














VERSION 1.0

A process for obtaining property rights

In order to ensure that critical new clean-energy smart-grid facilities that are identi-

fied in the planning process—renewable energy feeder lines and enhancements to the
high-voltage backbone grid—are actually built, developers of transmission projects will
require a mechanism to obtain needed rights of way. These projects should rely on existing
rights of way where possible and engage in collaborative partnership with landowners on
siting broadly, but building lines will likely at times require the ability to exercise eminent
domain, enabling government authorities to pay fair compensation to private-property

owners for the needed land.

The current patchwork of state law concerning eminent domain for electricity facilities

is likely inadequate to site the new clean-energy corridors and high-voltage backbone
enhancements for renewables. While expanded siting authority would not be appropri-
ate generally for all grid expansions that grid planners might desire, national clean-energy
grid projects should be supported with a federal eminent domain authority as long as it
flows directly from the authorization of projects that are identified under a comprehensive

national clean-energy planning process as outlined above.
Programmatic solutions

As a practical matter, to enable implementation of interconnection-wide clean-energy
transmission plans, the project certification and siting authority should be unified under
federal law, not governed by multiple and potentially conflicting state laws and rulings. To
ensure that this process produces a coherent national infrastructure, the exercise of this
authority could be undertaken by federal regulators, or it could be delegated to states act-
ing collectively in an interconnection. In either case, any centralized siting authority must
provide for very substantial and meaningful state and local input and should be narrowly
targeted only at implementing the purposes of the plan: to accelerate the transition to a

clean, domestic, low-carbon economy built on renewables and efficiency.

One key policy choice, however, is whether this project certification and siting authority
should be exercised by a federal agency, such as the Federal Energy Regulatory Commission,
or by a single multi-state agency, such as an interconnection-wide planning body, or instead
be delegated to individual states to exercise in accordance with a strong commitment to real-
izing a nationally coherent transmission plan. A one-stop regulatory process likely will be

needed, whether at the federal level or through a multi-state coordinating body.

The reason: Requiring approvals from multiple jurisdictions with competing local con-
cerns and priorities would threaten to substantially impede the realization of planned
transmission upgrades and could compromise the coherence of the overall plan. If
broader coordination is supported, then it will be essential that the resulting planning
process be designed to be highly inclusive and transparent, giving all stakeholders
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involved a real participatory roll, a clear ability to shape the design and implementation

of particular lines given local knowledge, and the real ability to shape the outcome.

It is imperative that the final regulatory process be workable in providing timely autho-
rization of clean-energy smart-grid projects identified by the planning body. While a
federal agency should be empowered to conduct the certification and siting proceed-
ing, state environmental agencies should have a special status to provide siting-related

conditions within that process.

In addition, regardless of who makes the detailed siting and mitigation determinations,
the process for evaluating siting proposals must provide for notice of potentially affected
parties, opportunity to provide input, and requirements for the project developer to work
with landowners and interest groups to site planned projects in a way that minimizes dis-

ruption of natural and cultural resources and minimizes impacts on property owners.
Finally, in order to assure that priority lines get built, the federal law authorizing how to
certify clean-energy smart-grid projects should carry with it the power, where necessary,

to acquire rights of way by eminent domain with just compensation.

Who will build new lines? The answer: A new regulatory
structure will allow public and

Typically, electric utilities, independent transmission developers, and Federal Power private sector players to finance and

Marketing Administrations, or PMAs, will finance these projects, build them, and own the construct the clean energy grid.

resulting power transmission facilities. At this time—unlike in the construction of new
large-scale renewable energy projects such as wind farms, which are having great trouble
finding project level finance in the current market downturn—there does not appear to be
a shortage of lenders willing to invest in new transmission grid infrastructure, nor a short-

age of available capital for financing projects.

Because transmission facilities in most cases are built and owned by the private sector,
the development of adequate transmission infrastructure for renewable energy requires
access to private-sector financing, and project cash flow that can support that financing.
Transmission projects are highly capital-intensive, and neither utilities nor other develop-
ers will undertake such investments without reasonable assurance that they will recover

their costs and earn at least a reasonable rate of return on their capital investment.

The way that rates are set, and how costs are allowed to be recovered, will have an
important impact on whether new lines get built. Transmission service is typically pro-
vided on a “cost-of-service” basis. That means the transmitting utility is not permitted to
charge market-based or value-based prices for transmission service, but instead receives
arate based on its cost of developing and operating the facilities. As a result, utilities or

other transmission developers will demand from regulators that a competitive rate of
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return, and perhaps an incentive rate of return, on their capital investment be included
in the rates they collect. Moreover, the investor will want to ensure that it does not bear

risks associated with lower-than-expected utilization of the facility.

A related and very important potential obstacle to transmission investment is the possible
mismatch between which ratepayers must pay for transmission project costs, and which
ones enjoy the benefits of the project. Typically, most transmission costs are included in
rates paid by local ratepayers—the ratepayers served by the utility that is investing in the
transmission—whereas the benefits, in terms of lower energy costs from reduced conges-
tion, greater access to renewable energy, and enhanced reliability, are typically spread
over a much larger region. While this issue is addressed by some Regional Transmission
Organizations and Independent System Operators, by transmission cost allocation poli-
cies, many utilities, utility regulators, and utility ratepayers remain concerned about mak-

ing and paying for transmission investments that will benefit others.

Even in RTOs and ISOs with cost-allocation mechanisms and benefits analysis, cost-allo-
cation decisions are often protracted and contentious. And regardless, in all cases many of
the most broadly shared benefits of a more secure, reliable, and clean-energy system that
accrue to the nation as a whole, and the cost of these investments should not be borne

alone by a single group of ratepayers in one state or region.

Finally, transmission developers may face added risks associated with whether the capac-
ity on new transmission lines devoted to serving third-party generators can be sold in
advance of financing the project to support that financing. New renewable generation
developers of projects such as wind farms face a “chicken-and-egg” issue in that they
often cannot obtain financing for their new clean-energy generation projects unless they
have secured firm transmission rights that guarantee that their power will reach the grid,
while transmission developers often face similar hurdles of being unable to finance trans-
mission lines to serve such generators without firm commitments from such customers
as new wind farms. A coherent nationally recognized planning process can help organize
these private-sector actors, and provide certainty to the market that these projects will

get built, and are worthy of offering project-level finance.

Ensuring that needed renewable energy projects get built

Simply because the necessary capacity is identified in a well-coordinated planning
process and appropriate regulatory tools are made available to facilitate permitting and
siting, there is no guarantee that individual renewable energy projects identified in a
plan actually will be developed. These projects will cost money, and a clear structure
needs to be in place to ensure that investments can be recovered, in order to get these
projects financed, and any additional cost should be shared broadly by ratepayers, not
borne by a single group.
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Some utility-rate incentive or a larger direct public role in financing New high-voltage transmission lines

also may be justified to ensure that key renewable feeder lines or ) ) ) )
] . The construction of these new high-voltage lines will

enhanced grid backbone projects get developed, or that proposed link new renewable energy resources efficiently and

projects are developed with the appropriate capacity to respond to effectively into a nationwide clean energy grid

anticipated future transmission needs.

A further question that must be addressed in a comprehensive trans-
mission strategy is timing. Because renewable-energy projects are
developed on a quicker timeline than new transmission lines, plan-
ning will need to accommodate future demand for the transmission
of renewable energy-generated power, and interactions between the

construction of power transmission lines and financing future alterna-

tive energy power generation will need to be anticipated. — Existing 765 kV
— New 765 kV

Source: American Electric Power.

Programmatic solutions

In general, it is expected that private sector developers will be interested in constructing
most of the new national clean-energy smart-grid projects identified in any plan. But
key policies to ensure that private-sector investment is attracted include appropriate
cost-sharing rules (discussed under “Who will pay for it?” below) designed to spread
the costs of the projects broadly across all benefiting energy consumers rather than
imposing the costs on retail ratepayers in the area of the particular transmission project.
Allowance for adequate rates of return within the ratemaking process to incentivize

construction also will be important.

If, in certain circumstances or certain geographic regions, these basic rate policies are

not sufficient to attract private investment, then other policies could be brought to bear
to build out a coherent national clean-energy smart grid, including the infusion of new
public resources. Such strategies could include direct public investment in new construc-
tion through federal Power Marketing Administrations such as the Western Area Power
Administration or the Bonneville Power Administration; increasing the authority of these
PMAs to build privately financed projects; and offering a public subsidy for “upsizing” to

increase the capacity in privately financed transmission projects.

In each of these cases, the public investment could be justified on the basis of ensur-

ing the full implementation of a national clean-energy smart grid as envisioned in the
interconnection-wide planning process. Energy experts including businessman T. Boone
Pickens have estimated that the cost of upgrading the transmission grid to support clean
renewable energy is likely to be in the range of $200 billion. This looks like a bargain when
contrasted with the nearly $10 trillion he estimates that this country will send overseas for

imported oil in the next 10 years.
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This also compares favorably to another major American infrastructure project, the interstate
highway system, which is estimated to have cost $425 billion in today’s dollars, with the fed-
eral government paying for 90 percent of the costs over more than 30 years as it was fully built
out. As with the highway system, a national clean-energy smart grid will enable an explosion

of new economic development opportunities, and will transform the broader economy.

The answer: Ratepayers across Who will pay for the national clean-energy smart grid?

the nation will all contribute to the

upgrades along with taxpayer dollars. Cost allocation is a key issue that must be resolved in any plan for building an integrated,
This is a national commitment and highly efficient, and increasingly renewable national electrical power infrastructure. Two
the costs should be broadly shared. new types of power lines will be required for such a grid: renewable energy connectors or

feeder lines sited to transfer renewable energy from areas of high wind, solar, and geother-
mal potential to the extra-high-voltage grid, and new extra-high-voltage backbone lines
that make the overall system more robust and efficient for long-distance interstate trans-
mission. Improving the environmental characteristics of our electricity supply, diversifying
supply, and increasing the efficiency, reliability, and resilience of our grid networks offer

strong public benefits to the nation as a whole.

Under typical practices for financing electrical transmission, however, the costs of projects
are paid for principally by the ratepayers in the particular area where the project is built.
This policy creates a strong disincentive for utilities and their state regulators to invest in
transmission that will have broader social benefits that extend beyond their jurisdictional
boundaries. Thus, due to our system of cost recovery, as a nation we have underinvested in
the backbone electrical grid, relative to the benefits it could provide. Moving forward, the
costs of future investments in the national clean-energy smart grid will need to be shared
differently, reflecting the broadly dispersed environmental and economic benefits that

these projects will generate for our country.

Developing a strategy for broad-based cost recovery

Because the benefits of a national clean-energy smart grid are hard to assign to any single
group of customers or region, and because beneficiaries are often remote from the site

of new transmission, allocating costs widely across all electricity ratepayers within each
electrical interconnection will be the most equitable approach and will minimize the cost
burden on any single region or segment of the population. This approach is not now avail-

able without legislative change.

Programmatic solutions

While the recently passed recovery package included significant investment in smart

grid and transmission construction, with $4.5 billion and $6.5 billion in spending
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respectively, this was a down payment on a change that will require new legislation.
Transmission policy enacted by Congress should provide a new mechanism for cost
recovery specifically for use in building national clean-energy smart-grid projects, dis-
tributing costs to ratepayers throughout an entire interconnection. Also, payments from
taxpayers (as distinct from ratepayers) toward building national clean-energy smart-grid

projects will help share the costs still more broadly.

Federal incentives for new renewable energy transmission projects should be strength-
ened—through accelerated depreciation schedules, increasing Private Activity Bond
authority for states, or other federal tax incentives—directly involving taxpayers in the
fulfillment of the clean-energy, reliability, and national-security benefits of an updated
grid. Smart distribution investments warrant public investment due to their broad pub-
lic benefits. While in most cases transmission projects will be financed by the private

sector, some lines will also need public financing or incentives to ensure they are built.

Who will use the national clean-energy smart grid? The answer: Clean sources of power
need secure access to the new grid to

To secure long-term project finance, developers of renewable-energy projects must be sell clean energy to consumers, and

able to obtain long-term transmission rights. These transmission rights will need to grid expansion should not enable

be made available to renewable energy project developers on a long enough and firm increases in carbon emissions.

enough basis to provide assurances that their investments will not become stranded
assets. Issues of transmission rights are especially acute for financing renewable-energy
generation projects because renewable developers often use project financing that is
evaluated on the particulars of a project, rather than the balance-sheet financing that

many utilities can obtain based on the strength of their overall corporate earnings.

Specific policies could be put in place to offer long-term transmission rights on a priority
basis to renewable generation developers. Such policies need to be coordinated with our
baseline “open-access” transmission policies so as not to create unintended anticompetitive
consequences. Open-access policies were originally developed to prevent integrated utility
companies from favoring their own power generation units over independent power produc-
ers, but need to be reformed to reflect new environmental concerns. Regulators, for example,
could prioritize green projects over polluting ones. Support from environmental advocates
and many states and local governments for building new transmission projects will likely be
predicated on the public benefits of clean energy, even at higher prices. As a result, it will be
important to ensure that the construction of new national clean-energy smart-grid projects

is tied closely and verifiably to the development of clean generation resources.

Programmatic solutions

New legislation should direct the Federal Energy Regulatory Commission, or FERC, to

extend long-term transmission rights to renewable energy generation developers that are
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sufficient to support project financed renewable generation projects. While initial prices
for this energy may be higher, this should be offset with policies that increase energy effi-

ciency, demand response, and grid innovation to lower consumers’ actual bills.

In addition, this legislation could structure a proposed enhanced transmission planning
process, to be most useful in support of the development of renewable energy generation.
If national clean-energy smart-grid policy is considered in conjunction with a Federal
Renewable Electricity Standard or Renewable Portfolio Standard, for example, then

the federal government could ensure transmission planning is sufficient to support at
least the levels of renewable-energy generation development required by that standard.

A Renewable Electricity Standard would set a target for a percentage of all electricity
produced in the nation to come from renewable sources. The use of a renewables standard
also would offer assurance that new transmission serves the specific purpose of cost effec-

tively bringing new renewable capacity on line.

It is important to consider whether planning the grid for renewable-energy generation
development and providing long-term transmission rights to renewable generation
developers provides sufficient assurance that the national clean-energy smart-grid projects
will directly advance clean-energy goals. Any further possible restrictions or intrusions on
current open-access transmission policies should be reviewed carefully, to guard against
potential unintended consequences. Yet a strong linkage between new renewable develop-
ment and power-line construction may be desirable to the public to ensure that clean

energy as well as security and reliability purposes are being advanced by these projects.

One way to offer more certainty on the environmental characteristics of power on the
national clean-energy smart grid would be to apply a carbon-based emission standard for
new generators interconnecting with newly built Sustainable Transmission Grid, or STG,
lines. In particular, interconnection to lines developed under any new authorities could be
restricted to generation facilities with a carbon-emission rate equal to or better than natural
gas power plants to ensure that new transmission investments intended for low-carbon
renewable power do not support investments in conventional coal power plant construc-
tion instead. This would allow for both new intermittent renewable power, and some siting
of new traditional fossil generation where it was required to firm up renewable resources, or
even advanced coal with carbon capture, but would broadly ensure that the lines were being

built principally to bring new low-carbon energy into the national energy supply.

The answer: A smarter, better-planned, How to protect Secumy and re“abi“ty

and more robust electricity grid.
Design criteria that promote the security and reliability of the national grid must be built

into any national clean-energy smart-grid policy. Hardening the grid to attack by terrorist

groups and using technology to better manage electricity flows and make a more adaptive
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and self-healing electricity grid that can respond to both natural and manmade disrup-

tions should be top priorities and a prime justification for additional grid investments.

Issues of security must be addressed within any multi-state planning process and in
the technology and design choices made during implementation. In addition, security
enhancements may prove to be a public purpose worthy of additional direct federal
investment or the creation of federal incentives to promote private investment in

this area. The security of the national grid system can be directly enhanced through
the implementation of many smart-grid features, through improved monitoring and

enhanced management and operations.

Moreover, specific dedicated investments in improving the security and resilience of the
grid may be justified, including in places burying lines, or choosing more costly technol-
ogy than market conditions alone would otherwise indicate. These are considerations that
Congress and the Obama administration need to address up front, ensuring that security
considerations are included as part of the implementation of any policies to boost the use
of more alternative energy in a more efficient smart grid. The smarter, better-planned and
more robust electricity grid envisioned in this proposal will in itself offer significant new
security and reliability benefits to the overall national energy system.
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Challenges for smart-grid distribution

While much of this policy discussion has focused on long-distance transmission needs
to bring utility scale renewable energy projects on line, the security, reliability, and effi-
ciency of the grid will be greatly enhanced as well through the use of better technology
to improve the intelligence of the grid overall, and particularly distribution networks,
extending right to the plugs in consumers’ walls. Efforts to deploy smart-grid technol-
ogy at the electric distribution level include better metering and other strategies to offer
real-time information on energy use to consumers, better integration of distributed
resources such as rooftop solar panels, or stronger management and control technology
on the lines themselves, to show utilities the actual conditions on the electric grid and
improve management decisions.

Together, these information technology investments will transform the way we relate to
our energy infrastructure, and will offer entirely new services and tools that can greatly
improve the efficiency and performance of the entire energy system. But there are key
challenges that must be overcome to introduce this smart-grid technology across the cur-

rent utility grid. Among them:

« Utility decisions about whether to invest in smart-grid distribution or metering
upgrades are subject to state regulatory commission oversight and rate review, or in
the case of municipal or cooperative utilities, reviews by their governing boards. That
means utilities and smart-grid advocates must make the case for smart-grid investments
to regulatory overseers based on local returns on these investments, not on the merits
of the arguments on a national scale. The result: an incomplete calculation of the public
return on investments in smart-grid technology by hundreds of different regulatory
agencies with little opportunity to recognize the overarching national benefits to our

energy system, and a chronic underinvestment in new technology as a result.

* The up-front costs for smart-grid distribution systems and metering upgrades can be
high—tens of billions of dollars nationwide. Utilities may be reluctant to make these
investments, and regulators may be reluctant to approve the rate increases necessary to
persuade utility companies to do so at a time when consumers and business are strug-
gling with energy costs. To overcome this, some costs might productively be born by
the nation as a whole, as was started in the recent economic recovery package, and the
$4.5 billion down payment it made on investments in smart-grid technology.
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* The United States has relatively new experience with intensive deployments of smart-

grid technology, which means the case studies showing the benefits of these types of

investments are not yet fully developed—Ileading regulators to be more risk-averse about

approving such investments as a legitimate expense to add to the rate base. And again,

because the assessment of benefits is limited to monetized benefits for customers of one

particular utility, larger national, regional, or even system benefits will be under-valued.

Additional strategies for a fuller cost-benefit assessment could be productively employed.

* Obtaining the full advantages of demand management and distributed generation that

can be enabled by smart-grid technology also may require other supportive rate or

regulatory changes at the state level, such as time-of-use pricing, distributed genera-

tion interconnection policies, expanded net metering policies to encourage on-site

consumer renewable energy generation, and delinking the profit-making incentives

of utilities from the volume of their energy sales in order to promote efficiency, and

ensuring that consumers see benefits from increasing their efficiency as well.

* Inaddition, consumer impacts of these measures also must be clarified and protected in

policy. For example, real-time pricing can encourage better conservation, but it must be

implemented with strong protections for low-income ratepayers to ensure that it does

The potential of the smart grid

The smart grid is not a single technology, but rather a range of exciting
new capabilities that merge digital information technology into our
electricity distribution and transmission infrastructure, creating a more
efficient, resilient, responsive, and “smarter” electricity grid. Better use of
real-time information in our energy system will allow utilities to respond
to times of high demand by shifting the power load to other times of
day, avoiding the need to build new power plants. A smart grid will also
empower consumers with new ways to produce and use clean energy in

their homes and workplaces, cutting energy bills and reducing pollution.

A few of the advances that a smart grid can support include:

Renewable Energy. Integrating renewable energy sources such as roof-
top solar panels into homes will allow consumers to easily sell unused
clean electricity back into the grid and accommodate electricity storage
at home to guarantee secure and reliable access to power.

Energy Efficiency. Enabling consumers to use new smart appliances
will help reduce energy consumption at times of high demand as ap-

pliances “talk” to power plants through broadband connections, while
smart meters will give them information to help them conserve and
real-time pricing options to offer economic benefits for saving energy.

Plug-In Electric Vehicles. Using the batteries in electric cars as power
storage units will allow plug-in vehicles to store clean wind energy at
night when it is plentiful but demand is low to use on the morning com-
mute. At the office, consumers will be able to sell this “off peak” clean
power back to the grid during the day when energy demand is highest
(and costs more) by plugging in at a garage, helping stabilize energy
loads while turning a profit for motorists.

National Energy Security. Increasing the resilience and efficiency of the
whole grid system, using information technology to better manage the
power moving across the wires, can help the entire grid network run
more cheaply, cleanly, and reliably—from distant wind farms to the plug
in your wall. A smart grid will also help the system avoid supply disrup-
tions and recover from physical damage or even cyber attack.
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not have unintended social consequences. These equity and consumer protection issues
should not be seen as a barrier to pursuing the smart grid, but rather as a key design con-
cern in shaping its implementation.

* Akey to making the grid smarter is engaging customers to become a grid resource by
enabling new behaviors that shift discretionary load to different times of day to better
balance the demands placed on the overall energy system. Consumers also can be
given better information to support behavior change that cuts total energy use, and
the installation of smart appliances can help make homeowners a part of the solution
for better grid management. All of these strategies raise the challenge of educating
willing customers on the benefits of moving to time-based pricing and engaging them
in the active management of their own energy use in order to reduce their costs or

their environmental footprints.

These challenges in turn pose new questions for policymakers to consider as they work
through the efforts necessary to overcome investment, regulatory and consumer road-

blocks to a truly national and smart clean-energy grid. Specifically, we must ask:

+ Who will make the investments?

* How much will the investments cost?

¢ Do the benefits justify the expenditure?

 Will standards for interconnecting distributed generation, such as solar panels on home
rooftops or combined heat-and-power systems, be resolved quickly?

 Will energy efficiency and so-called demand response programs that help tap new con-
sumer behaviors to better manage the grid get widespread acceptance and penetration?

* How can we manage the particular concerns of ratepayers and low-income consumers

to ensure that building a smart grid has no unintended consequences?

Above all, though, the key regulatory issues presented by the smart grid involve whether
relevant state public utility commissions, or PUCs in regulatory jargon, will permit
regulated utilities to recover the cost of their investment through higher utility rates. The
existence of significant external public benefits to society beyond the value of cost savings
for homeowners or efficiency gains for utilities mean that (like renewable energy trans-
mission projects) the market will underinvest in smart-grid innovations if left to its own.
In this section of our report we will attempt to answer the questions posed above in order

to find solutions that move the debate beyond the current regulatory parameters.

Cost of smart-grid technologies

The most visible and commonly discussed smart-grid technology—smart meters—cost
about $250 per meter installed.” Smart meters are an important way of bringing new digi-

tal information management to our energy infrastructure. They can give both consumers
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A new Smart Meter is seen at a home in
Elizabethtown, Pa. The homeowner saved
money almost every month, up to about
6 percent off his regular electric bill, after
volunteering for a PPL Corp. pilot program
made possible by a “smart” meter.
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and utilities better information about consumption behavior, including real- time informa-

tion on energy demand, and can be very useful in improving conservation.

But the up-front costs also are considerable. There are approximately 140 million resi-
dential and small-business electricity customers in the United States, so the total cost for
full deployment of digital smart meters would be approximately $35 billion. Another $7
billion or so in additional investment in distribution grid automation—which uses digital
technology to manage the distribution of electricity more efficiently on the wires before it

reaches customers’ homes— also will be required to upgrade the energy system.

Smart meters, however, are only one strategy for building new information technology
into regional electricity distribution networks. Building a smart grid will involve deploy-
ing many new information-based monitoring and control systems in a wide variety of
transmission, distribution, metering, and end-use applications. A case in point would be
encouraging the widespread use of synchrophasors to monitor voltage and current in real
time over the grid network. It has been estimated that better use of this sort of real- time
information across the entire electrical grid could allow at least a 20 percent improvement
in energy efficiency in the United States.

Furthermore, better management would mean fewer outages and reduced costs for busi-
nesses and households. The benefits of these smart-grid-related investments also include

more effective use of distributed generation and energy efficiency through significant gains
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in demand response and better management, load shifting away from peak hours, and other
strategies. In short, advanced smart-grid systems can reduce the need for new power plant
construction and reduce global-warming emissions substantially.

Utilities and state regulators need a means to better assess these national economic and
environmental benefits when they justify the costs of investing in smart-grid technolo-
gies, as do individual ratepayers—especially where somewhat higher rates in the near
term will be recovered by falling utility costs and dramatically improved reliability in
the medium term. Where the benefits are clear for the nation as a whole—through
improved system security, reliability, and conservation—there may be a case for tax-
payer investment alongside any rate increases that would be required, rather than simply
putting the full costs of smart-grid infrastructure directly on utility customers through

the rate structure.

The inclusion of $4.5 billion of new investment in smart-grid deployment in the recent
economic recovery bill passed by Congress earlier this month takes a step in this direc-
tion, but by no means provides a complete answer to the need for national investment

in this technology.

A related regulatory issue is whether utilities will be allowed or directed to make associ-
ated changes in rates, customer service, utility operations and operational protocol that
will maximize the benefits from the smart-grid investments. These regulatory decisions,
such as whether utilities are directed to make time-of-use rates available to all ratepayers to
encourage changes in consumption patterns, and whether net metering and interconnec-
tion rules support renewable distributed generation, will strongly affect the magnitude of

the benefits that can be expected from the smart grid.

Some consumer advocates have expressed concerns about the smart grid in terms of the
impact of variable time-of-use rates and the overall rate base from increased technology
investment. While smart-grid advocates have strongly encouraged making real-time pricing
options available to consumers, standard flat-rate pricing structures and other protections

from fluctuating energy bills still would be available to consumers.

In addition, elevating the deployment of the smart grid to a national priority would have
the effect of reducing the overall cost to individual consumers, and would avoid some

of the price consequences that have given consumer advocates concern. Overall, a more
planned and deliberative national strategy can go a very long way to ensuring that the
implementation of the smart grid is a strongly positive benefit to U.S. consumers, includ-
ing low-income households.
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Programmatic solutions

One way to resolve these pricing and cost allocation challenges is to provide substantial
federal financial support for prompt investments in smart distribution, smart metering
and related smart-energy technologies. This support could take the form of investment
tax credits or other tax incentives, federal grants, and support from a fund akin to a public
benefits fund, such as those that have effectively been used in a majority of states to sup-
port public and private investment in energy efficiency, renewable energy, and low-income
consumer relief often funded through a very small surcharge on electricity use. Public
benefit funds have been used successfully by these states to provide grant or loan funding
for everything from wind turbines at community colleges to energy-efficiency retrofits of
affordable housing to low-income consumer rate relief to capital access for the retrofit of

local manufacturing establishments.

Significant incentives for smart-grid investments have been authorized in recent energy
legislation, with an especially important title introduced in the Energy Independence and
Security Act of 2007, and proposals for following through on these promised appropria-
tions are included in the American Recovery and Reinvestment Act of 2009.

Congress and the Obama administration also could go further, and link federal finan-
cial support for these smart-grid investments on utility adoption, and PUC approval,
of rates and other policies that accelerate the realization of the benefits of smart-grid
investments for utilities, third parties, and residential and business customers. These
policy preconditions could include availability of time-of-use rates, net metering and
interconnection standards for renewable distributed energy generation, incentives to
consumers, and delinking utility profits from the amount of energy they sell in order to
encourage wider adoption of energy efficiency.

While such a connection of federal funding to state policy change would be controver-
sial, it could greatly enhance the economic benefits that came from the conversion to a
smart grid, and substantially increase the deployment of distributed renewable energy
and clean technology. It also would be possible to promote these broad-based policy
changes through an incentive-based system that provided bonus investments for smart-
grid technology to those jurisdictions that build the policy as well as analytical capabili-
ties, staffing, and the physical infrastructure to improve the use of information in the

management of their energy systems.
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Challenges to creating a skilled
workforce to build and maintain a
national clean-energy smart grid

The need for a well-trained, highly skilled workforce is a critical constraint in implement-
ing a national clean-energy smart grid. Spending tens of billions of dollars on grid-related
construction, equipment manufacturing, information technology installation and servicing,
and grid operations will directly create large numbers of jobs at a time when job creation

is critically needed throughout the economy. In addition, induced demand for renewable
energy and efficiency alongside the increased productivity and new product lines and busi-
ness models that will be unleashed through technological innovation will create still more
jobs and growth. Together these drivers ensure that a national clean-energy smart grid will

necessitate a significantly increased commitment to training and workforce development.

Realizing the benefits of major grid investment for America’s workforce will take plan-
ning, investment, and smart policy choices. Creating domestic jobs, and enhancing the
quality of wages and benefits for workers in the jobs that are created, is critical to the
long-term health of the U.S. economy. While investing in a national smart-grid infra-
structure will certainly create jobs and expand industries and innovation, policymakers
also must expand training opportunities and help to shape the nature of the jobs that
are created by including meaningful standards for job quality. In this section of the
report we present some ideas for improving both the number and quality of the good

domestic jobs that are created.

Creating good clean-energy jobs

The skills shortage in the power sector is real, and it is widely recognized as a growing
concern within the industry. The utility sector faces the demographics of a “graying work-
force,” which in many parts of the country means that the average energy sector worker

is in his or her early 50s. In addition, the slow rate of transmission construction in recent
years, coupled with underinvestment in deploying new technology, means the number of
trained workers ready to begin rebuilding transmission and distribution networks is well

below the levels needed to support such a bold national commitment.

More broadly, the transformation of power generation through the construction of a new
array of clean low-carbon power plants or investing in energy efficiency at the consumer
level through the retrofitting of millions of buildings, implementing smart grid technology,
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and use of on-site renewable energy, also will require a much larger pool of trained work-
ers than currently exists in the labor market. These jobs will be widely distributed across

regions of the country and across sectors of the economy.

The green jobs of a clean-energy economy are in many familiar professions—construction,
maintenance and operations, design, and manufacturing. The Center for American
Progress and others have shown through economic analysis that such clean-energy invest-
ments can create strong economic stimulus resulting in more jobs at better wages than tra-
ditional energy investments. In the CAP report “Green Recovery,” for example, University
of Massachusetts economist Robert Pollin showed that a $100 billion dollar investment

in an immediate package of spending on renewable energy and efficiency measures would
create nearly 2 million jobs." That’s 300,000 more jobs than a stimulus plan relying solely
on increasing household consumption, and nearly four times the number of jobs, and
three times the number of jobs earning high wages, when compared to investing the same

sums of money in conventional energy supplies such as oil and gas.

U.S. capability to manufacture the types of electrical equipment, new technology, and
advanced materials needed to undertake these clean-energy projects also represents a
significant source of good jobs and economic development. The United States invented
the solar photovoltaic cell, yet by failing to develop these industries domestically we have
ceded the market for fabrication of advanced solar panels to our European and Asian
competitors. Similarly, we invented much of the intellectual property that has built the
modern wind turbine, yet the failure to promote the rapid growth of a domestic market

for renewable wind energy has meant that the growth of these highly skilled manufactur-
ing businesses has taken place in countries, among them Denmark and Spain, where smart-

energy policies drove demand for good jobs in a flourishing wind industry.

Today, the U.S. auto industry faces major challenges. The development of advanced batter-
ies is a technology of increasing strategic importance not only for production of advanced
vehicles such as plug-in electric cars, but also for use in energy storage for distributed
renewable electricity generation that links solar panels and energy-efficient technology to

the design and construction of modern green buildings.

Ensuring that these good jobs, and the resulting economic benefits, are created domesti-
cally will require an intentional strategy grounded in proactive policy and incentives.
While the absence of U.S. manufacturing capability will not necessarily create a roadblock
to getting the projects completed on a timely basis, the economic development and job
creation from these clean-energy projects will be multiplied many times over if U.S. com-

panies form the foundation of this new and rapidly growing manufacturing supply chain.

In addition, much like the aerospace industry or defense contracting, some energy
technologies should properly be considered critical industries for U.S. strategic interests

and our long-term national security as well. The many benefits for the U.S. economy of

U.S. capability to
manufacture the
types of electrical
equipment, new
technology, and
advanced materials
needed to undertake
clean-energy
projects represents
a significant source
of good jobs

and economic

development.
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An worker makes adjustments before a
section of a wind turbine is put into place
at Energy Northwest's Nine Canyon Wind
Project. Investing in renewable energy will
require a much larger pool of trained work-
ers than currently exists in the labor market.
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developing and manufacturing emerging clean technologies—such as advanced batter-

ies for distributed electrical storage on the smart-grid, clean domestic fuels, and a more
secure and robust electrical grid—must be recognized as critical to sustaining not only our
nation’s global competitiveness but also our long-term security as well. Ensuring a strong
domestic workforce in emerging next-generation energy technology, and a domestic base
of production, is a key public purpose, and retaining these industries in the United States
should be a focus of policy.

Investment in a clean-electricity grid can set the foundation for just such a sound national
economic development strategy, which places manufacturing and trade at the center of
efforts to build a green economy. To truly realize this potential, however, the policies that
drive investment in sustainable energy infrastructure must be structured to create good
jobs. Such a policy framework should focus on increasing per capita income, building
career ladders and training opportunities, expanding domestic supply chains of these new
clean-energy technologies and services, protecting the ability to form unions and bargain
collectively, and encouraging standards for family-supporting wages and benefits, local
hiring, and job quality. In this way, through domestic investment, workforce development,
and accountability to high standards, Congress and the Obama administration can ensure
that new green jobs mean good jobs for working families.
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Programmatic solutions

One way to achieve these goals is to establish a system of federal financial support for
technical training and workforce development in the types of skilled trades needed to con-
struct, retrofit, and operate smart-grid infrastructure. Some utilities already have excellent
training programs and relationships with their workforces. Many trade unions also offer
highly effective apprenticeship programs that provide clear pathways for skill develop-
ment and credentialing. Union- and employer-based apprenticeship programs have long

ensured pathways into skilled crafts for electricians and other building trades.

When new labor demands emerged in the past due to environmental concerns, these pro-
grams have quickly responded, developing high-quality training programs to improve the
skills of workers in many green workforce areas, from solar panel installation to asbestos
removal and the cleanup of polluted sites. As we face a rapidly changing energy economy
driven by changes in our energy infrastructure, it is critically important to recognize the
power of these existing workforce development programs to expand the training pipeline

to rapidly meet the demand for skilled workers.

One clear option for federal jobs policy would be to build on these existing best practices
to rapidly increase the clean-energy workforce. Public/private workforce training partner-
ships with community-based organizations also should be expanded. Any new national
program of increased workforce investment should specifically build on the strong
precedent established in the Green Jobs Act, which was funded in the recent recovery bill
at $500 million. The Green Jobs Act contains provisions that ensure training programs
include participation of both workers and employers, and provides flexibility to involve
local community and public interest groups as well, in providing job training and employ-
ment services. The linkage to labor-management partnerships and work-based training
programs is of particular importance for quality training and access to career ladders in
this growing new industry. Smart-grid training policies should be expressly linked to the
language in the Green Jobs Act, and the precedent of these existing programs.

It is important, however, not to assume that training and the creation of an expanded and
enhanced electricity industry workforce is a concern only for the utility industry. A major
non-utility-based smart-grid sector of the economy will service utilities and customers
directly, especially through increasing the energy efficiency of our homes and businesses.
Indeed, utilities have increasingly looked at new ways to find smart-grid services and
functionality, often through contracts with so-called demand response providers, who
guarantee a certain number of megawatts of load to be shed when requested. It then
becomes the demand-response company’s responsibility to assemble these “negawatts”
or reductions in energy use from customers, using its own workforce and delivering the
demand response when asked. Similarly, distributed generation of renewable energy on
site, energy efficiency, and new large-scale renewable energy projects such as wind farms
and solar plants all will create jobs at a much faster rate as a result of the changes that will

be launched through a strong commitment to smart-grid policies.
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To ensure that these workforce development efforts bear fruit, there are several impor-
tant labor provisions that can be applied to federally supported contracting as we build
out a national grid. Clear criteria are extremely helpful in ensuring the integrity of the
labor market, the contractors that bid on this work, and the quality of the jobs they
create. Standards can be employed in contracts to ensure that public investments cre-
ate lasting public value, quality economic development, and good wages and benefits.

Green workforce programs These measures can include requirements for:
should include:

* Qualified apprenticeship programs with a record of compliance with

* Qualified apprenticeship programs . . .. . . .
Q PP pprog apprent1cesh1p-h1r1ng provisions to create sustained long—term ]ob creation

* Joint labor-management partnerships

Joint labor-management partnerships to develop workers’ skills

 Employer-based tralnlr;g * Access to health and retirement benefits to provide a secure middle class
Good wages and benefits * Employer-based training, including on-the-job training and skill upgrading

to create a climate of lifelong learning

In addition, any federal workforce development program in the clean-energy sector must
require of participating companies a record of compliance with federal laws, including
labor and environmental standards, Occupational Safety and Health Administration
standards, and anti-discrimination, anti-harassment, and other regulations to ensure that
competition for public funds is based on providing improved value, rather than simply

driving down prices by pushing costs onto the public at large.

Compliance by subcontractors to these same performance standards is equally essential
to ensure that these best practices spread throughout the economy. A key labor standard
covering major public infrastructure investments is the Davis-Bacon Act, which ensures
that construction workers and subcontractors are paid the prevailing wages within a local
economy. This measure ensures that competition is undertaken on the basis of real efli-

ciency rather than through undercutting wages or benefits.

Another tool to ensure that public investments produce lasting public benefits and broadly
shared prosperity involves structured agreements on best practices for hiring and con-
tracting. Such strategies can take a number of forms. So-called first source hiring is a tool
frequently used by state and local governments to ensure that small, local, and minority-
owned businesses receive due consideration in awarding public contracts. A similar
strategy involves negotiating “Community Benefits Agreements” as a part of large public
construction projects, which can ensure the creation of positive local economic develop-
ment through anything from local hiring of construction workers to community-based
hiring in ongoing operations, or adherence to high environmental performance standards

in construction practices or other designated public protections.

Project Labor Agreements are another tool for creating strong economic development
outcomes from such public investments. These agreements involve negotiating labor

agreements in advance of awarding contracts to ensure they include provisions for living
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wages and benefits in return for no-strike provisions, and no lockout agreements—

all of which can ensure projects are completed on time and on budget. Project Labor
Agreements could be particularly useful to ensure federal money spent on building a
national clean-energy smart grid is deployed wisely and effectively, and that progress is

made in building out a new national energy infrastructure rapidly and without delay.

Finally, when major clean energy infrastructure projects receive significant public fund-
ing, benefits can be realized not only through the direct economic impact of the initial
investment, but also by helping to build stronger domestic manufacturing supply chains
for the sourcing of component parts and raw materials, and by driving market transfor-
mation through demand for locally sourced raw materials, skilled labor, and advanced
technology. In some state economic development programs, this has been explored

by offering bonus credits through renewable energy standards or other policies and
programs to projects that include local manufactured content or create local employ-
ment. Procurement policy can also be used to help spur demand for domestic content in
source materials. Such measures must be designed carefully to ensure compliance with
international trade laws. They also must avoid sending a signal that America seeks to
disadvantage its global partners at a time when all countries around the globe are facing
dramatic and interrelated economic challenges.
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Framework for a national consensus

Putting together a plan for a bold national transformation
that is consistent with federal, state, environmental,
consumer, industry, and labor interests

Several key “small p” political issues that must be resolved in any policy to accelerate con-

struction of a more robust national clean-energy smart grid include:

¢ Determining the respective roles of federal and state governments in the transmission-

planning and project-certification process

Identifying any rules or restrictions that may be needed to ensure that an expanded grid
does not have unintended adverse environmental consequences

* Assuring that smart-grid policies advance consumer interests

* Incorporating labor-related policies that maximize the economic benefits of the policies

to working families and the U.S. economy

In this section of the report we will consider each of these issues in turn. As we will
demonstrate, the seeds of political compromise are not only achievable but significant
and sustainable.

Multi-state planning alongside consolidated project certification and siting

In order to effectively expand the transmission grid to support growth of renewable
energy penetration to at least 20 percent as outlined by the Bush Department of Energy,
and ultimately to realize President Obama’s goal of 25 percent renewable electricity in our
generation mix, it likely will be essential for the federal government to take a more proac-
tive role in ensuring that key transmission planning, permitting, and construction are
undertaken on a coordinated and timely basis. There are several possible models for such a

more active federal role in project approval, including:

« Expansion of the applicability of recently enacted federal authority to provide for
“backstop” transmission project authorizations under §216 of the Federal Power Act.
This model retains state control of siting in the first instance, but would expand the
range of situations in which the federal government could be asked to intervene if the

state siting process breaks down.

* Creation of a “one-stop” federal project certification process, using §7 of the Natural

Gas Act as a model. This approach would preempt parallel state law requirements, but
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could be structured to include robust mandates for involvement of state authorities in
planning and siting decision-making. Precedents for giving states a special role in the
federal licensing process exist under §10(j) of the Federal Power Act governing wildlife

protection recommendations in hydropower licensing.

* Having the federal government build the needed transmission, expanding on the model
of the Tennessee Valley Authority and the Power Marketing Administrations.

Each of these approaches, however, has drawbacks. The Federal Power Act, section 216,
process is weak, new, and untested, and the limited experience to date suggests that it may
not expedite transmission construction. The Natural Gas Act, section 7, approach may

be of concern to the states, which have traditionally held the prerogatives to deal with
transmission siting. The federal utility model may be of concern because it would require
significant federal appropriations, and could displace private-sector investors willing to fill
this need if the regulatory regime is workable.

This paper offers a possible compromise that would accelerate transmission construction
through increased federal law authority consistent with the Natural Gas Act model, but

clearly recognize the value of preserving a strong and appropriate state role over planning
and siting decisions by providing states with the opportunity to take the lead in planning
through the development of multi-state regional transmission authorities—and then give

states a special role in a consolidated siting process.

In order to promote rapid development of sustainable transmission grid facilities capable
of supporting the 20 percent-to-25 percent penetration of renewable energy, this compro-
mise solution would encourage states to form new so so-called Multi-State Transmission
Authorities, or MTAs, on an interconnection-wide basis stretching across the two main
divisions of our national electric grid, roughly east and west of the Rocky Mountains.
These MTAs would assume authority for planning the development of an extra-high-
voltage backbone system and the renewable-energy feeder lines needed to support
much-increased renewable-energy generation throughout the entire region. This inte-
grated planning process would lay out a road map for the development of a seamless and

interoperable sustainable transmission grid.

The plan produced and maintained by the Multi-State Transmission Authority would
designate new renewable energy feeder lines necessary for bringing new clean energy on
line, as well as needed extra-high-voltage (345 KV or above) transmission line projects
required to move more renewable energy from remote renewable-rich areas to load cen-

ters, known collectively as sustainable transmission grid, or STG, projects.

The MTA would adhere to an aggressive schedule and timeline, and would actively involve
state and regional entities in all planning recommendations. Further, the MTA would

build off of existing state and regional planning guidance where it exists, rather than recre-
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ating this analysis from scratch. In the event that an MTA could not be successfully orga-
nized by the states within an interconnection with federal support and facilitation, or if an
MTA fails to execute its planning functions in a timely manner, then planning authorities

would revert to the federal government via the Federal Energy Regulatory Commission.

Through this compromise, federal law would direct a well-coordinated and robust regional
planning process, to advance the national interest in building grid infrastructure for secure
and reliable access to low-carbon energy. At the same time, this process would honor the
detailed local knowledge and legitimate concerns of states that any planning be under-
taken through a responsive and participatory process that allowed significant opportuni-

ties for stakeholders to shape implementation.

In addition, because it would provide a focused and centralized opportunity to consider
the whole design of the grid network, it would allow advocates for particular interests—
whether consumers, industry, or environmental concerns—to weigh in and influence
the shape and impacts of the process on a more consistent and ultimately effective basis,
rather than tracking multiple, disconnected planning and review processes around the
country. Direct regional engagement with communities in the field also would be an
important part of the due diligence of the MTA during any planning process.

This MTA approach can build on the strong existing examples and good planning work that
has already been accomplished to date in several regions of the country. A good example is
the agreement among Western states through their Renewable Energy Zone initiative within
the Joint Coordinated System Plan process, which has brought together all the states in the
western interconnection to collaboratively plan strategies for promoting renewable-energy
deployment, new transmission siting, and the design of a far more integrated and coherent
energy system. As envisioned here, such a process could form the foundation for establishing
an MTA, allowing the federal government to partner with the states of a region, and delegate
planning and siting authority to such a coordinated regional MTA or to the states within it to

execute the collaboratively developed regional plan for the interconnection.

The Multi-State Transmission Authority process could further be charged with assess-

ing the role that energy efficiency and distributed generation could play as strategic
energy resources—to ensure that long-term electricity planning values the contributions
of smart-grid investments, on-site renewable energy production, and energy demand
management, on an equal footing with new power generation. Further, these MTAs could
be charged with assessing opportunities to upgrade existing transmission lines, and to
leverage existing rights-of-way to minimize the local impact of new facility construction

determined essential for the national clean-energy smart grid.

Based on a thorough, participatory, and well-supported MTA planning process, a set of
needed sustainable transmission grid projects could be identified. This set of projects
would produce benefits for the entire regional interconnection, in terms of improved

access to renewable generation, enhanced grid and generation efliciency, and improved
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reliability and security. In turn, these regional bodies organizing development within each

interconnection would build what amounted to a truly national clean-energy smart grid.

For new transmission projects identified as essential for expanded renewable energy
generation in the interconnection-wide planning process, federal law would provide
for a one-stop certification and siting process as is now done under the Natural Gas
Act. Certificates would be issued by FERC, but the MTA-run planning process would
establish the basis for determining need for the identified projects. State energy and

environmental agencies would have special status in the certificate process to provide Rate payers in
local-scale siting restrictions or conditions to be included in the certificate. Should

FERC conclude that state-recommended conditions run counter to the national inter- one area where
est in building the national clean-energy grid identified in the plan, then it would be

required to work with states to resolve any conflicts. new transmission

To support development of the projects specifically required for the sustainable transmission investments are

grids as identified in the MTA-generated plan, FERC would be charged with allocating the

costs of those projects throughout the interconnection based on load. Broadly sharing the necessary to b etter
expense of these designated national clean-energy smart-grid investments across all ratepay-

ers in an interconnection would be appropriate and defensible given the enhanced system serve the national
benefits of a more robust and reliable transmission network, and the strong public purpose

of transitioning rapidly to clean renewable energy to cut global-warming emissions. interest wou | d Not

This approach would ensure that ratepayers in one local area where new transmission be asked to pay a
investments were deemed necessary to better serve the entire interconnection, and by

extension the national interest, would not be asked to pay a disproportionate share of the d IS Propo rtionate
costs of these grid improvements simply because of their location.

share of the costs

In addition, the federal government could offer loans, loan guarantees, or grants for

the incremental costs of “super-sizing” new transmission projects in order to accom- Of th ese g ri d

modate future renewable energy generation, thereby underwriting the marginal cost of

expanded clean-energy grid capacity. Likewise, federal grants, bonding authorities, or Im proveme Nts

tax incentives could be used to encourage rapid technology deployment of the smart

grid in regional electricity distribution networks in all regions of the country. Using Sim ply beca use Of

federal resources to deploy smart-grid enhancements and implement renewable energy
and energy efficiency measures—as was begun in the economic recovery package—will their location.
offer further benefits to states and regions as a result of this more robust and coordi-

nated national clean-energy smart-grid effort.

Ensuring that the sustainable transmission grid is truly sustainable

Some environmental advocates are concerned that the development of a more robust trans-
mission grid in the name of supporting increased use of renewable energy and improved

efficiency could actually result in adverse environmental consequences for wildlife and sen-
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sitive natural resources due to lack of care in the siting of new facilities. Of equal concern
to environmentalists is the possible use of the expanded grid by more polluting generation
sources, such as newly constructed coal-fired power plants, which are unable to manage
their carbon emissions, or increased utilization of existing fossil fuel power plants in such a

way that global warming emissions and other pollution actually increased.

These environmental interests are a key constituency for this type of transformative
change, and their concerns must be addressed by any national grid policy. With respect to
the siting of new transmission facilities, there must be no weakening or compromising of
federal environmental requirements, standards, and safeguards as a result of a new plan to
expand the coordination and speed for building a national clean-energy smart grid. This
process can be reorganized, however, to speed decisions without biasing science-based
results. Moreover, the planning process should take into account ongoing efforts to iden-
tify low-impact project corridors on government and private lands, and would allow for

more systematic and earlier identification of areas of concern that should be avoided.

In addition, state agencies would maintain a direct and binding influence over siting
decisions through their new authority to provide recommended certificate restrictions or
conditions on local-scale siting issues in order to mitigate the impacts of any new grid con-
struction. The clear link between these grid investments and renewable energy benefits

could further be established in several ways:

First, as a political matter, enactment of new federal powers to drive grid investments could
be directly tied to enactment of an aggressive national Renewable Portfolio Standard. This
law would set a binding target for a set percentage of all electricity produced in the nation to
come from renewable sources for any given year. Such a law would guarantee that a signifi-
cant portion of new electricity generation development would be from green sources. While
itis clearly not essential for transmission policy to be linked to an RPS, if these policies were
developed in tandem in the coming Congress, it would provide consumers and advocates

with certainty about the level of clean energy penetrating national supplies.

Second, under the sustainable transmission grid process envisioned here, the princi-
pal motive for federal planning, siting, and cost allocation provisions is to facilitate
renewable generators to get their power to market. The planning process is designed to
identify only those renewable feeder lines and extra-high-voltage backbone transmis-
sion facilities that would be needed to facilitate the movement of clean energy to load
centers, while increasing the security and reliability of the grid. The centrality of this
concern in the planning process also offers further protection that acceptable environ-

mental outcomes will be achieved through this policy.

Third, in recognition of the constraint that financing requirements currently place on new
renewable generation, this proposed approach would direct FERC to provide renewable

generation project developers with long-term transmission rights to support their projects.
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The certainty of access to uptake on transmission lines for new renewable projects on this
new clean-energy smart-grid infrastructure would be very important in improving access

to capital, and ensuring construction of new clean-energy projects.

Fourth, emission-based limitations could be included in this policy, shaping the emis-
sions profile of any generation facilities that would be allowed to interconnect to the
new sustainable transition grid facilities. For instance, interconnection to new renew-
able feeder lines could be limited to new generation facilities with greenhouse gas emis-
sion rates no higher than that of a new simple cycle gas-fired generation plant, a likely
type of peaking unit that might be installed in parallel with wind generation in order to
firm up intermittent production.

Together these policies would ensure strong guarantees that environmental purposes will
be advanced as new clean-energy transmission is brought on line. In addition, thought-
ful consultation and input to this process on the issue of traditional fossil-fuel power
generation and nuclear power plants indicates that as we ramp up clean-energy generation
(including carbon capture-and-storage technologies for coal-fired power plants), envi-
ronmental advocates will share many common goals with utilities and energy develop-
ers—suggesting that realistic and clear-eyed compromises can help expedite needed

transmission development in a way that is environmentally sound.

In addition, a federal Renewable Portfolio Standard, Renewable Energy Standard and
Energy Efficiency Resource Standard, all of which are likely to be included in a compre-
hensive energy or climate bill along with enhanced research, development, and deploy-
ment funding for clean technology, will provide further security that strong standards
accompany a renewed commitment to rebuilding our energy infrastructure. Each of these
is a significant additional policy tool that can be advanced in parallel to grid moderniza-
tion efforts to provide stronger assurances of improved environmental performance and

the ultimate success of the national clean-energy smart grid.

The impact of smart-grid information technology and demand
management on global warming

The emergence of smart-grid technologies and demand response capabilities to better
manage consumer use of power has led to a new understanding about the relationship
of information technology-based energy management tools in helping reverse climate
change. Smart-grid technologies can do this by increasing energy efficiency and the use
of renewable energy—the accepted, low-cost cornerstones of climate change mitiga-
tion—as well as through more efficient utilization of our existing fleet of fossil fuel
power plants, and by helping to support the effective administration of climate-change

policy and regulation.
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Demand response capabilities dynamically reduce strains on the grid during peak periods
but in almost all cases produce a “conservation effect” that lowers overall electricity
consumption. That happens because demand for power that is reduced at the peak of use
is not replaced in the off-peak period. This total reduction in overall energy use averages

around 4 percent, but can range upward of 11 percent.

Moreover, the information feedback and price signals that demand response regulatory pol-
icies and enabling technologies provide have also been shown to lead consumers to become
more energy-efficient overall in their use of electricity—simply due to the so-called “Prius
Deman d FESPONSE  effect” (named after the fuel-sipping hybrid Prius made by Toyota, which offers real-time
readouts of the vehicle’s current fuel economy to the driver) of incorporating information
technol Og I€S Ale  feedbacks into a consumer’s future actions. Thus, the deployment of smart-grid technolo-
gies can lead to higher and more sustainable levels of energy efficiency and lower green-
d es | g N ed tO Mana g e house gas emissions, as well as consumer cost savings. A smart meter is a green meter in
that it can serve as a platform for a new era of greater overall energy efficiency.
and reduce demand
Demand response capabilities also can enable greater use of renewable energy. Many
durin g pea K pe riods ,  renewable energy resources are intermittent. Demand response technologies are specifically
designed to manage and reduce demand during peak periods, including via dynamic energy
in C| u d in g via d ynam IC storage in battery banks that can store excess renewable electricity during times of high gen-
eration for use at a later time, making it an ideal complement to wind and other intermittent
energy stora ge IN resources and allowing it to help support the increased deployment of renewable energy.
These demand response technologies also can serve to meet unexpected needs on the grid
b atte ry ba N kS th Al when renewable resources that are normally available suddenly become unavailable. This
was the case in Texas in March 2008, when an expected contribution from wind suddenly

Can Store eXCesS  was not available and demand response was dispatched to prevent a large-scale blackout.

ENEWADIE EIECTIICITY oo
Smart-grid technology deployment that works for consumers

during times of high
A critical element of this proposal is the integration of interstate transmission policy with

genera tion for use at improved incentives for deployment of smart-grid technology within local and regional
energy systems. Just as the new national grid must be designed to maximize the flow of

alater time.  dean renewable energy into the system, so must the overall electricity system be optimized

for deploying advanced information technology to improve efliciency, demand response,
and integration of distributed renewable electricity generation in homes and businesses.
Smart-grid technologies are key enablers for managing demand, improving grid performance,
optimizing the delivery of existing and future utility services to customers, and dramatically
improving the ability of customers to take advantage of energy efficiency and distributed

generation to control their own energy use and better manage their electricity bills.

Because distribution networks are operated locally and regulated at the state level, and

because part of the idea of the smart grid is for electricity users to be a dynamic resource
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to the grid, a separate set of policy actions are necessary to create an end-to-end clean-
energy smart grid. As part of any compromise between federal and state authorities in
establishing an enhanced federal role driving development of the sustainable transmis-
sion grid, the federal government should be accountable to provide substantial financial
assistance with the costs of deploying new smart-grid technology, as well as enhanced
investment in energy-efficiency retrofits that incorporate demand response technologies
and other smart-grid hardware and software.

This federal financing role should include providing tax incentives, bonding authority,

and direct federal investments for deployment of a suite of new smart-grid tools, includ-
ing smart meters and related information-, communications- and control-technology
networks. Importantly, this federal support will reduce the costs borne by ratepayers for
adoption of these innovations, and will help make ratepayers “whole” with any new energy
price impacts that may come from potential climate regulation, and thus help build buy-in
from affected interest groups.

Incentives should include federal funding for:

* Smart-grid technology deployment grants to implement technology across the whole grid
* Aninvestment tax credit of 30 percent or more for smart meters and other smart-

« grid technology

* Accelerated depreciation for smart-grid investments.

+ Demonstration projects making concentrated investments in smart metering and

advanced distribution technology

In addition, as a separate measure, federal funding for a next generation of home energy
efficiency retrofits, distributed renewable energy generation, and adoption of new building
energy codes—where the new dynamic smart-grid-enabled options for energy manage-

ment are incorporated—should be dramatically increased.

Federal financial assistance for implementing smart-grid technology also could be linked
to state adoption of best practices in utility regulation that promote an aggressive com-
mitment to energy efficiency, demand response and renewable energy. This can either be
done as a requirement attached to federal funding, or through an incentive structure of
enhanced public support. These state policies could include: availability of time-of-use
rates for customers who choose them, decoupling of utility revenues from their sales,
minimum net metering requirements, energy-efficiency performance standards for utili-

ties, and simplified interconnection standards for distributed renewable generation.

Recognizing that state regulators have limited resources to undertake such initiatives,
funding and technical assistance should be made available to regulatory bodies and
governors to ensure that they have the resources to adequately execute the tasks they
will be asked to perform.
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The national clean-energy smart grid and good jobs

A national commitment to upgrading the energy infrastructure that drives productivity
across our economy will have very significant direct job creation benefits, as America’s
workers are called upon to do the skilled labor of building, operating, and maintain-
ing an advanced grid, new renewable energy generation, and retrofitting communities
for energy efficiency. In addition to stimulating new job creation, a unifying American
project to rebuild for a clean-energy economy creates tremendous opportunities for
training, not only to improve the skills of workers already in professions with good jobs
and wages, but to bring in those who most need the work, through apprenticeship and
pre-apprenticeship programs that help reconnect those who have been shut out of the
system to good jobs with decent wages.

Lastly, as we bring new demand on line for new construction, advanced manufacturing,
and skilled service jobs through out the clean-energy supply chain, we can connect this
work to standards for wages, benefits, local hiring, and domestic production that will
help turn a green economy into a stronger middle-class economy that broadly shares
our newfound prosperity. Connecting these pieces through intentional policy choices
will create better employment outcomes and broaden the base of support for clean
energy policies moving forward, helping to show workers in today’s economy how they
can participate in the coming low-carbon economy, bringing the best of their skills and

capacities to the task of rebuilding America.
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Conclusion

Viewing the national clean-energy smart grid in its entirety—from the generation of new
clean renewable energy to more efficient use by consumers in their homes and offices—
reveals an incredible potential to design a new strategy that optimizes the benefits of the
whole system for the good of the American people. This view is instructive of the opportu-
nity to both get the policy right to protect our global climate, and to at the same time build
new political alliances to rebuild our infrastructure to that end.

This examination further reveals the needs and responsibilities of state and federal poli-
cymakers and stakeholders to weigh the national issues at stake in this debate and then
strike a balance over how to build and maintain this new energy grid. The proposals
outlined in this paper seek to strike that balance by establishing a new federally backed
legislative policy framework for planning, siting and recovering the costs of sustainable
transmission grid facilities while delegating planning responsibilities to new multi-state
interconnection-wide authorities.

Our proposal provides federal financial support to states, utilities, and consumers, as the
country moves to construct a truly national smart grid. Our proposal would provide sub-
stantial support of smart distribution grid investments, as well as financial and technical
assistance to state bodies and others, to allow for the speedy consideration and adoption

of new smart transmission policies and new technology deployment.

On the environmental front, the proposed compromise seeks to identify those transmis-
sion facilities that are needed to support a massive infusion of new renewable energy
generation into our national energy supply, and get these projects built efficiently and sen-
sitively to local concerns. The more robust and comprehensive planning process provided
in this vision for building a sustainable transmission grid offers a forum for more system-
atically flagging and protecting sensitive areas, while robustly incorporating efficiency and

on-site renewable energy into utility and transmission planning.

A special role for states in recommending siting-related conditions for sustainable
transmission grid project approvals would assure sensitivity to local resource protection.
Emissions-related interconnection standards also reinforce the clean-energy purposes
of these reforms. Substantial federal investment in distribution, metering and end-use
smart-grid measures will support important energy efficiency and distributed renew-

able generation benefits.
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Finally, approaching all of these energy policies through the lens of economic recovery
and reconstruction, as a form of smart and sustainable economic development, can help
realize the very substantial opportunity to create good green jobs today, as we rebuild our
energy system. Policies that shape the labor standards, wages, and training opportunities,
and that build strong domestic supply chains for new manufactured goods, are a critical
component in this strategy for rebuilding our economy to create good jobs and a broadly

shared prosperity, on the foundation of clean low-carbon energy.

America stands at a crossroads. Our economy, our environment, and our national
security will be profoundly affected by the investment choices we make in coming years.
Establishing a powerful national commitment to plan for a clean-energy economy and

to build the supporting infrastructure that will be required to reach this goal offers a
compelling opportunity to strengthen our economy and ensure the enduring wealth and
welfare of future generations. We have faced similar challenges before, and with vision we
can now roll up our sleeves and begin again, to rebuild our energy system to create good
green jobs, new markets, and strong and healthy communities. This is the promise of a

national clean-energy smart grid.
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Glossary of terms

Energy Efficiency Resource Standard: EERS is a
market-based mechanism to encourage more effi-
cient generation, transmission, and use of electricity
and natural gas. An EERS consists of electric and/
or gas energy savings targets for utilities, often with
flexibility to achieve the target through a market-
based trading system. All EERSs include end-user
energy saving improvements that are aided and
documented by utilities or other program operators.
Sometimes distribution system efficiency improve-
ments and combined heat-and-power systems

and other high-efficiency distributed generation
systems are included as well. EERSs are typically
implemented at the state level but can also be imple-

mented over smaller or wider areas.”!!

Federal Energy Regulatory Commission: FERC is
an independent agency that regulates the interstate
transmission of electricity, natural gas, and oil.
FERC also reviews proposals to build liquefied natu-
ral gas terminals and interstate natural gas pipelines

as well as licenses hydropower projects.”*?

Federal Power Act: This statute provides for
regulation of the wholesale sales of electricity and
transmission in interstate commerce by the Federal

Energy Regulatory Commission.

Power Marketing Administrations: PMAs are an
outgrowth of the federal power marketing program
that began in the early 1900s when power produced
at federal water projects in excess of project needs
was sold in order to repay the government’s invest-

ment in the projects. PMAs market this power in

such a manner as to encourage the most widespread
use at the lowest possible rates to consumers, con-
sistent with sound business principles. Each of the
four power marketing administrations [Bonneville,
Southeastern, Southwestern, and Western Area]

is a distinct and self-contained entity within the
Department of Energy, much like a wholly owned

subsidiary of a corporation.”"?

Greenhouse gases: Those gases, such as water
vapor, carbon dioxide, nitrous oxide, methane,
hydrofluorocarbons, perfluorocarbons, and sulfur
hexafluoride, that are transparent to solar (short-
wave) radiation but opaque to long-wave (infrared)
radiation, thus preventing long-wave radiant energy
from leaving Earth’s atmosphere. The net effect is

a trapping of absorbed radiation and a tendency to

warm the planet’s surface.”"*

Independent System Operators: ISO’s are organi-
zations formed at the recommendation of FERC
to coordinate, control, and monitor the operation
of the electrical power system usually within a
single U.S. state, but sometimes in multiple states.
Regional Transmission Operators are similar
entities that operate over wider areas, crossing
state borders. There are currently eight ISO’s and
four RTO’s operating in North America.

Joint Coordinated System Plan: The purpose of the
JCSP exploratory study is to identify conceptual
transmission overlays that would support two pos-
sible futures: a Reference Future and a 20-percent
Wind Future. This study investigates the conceptual
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overlays to interconnect and deliver the output of
projected new generation including existing renew-
able mandates and up to a higher 20 percent wind

penetration level across the Eastern Interconnect.”

Multi-State Transmission Authorities: MSTAs are
agencies that would “assume authority for planning
of a high-voltage backbone system and the renew-
able energy feeder lines needed to support the
increased renewable energy generation throughout

the entire region.'¢

Natural Gas Act of 1938: This federal statute “gave
the Federal Power Commission (subsequently
the Federal Energy Regulatory Commission) the
authority to set just and reasonable rates’ for the
transmission or sale of natural gas in interstate
commerce. It also gave FPC the authority to grant
certificates allowing construction and operation
of facilities used in interstate gas transmission and

authorizing the provision of services."”

Negawatt: A term coined by Amory Lovins to
describe energy saved through conservation and
efficiency as an alternative to building new genera-

tion and transmission capacity.'®

Regional Transmission Organization: RTOs admin-
ister the transmission grid on a regional basis. There

are currently seven RTOs in the United States."

Renewable Energy: Any energy resource that is
naturally regenerated over a short time scale and
derived directly from the sun (such as thermal,
photochemical, and photoelectric), indirectly
from the sun (such as wind, hydropower, and

photosynthetic energy stored in biomass), or
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from other natural movements and mechanisms
of the environment (such as geothermal and tidal
energy). Renewable energy does not include
energy resources derived from fossil fuels, waste
products from fossil sources, or waste products

from inorganic sources.”

Renewable Energy Zones: Areas with high quality,
developable renewable resources, [able to support]
the development and delivery of electricity gener-

ated by renewable energy.'

Renewable Portfolio Standard/Renewable Energy
Standard: RPS/RES policies require utilities to

use renewable energy or renewable energy credits
to account for a certain percentage of their retail
electricity sales—or a certain amount of generating

capacity—within a specified timeframe.*

Smart Grid: The Modern Grid Strategy project of
the National Energy Technology Laboratory has
identified the following characteristics or perfor-
mance features of a smart grid: “Self-healing from
power disturbance events; enabling active participa-
tion by consumers in demand response; operating
resiliently against physical and cyber attack; provid-
ing power quality for 21st century needs; accommo-
dating all generation and storage options; enabling
new products, services, and markets; optimizing

assets and operating efficiently”>

Smart Meter: A “smart meter” system is comprised
of a digital meter outfitted with a communications
link that can measure energy consumption in real
time and communicate this data to consumers and
the utility in order to better inform demand-side

management.**
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