franchise
tax for renewable energy sources.'” Businesses may deduct the
system’s total cost from the company’s taxable capital or,
alternatively, take 10 percent of the system’s cost off the
company’s income; both taxable capital and a company’s income
are taxed under Texas’ franchise tax."”

Under House Bill 1200 (HB 1200), passed in 2001 by the
Texas Legislature, school boards may reduce the property values
of large renewable electric-energy projects in their communities.
HB 1200 created the Texas Economic Development Act,"™ which
allows school districts to offer a tax credit and an eight-year
limitation on a property’s appraised value for the maintenance
and operations portion of the school district property tax. Texas
school districts have since approved more than 70 wind-energy
projects for reduced property values.'

Additionally, Texas offers a 100% property tax exemption on
the appraised value of an on-site solar, wind, or biomass power
generating device:"™ “A person is entitled to an exemption from
taxation of the amount of appraised value of his property that
arises from the installation or construction of a solar or wind-
powered energy device that is primarily for production and
distribution of energy for on-site use.”™  However, this
exemption does not apply to large-scale wind farms, since they
don’t produce energy for on-site use. The exemption is primarily
for renewable facilities installed on the customer’s premises to
serve his own load.

It is possible to get a general idea of the costs to consumers
from Texas’ wind generation."” These are also costs that are
generally not—yet should be—included when calculating the cost
of wind energy. In 2006, the PTC was 1.9¢/kWh, and ERCOT-

176. TEX. TAX CODE ANN. § 171.107 (1982).

177. TEeX. TAX CODE ANN. § 171 (1982). See also Texas Incentives for Renewables
and Efficiency, supra note 173.

178. TEX. TAX CODE ANN. § 313 (1982).

179. TEX. COMPTROLLER OF PUB. ACCOUNTS, supra note 66. (“Whether county
governments and school districts can continue to grant abatements and property value
limitations is in question, however...”). See TEX. COMPTROLLER OF PUB. ACCOUNTS,
VALUE LIMITATION AND TAX CREDIT,
http://www.window.state.tx.us/taxinfo/proptax/hb1200/ (last visited on Mar. 28, 2009)
(providing details on House Bill 1200) .

180. TEX. TAX CODE ANN. § 11.27 (1982).

181. Id. § 11.27(a).

182. ELECTRIC RELIABILITY COUNCIL OF TEXAS, ENERGY BY FUEL TYPES FOR 2006
(January 9, 2007). REC prices are published by Evolution Markets. See EVOLUTION
MARKETS, EMISSION MARKETS,
http://new.evomarkets.com/index.php?page=Emissions_Markets (last visited on Mar. 28,
2009).
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region wind generation totaled 6,341,451 MWh.'"” If the PTC
covered all wind production, the PTCs from the ERCOT region
alone would cost taxpayers over $120 million in 2006."™ Using the
current PTC value of 2¢/kWh, the number jumps to just under
$128 million. If Texas’ wind generation jumps to 10,000,000
MWh, and we use the current, inflation adjusted PTC value of
2¢/kWh—recall that the PTC is indexed for inflation—then the
lost federal revenues from ERCOT-region wind generation total
$200 million.

RECs’ total cost would be similarly calculated. A REC is 1
MWh generated by wind per year. Using an approximation of the
current price of a REC, the value of RECs in 2006 was about
$28.54 million."” Assuming 10,000,000 MWh of wind generation
and keeping the REC value at $4.50, the value jumps to $45
million.

Assuming Texas meets its RPS target of 10,000 MW of
installed wind-power capacity and that the average annual
capacity factor for the 10,000 MW is 30%, wind generation would
total 26,280,000 MWh (=10,000 [MW] * 8,760 [hours in a year] *
0.30 [capacity factor]). Keeping the values of the PTC and RECs
at 2¢/kWh and $4.50, respectively, lost revenues from the PTC
would total $525.6 million, and the costs of RECs would be
around $118.26 million.

Taking it a step further, what would these costs be if wind
energy displaced all coal-fired electric generation in Texas
(putting aside the issue of technological feasibility and not
counting the percentage of electric generation that already comes
from wind power)? In 2006, coal accounted for 36.5% of Texas’
electric generation,”™ and ERCOTs total load (energy
consumption) was 306,000,000 MWh. Thus, coal generated
roughly 111,690,000 MWh. Ifwind had completely displaced coal
in 2006, using the PTC and REC values above, lost revenues
from the PTC would total over $2.23 billion, while the total cost
of RECs would be around $502.6 million. Using ERCOT’s
estimate that total load will reach 367,000,000 MWh in 2018 and
keeping all other variables equal, lost revenues from the PTC
would total over $2.6 billion, while the costs of RECs would be

183. See ENERGY BY FUEL TYPES FOR 2006, supra note 182.

184. Nationally, wind generated 22,327,644 MWh. Thus, the total cost to taxpayers
was roughly $424 million.

185. Texas REC prices initially were in the $15-$20 range, but as of July 2008, they
were in the $4-to-$5 range. See EVOLUTION MARKETS, supra note 182. Thus, an REC
value of $4.50 was used in this calculation. Neither the PUCT nor ERCOT keeps track of
current or historical REC prices.

186. TEX. COMPTROLLER OF PUB. ACCOUNTS, supra note 179, at Ch.7, p.1.
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around $602.8 million.

Many believe incentives and subsidies are justified, in that
they have provided the impetus that wind-energy development
has needed. In other words, industry would not invest in wind as
well as other renewable energies, on its own. The reason is due
to the fact that wind energy is not economical without subsidies
and incentives.

The history of the direct relationship between subsidies,
particularly the federal PTC, and wind-energy investment lead to
the conclusion that on an even playing field for all energy sources
(i.e., if the energy market, not the government, picked winners
and losers), wind energy would not be a viable player in the
energy-supply mix."’

G. Breakdowns, Maintenance, and Repairs

Breakdowns and mechanical issues also pose challenges for
wind farms. These issues were the topic of an August 2007
Business Week article asserting that the rush to build wind farms
has led to mechanical problems with the turbines.”®® The article
mentions several instances of “technical hitches” experienced by
the turbines:

In December of last year, fragments of a broken rotor
blade landed on a road shortly before rush hour traffic
near the city of Trier....Two wind turbines caught fire
near Osnabriick and in the Havelland region in January.
. ..The firefighters could only watch: Their ladders were
not tall enough to reach the burning casings. . ..The same
month, a 70-meter (230-foot) tall wind turbine folded in
half in Schleswig-Holstein—right next to a highway. .
..The rotor blades of a wind turbine in Brandenburg
ripped off at a height of 100 meters (328 feet). Fragments
of the rotors stuck into a grain field near a road.

More examples of breakdowns can be found. In February
2008, Edison Mission Energy'® filed a complaint with the U.S.
Securities and Exchange Commission claiming turbine blades it
purchased from Suzlon Energy Ltd. have begun splitting at three
Midwest wind farms. Suzlon subsequently recalled 1,251 blades,

187. This relationship is explored in detail in the “Incentives/Subsidies” section
below.

188. Simone Kaiser and Michael Frolingsdorf, The Dangers of Wind Power,
BUSINESSWEEK, August 24, 2007, http://www.businessweek.com/globalbiz/
content/aug2007/gb20070824_562452.htm.

189. Edison Mission Group, http:/www.edison.com/ourcompany/eme.asp (last visited
on Mar. 28, 2009).
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while Edison cancelled an order for 150 turbines. Suzlon’s
chairman denied that the turbine cracks stem from any
fundamental design flaw, pointing out that only 45 blades have
cracked. Vivek Kher, a Suzlon spokesman, “blamed the cracks on
the Midwest’s unexpectedly violent changes in wind direction,”"”
which simply highlights the unpredictability of wind.""

Also in February 2008, Denmark’s climate minister, Connie
Hedegaard, began investigating the collapse of two wind turbines
in one week.'” The article notes that “[iln the first of the two
collapses, near the city of Arhus, a 10-year-old windmill began
spinning out of control during high winds. A recording of the
explosion-like collapse shows one of the wing blades breaking off,
casting debris into the three other wings and shearing the 60-
metre tower nearly in half.™*”

Energy Tribune reports:

In August 2007, Germany’s Der Spiegel reported the
rising incidence of ‘mishaps, breakdowns and accidents’
associated with ever-larger turbines. When one rotor
blade broke away in Oldenburg in northern Germany, an
examination of six other turbines was ordered. The
results proved so alarming that the authorities
immediately ordered four to be shut down. The same Der
Spiegel article noted that manufacturers’ claims that
turbines would last for 20 years have proven hollow.
Indeed, it appears that they are not allowing time for
proper stress-testing procedures.™™

And on September 15, 2008, a Vermont wind turbine
collapsed from high winds."” The Industrial Wind Action Group
(“IWA”) reports:

Turbine #10 at the Searsburg wind energy facility in
Searsburg, Vermont experienced a catastrophic failure
on when one of the blades came in contact with the
turbine’s tower causing it to buckle during high winds.
This turbine’s 28-ton nacelle and 3-blade rotor assembly
crashed to the ground scattering debris several hundred

190. Tom Wright, Turbulence Ahead: India Windmill Empire Begins to Show Cracks,
WALL ST. J, April 18, 2008, http:/online.wsj.com/article/SB120846287761023921.
html?mod=hpp_us_pageone.

191.  See Glover & Economides, supra note 18.

192.  Minister Demands Explanation for Windmill Collapse, COPENHAGEN POST,
February 25, 2008, http://jp.dk/uknews/article1277616.ece.

193. Id.

194. Glover & Economides, supra note 18.

195. Louis Porter, Strong Wind Destroys Searsburg Wind Turbine, RUTLAND
HERALD, October 15, 2008, http://www.rutlandherald.com/apps/pbcs.dll/article?
AID=/20081015/NEWS04/810150400/1004/NEWS03.
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feet from the structure. Approximately 20 gallons of
heavy oil spilled from the unit when its fluid reservoirs
were damaged. The 11-turbine Searsburg facility was
brought online in 1997 and according to preconstruction
documents, the Zond Z-P40-FS turbines had an expected
lifespan of 30 years.'*

According to IWA’s executive director, Lisa Linowes, “Wind
developers today tout life expectancies of industrial wind
turbines that exceed 20 years, but the fact remains that
estimates of the functional lifespan of modern utility-scale wind
turbines are speculative and cannot be substantiated since so far
very few have been operating for 10 years.”"”

FPL Energy, on the other hand, writes, “Wind energy is one
of the safest energy technologies with several built-in safety
features.”® “They also require minimal maintenance,” writes
Paul Gipe."”” Additionally, given the tens of thousands of wind
turbines currently in operation around the world, the few
incidents reported do not yet seem to constitute a major problem.
Furthermore, none of these incidents have occurred in Texas.
Conventional generators have failures too, including fires and
the loss or breakdown of turbine blades and other equipment.

H. Environmental Issues

Both environmental benefits and concerns accompany wind-
energy development. As a result, wind energy finds support and
opposition from both environmental and conservation groups.”

The spinning of wind-turbine blades produces no pollution.”
According to Michael Goggin:

1

196. Press Release, Industrial Wind Action Group, Catastrophic Turbine Failure at
Vermont Wind Farm Raises Doubt About Turbine Safety, Longevity (October 16, 2008),
http://www.windaction.org/releases/18394.

197. Id.

198. Nextra Energy, Frequently Asked Questions,
http://www.nexteraenergyresources.com/content/ where/portfolio/wind/faq.shtml#safe.

199.  GIPE, supra note 64.

200. See Mark Lynas, Green v. Green, THE GUARDIAN, April 24, 2008 (reporting that
a proposed wind farm in Scotland was rejected by the Scottish Executive due to
environmental concerns).

201.  See Nextra Energy: Benefits of Wind Energy,
http://www.nexteraenergyresources.com/content/where/portfolio/wind/benefits.shtml
(“Wind-generated power produces no air or water emissions, creates no solid waste by-
products and does not deplete natural resources such as coal, oil or gas.”). See also AM.
WIND ENERGY ASS'N, THE DIFFERENCE WIND MAKES,
http://www.awea.org/pubs/factsheets/The_Difference_Wind_ Makes.pdf (“Wind energy
requires no mining, drilling, or transportation of fuel, and does not generate radioactive
or other hazardous or polluting waste.”).
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Wind energy provides a number of environmental
benefits. . .Emissions of carbon dioxide (CO2) from
Texas’s electricity generation sector fell by 2% from 2000
to 2006, during which time wind energy grew from
producing 178 MW to 3,000 MW. In contrast, CO2
emissions from the electric sector increased by 25% from
1990-2000, before wind energy became a major part of
Texas’s generation mix. Based on the results of recent
studies by ERCOT and GE, adding 11,600 MW of wind
energy in Texas would reduce CO2 emissions by 22
million tons per year, sulfur dioxide emissions by 18,000
tons per year, and nitrogen oxide emissions by 8,000 tons
per year.””

But correlation does not necessarily mean causation;
therefore the rise in the use of wind power and the controlling of
CO2 emissions may not be as intimately connected as some
claim. In other words, the former is not necessarily the main
cause of the latter. A more plausible explanation for the
controlling of CO2 emissions in Texas is the displacement of coal
by natural gas for electric generation. Natural gas produces
significantly less CO2 than coal, and, about half of Texas’
electricity comes from natural gas—Section 39.9044 of SB 7
provides that 50% of the MW of generating capacity installed
after January 1, 2000, use natural gas*’—while wind contributed
just 2% to Texas electricity generation in 2007.**

However, the PUCT has not implemented any rules to
enforce the 50%-natural gas requirement. Furthermore, the
recent rapid increase in energy prices in Texas is largely due to
the rapid rise in the cost of natural gas, so more natural gas is
not necessarily beneficial to ratepayers.

Though the spinning of wind turbines produces no pollutants
or greenhouse gases, it is misleading to claim that wind energy is
“pollution free” or “100% clean.” The production, transportation,
and maintenance of turbines,”” the production of the concrete®*

202. AM. WIND ENERGY ASSN, ANNUAL RANKINGS REPORT (2008),
http://www.awea.org/ AWEA_Annual Rankings Report.pdf. [hereinafter AWEA, ANNUAL
RANKINGS REPORT].

203. See S.B. 7, 1999 Leg., 76th Sess. (Tx. 1999) (“It is the intent of the legislature
that 50 percent of the megawatts of generating capacity installed in this state after
January 1, 2000, use natural gas.”).

204. AWEA, ANNUAL RANKINGS REPORT, supra note 202.

205. See Pete Du Pont, Air Power Don Quixote tilted at windmills. We can use them
to increase our energy supply, WALL ST. J., Apr. 25, 2007, available at
http://www.opinionjournal.com/ columnists/pdupont/?id=110009980 (“According to the
Alliance to Save Energy, a 600-megawatt offshore wind farm would annually save the
emission of 2.5 billion pounds of CO2 [carbon dioxide], 29 million pounds of sulfur dioxide,
and nine million pounds of nitrous oxide.”). But see AM. WIND ENERGY ASS'N, THE
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and steel that form the foundations of the turbines, and the
running of conventional power sources to back up the turbines all
emit pollutants and greenhouse gases.””

Another environmental issue arising from wind-energy
development is that wind farms require large amounts of land—
vastly more than is required to produce an equivalent amount of
energy from conventional power sources.”” This disrupts animal
habitats and reduces the amount of suitable farmland, at least by
an amount equal to the area occupied by the bases of the turbines
if not possibly by more.*” “Property owners leasing land for wind-
turbine development receive a steady income, while landowners
with transmission towers and lines passing through their land
receive only a one-time payment.”™"

FPL Energy contends “you can farm or graze up to” a
turbine’s base,”"" writing:

A wind farm in open, flat terrain generally requires

about 40 acres per megawatt of installed capacity. As

little as 1 percent of that total acreage is needed for

DIFFERENCE WIND MAKES 2, http://www.awea.org/pubs/
factsheets/The_Difference_Wind_Makes.pdf [hereinafter AWEA, THE DIFFERENCE WIND
MAKES] (“Emissions from the manufacture and installation of wind turbines are
negligible.)

206. The foundation of GE’s 1.5 MW Series turbine consists of a concrete octagonal
footing 47 feet in diameter and 7 feet deep. 439 tons of concrete go into each foundation.
See COLO. GREEN WIND PROJECT TEAM, COLORADO GREEN 162 MW WIND POWER
PROJECT Fact SHEET 2, http://www.iberdrolarenewables.us/pdf/
Colorado_Green_Fact_Sheet.pdf.

207. H. STERLING BURNETT, NAT’L CTR. FOR POLICY ANALYSIS, BRIEF ANALYSIS #467:
WIND POWER: RED NOT GREEN 2 (2004), http://www.ncpa.org/pub/ba/bad67/bad67.pdf
[hereinafter BURNETT, WIND POWER: RED NOT GREEN] (“Bringing a conventional power
plant on line to supply power is not as simple as turning on a switch; thus most of the
fossil fuel power stations required to supplement wind turbines are not ‘redundant,” but
must run continuously, even if at reduced levels. When combined with the CO2 emitted
and pollutants released in the manufacture and maintenance of wind towers and their
associated infrastructure, substituting wind power for fossil fuels does little to reduce air
pollution.”). See Du Pont, supra note 205 (“But of course when the grid power kicks in to
make up for a lack of wind, the coal, oil, and gas plants will emit their normal
pollutants.”).

208.  See BURNETT, supra note 207 (stating “[wlind farms that produce only a fraction
of the energy of a conventional power plant require 100 times the acreage”); William
Tucker, The Case for Terrestrial (a.k.a. Nuclear) Energy, 37 IMPRIMIS 2, 4 (2008) (“In
addition, windmills are large and require lots of land. The biggest now stand 65 stories
tall—roughly the height of New York’s Trump Tower—and produce only six megawatts,
or about 1/200th the output of a conventional power plant.”).

209. See generally ERIC ROSENBLOOM, A PROBLEM WITH WIND POWER (2006),
http://www.aweo.org/ProblemWithWind.pdf (providing more on wind farms’ impacts on
land and animals).

210. TEX. COMPTROLLER OF PUB. ACCOUNTS, supra note 153.

211. NextEra Energy Res., Frequently Asked Questions 2008,
http://www.nexteraenergyresources.com/ content/where/portfolio/wind/faq.shtml#safe
(last visited Mar. 28, 2009).
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turbines and access roads, meaning as much as 99
percent remains free for other uses, such as farming or
ranching.””. . .The land surrounding wind turbines can
typically be used in traditional ways at the same time
that electricity is being produced.. . .This means the vast
majority of the acreage is undisturbed and can be used
productively for farming, ranching, or for other
purposes.. . .When the facility ends operation, the land
can be restored to its original condition.*”

Dr. Sterling Burnett, however, claims that one cannot farm
up to the base of a wind turbine, as turbines dry out the soil
beneath them.”* Additionally, says Burnett, “Regular wind-
tower maintenance requires miles of paved roads, increasing
runoff and reducing soil moisture absorption. The damage to
wildlife habitat is often greater than that from technologies
associated with conventional fossil fuels.””

Thousands of birds and bats are killed each year by wind-
turbine blades.”® “Wind farms must be located where the wind
blows fairly constantly. Unfortunately, such locations are often
prime travel routes for migratory birds, including protected
species like Bald Eagles and Golden Eagles.”"

At the Altamont Pass wind farm in California, “At least
22,000 birds, including some 400 golden eagles, have collided
with wind turbines (or been electrocuted by power lines) there,
leading some to call the machines ‘Cuisinarts of the air.”*"

212. Id.

213. Id.

214. Telephone Interview with H. Sterling Burnett, Ph.D., Senior Fellow, National
Center for Policy Analysis (March 26, 2007). Though not yet an issue in Texas, offshore
wind farms pose potential environmental problems of their own. See generally Guy
Chazan, Can wind power find its footing in the deep?, WALL ST. J., Nov. 29, 2007,
available at http:/greenchange.live.radicaldesigns.org/ article.php?id=1029&printsafe=1
(“Deepwater wind-farm technology also has its critics, who say the turbines can encroach
on shipping lanes and harm seabird sanctuaries,” and “[t]hey can also be prohibitively
expensive.); James Kanter, Denmark leads the way in green energy — to a point, INT'L
HELARD TRIB.,, Mar. 21, 2007, available at http://www.iht.com/articles/
2007/03/21/business/greenl.php (discussing the high cost of Danish offshore wind farms).

215. BURNETT, WIND POWER: RED NOT GREEN, supra note 207. Roads might be
gravel roads, as opposed to paved roads.

216. In addition to being killed by turbine blades, new research says that air-
pressure changes, caused by wind turbines, cause bats’ lungs to overinflate, resulting in
death. See Margaret Munro, Wind Farms Sucking Life From Bats, GAZETTE (Montreal),
Aug. 28, 2008, available at http://www.canada.com/montrealgazette/news ("Their lungs
fill with fluid and they can no longer breathe."). See also Catherine Brahic, Wind
Turbines Make Bat Lungs Explode, NEWSCIENTIST.COM, August 25, 2008,
http://www.newscientist.com/article/dn14593.

217. BURNETT, WIND POWER: RED NOT GREEN, supra note 207.

218.  Frances Cerra Whittelsey, The Birds and the Breeze: Making wind power safe
for wildlife, SIERRA MAG., Jan./Feb. 2007, available at http://www.sierraclub.org/
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Commenting on Altamont Pass, Burnett writes:

Among the birds killed there each year are protected
raptors, including golden eagles, red-tailed hawks,
American kestrels, and burrowing owls. . .The bird death
issue is complicated by the fact that commercially viable
wind farms must be situated in areas where the wind
blows as frequently and steadily as possible. These
locations tend also to be major flyways for raptors and
migratory birds. Even worse, the farms can actually lure
birds to their grisly deaths. Rats, mice, and other rodents
utilize turbine bases as nesting grounds, which in turn
attracts birds of prey. When the birds of prey circle above
their intended meal, they are sliced to death in midair by
the spinning turbine blades. The Audubon Society, a
party to the lawsuit settled last year, noted among the
birds deaths are between 456 and 1,129 raptors killed
each year, including 75 to 116 golden eagles killed
annually.””

Wind-farm proponents dismiss avian-death arguments as
misleading. The AWEA writes:

For every 10,000 birds killed by human activities, less
than one death is caused by a wind turbine. . .Wind
energy development’s overall impact on birds is
extremely low compared with other human-related
activities. No matter how extensively wind is developed
in the future, bird deaths from wind energy are unlikely
to be ever more than a small fraction of bird deaths
caused by other human-related sources, such as cats and
buildings. . .Despite the minimal impact wind
development has on bird and bat populations in most
areas, the industry takes potential impacts seriously. .
.avian studies are routinely conducted at wind sites
before projects are proposed. Pre-construction wildlife
surveys are now common practice throughout the
industry.”

sierra/200701/birds.asp.

219. H. Sterling Burnett, Altamont Pass Settlement Fails to Reduce Bird Kills, ENV'T
& CLIMATE NEWS, March 2008,
http://www.heartland.org/policybot/results.html?artId=22774 [hereinafter Burnett,
Altamont Pass Settlement]. See AM. WIND ENERGY ASS’N, WIND POWER MYTHS VS. FACTS
4, http://www.awea.org/pubs/factsheets/ 050629_Myths vs_Facts_Fact_Sheet.pdf
(“Raptor kills (of eagles, hawks, and owls) are a problem at one large older wind farm in
California, in Altamont Pass, built in the 1980s. Wind farm operators there have worked
with wildlife officials and experts to reduce the impacts on raptors, and those efforts
continue today.”).

220. Burnett, Altamont Pass Settlement, supra note 219. See MICK SAGRILLO, AM.
WIND ENERGY ASS’N, ADVICE FROM AN EXPERT: PUTTING WIND POWER’S EFFECT ON BIRDS
IN PERSPECTIVE (2003), http://www.awea.org/fag/sagrillo/swbirds.html (providing more
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Lastly, an emerging issue is the possible negative impact of
wind turbines on human health. The Oregonian reports:

Dr. Nina Pierpont of Malone, N.Y., coined the phrase
‘wind turbine syndrome’ for what she says happens to
some people living near wind energy farms. She has
made the phrase part of the title of a book she’s written
called Wind Turbine Syndrome: A Report on the Natural
Experiment.. . .Her research says wind turbines should
never be built closer than two miles from homes..
.Concerns also are coming out of Europe about low-
frequency noise from newly built wind turbines. For
example, British physician Amanda Harry, in a
February 2007 article titled Wind Turbines, Noise and
Health, wrote of 39 people, including residents of New
Zealand and Australia, who suffered from the sounds
emitted by wind turbines. According to Pierpont, eight of
the 10 families in her study moved out of their homes.. .
.Pierpont’s research suggests ‘everyone with pre-existing
mjggaizizrlles’ developed headaches by living near the
wind.

Others are wunconvinced. Mike Logsdon, director of
development for Invenergy, the company developing the wind
farm highlighted in The Oregonian article, does not find
Pierpont’s findings credible.”” “Weve had a number of other
wind farms over the country and residents living by them and
never had any problems,” said Logsdon.”” Moreover, no public
health issue was raised during the planning process for the wind
farms at issue.”

1. Impact on Energy Supply and the Electric Grid

Perhaps the greatest virtue of wind energy, from a fuel-cost
perspective, is that wind is free.”” Combined with the financial

information on the avian-death issue).

221. Richard Cockle, Wind Whips up Health Fears, OREGONIAN, Aug. 10, 2008, at
B04.

222.  See generally Nina Pierpont, Wind Turbine Syndrome, Testimony before the
New York State Legislature Energy Committee (Mar. 7, 2006), available at
http://www.savewesternny.org/ docs/pierpont_testimony.html (providing more on Dr.
Pierpont’s findings on wind turbine syndrome); Industrial Wind Action Group,
http://www.windaction.org/documents/c43/ (providing more information on the potential
adverse health impacts from wind turbines).

223.  Cockle, supra note 221.

224. Id.

225. See FPL ENERGY, THE NATION’S LEADER IN WIND ENERGY 6 (2006),
http://www.nexteraenergyresources.com/ content/where/portfolio/pdf/NatLeaderWind.pdf
(“Wind facilities, once constructed, have no fuel costs because the wind is free, and there
is little in the way of maintenance expense.”).
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help the PTC provides wind-energy developers (see Incentives
and Subsidies section), the free nature of wind as a fuel source
leads to wind energy’s extremely low marginal cost; and
considering the high cost of 0il and natural gas—the latter being
the dominant fuel source in Texas—wind as a free fuel source is
highly attractive.”®

But wind energy’s impact on the fuel efficiency of
conventional power sources must be considered. Power plants
burn fuel most efficiently when operating at their maximum
generating capacity. David White writes that:

the accommodation of wind-generated power into the. .
.power system is more complex than simply shutting
down fossil-fuelled capacity whenever the wind happens
to be blowing. Starting up and shutting down power
plants may take minutes or hours, depending on the type
of plant, while power may be needed in seconds, and firm
[always available] thermal generation cannot be treated
in this way if the lights are to be kept on. Consequently,
any calculation of the CO2 emissions reduction from
wind must take into account the quantity of conventional
generating capacity that has to be retained in varying
states of readiness while the wind-generated power is
taken into the grid.”

In general, as more wind is added to the energy mix,
conventional plants save on fuel costs, yet they sell less energy,
and their costs per MWh go up. Consequently, they operate less
efficiently and charge more per MWh. By contrast, the closer
conventional plants operate to their maximum capacity, the more
efficiently they burn fuel and produce power.

Wind proponents also proffer that wind’s contribution to the
energy supply—mno matter how large or small—directly

226. AWEA, THE DIFFERENCE WIND MAKES , supra note 201 at 1 (“Wind is ‘inflation-
proof’ — once a wind plant is built, the cost of energy is known, and is not affected by fuel
market price volatility.” See generally UNION OF CONCERNED SCIENTISTS, FACT SHEET:
RENEWABLE ENERGY CAN HELP ALLEVIATE NATURAL GAS CRISIS (2003), available at
http://www.ucsusa.org/assets/documents/clean_energy/ng_impacts_fact_sheet-final.pdf
(providing more on potential natural gas savings from employing more wind energy).

2217. DAVID WHITE, RENEWABLE ENERGY FOUND., REDUCTION IN CARBON DIOXIDE
EMISSIONS: ESTIMATING THE POTENTIAL CONTRIBUTION FROM WIND POWER 7-8 (2004),
http://www.windaction.org/?module=uploads&func=download &fileId=120. See O. LIIK, R.
OIDRAM, AND M. KEEL, TALLINN TECHNICAL UNIV., ESTIMATION OF REAL EMISSIONS
REDUCTION CAUSED BY WIND GENERATORS 12 (2003),
http://www.etsap.org/worksh_6_2003/2003P_liik.pdf (“Thermal power stations constantly
have to keep additional spinning [standby] reserve capacity equal to the maximum total
power of windmills (e.g. for the case when too high wind speed stops full power operating
windmills). This makes the thermal plants run inefficiently and increases fuel
consumption (emissions).”).
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substitutes for contributions from finite fossil fuels.” Paul
Sadler points out that coal, natural gas, and petroleum are “finite
resources”” and that every kilowatt of renewable energy, such as
wind energy, prolongs the lifespan of fossil fuels.

However, a kWh of electricity generated by wind does not
necessarily displace a kWh from other sources. Due to the
volatility and intermittency of wind, wind turbines must be
backed up by conventional power sources, immediately ready to
ramp up when wind power is inadequate for the grid. “This
means that the unit(s) providing the backup service may be
operating in an automatic generation control mode, running at
less than peak capacity, and/or running in spinning reserve
mode.””

Natural gas is a peak energy resource that can be brought
online quickly, making it a prime backup resource for wind
turbines.” Thus, most wind energy production will replace
natural gas generation. However, the amount of gas-fired energy
saved remains to be seen, because whether ERCOT will take all
of the wind energy produced depends on installed wind capacity
and how much wind the grid can accommodate. ERCOT will
surely curtail wind generation, if necessary to maintain the
reliability of the transmission system.

On a day-to-day basis, dispatchable (mostly natural gas)
units will be required to make up the difference between what
wind units generate and what ERCOT predicts (12-24 hours in
advance) these units will generate. Some of these units will have
to be on-line (i.e. committed) resources operating at minimum

228. THE WIND COALITION, WIND POWER, http:/www.windcoalition.org/
wind_power.php (“Wind power is an affordable source of electrical energy, especially when
developed in conjunction with the federal wind production tax credit. Unlike fossil fuel
generation, much of the cost of wind power is for upfront capital expenses; fuel over the
life of the wind plant is free. Wind energy prices may be locked-in for years with little
exposure to risks such as environmental compliance, energy security or fuel price
fluctuation. Wind power is a natural complement to existing electric generation; use of
wind energy can save money for consumers and help extend the availability of precious
fossil resources.”). AWEA, THE DIFFERENCE WIND MAKES , supra note 205 at 2 (“To
generate the same amount of electricity as today’s U.S. wind turbine fleet (16,818 MW)
would require burning 23 million tons of coal (a line of 10-ton trucks over 9,000 miles
long) or 75 million barrels of oil each year.”).

229. Interview with Paul L. Sadler, Exec. Dir., The Wind Coalition, (Apr. 9, 2008).

230. GLENN R. SCHEEDE, ENERGY MKT. & POLICY ANALYSIS, THE TRUE COST OF
ELECTRICITY FROM WIND POWER AND WINDMILL “AVAILABILITY” FACTORS 6 (2003),
available at http://www.windaction.org/?module= uploads&func=download&fileld=611.

231. Bridget Mintz Testa, Wind In a Bottle, MECH. ENG’G MAGAZINE, May 2008,
available at http://www.memagazine.org/contents/ current/features/windina/windina.html
(“That capacity can't be coal or nuclear, because ‘quick’ is not in those facilities' start-up
or shutdown vocabularies. Instead, additional natural gas facilities, which can start and
stop fast, would have to take up the slack.”).
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capacity, while others, mostly quick-start units, may be off-line.
Schleede writes, “[d]epending on wind conditions, the amount of
backup capacity may have to equal the peak capacity of a ‘wind
farm. That is, if wind conditions exceed the cutout speeds,”” the
entire output of the ‘wind farm’ could be lost.”™

Additionally, as stated in GE Energy’s ancillary services
study for ERCOT, “[alddition of wind generation resources
increases the amount of variability and unpredictability that
must be addressed in system operations.”” Thus, as more wind
is added to the ERCOT grid, more ancillary services are needed.

ERCOT’s ancillary services include the following:**

* Responsive Reserve: Also known as “spinning
reserve,” responsive reserve is capacity set aside for
certain extreme situations. Under this ancillary
service, ERCOT buys wunused capacity from
generators.

* Balancing Energy: Under this ancillary service,
ERCOT buys from generators energy needed for the
grid.

* Regulation: This is the ability of a generator to ramp
up and down with load. The amount of regulation
ERCOT needs will depend upon such factors as the
availability of quick-start units, the scheduling of
thermal resources (e.g. natural gas and coal), the
amount of energy storage, the responsiveness of
loads, and the ramping capability of existing thermal
resources.

e Non-spin Service: Under this ancillary service,
generators agree to provide a certain amount of
energy to the ERCOT grid within 30 minutes.

* Black Start: This is the capability of a generating
unit to come online when the grid is down (G.e.
blackout).

More ancillary services are needed as wind is added to the
grid because the ability to forecast energy load (demand) is better
than the ability to forecast wind generation. Since generation

232.  Cutout speeds are the high wind speeds at which wind turbines automatically
shut down, in order to avoid damage to the turbines.

233. Testa, supra note 231.

234. GE ENERGY, ANALYSIS OF WIND GENERATION IMPACT ON ERCOT ANCILLARY
SERVICES REQUIREMENTS 1-1 (2008), http:/www.ercot.com/calendar/ 2008/02/20080227-
WIND.

235. Id. at 1-2.
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must equal load at all times, the more wind energy a grid
utilizes, the more backup generation it needs in case of an
emergency situation.””

The addition of wind to the ERCOT grid also potentially
jeopardizes ERCOT’s ability to maintain its 12.5% reserve
margin. As more wind comes online, conventional power plants
lose energy sales. As ERCOT is an energy-only market—where
producers are paid for generation and ancillary services, rather
than for building capacity—the question becomes whether
conventional sources will lose enough in energy sales to cause
them to curtail their building of the additional capacity needed to
maintain reserve margins.

Furthermore, in a rapidly-growing state with increasing
energy needs, the building of wind farms does not eliminate the
necessity of building new conventional—and replacing
outdated—power sources. Given Texas’ expanding population
and energy needs and the limitations of current technologies, in
order to supply Texans with affordable and reliable energy,
Texas must build coal, natural gas, and nuclear power plants.
Wind is an energy supplement, not a replacement.

J. Job Creation

Finally, wind-energy development in Texas will undoubtedly
create both temporary and non-temporary jobs.*” NREL
estimates that six to 10 permanent operations-and-maintenance
jobs and 100 to 200 short-term construction jobs are created for
every 100 MW of installed wind capacity.*”

However, it remains to be seen whether wind-energy
development will result in a net gain in employment in Texas.
For example, overreliance and overinvestment in wind energy
might lead to the non-replacement of old conventional power
plants or to the foregoing of building new conventional power
plants. The resulting higher energy prices for businesses and

236. “Unlike conventional generation, the electrical output of wind generation plans
cannot be dispatched” but rather “is inherently variable and imprecisely predictable.
Thus, addition of wind generation resources increases the amount of variability and
unpredictability that must be addressed in system operations.” Id. at 1-1.

2317. See LARRY FLOWERS, NAT'L RENEWABLE ENERGY LAB, WIND ENERGY UPDATE
(2009), http://www.windpoweringamerica.gov/ pdfs/wpa/wpa_update.pdf. Also, Vestas
Wind Systems, the world’s top supplier of wind turbines, is opening its North American
research center in Houston. The Danish company says the center will be operating within
two years and will create about 100 jobs. See Press Release, Vestas Wind Systems A/S,
Vestas establishes research centre in Houston, Texas (June 2, 2008) (on file with author)
available at http://www.vestas.com/files/Filer/EN/ Press_releases/VWS/2008/080602-
PMUK-06.pdf.

238. Id.
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consumers could lead to a net loss in employment, negating
whatever employment benefits increased wind energy production
might have.

The Texas Comptroller writes: “[lals with other energy
projects, wind projects can strengthen rural economic
development by bringing economic activity to areas of the state
with few other industries.”™ Often, the significant investment in
wind turbines in rural locations provides much-needed ad
valorem tax revenues for schools,*” cities, and counties.

I1. POLICY RECOMMENDATIONS

A. Energy Prudence and Realism

Policymakers should delay further legislative renewable-
energy mandates, insofar as the complete costs of renewable
technologies are currently unknown, insofar as large-scale wind
power’s impacts on the electric grid are unknown, and insofar as
current technology does not allow for commercial storage of
electricity. A more measured, calculated approach to meeting
energy demand—after performing exhaustive accountings of
wind energy’s true costs, both in terms of costs to electric
ratepayers and in terms of grid management—is necessary to
ensure Texas continues to have a reliable supply of electricity at
the lowest possible cost to consumers.

B. Energy Neutrality

Government should not pick energy-supply winners and
losers. The federal government’s ethanol mandate and Texas’
mandate that 50% of new generation come from natural gas are
but two examples of why government’s picking fuel-supply
winners is a flawed policy, as corn-based ethanol and rising
natural gas prices have contributed to higher food costs
(nationally and globally) and higher electricity rates (statewide),
respectively.

Policymakers should repeal the Renewable Portfolio
Standard (SB 20),”' and not pass additional RPS mandates: At
the very least, no new renewable mandates should be placed on
Texas’ energy producers. Texas’ RPS has clearly done its job of

239. TEX. COMPTROLLER OF PUB. ACCOUNTS, supra note 153.

240. See STATE ENERGY CONSERVATION OFFICE, WIND ENERGY TRANSMISSION, supra
note 43 (“Texas schools earn millions on wind generated on state land, depending on how
many megawatts are produced and the current price of electricity.”).

241. Tex. S.B. 20, 79th Leg., 1st C.S. (2005).
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spurring wind-energy investment, as Texas is now the nation’s
leader in installed wind-power capacity.

Policymakers should repeal the Natural Gas Mandate:
Section 39.9044 of Senate Bill 7, Texas’ mandate that 50% of
new generation come from natural gas, should be repealed. It is
a perfect example of why government’s picking fuel-supply
winners is a flawed policy. Though natural gas prices were low
when SB 7 was passed in May 1999, prices subsequently
quadrupled.*’

The PUCT should not grant wind generators—or any power
generators—automatic dispatch priority on CREZ lines. Such
favoritism violates energy neutrality and replaces the market’s
superior ability to allocate resources most efficiently. The goal of
PUCT Project #34577** should be to dispatch power according to
generators’ abilities to provide reliable and affordable energy. In
considering affordability, all of the costs that an energy resource
places upon the grid and, thus, upon ratepayers should be taken
into account when determining how big a slice of the
transmission-capacity pie a certain generator receives.

Policymakers should repeal PURA Section 35.004(d), under
which transmission costs are distributed among all ERCOT load-
serving entities, in proportion to their relative load (a.k.a.
postage-stamp allocation).”” This cost-sharing regime should be
eliminated and replaced by a system whereby companies that
add costs to the electric grid—whether via wind, solar, coal,
nuclear, natural gas, or any other fuel source—alone bear these
costs. Costs incurred from building new wind-transmission lines
and keeping generation facilities ready to back-up wind-
generation facilities should be paid for by the wind-energy
producers responsible for these costs. This will provide the
energy market and electric consumers with a more accurate cost
of wind energy.

242. Tex.S.B. 7, 76th Leg., R.S. (1999).

243. See Henry Hub Natural Gas—Historical Commodity Futures Charts,
http://futures.tradingcharts.com/historical/NG/1999/5/linechart.html (last visited Mar. 28,
2009) (providing May 1999 natural gas spot prices). See also Crude Oil Spot and Natural
Gas Spot Prices, http://www.wtrg.com/daily/oilandgasspot.html (last visited Mar. 28,
2009); Henry Hub Natural Gas Spot Prices, http:/www.neo.ne.gov/statshtml/124.htm
(last visited Mar. 28, 2009) (providing natural gas spot prices through July 2008).

244.  Pub. Util. Comm’n of Tex., Proceeding to Establish Policy Relating to Excess
Development in Competitive Renewable Energy Zones, Project #34577, available at
http://www.puc.state.tx.us/ rules/rulemake/34577/34577.cfm.

245.  Public Utility Regulatory Act, TEX. UTIL. CODE ANN. § 35.004(d) (Vernon 2007);
16 TEX. ADMIN. CODE § 25.192 (2008) (Pub. Util. Comm’n of Tex.).
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ITI. CONCLUSION

Wind power is, and will continue to be, part of Texas’ energy
supply; but as Texas’ population and energy needs grow, the key
question is what role wind should play in the energy-supply mix.
Wind, like every other energy resource, has its pros and cons,
and there is no doubt that wind power should be part of Texas’
energy supply. Texas needs myriad resources, as well as
concerted efforts at conservation and efficiency, in order to meet
its energy needs.

However, Texas’ policymakers should thoroughly examine
the benefits and limitations of wind energy, particularly issues of
reliability, transmission, and cost. As opposed to getting ahead
of markets and technology, wind energy should be employed to
the extent it is technologically able and economically worthwhile.
Instead of subsidizing/incentivizing private wind development
and imposing billions of dollars in new transmission costs upon
retail electric customers, Texas’ policymakers should step back
and let the energy marketplace, free from government
interference and subsidy, bring wind power online when the
market is ready.

Wind power is not an energy-supply panacea but rather a
supplement with the potential to play a beneficial role in Texas’
energy mix, for years to come. With proper restraint from
policymakers and with proven technology and cost-efficiency
leading the way, wind will find its appropriate place in, and
become an increasingly important part of, Texas’ diversified
energy portfolio. Texas’ electricity consumers will reap the
benefits of such a prudent path.




