savings are dependant on future generation mix, which is

discussed further in Appendix A. Wind Reduces Vulnerability
Based on the WinDS modeling results, nearly 30% of the Continued reliance on natural gas for
projected water savings from the 20% Wind Scenario new power generation is likely to put
would occur in western states, where water resources are the United States in growing
particularly scarce. The Western Governors Association competition in world markets for
(WGA) highlights this concern in its Clean and Diversified liquefied natural gas (LNG)—some of
Energy Initiative, which recognizes increased water which will come from Russia, Qatar,
consumption as a key challenge in accommodating rapid Iran, and other nations in less-than[]
growth in electricity demand. In its 2006 report on water stable regions.

needs, the WGA states that “difficult political choices will

be necessary regarding future economic and environmental
uses of water and the best way to encourage the orderly transition to a new
equilibrium” (WGA 2006).

1.3.3 ENERGY SECURITY AND STABILITY

There is broad and growing recognition that the nation should diversify its energy
portfolio so that a supply disruption affecting a single energy source will not
significantly disrupt the national economy. Developing domestic energy sources
with known and stable costs would significantly improve U.S. energy stability and
security.

When electric utilities have a Power Purchase Agreement or own wind energy
turbines, the price of energy is expected to remain relatively flat and predictable for
the life of the wind project, given that there are no fuel costs and assuming that the
machines are well maintained. In contrast, a large part of the cost of coal- and gas-
fired electricity is in the fuel, for which prices are often volatile and unpredictable.
Fuel price risks reduce security and stability for U.S. manufacturers and consumers,
as well as for the economy as a whole. Even small reductions in the amount of
energy available or changes in the price of fuel can cause large economic disruptions
across the nation. This capacity to disrupt was clearly illustrated by the 1973
embargo imposed by the Organization of Arab Petroleum Exporting Countries (the
“Arab oil embargo”); the 20002001 California electricity market problems; and the
gasoline and natural gas shortages and price spikes that followed the 2005 hurricane
damage to oil refinery and natural gas processing facilities along the Gulf Coast.

Using wind energy increases security and stability by diversifying the national

Figure 1-14. National water savings from the 20% Wind Scenario
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electricity portfolio. Just as those investing for retirement are advised to diversify
investments across companies, sectors, and stocks and bonds, diversification helps
distribute the risks and stabilize rates for electricity consumers.

Wind energy reduces reliance on foreign energy sources from politically unstable
regions. As a domestic energy source, wind requires no imported fuel, and the
turbine components can be either produced on U.S. soil or imported from any
friendly nation with production capabilities.

Energy security concerns for the electric industry will likely increase in the
foreseeable future as natural gas continues to be a leading source of new generation
supply. With declining domestic natural gas sources, future natural gas supplies are
expected to come in the form of LNG imported on tanker ships. U.S. imports of
LNG could quadruple by 2030 (EIA 2007). Almost 60% of uncommitted natural gas
reserves are in Iran, Qatar, and Russia. These countries, along with others in the
Middle East, are expected to be major suppliers to the global LNG market. Actions
by those sources can disrupt international energy markets and thus have indirect
adverse effects on our economy. Additional risks arise from competition for these
resources caused by the growing energy demands of China, India, and other
developing nations. Under the 20% scenario, according to the WinDS model results,
wind energy could displace approximately 11% of natural gas consumption which is
equivalent to 60% of expected LNG imports in 2030."° This shift would reduce the
nation’s energy vulnerability to uncertain natural gas supplies. Please see Appendix
A for gas demand reduction assumptions and calculations.

Continued reliance on fossil energy sources exposes the nation to price risks and
supply uncertainties. Although the electric sector does not rely heavily on petroleum,
which represents one of the nation’s biggest energy security threats, diversifying the
electric generation mix with increased domestic renewable energy would still
enhance national energy security by increasing energy diversity and price stability.

1.3.4 CoOST OF THE 20% WIND SCENARIO

The overall economic cost of the 20% Wind Scenario accrues mainly from the
incremental costs of wind energy relative to other generation sources. This is
impacted by the assumptions behind the scenario, listed in table A-6. Also, some
incremental transmission would be required to connect wind to the electric power
system. This transmission investment would be in addition to the significant
investment in the electric grid that will be needed to serve continuing load growth,
whatever the mix of new generation. The market cost of wind energy remains higher
than that of conventional energy sources in many areas across the country. In
addition, the transmission grid would have to be expanded and upgraded from wind-
rich areas and across the existing system to deliver wind energy to many demand
centers.

Compared to other generation sources, the 20% Wind Scenario entails higher initial
capital costs (to install wind capacity and associated transmission infrastructure) in
many areas, yet offers lower ongoing energy costs than conventional power plants
for operations, maintenance and fuel. Given the optimistic cost and performance
assumptions of wind and conventional energy sources (detailed in Appendix B), the
20% Wind Scenario could require an incremental investment of as little as $43
billion NPV more than the base-case no new Wind Scenario. This would represent

10 Compared to consumption of the high price scenario of EIA (2007), used in this report

20% Wind Energy by 2030 - Prepublication Version



less than 0.06 cent (6 one-hundredths of 1 cent) per kilowatt-hour of total generation
by 2030, or roughly 50 cents per month per household. Figure 1-18 shows this cost
comparison. The base-case costs are calculated under the assumption of no major

Figure 1-15. Incremental investment cost of 20% wind is modest;
a difference of 2%
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changes in fuel availability or environmental restrictions. In this scenario, the cost
differential would be about 2% of a total NPV expenditure exceeding $2 trillion.

This analysis intended to identify the incremental cost of pursuing the 20% Wind
Scenario. In regions where the capital costs of the 20% scenario exceed those of
building little or no additional wind capacity, the differential could be offset by the
operating cost and benefits discussed earlier. For example, even though Figure 1-18
shows that under optimistic assumptions the 20% Wind Scenario could increase total
capital cost by nearly $197 billion, most of that cost would be offset by the nearly
$155 billion in decreased fuel expenditure, resulting in a net incremental cost of
approximately $43 billion in NPV. These monetary cost do not reflect other
potential offsetting positive impacts.

An integrated approach to expanding the transmission system would need to include
furnishing access to wind resources as well as meeting other system needs.

As estimated by the NREL WinDS model, given optimistic assumptions, the specific
cost of the proposed transmission expansion for the 20% Wind Scenario is $20
billion in NPV. The actual required grid investment could also involve significant
costs for permitting delays, construction of grid extensions to remote areas with
wind resources, and investments in advanced grid controls, integration and training
to enable regional load balancing of wind resources.

The total installed costs for wind plants include costs associated with siting and
permitting of these plants. It has become clear that wind power expansion would
require careful, logical, and fact-based consideration of local and environmental
concerns, allowing siting issues to be addressed within a broad risk framework.
Experience in many regions has shown that this can be done, but efficient,
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streamlined procedures will likely be needed to enable installation rates in the range
of 16 GW per year. Chapter 5 covers these issues in more detail.

1.4 CONCLUSION

There are significant costs, challenges, and impacts associated with the 20% Wind
Scenario presented in this report. There are also substantial positive impacts from
wind power expansion on the scale and pace described in this chapter are not likely
to be realized in a business-as-usual future. Achieving this scenario would involve a
major national commitment to clean, domestic energy sources with minimal
emissions of GHGs and other environmental pollutants.
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