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A Call to Action

Rebuilding America with Clean-Energy Infrastructure

Wired for Progress 2.0

The Center for American Progress first published a major report last February on the
urgent need to build a national clean-energy smart grid to power an innovative, low-car-
bon 21st-century economy that combats global warming and creates millions of good jobs.
Titled “Wired for Progress 1.0,” our report—based on an extensive stakeholder outreach
process undertaken in partnership with the United Nations Foundation’s Energy Future
Coalition—detailed the reasons why we need to build this national clean-energy infra-
structure quickly, and outlined key policy measures that must be undertaken in order to
bring about this complex project. Those arguments and recommendations are included in

this updated version of the report.

In just the few short weeks since that first release, much progress has already been made
on Capitol Hill in advancing many of the recommendations contained in “Wired for
Progress” into concrete legislative language, and in building political will to see these
ideas passed quickly into law. As this debate moves forward, it is critical that the essential
teatures of this proposal remain clear, and the basic outlines of a national compromise be
preserved. This call to action in version 2.0 of the paper lays out those key elements that
will determine the success of any national policy to rebuild our electricity grid to enable
large quantities of renewable electricity to come on line, while improving the security,
reliability, and affordability of our national energy system. Ensuring that the next energy
bill includes effective strategies to build a clean-energy grid couldn’t be more central to
economic recovery in the short term and broad-based environmental restoration and

economic prosperity in decades to come.

Today, major transmission legislation is making its way through the Senate and House

of Representatives and is likely to be included in a comprehensive package of energy

and climate legislation. Senate Majority Leader Harry Reid (D-NV) introduced his
“Clean Renewable Energy and Economic Development Act” in early March, and

Sen. Jeff Bingaman (D-NM), Chairman of the Senate Committee on Energy and Natural
Resources, has circulated draft text of a transmission siting bill and held a hearing on the
subject. Meanwhile in the House of Representatives, the leadership has raised the impor-
tance of the grid for comprehensive energy policy with Speaker Nancy Pelosi (D-CA) and
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Energy and Commerce Chairman Henry Waxman (D-CA) seriously considering options
for including transmission as part of the House energy and climate bill. Rep. Jay Inslee
(D-WA), who previously introduced legislation on renewable energy transmission credits,

is also drafting legislation to speed development of clean electricity through the grid.

The growing political momentum in Congress around electricity transmission as a means
of realizing America’s potential to produce clean domestic renewable sources of energy
makes it essential for all Americans to understand the key components of good national
transmission grid policy. This is arcane stuff, without a doubt, but the policies necessary
to build this modern grid will result in clean energy every citizen will use and appreciate
for its quality, value, and widespread economic benefits. That’s why we highlight these key
features in this call to action first—even though some of the material is more fully detailed

in the main report.

Here, we zero in on the key decisions facing Congress and the Obama administration in
coming days and weeks as they take up the challenge of rebuilding America’s clean-energy
infrastructure in earnest. We focus on four major hurdles that must be cleared to build a

national clean-energy smart grid:

* Planning
« Siting
» Cost allocation

* Ensuring the low-carbon “green” attributes of the electricity

We then examine three broader policy imperatives—grid intelligence, grid security, and
job training and workforce development—that must also be part of this crucial modern-
ization effort.

Interconnection-wide transmission planning

Federal law should provide for interconnection-wide planning of transmission networks
to move renewable power from remote areas of our country to population centers, while
ensuring the efficiency and reliability of the transmission grid. This planning must be a
participatory and analytically robust process designed to engage all interested parties early
and avoid later conflicts, minimize environmental impacts, and overcome the geographic
and procedural limitations of current planning approaches. A strong planning process that
provides a meaningful forum for engaging the critical concerns of states, communities,
environmental advocates and other interested parties early, proactively, and in coordina-
tion, can lead to both more timely action and better outcomes on the ground. Key ingredi-

ents for success should include:
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« Ambitious transmission planning on an interconnection-wide basis. Efforts such
as the ongoing Western Renewable Energy Zone process and the Joint Coordinated
System Planning effort in the East demonstrate that interconnection-wide planning
can be done effectively, complementing rather than supplanting the existing utility and
regional transmission organization, or RT'O, transmission planning functions. Such
broad-based planning will be enormously helpful in planning our nation’s infrastructure
around our tremendous renewable energy resources. Bringing clean energy on line is
a national problem worthy of a national solution. Broad-based planning is essential to
move beyond current fragementation and barriers that exist today. The interconnection-
wide plan also should identify and examine the potential of local resources, energy
efficiency, and distributed generation of on-site renewable energy so these important

solutions get fair consideration in long-term planning.

Interconnection-wide planning shouldn’t hinder or duplicate ongoing planning
efforts. Interconnection-wide transmission planning must not duplicate or supplant
efforts at a utility or RTO level, but rather should incorporate the output of that plan-
ning in evaluating what additional transmission resources are needed to optimize the
grid from the broader interconnection-wide perspective. The new interconnection-wide
planning process would also be limited to only extra-high voltage (345-plus kilovolts)
transmission lines, and renewable feeder lines that need to connect renewable genera-

tion to these extra-high voltage grid facilities.

Clear roles and responsibilities for undertaking interconnection-wide planning.
Building on existing interconnection-wide planning entities—such as the Western
Electricity Coordinating Council and groups working on the Joint Coordinated System
Planning process—will allow this planning to proceed promptly. Thus, a statutory
approach that directs the Federal Energy Regulatory Commission, or FERC, to specify
criteria for the interconnection planning body and then allows applicants to seek cer-
tification would provide appropriate flexibility. This is much like the process used for
the certification of the North American Electric Reliability Corporation, or NERC, to
serve as the designated electricity reliability organization under the Federal Power Act.
Alternatively, states could come together to form an interconnection planning body.
This would have the advantage of allowing states collectively to undertake planning
themselves, but may be more difficult and time-consuming to implement. Assuming
state involvement may be best addressed by specifying that FERC’s criteria for certify-
ing planning entities should include assurance that the procedures used solicit robust
input from the states. Either way, the interconnection-wide plan developed by the plan-
ning entity should be reviewed and approved by FERC, with opportunity for public
comment and a deferential standard of review, in order to avoid any constitutional

issues relating to delegation.
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* Clear mechanisms for funding planning activities. To ensure that planning entities
have sufficient resources to undertake the sophisticated analysis needed to support well-
informed planning, and to guarantee the states do not face resource-related obstacles
to participating in the planning process, a modest but broadly shared fee on electricity

users could be levied.

Siting and project certification

Federal law should provide for consolidated federal certification and siting authority

to expedite transmission projects identified in the interconnection-wide plans to serve
urgently-needed renewable energy resources while ensuring the efficiency and reliability
of the transmission grid. This federal review—to be conducted by FERC—should enable
state agencies with local expertise to offer conditions relating to detailed “on-the-ground”
routing choices and environmental or other impact mitigation requirements, and should
require FERC to incorporate such state conditions except where it finds that a condition
conflicts with the national interest in developing the projects identified in the plan. To

make all this happen, Congress and the Obama administration should require:

* Developers of projects identified in the interconnection-wide plans to seek certi-
fication and siting approval through a single proceeding at FERC in consultation
with the affected states. The policy on siting processes should allow for prompt, well-
informed regulatory decisions, ensure that local economic interests are appropriately bal-
anced with pressing national interests, and take advantage of each state’s expertise on the
detailed siting and mitigation considerations relating to projects to be developed in their
state. Experience with the existing Federal Power Act § 216 backstop-siting process does
not suggest that current policies will provide for the prompt decisions that will be needed
to meet the nation’s renewable energy goals. Yet a federal siting process like that used for
natural gas pipelines under the Natural Gas Act—under which states are simply parties
in the FERC proceeding—may not give sufficient attention to the expertise of states with
respect to local conditions affected by transmission line development. A policy that con-
solidates this process in a single FERC proceeding, and gives each state a special status in
offering certificate conditions relating to mitigation of project impacts in the state, strikes

an appropriate balance.

Cost allocation

Federal law should provide a simple mechanism to pay for transmission investments and
smart-grid transmission upgrades identified in these interconnection-wide plans, which
would minimize the costs to individual consumers by allocating costs broadly among all
ratepayers. Much like the interstate highway system, a national clean-energy smart grid will
provide broad system benefits to the entire nation; no single state, region, or group of rate
payers should bear the costs of providing this national benefit. This can be achieved by:
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* Ensuring that all ratepayers contribute to the cost of building out the interconnec-
tion-wide system. The simplest initial cost allocation policy is to provide that costs of
all projects identified in the planning process are distributed on a so-called load-ratio
basis to all loads in the interconnection. The benefit of a simple test is that this avoids
a protracted regulatory proceeding about more fine-tuned cost allocations. Moreover,
the planning process would be designed to identify a set of projects that collectively ben-
efit the interconnection and allow the integration of significant new renewable energy
resources consistent with requirements from the renewable electricity standard, or RES,
so that while not every project in the plan will benefit all ratepayers in the interconnec-
tion, the collection of projects identified will meet that test. Alternatively, the designated
interconnection-wide planning entity could propose alternative cost allocations for
projects identified in the plan. While potentially more precise, this could bog down the
planning process into conflicts about cost allocation. The overall objective of cost alloca-
tion policy should ensure that uncertainty about cost recovery does not discourage
investment, and that regulatory determinations about cost allocation do not delay the

development of critical infrastructure.

Broad-based cost allocation. The lines deemed essential in the interconnection-wide
planning process should be eligible for broad-based cost recovery in the first instance.
However, the ultimate users of these new transmission facilities will pay cost-based rates
for that service with such rates designed to fully recoup the costs of the project once it is
fully subscribed. Those rate revenues then would be credited back to those ratepayers to
which costs had initially been allocated. Such cost allocation policy intends to provide
an interim funding mechanism so that these critical transmission resources do not go

unbuilt for lack of immediate customers.

"Green” conditions on new transmission

These new planning, siting, and cost-recovery processes for certain new transmission
projects are intended to ensure that the projects will advance the policy goal of increasing
reliance on low-carbon renewable energy resources, while minimizing the environmen-

tal disruptions caused by building and maintaining new grid infrastructure. Applying an
appropriate greenhouse gas emissions standard, or other green conditions, to new power
generators connecting to transmission facilities built with the benefit of these special cost
recovery and siting provisions would serve to ensure that expanded grid construction
results in clean-energy infrastructure development instead of the expansion of traditional
high-carbon energy resources. Such an emissions-related restriction must not interfere with
the operational reliability of the grid, and it must accommodate the need for dispatchable

resources to balance variable renewable resources. Here’s how this can be accomplished:

* Provide assurance of low-carbon outcomes. The planning process is designed to
identify new transmission projects that will advance the nation’s renewable energy

and climate stewardship agendas by making adequate transmission resources available
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to support massive new investments in renewable electricity generation. Yet without
some provisions to ensure that clean-energy development will be the result, large new
investment in transmission by relieving bottlenecks in traditional power generation
could as a result actually increase carbon emissions. “Wired for Progress” proposes the
use of a carbon-based interconnection standard for generation interconnecting to new
renewable energy feeder lines built using these authorities. Another approach has been
advanced by Majority Leader Reid who proposes in his legislation that 75 percent of
the capacity on new transmission facilities would have to be made available to renew-
able energy. Assurance could also be achieved through regulation of electricity genera-
tion through a Renewable Energy Standard or the establishment of a carbon cap on
electricity supply. In theory, it would be best to regulate environmental performance of
new generation at the power plant level, not through controlling access to the grid. But
because these new grid policies could directly lead to an increase in pollution resulting
from power plants, some mechanism for assurance of low-carbon attributes is warranted
as a part of any new transmission legislation. Such a policy, however, should recognize
that renewable generation development may occur in tandem with new gas genera-
tion to address renewable intermittency concerns, and would likely require some new
fossil-fired generation be developed on the lines. In addition, these restrictions could be

designed to sunset once a sector-wide federal carbon cap was in place.

Distinguish between backbone grid investments and renewable energy feeder lines.
It is true that in most situations it is not possible to control the source of the electric-

ity flowing on a particular line at any given time, once new power plants are connected
to the grid. But it is possible to ensure that new long-distance lines built as feeder lines
actually are used by attaching new remote renewable facilities attaching into the back-
bone of the grid. Congress could restrict which generators are permitted to interconnect
directly to these lines, or could create restrictions or preferences with respect to who
owns the transmission capacity on these facilities. Any low-carbon or renewable energy
provisions attached to new lines would be best applied to such new renewable energy
feeder lines, not to broader grid enhancements. Such restrictions or preferences also run
counter to nondiscrimination policies embedded in the Federal Power Act, which were
designed to prevent unfair use of market power that comes from controlling access to

transmission lines. This tension would need to be addressed in any policy.

Additional policy imperatives

In addition to these four priorities for any grid policy, comprehensive transmission
legislation must also address three other key issues. These include incorporating smart
information technology into the grid, improved grid physical security and cyber security,
and investments in training and workforce development. These are unlikely to be conten-
tious issues, but should nonetheless be given a prominent place in the legislative debate.
Any clean-energy smart grid legislation must also invest in grid intelligence, security, and a

well-trained workforce.
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Grid intelligence: The smart grid

The natural complement to a robust interstate transmission network for renewable elec-
tricity is an intelligent “smart grid” distribution system that delivers electricity right to the
plugs in consumers’ homes. The smart grid integrates digital information technology into
regional and local electricity distribution networks, making the grid more reliable, resil-

ient, and secure. The smart grid also accommodates distributed generation of renewable
power, enables better demand management and energy-efficiency gains by consumers and
businesses, and facilitates large-scale deployment of plug-in electric vehicles. The recently
enacted American Recovery and Reinvestment Act invests $4.5 billion to help deploy smart-
grid technology through federal matching funds for private investments and support for
research and development efforts. This investment constitutes a solid down payment, and

it will lay the foundation for a nationwide smart grid build-out. Yet recovery funds are only
the beginning of a larger investment effort and regulatory overhaul necessary to completely
transform the distribution and consumption of electricity, capture energy efficiency, and ulti-
mately empower customers to become small-scale generators themselves. Major transmis-
sion legislation is an appropriate vehicle by which to establish the broader investment and

regulatory frameworks for deploying smart-grid technology across the nation.

Grid physical security and cyber security

Fortifying the nation’s electricity grid against physical or cyber attacks should be factored
into the design of any national clean-energy smart grid. Hardening the grid to attack by
terrorist groups should be a top priority and prime justification for additional invest-
ments. So too should using technology to better manage electricity flows and make a more
adaptive and self-healing electricity grid that can respond to both natural and manmade
disruptions. Issues of security must be addressed within any multistate planning process
and in the technology and design choices made during implementation. The security of
the national grid system can be directly enhanced through the implementation of many
smart-grid features, and 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 technology than market conditions alone would otherwise indicate. These security
enhancements may prove to be a public purpose worthy of additional direct federal invest-

ment or the creation of federal incentives to promote private investment in this area.

Workforce training and good jobs provisions

A well-trained, highly skilled workforce is vital to implementing a national clean-energy
smart grid. Yet the skills shortage and the demographics of a “graying workforce” in the
power sector are growing concerns within the industry. Overall, the number of trained work-

ers ready to begin rebuilding transmission and distribution networks is well below the levels
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needed to support a bold national effort. This shortage will necessitate an increased and
sustained commitment to job training and workforce development. The American Recovery
and Reinvestment Act provides a significant influx of near-term funds for green job training,
with substantial new funds specifically dedicated to fund the Green Jobs Act to support train-
ing in smart grid installation and for the Workforce Investment Act to prepare workers for
careers in energy efficiency and renewable energy. In addition, however, the establishment of
funding vehicles and training mechanisms to ensure a pipeline of qualified grid workers over

the long term should be included in any new transmission legislation.

Green jobs that build a low-carbon energy infrastructure have the potential to be good
family-supporting jobs that grow the middle class—yet this outcome is not guaranteed.
A policy framework to ensure that green jobs are good jobs should focus on increasing
per-capita income, building career ladders and training opportunities, expanding domes-
tic supply chains for 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. Several important labor provisions can
be applied to federally supported contracting as we build out a national grid, including
the prevailing wage provision in the Davis-Bacon Act and local hiring provisions. In this
way, through domestic investment, workforce development, and accountability to high
standards, transmission legislation can ensure that clean energy means good jobs for
working families. As the nation considers new electricity policy, smart incentives and
forward-thinking regulations can position American workers and communities to com-

pete and succeed in the coming low-carbon economy.

—Bracken Hendricks
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Introduction and summary

The United States stands at a crossroads. The convergence of a deep economic recession,
high unemployment, energy insecurity, and a looming climate crisis demands decisive
action. Our country is embarking on an economic recovery plan of historic proportions.
Investments in our public infrastructure will be made to get the economy moving, but we
need to make sure we get the economy moving in the right direction. Jump-starting eco-
nomic activity is only the start. The future of our nation’s competitive economic advantage
and our long-term prosperity rests on the choices we make now—in particular, whether
we build a modernized infrastructure for jobs and growth that uses resources wisely,
anticipates the coming demand for low-carbon energy, and captures new opportunities for
innovation and improved productivity.

Inaction today presents very real and growing costs. To allow a climate crisis to proceed
unchecked will directly harm people’s lives and the prosperity of the global economy.
Global warming presents the threat of lost agricultural productivity, drought and reduced
supplies of fresh drinking water, the migration of environmental refugees (creating new
global conflicts), and substantial economic damages and lost property for coastal com-
munities. At the same time, our nation’s growing reliance on oil is a major national security
concern. During the 1973 oil embargo orchestrated by the Organization of Petroleum
Exporting Countries, the United States imported less than a third of its oil needs, yet
constraints on supply at the time created economic, social, and foreign policy disruptions.
Today, we import nearly 70 percent of our oil—at a cost of $478 billion dollars in 2008
alone—representing a major contribution to our national trade imbalance.

Yet solutions to these mounting crises offer real opportunity as well. Because buildings
contribute fully 43 percent of our nation’s CO, emissions, beating global warming will
require that we retrofit millions of homes for energy efficiency, stimulating demand for
construction jobs and advanced technology. Reducing oil consumption will require a
renewed commitment to the fuel economy of our cars and trucks, but also the electrifica-
tion of our passenger fleet through plug-in hybrid cars, revival of our automotive industry,
and the conversion of long-haul trucks to run on domestic natural gas or advanced bio-
fuels. All of these solutions will require new investments in more modern and productive
infrastructure and manufacturing capacity—creating stronger communities that rely on

the skills of America’s workers to build a more efficient and competitive economy.
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In short, the answer to our economic, energy security, and environmental crises lies in
rebuilding America—creating jobs and laying the foundation for sustainable long-term
growth. Today there is plenty to fix. Our country’s entire infrastructure is in disrepair from
years of neglect and disinvestment. The American Society of Civil Engineers has given

the United States a “D” in infrastructure maintenance, citing more than $2.2 trillion of
deferred and neglected investments in our roads, bridges, transit, schools, storm water, and
energy systems.' This failure to invest over the past several decades threatens U.S. industry,
imposes costs on businesses and workers, and causes preventable harm to our communi-
ties. While the costs of inaction are staggering, the opportunity to rebuild the foundations
of our economy and our public infrastructure is equally inspiring. Reconstruction must
become a national priority no less urgent than the Marshall Plan.

Nowhere is this more evident than in our energy system, and particularly our electricity
transmission and distribution grid. Largely unchanged in generations, we are now using yes-
terday’s technologies to power an increasingly global 21%-century economy. Previous waves
of investment in electricity infrastructure were essential to building the global economic and
industrial leadership that was the hallmark of the U.S. economy in the last century. As local
electricity grids evolved into ever larger regional networks to connect vast swaths of the

country in a complex grid system, energy became ever cheaper and more reliable.
Y y

The results? Large, central-station generating plants used abundant coal reserves to power

the steel, auto, and other manufacturing industries that provided steady employment for

“Wired for Progress” Action Plan

A truly national clean-energy smart grid must consist of two distinct
components: an interstate transmission “sustainable transmission grid”
that will transport clean utility-scale renewable energy long distances to
market, and a digital “smart distribution grid” to deliver this electricity ef-
ficiently to local consumers. The absence of a national grid that seamless-
ly integrates these two components is one of the biggest impediments to
large-scale deployment of low-carbon electricity.

In this paper we outline a plan to develop such a secure, reliable, interop-
erable, national, and clean electricity grid to power America’s coming
clean energy economy. Our particular policy recommendations focus on
the principle bottle necks for building grid projects. These include:

+ A framework for collaborative multi-state planning to match new grid
investments to our resource base

2 Center for American Progress |

* A stronger proposal for siting new transmission projects tied to this
plan, giving greater power to the federal government but requiring
strong state participation

* Broad-based cost allocation to ensure that no single region must bear
the cost of a national undertaking

* Smart-grid investments and standards to deploy new information
technology, controls, and advanced metering infrastructure on the
transmission and distribution grid

In addition, major crosscutting issues affecting each of these areas in-
clude the need to address workforce development and training needs to
build and maintain the grid, enhancing the security and reliability of the
grid through these investments, and strategies to promote financing of
projects, both public and private, to ensure that these grid enhancements
are built efficiently and in a timely manner.



millions in the Midwest. Investments in hydroelectric dams created inexpensive power
and brought an aluminum and aerospace industry to the Pacific Northwest. And rural
electrification ensured that the benefits of access to reliable and affordable energy brought
economic development to every corner of the country as a fundamental principle of
American fairness—from remote communities in Appalachia to the rural South, the Great
Plains, and the Southwest. Forward-thinking investments in public infrastructure and

dependable access to energy have touched every state in America.

Yet, these early-20"-century investments in our electric grid system have not kept pace
with today’s global economy. Today’s grid cannot respond effectively to the most pressing
new challenges we now face—from terrorism to global warming to ever-rising demand.
Nor is our current electricity grid capable of capturing the opportunity created by recent SO |V| ng tOd ay/S g r|d -
advances in information technology; exciting new tools for producing radical gains in
energy efficiency, reliability, and security; or the deployment of clean renewable energy at related challen ges
the scale needed to meet the clean-energy demands of a new century.

will require a national
That’s why it is so important today to reinvigorate our economy by building new generation,
transmission, and distribution systems for efficient use of low-carbon electricity. The trans- eﬁo rtto rema ke
formation of our increasingly outmoded electricity infrastructure around the platforms of
efficiency, security, reliability, and reduced carbon emissions will boost U.S. innovation and th €g ri d W|th new
job creation in coming decades. Building a national clean-energy smart grid will create new
markets, foster new businesses and business models, put people back to work in construc- tec h NnoO | Ogy, new
tion and manufacturing, and lay the foundation for long-term, sustainable economic growth.

investments, and
This task will be daunting. As presently configured, the U.S. electric transmission and )
distribution system faces three major hurdles. First, we face a problem of geography and new economic,
planning. The current high-voltage transmission grid imposes important constraints on

the deployment of new renewable energy such as wind, solar, and geothermal power regu |atO ry,
because it simply does not currently go where many of these renewable energy resources

will be developed. Second, congestion and bottlenecks hurt the reliability of the grid and pO| itical
overall, and particularly where it is needed to move large volumes of new power from

remote generation to major loads. darrangeme nts.

Third, the monitoring and control technology on both transmission and distribution net-
works is weak. The lack of smart technology to provide utilities and consumers with better
information in real time hurts the security and efficiency of the entire electricity system.
The lack of such a modern, smart-grid network slows the spread of new technology such as
solar panels on our homes, intelligent appliances to cut our energy bills, or micro-grids to
help first responders meet natural disasters.

Although the United States has vast onshore wind resources—more than enough to
supply 20 percent of the nation’s electricity demand by 2030, according to a recent
Department of Energy study—the best of these wind resources are located primarily in

remote regions of the country. These areas are generally located far from major centers
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of electricity demand and have little or no access to the “backbone” extra- high-voltage
transmission lines that would be required in order to transmit power efliciently from these
regions to major electricity markets.

A similar problem confronts solar power developers, who have identified sparsely popu-
lated areas of the desert Southwest as optimal locations for large-scale solar power stations.
Absent major investments in extra-high-voltage transmission lines connecting these areas
of the country to major markets, it is unlikely that the United States will be able to fully
exploit these renewable energy resources at a scale that can significantly contribute to

our national appetite for energy. The development of remote geothermal resources faces
similar transmission constraints.

Yet just as fundamental as these current limits to bringing new renewable resources online
is the sobering reality that our entire transmission grid infrastructure was developed in

a pre-digital era for a completely different set of problems than we currently confront.
Today’s grid-related challenges are much more diverse than those of the 20™ century,

and solving them will require a national effort to remake the grid with new technology,
new investments, and new economic, regulatory, and political arrangements in order

to improve the reliability, security, and efficiency of the electric grid, and to enhance its

environmental performance.

The grid has suffered from systematic underinvestment in recent decades. Increased

demand has outpaced investment, and congestion on the grid has grown as well, imposing a
mounting burden on the national economy. One study found that transmission congestion
currently costs consumers in the eastern United States $16.5 billion per year in the form

of higher electricity prices alone.> Congested transmission lines raise generation costs by
limiting the dispatch of low-cost resources—even as they reduce grid operators’ flexibility

to deploy low-emission renewable resources. Moreover, a backlog of 300,000 megawatts of
wind projects is waiting in line for connection to the grid because of inadequate transmission

capacity. Such congestion further limits our future energy diversity and consumer choice.?

A stronger power grid also will be more reliable, significantly reducing the staggering
cost of power outages for U.S. consumers and businesses. The 2003 blackout in the
Northeast United States and Canada, for example, caused an estimated $7 billion to
$10 billion in economic losses.* Today, however, we have the tools to improve real-time
monitoring and control of the grid with advanced information technology. We can use
this IT to better manage energy on the lines, to reduce disruptions, and to respond flex-

ibly to disruptions when they do occur.

These modern smart-grid technologies are not yet widely deployed, yet they have the
potential to reduce billions of dollars of costs attributable to power interruptions and

fluctuations across the network. The Electric Power Research Institute, for example,
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estimates that electricity disruptions cost the economy upward of $100 billion each year
in damages and lost business.’ With new investments in technology, these losses are
increasingly preventable.

A more robust grid is vitally important as a matter of national security as well. Because
transmission investments have not kept pace with increased demands, and advanced
smart-grid technologies have not been broadly deployed, the grid is more susceptible
not only to costly outages but also to both natural and man-made disasters. New grid
investments are justified to make our energy infrastructure more resilient. A more inter-
connected grid will provide redundancy in the event of a failure in any single location
and allow grid operators to respond more flexibly to emerging problems by bringing in

generation from other regions.6

In addition, security experts increasingly identify cyber-security and direct terrorist
threats to the grid as a substantial hazard for the entire U.S. economy, with a few targeted
attacks to our existing infrastructure potentially threatening public health, safety, and com-
merce over vast regions. Hurricane Katrina showed starkly the debilitating consequences

that power outages can have not only on citizens’ daily lives but also on the welfare and

functioning of entire cities, from streetlights to pumping stations to hospitals and refiner- A more robust g rid
ies. Clearly the security and reliability of our energy supply is a matter of basic public

safety. The threat of global warming makes these concerns only more acute. IS vita | |y Im 6]6) rtant
At the core of our response to these challenges is the humbling realization that the pol- as a matter Of

icy and regulatory structure that we have inherited for managing electricity transmission

and distribution is not properly designed to meet the growing demands of a changing national secu r|ty

society. To rise to the current occasion, we must expand the grid to support dramatic
increases in the penetration of renewable energy and improve its reliability, efficiency,
and security. The status quo is no longer acceptable. But to take rapid and meaningful
action will require not only new investment, but also more thoughtful regulatory tools
and policy approaches to leverage the potential for large-scale investment into a robust
21*"-century electricity transmission and distribution infrastructure that is resilient,

clean, efficient, and affordable to consumers.

America has always prospered most when it invests boldly in infrastructure in the face

of deep structural problems, “crowding-in” private capital through strategic public
investment that opens the floodgates of individual ingenuity and innovation. Time after
time—from canals to railroads to rural electrification to interstate highways to modern
telecommunications—our nation has been successful at building large-scale infrastructure
projects that advance national imperatives vital to our security, technological leadership,
and economic growth. Constructing a national clean-energy smart grid is the next great
challenge, and it will require similar public commitment, a national sense of purpose, and

collective sharing of costs in order to realize far greater public benefits.
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Rebuilding our electricity infrastructure for today’s challenges

The most high-profile transformation of our nation’s electricity system must soon occur
in the power generation sector, where policy and investment decisions we make both for
the transmission and generation sectors will shape how we power our future as we rein
in pollution from aging coal-fired power plants. But at the other end of the grid, where
millions of individuals make decisions about how they want to be supplied with power,
consumers also must increasingly be able to actively manage their own electricity use,
assisted by better information, new controls, green construction, and renewable energy

built right into their homes and offices.

Critically, to make any of this possible, key enabling changes must be made in the electric-
ity grid that connects our power plants to each consumer’s home. The electric transmis-
sion grid comprises both high-capacity and lower-capacity transmission lines that when
properly planned and integrated make it possible to move vast amounts of power from
remote sources of generation to our population centers. The grid is the essential enabling
device that makes a new clean-energy economy possible. The grid allows the electricity
system to adapt to unpredictable events and constantly changing circumstances. Only the
deployment of a smart grid empowered by advanced information technology can manage

these increasingly complex, efficient, and resilient networks.

An integrated, IT-enabled, national electrical grid is essential for improving security
and reliability, but it is especially critical for bringing higher percentages of renewable

electricity into our energy mix due to the variable nature of many of

L these resources. New information technology like advanced metering
How the grid is managed ) ) . )
infrastructure is also key to bringing advanced home appliances and

Our nation’s existing electricity grid is divided into three
separate management units or “Interconnections” shown
here. Within these divisions, there are many further levels investments are not “sexy,” they are necessary preconditions to enable
of operation by states, utilities, regions, and different
regulatory entities. This fractured system impedes the
efficient flow of energy and complicates the introduction

of renewable energy resources into our energy mix. If a primary national goal is to increase the use of renewable energy

end-use technologies on line to capture new efficiencies. While grid

both the generation sector and end-user changes that are needed.

from current levels to 20 percent of our total electrical supply—a
potential outlined by the Bush administration’s own Department
of Energy—or even 25 percent, as President Obama has advocated,
then we will need new infrastructure designed for the task. This will
include substantial new construction of feeder lines to allow new

large-scale renewable-energy projects to connect up to the grid. It

will also require extra-high-voltage electricity transmission upgrades

Western Y to the existing grid to permit that power from remote renewable-rich
Interconnection

regions to reach consumers.
Eastern

ERCOT Interconnection*®

Interconnection Similarly, if we want massive numbers of enlightened consumers to

make smart choices about how they produce and use electricity, then

* Shades of blue represent divisions within the Eastern Interconnection.
Source: NERC, 2008 Summer Reliability Assessment, May 2008, page 5.
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they will need access to real-time information on the true costs and impacts of their
energy choices and their patterns of consumption. This will require deploying “smart
meters” or other technology for managing energy distribution and use both on a smart

electric grid and in our homes.

Federal policy changes

A policy framework for the national clean-energy smart grid should include:

Getting the 21%-century electricity grid that we need will require changes in federal 7 W gl [P egess

. . . . . * Efficient certification
regulatory policy and adoption of new incentives. This paper seeks to lay out a road map ! heatl

for Congress and the Obama administration on key policy changes with respect to the " Broad cost sharing

grid that should be considered and adopted. The underlying policy changes to accom- " Enhanced federal support

plish this vision must include substantial reform of the regulatory structure for planning, " Clean energy workforce training
siting, and paying for an extra-high-voltage backbone transmission grid and the new

transmission lines needed to connect renewable generation to that backbone.

In addition, it will require modernizing distribution networks with information technol-
ogy to produce an advanced smart grid. Through these policy measures, we can also
address economic and national security concerns with policies that create good jobs and

improve the resilience of the grid. Specifically, federal policy changes will need to include:

+ Planning undertaken on a broad interconnection-wide basis that brings together
multiple states in a transparent and participatory process to maximize the use of new
renewable resources and optimize the reliability, efficiency, and economics of the entire
system, rather than the current fragmented state-by-state, utility-by-utility, or even

regional planning approach.

+ Certification and siting done on a one-stop basis for new renewable transmission
projects so that projects identified in a multi-state clean-energy planning process
can receive consolidated review and approval, rather than relying on a system where
multiple unconnected permitting agencies (in an uncoordinated process that must
cross many jurisdictions) are expected to develop long-distance transmission lines as

a new national priority.

* Broad cost sharing to ensure that the expense of new grid investments is shared by all
ratepayers, driving down costs and guaranteeing that no single state or region of the
country shoulders the burden when everyone gains from the environmental, security,

and reliability improvements delivered by a new national clean-energy smart grid.

+ Enhanced federal financial support for smart-grid technologies that will improve the
capability of utilities to monitor and control this new national grid and give individual
consumers the capability to better manage their own energy use. This federal financial

support should include expanded incentives for deploying smart-grid technology across
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the existing grid, financial and technical assistance for state utility regulators and others
overseeing this work, and federal grants to speed regional smart-grid pilot projects that
demonstrate the further promise of these tools and expand their capabilities.

+ Connecting all of these clean-energy infrastructure investments to standards for job
quality, increased training and workforce development, promotion of domestic manu-
facturing, and other public investments in smart long-term economic development,

community reinvestment, and a strong American middle class.

In this paper we present a framework for federal electricity policy reform that will help
to drive investment into building a truly national 21%-century electricity delivery infra-
structure. This includes both the transmission and distribution of clean energy, as well as
installing smart metering and related communications, and new controls throughout the
electricity network to empower energy consumers and grid managers at every level with
better tools and information. These grid policies will also speed a clean-energy future by
allowing more cost-effective implementation of climate and renewable energy policies at
the state and federal level.

Sensible design of smart-grid policy will have tremendous benefits in averting global
warming, but it need not wait for the details of global-warming legislation to be worked
out. The tools that will drive the construction of a national clean-energy smart grid are not
dependent on the details of any future policy for climate change or renewable energy, and
they can be implemented today without delay.

The policy questions we take on here are complex and have been contentious. In matters
involving large construction projects such as the building of power plants or transmission
lines, there is often controversy. It might involve fundamental questions

about the need for a project, or concerns about siting new power lines,
Power lines where renewable energy isn’t or the effect of the new lines on wildlife, the surrounding scenery, or

Today’s high voltage transmission lines do not connect property values.
to the regions where wind power, solar power, and
geothermal power are most abundant.

Or the controversy might instead involve the allocation of costs for

4 such an effort, or perceived infringement on the rights of a property
e K owner, or the prerogatives of a local decision-maker, regulator, or
L N> elected official. Questions enough will arise out of these controver-

sies. Why build? Why build this project? Why build this project here?
And why should I pay for it? These all have been key questions in past
f debates over electricity infrastructure.

— High voltage What’s more, the history of litigation on these electricity-grid deci-

transmission lines* sions is long. That’s why the objective of this report—along with the

« Depicted lnes are 500 K/-599 & and DC. dozens of writings and conversations that informed this paper and are

Source: Platts POWERmap, www.maps.platts.com.
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reflected in its appendices—is to find a path forward to change the traditional course

of this debate by proposing a broader framework for thinking about the choices before
us, and to resolve the trade-ofts in new ways that meet the key concerns of many parties.
Such a constructive approach is needed to ensure not only that the coordinated national
infrastructure our nation needs is built rapidly and effectively, but that it is built with

keen sensitivity to the ancillary consequences of the construction.

Central to this effort to broaden the debate is a keen understanding of the clean-elec-
tricity “pipeline” of products and services that a new national clean-energy smart grid
will enable—new clean-energy vehicles and smart appliances and exceedingly energy-
efficient buildings and energy-generating buildings—which in turn will help slow and
then reverse global warming. So before presenting our analysis of the problems plaguing
our currently fragmented and out-of-date electricity grid, and then our solutions, we
must first present a snapshot of what this new clean-electricity pipeline will look like,

from source to use.

Building an integrated clean-electricity “pipeline” from source to use

Solving global warming requires major investments in clean energy. A necessarily dra-
matic reduction in carbon emissions means the United States must deploy clean renew-
able energy and radically improve energy efliciency at scale across the entire economy.
This will require local investments in “smart” digitally enabled electricity distribution
systems to integrate new energy resources such as solar panels, energy storage, smart
appliances, or plug-in hybrid vehicles. It also will require a robust electricity grid, over-
coming the fragmentation and bottlenecks that define the current network and provide
inadequate linkages between the tremendous wind potential of the nation’s interior, the
solar resources of the Southwest, the geothermal potential of our mountain regions, and

the population centers on the coasts and the industrial heartland.

Put simply, a low-carbon economy will rest on the foundation of energy-efficient green
buildings powered by wind farms and solar and geothermal power stations, but today we
lack the wires to connect these renewable resources with consumers. Exciting technologi-
cal breakthroughs in clean energy from utility-scale solar, wind, and geothermal energy
and the smarter management of traditional energy sources are currently held back by the
lack of a supporting infrastructure—and no single business, investor, or community acting

alone can make up for this deficit of public policy, planning, and investment.

Interest in bringing new clean technology to market grows apace, yet efforts to upgrade
our electrical grid to support these changes are complicated by difficult issues of land use,
regulatory authority, and cost recovery. As a result, progress on clean energy lags behind

growing public demand for action to build a real and lasting alternative energy solution.
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The upshot: We need to modernize our entire energy infrastructure—from the point of
generation to the electrical outlets in our homes—with a truly national information-age
electrical grid that enables new markets for clean technology. Based on an understanding
of the hard choices that have held up development of the electrical grid in the past, we
attempt here to outline a way forward that advances the national purpose of building a
well-planned clean-energy infrastructure while valuing the important role that local com-

munities will play in guiding that planning and implementation.

A truly national clean-energy smart grid must consist of two distinct components: an
interstate transmission “sustainable transmission grid” that will transport clean utility-
scale renewable energy long distances to market, and a digital “smart distribution grid” to
deliver this electricity efficiently to local consumers. The absence of a national grid that
seamlessly integrates these two components is one of the biggest impediments to large-

scale deployment of low-carbon electricity.

When the complex issues of transmission and distribution are situated within a larger
context, and understood as a key connection in a larger clean-electricity “pipeline,” the
public interest in building a robust national electrical grid is clear. Today the grid is a
bottleneck in realizing a future where we can move electricity efficiently, reliably, and
securely from the source to end user, from a wind farm or solar array to the motor of an
efficient “Energy Star” home appliance or the engine of a new electric car. The clean-

electricity “pipeline” that will power our low-carbon economy involves a number of

The clean energy pipeline will: distinct parts. These are:

* Produce nationwide renewable
electricity ¢ Producing renewable electricity at a utility scale to rival large conventional power

- Deliver this power on high plants so renewable energy can finally become a major portion of total U.S. energy use,
capacity grids including harnessing the vast wind resources of the Great Plains and coastal regions,

- Manage this power with new the wealth of solar power in the Southwest, and the barely tapped geothermal energy
information technology beneath the earth’s surface

* Allow consumers to contribute
energy to the grid + Constructing an integrated long-distance and high-voltage sustainable transmission grid

- Produce new green energy jobs network designed specifically to serve these new renewable resources to deliver this

energy reliably and efficiently to all parts of the country, and especially to population
and industrial centers where demand is greatest

¢ Developing regional smart grids for high-performance electricity distribution and
customer interaction, to upgrade energy infrastructure with information technology that
enables management of energy demand, improved conservation, and integration of distrib-

uted power generation in our homes, helping use existing power plants more efficiently

* Transforming consumer energy consumption at the point of use by increasing resi-
dential, commercial, and industrial efficiency; by enabling customers to manage their

electricity demand more efficiently; and by integrating renewable energy such as solar
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panels into their residences, or connecting plug-in electric cars in their homes to store

clean energy and reduce dependence on oil

+ Connecting clean-energy infrastructure investments to standards for job quality,
increased training and workforce development, the promotion of domestic manufactur-
ing, and other public investments in smart long-term economic development, commu-

nity reinvestment, and a strong American middle class.

When it is fully implemented, this clean-energy pipeline will transform our entire economy.
Our new energy mix will include large-scale new renewable power plants, building retrofits,
distributed solar power on rooftops, small-scale wind and geothermal power generation,
advanced energy storage, sophisticated IT management of energy use, and the electrifica-
tion of transportation through plug-in hybrid cars that connect, communicate, and support Consumers wi I
the grid. Consumers will see fewer price spikes due to more diverse sources of energy,
which over time will combine with more efficient energy use to drive down family energy see fe wer p rice
bills. Utilities will have greater reliability and a more robust network, and the improved
technology will mean that we can build fewer power plants and release less pollution. But SP | ke sdu e 10 more
the larger plan is dependent on the existence of a new clean-energy smart grid.
diverse sources of

Each element in this larger clean-energy pipeline, however, must be guided by a set

of policies, regulations, and funding choices that direct planning and development of energy, w hich over
our electricity infrastructure toward low-carbon sources of energy, and that help build ' ) '
markets for private-sector innovation to drive down costs and accelerate deployment. time will combine

For instance, policies to lower greenhouse gas emissions and encourage the use of renew-
able energy will be the engines for transforming the electricity generation sector, while V\/|th maore e]cﬁ clent
energy-efficiency requirements and new incentives for consumers will drive changes in

buildings, cars, and the efficiency of our energy use. energy use to

The proposals discussed in this paper focus on making critical changes to the policy d rive d own fa mi |y
framework for our electricity transmission and distribution system. These areas have )

received relatively little attention from policymakers, yet they are essential for enablingthe ~ €NEIJY bills.

types of dramatic transformations envisioned for the electricity generation and consumer

use. Thus far, transmission and smart-grid infrastructure have not excited policymakers or

the public nearly as much as the generation of alternative energy at one end of the energy

pipeline and consumers’ use of energy-saving appliances and home retrofits at the other.

What’s more, the construction of new transmission lines can be a politically contentious
issue involving complex regulatory policies and pricing concerns, questions of eminent
domain, vexing matters of state vs. federal regulatory authority, financing, rate recovery,
and many other potentially intractable policy debates. Similarly, upgrading the electric
grid to support digital, smart-grid technologies requires a large up-front investment that is
difficult to simply fold into the local rate structure—despite the substantial public benefits
that accrue nationally from enabling increased grid reliability, advanced efficiency mea-
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sures, peak-load management, and vehicle fleet electrification. As a result, while demand

for clean-energy services mounts, real progress on the ground is slowed by this bottleneck

in both policy change and infrastructure investment.

The policy calculus to implement a national clean-energy smart grid changes, however,

when the frame of discussion is expanded to incorporate all of these steps in the pipeline.

Building support for this larger national purpose is a political project that can overcome

old stalemates, identify creative solutions, and enable new configurations capable of

getting the job done. This broader road map for change will allow electricity utilities and

consumer advocates, wind companies and union workers, environmentalists and ranch-

Defining our terms
What is the national clean-energy smart grid?

Constructing a national clean-energy smart grid will advance key priorities
for our country, including expansion of renewable electricity, enhanced
energy efficiency, increased security and reliability for the electricity sys-
tem, economic benefits and cost savings for ratepayers, and job creation
for American workers and businesses. The national clean-energy smart
grid consists of an expanded and upgraded interstate transmission grid
connected to a modernized utility distribution system that delivers energy
and detailed information about the use of that energy to consumers.

Interstate transmission

As a necessary enabler for attaining these key national policy goals, the
United States needs to establish a sustainable transmission grid consist-
ing of a well-planned network of long-distance, extra-high-voltage
transmission lines to move remote clean-energy resources to power load
centers. This transmission network needs to connect renewable energy
resources into this extra-high-voltage grid.

Such a grid would enhance reliability, lower power-line losses, and incorpo-
rate advanced digital controls and other smart transmission grid tech-
nologies, and would be planned specifically to reach from areas with the
highest potential for new renewable electricity generation to areas where
that energy is most needed. The maps on pages 29 shows where this new
extra-high-voltage grid would spread across the United States from regions
of our country with the most renewable wind and solar power potential.

12 Center for American Progress |

Smart-grid electric distribution and the customer interface

The deployment of smart distribution grids will involve integrating new
technology into local electricity distribution networks, such as smart
time-of-use meters at individual homes and businesses, load controls to
help manage the demand that appliances and other end-use equipment
place on the grid at key times of day, grid monitoring and control devices
to improve the efficiency of electricity distribution within local networks by
utility companies, and better tools for information sharing with the end-use
consumers of electricity in homes, businesses, and public institutions.

These technologies will advance end-use efficiency and demand re-
sponse, allowing utility companies to meet spikes in consumer demand
by deploying energy efficiency and better management instead of
turning on more power plants. They also will enhance customer choice by
offering new ways to generate and use energy more efficiently, cutting
bills, and better managing resource use. A smart grid also will provide the
pricing and control system to flexibly integrate new so-called distributed
energy resources close to the point of demand. These distributed energy
sources include solar panels, energy storage devices, and increasingly
electric vehicles as the batteries in our cars become a repository for clean
electricity when we charge them up at night and then feed that power
back into the grid when our cars are parked at work or at home during
the day, cutting our nation’s reliance on oil during daily commutes.



ers, federal and state policymakers to all find common cause. By offering a path to the broad
transformation of our entire electrical infrastructure on the foundation of radical gains in
efficiency and deployment of non-polluting renewable energy, the outlines of an exciting

coalition, and a more effective policy plan, begin to emerge.

Policies to support all the components of the clean-electricity pipeline also must include

an emphasis on quality job creation and building a skilled and ready workforce. By focusing
smart policy on the transformation of our electricity grid, the nation can ensure that green
economic growth is a tide that lifts all boats, offering pathways into the middle class through
skills training, better career ladders, and family-supporting wages in the construction trades
and in manufacturing within the industries of the future. The clean-energy transformation

of the United States is a strategy for broad-based economic re-development in many sectors
of the economy and many regions of the country, and it must be crafted as a smart jobs and
economic development plan, as well as an urgently needed policy response to global warming
and our growing energy insecurity.

While all the components of this pipeline are vital and closely interrelated, in this report

we focus specifically on building a national clean-energy smart grid—both transmission infra-
structure for renewable energy and improved system reliability, and nationwide deployment
of smart-grid distribution technologies—because this is a key barrier to this larger energy
system transformation. Likewise, breaking through the logjam and modernizing our electrical
transmission system will be a critical accelerant to deploying clean energy at scale, and real-
izing the creation of new green jobs and economic benefits.

This paper presents a set of policy options and offers a political road map to overcome the
historic obstacles that have prevented progress on building a national, information-enabled,
and tightly integrated clean-electricity grid. We attempt to outline here the choices that
will be faced by policymakers, and highlight a potential policy compromise we think can
satisfy the various concerns of a wide group of stakeholders, while producing progressive
outcomes that maximize the net social benefit of building a national clean-energy smart
grid. This policy proposal must principally be driven by new federal legislation, but it also
can be enhanced and supported through executive action, rule making, state and local poli-

cies, and smart public investments.

The details of how we reach the political compromises necessary to build a national clean-
energy smart grid are as important as the recommendations we make. In the pages that follow,
we will first sketch out the challenges to building this new smart grid, then discuss some
policy options for overcoming these challenges, and then make our own sets of recommen-
dations about how best to proceed. Our policy suggestions are not exclusive, however, but
rather should be viewed as the beginning of a detailed policy discussion that must happen
quickly, intelligently, and with purpose in the coming months.
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Building a clean energy pipeline

Bringing wind, solar and geothermal resources on line on a
Why it's ) large scale creates significant new sources of clean, renew-
) able domestic energy, reducing global warming and making
it cheaper and easier to manage greenhouse gas emissions
across our entire energy system.

Smart

How to implement

* Extend incentives for production and investment in renewable
energy plants to make it easier to finance new projects.

+ Set standards for renewable electricity production to provide
certainty to the market for clean energy.

* Invest in renewable energy manufacturing and construction
work to create new, good paying jobs.

A smart nationwide transmission system will overcome barri-
Why it's ) ers in the current system and include new renewable energy
Smart feeder lines to link up distant resources to
a high-voltage “backbone” grid.

How to implement

* Plan our grid development to existing resources and create new
systems to get many states and entire regions working together
to implement a single national electricity system.

* Coordinate multi-state planning backed by stronger federal
authority to build the system that states design together quickly,
efficiently and transparently.

* Share the cost of these investments broadly among ratepayers
and taxpayers nationwide.

* Provide certainty of cost recovery to bring new private invest-
ment into the building of these lines.
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A smart grid connects digital IT to the management of the

Why it's ) electricity grid, creating new opportunities for innovation, busi-
) nesses, and the smart use of resources. Smart meters on homes
Smart create incentives for conservation and allow for real-time pric-

ing that rewards moving demand away from peak hours.

How to implement

* Public investment to ensure ratepayers in a single region do not
carry the full cost of building out the smart grid will help states
and regions to get projects off the ground.

* Set standards for building the backbone of infrastructure but
leave flexibility for innovation and experimentation by a host of
businesses and new technologies.

* Encourage innovation through existing pilot projects, expand the

work of regional demonstration projects, collect and share infor-
mation openly, and then stitch these efforts into a national system.

Each building can generate its own energy, manage its elec-
tricity demand more efficiently, and empower consumers and
businesses to contribute to our national clean energy supply.

Why it's -\
Smart

How to implement

* Set standards for stronger home energy efficiency, efficient ap-
pliances and power demand management.

* Implement state and federal policies for net metering, real-time
pricing, and energy building codes, delinking energy production
from the profits that utilities make and protecting consumers.

+ Offer new financing tools to support weatherization and energy
efficiency retrofits.

* Invest in workforce training programs to meet the growing
demand for energy services.
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Challenges to building a
sustainable transmission grid

In order to craft sensible policy for transformation of the electricity grid, it is important to
start with a review of the challenges we currently face. The United States needs a robust,
integrated national electricity transmission grid in order to serve the broad public interest in
minimizing consumer electricity costs, maximizing power reliability, enhancing grid security,
and enabling transformative investments in renewable energy that will be necessary to tackle

the challenge of global warming and reduce our dependence on imported energy.

Today’s need for a bold national commitment to upgrading and expanding the transmis-
sion grid is no less compelling than the national security interests that drove the national
commitment to develop the interstate highway system in the middle of the last century.
Without new investments in the electrical grid of the same magnitude as that earlier
investment in our transportation infrastructure, the U.S. transmission and distribution
network will prove inadequate to support our nation’s economic, energy security, reliabil-

ity, and environmental goals.”

There is broad recognition, however, that the existing framework for planning and
developing electricity transmission infrastructure in the United States is too balkan-
ized to support the development of a robust, integrated national transmission grid. Just
as building a truly integrated national interstate transportation system 60 years ago
required the overlay of an interstate highway network while preserving the existing
pattern of local streets, county roads, state highways, and turnpikes, today a truly coor-
dinated national clean-energy transmission infrastructure will require building up key

missing linkages and new long-distance power transmission corridors.

There are six key questions to be asked that can help frame the obstacles facing the con-

struction of a truly national 21%-century clean-energy transmission grid:

* How to improve grid planning?

» How to get new power transmission lines certified and sited?
» Who will build these new lines?

* Who will pay for the new national clean-energy smart grid?
* Who will use this new 21*-century power grid?

* How to ensure the security and reliability of this new grid?
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In this section we will consider each of these questions in turn, detailing the problems
posed by the question and then offering several different programmatic solutions. In this
way we believe we can find common ground with the various stakeholders in the existing
grid system and the policymakers and advocacy groups who are looking to build this new

national clean-energy smart grid.

How to improve grid planning? The answer: A new nationwide grid
that anticipates future needs.

Current electricity grid-planning processes are too fragmented and decentralized

to enable the sort of coordinated and large-scale transmission investments that will

be required if America is to promote high levels of renewable energy delivery to the

national grid. The policy direction and institutional mechanisms for upgrading technol-

ogy and dramatically improving reliability, security, and efficiency do not now exist.

New and more effective planning for the development of a national clean-energy smart

grid should have several key features.

Much larger geographic scope

Ideally, new plans for power transmission that increases clean-energy delivery to consum-
ers will be developed at the scale of the entire interconnection, or the largest area for
managing our grid. The nation is currently divided into three interconnections, one east of
the Rocky Mountains, one west of the Rockies, and one that covers only the state of Texas.
System-wide planning will help to maximize use of available renewable resources and will
help ensure integrated planning to improve the efficiency, reliability, and environmental

performance of the entire grid system. (See map on page 6.)

Current planning efforts undertaken by utilities, states, Independent System Operators
and Regional Transmission Organizations, or ISOs and RTOs, do not have the geographic
scope or broad public interest mandate to design the best system to serve our emerging
larger national interest in reliable access to clean energy. Decision making at the largest
scale possible in planning, if undertaken in a truly transparent and participatory manner,

will best enable clean-energy development, increase system benefits, and reduce costs.

Planning to anticipate future needs

The current system for power transmission planning is designed to manage the existing
mix of power generation, built around existing central station power plants, and reflecting
a patchwork history of how electricity markets and regulation have developed. To antici-
pate where we need to go, however, and to achieve the Department of Energy’s vision of

producing 20 percent of electricity from wind resources by 2030,® or President Obama’s
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target of 25 percent of energy from renewable resources, the nation will require new trans-
mission service linkages to wind-rich and sunny regions where such transmission service
is not currently available. This will mean planning and constructing new long-distance
extra-high-voltage transmission capacity where existing capacity between renewable
energy regions and load centers is inadequate. This also will have the benefit of improving
the ability of utilities to manage the grid over larger areas and better balance new intermit-
tent renewable energy resources, which can literally change with the wind.

Programmatic solutions

To effectively tackle this problem, it will be helpful to establish a new multi-state, intercon-
nection-wide planning authority charged with creating plans for generating extra-high-
voltage power transmission with the express purpose of enabling large-scale development of
renewable energy generation and enhancing the efficiency of the transmission system while
better managing for system reliability. This will involve planning new transmission around
still-to-be-developed renewable energy resources and identifying needed enhancements to
the existing grid to accommodate this new flow of clean energy. The object of this planning
process would not be to supplant the existing utility planning processes for meeting current
utility needs, but rather to identify those specific national purpose transmission lines and the

smaller connecting lines needed to optimize the functioning of the entire interconnection.

In addition, it will be critical to ensure that a coordinated, forward-looking plan for a
national system is developed with broad public input and sound analytical basis. The details
of the transmission planning process are important, both for public confidence in the out-
come and to ensure that the resulting plan builds on existing efforts and addresses the con-
cerns of all stakeholders. For instance, any planning process should be open and transparent.
The planning should take into consideration the output of other planning and corridor
identification efforts within the power transmission interconnection area. The planning

body should have ample funding to support the robust analysis that will be needed.

Planning also should include assessment of the impact that demand management and
distributed generation may have on future load growth and system design, along with new
utility scale generation. And the planning should result in timely decisions with clearly
stated objectives, along with a process for resolving disputes and concerns without the

need to resort to expensive and drawn-out adversarial proceedings.

How to get new lines certified and sited?

The answer: New nationwide regula-

tory structure. Like current planning practices, project certification and siting authorities are also cur-
rently fractured and not well-organized for the task of coordinating the development of
the large-scale transmission projects needed to facilitate dramatic expansions of renewable

energy generation. To build a single transmission line can involve separate proceedings in
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multiple jurisdictions, with the lack of coherent planning potentially
adding years of delay to the process while providing little added benefit.

To ensure the United States rapidly builds out a coherent national grid
network—designed to maximize efficiency and clean energy—any
improved planning processes must be backed by authority to ensure
that planned transmission lines are able to obtain the necessary autho-

rizations and certifications to actually be built.

Regulatory authorization to construct new long-distance
transmission lines

Regulatory authorization to construct new transmission lines under
current practice requires numerous state and local approvals that are
not coordinated and do not fully recognize larger system-wide state
and even national benefits in weighing decisions. Existing practices
rely on state authorities and require multiple state actions to build

a single multi-state transmission line. Conflicts in a single state, or
even with one opponent in a single state, can create a roadblock for
an entire multi-state project. Moreover, state certification proceed-
ings may require a public interest determination that is focused solely
on the best interests of the particular state—with no provisions for
weighing local concerns in the context of broader national public

interests that may be very substantial.

A more effective strategy for building a national clean-energy smart
grid would respect state and local interests in ensuring appropriate
local-scale implementation while also including specific examination
about how to ensure that national purposes are also met to ensure the
development of a well-functioning clean-energy grid. Providing a more
centralized decision-making process with more closely coordinated
exercise of regulatory authority and a mechanism for the consideration
of broader public interests will be important to ensure that thoughtful

plans are implemented.

This stronger siting authority should be exercised only in those projects
that are central to advancing the national public interest in clean-energy
deployment and broader power grid system reliability, and thus would
be linked only to projects outlined in the planning process described
above. Further, such a centralized decision-making process will pro-
duce good results only if the participation of state and local stakehold-
ers is serious and robust, allowing an authentic voice in shaping the

plan and its implementation.

The potential of renewable wind power

Linking our national electricity grid to the best sources of
renewable wind power could result in 20 percent of our
domestic energy coming from wind farms
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— New wind transmission lines

The potential of renewable solar power

Linking our national electricity grid to the best sources
of renewable solar power could contribute even more
domestic renewable energy to our national grid
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Solar transmission proposal
for the western U.S.

Source: Wind map-National Renewable Energy Laboratory, POWERmap, powermap.
platts.com; DOE, 20% Wind Energy by 2030: Increasing Wind Energy’s Contribution to U.S.
Electricity Supply, page 160.

Solar map- http://globalwarming.house.gov/tools/2g08materials/files/0157.gif;
WRA Smart Lines Report, 2008, page 2.
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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 ) ) ) )
g ) 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

Challenges to building a sustainable transmission grid | www.americanprogress.org 25



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—Ieading 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-efliciency 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 Iong-terrn ]ob creation

+ Joint labor-management partnerships

Joint labor-management partnerships to develop workers’ skills

) Emp(ljoyer-basec(ijttl;alnlr;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 efhi-

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 better
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- O]C 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 Improveme NtsS

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 P | Yy beca use O]C

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 0g |€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 peri ods ,  renewable energy resources are intermittent. Demand response technologies are specifically
designed to manage and reduce demand during peak periods, including via dynamic energy
Iple | u d in gv Ia 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 g€ 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 €xXCesSS  was not available and demand response was dispatched to prevent a large-scale blackout.

renewable EleCtriCity .
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 fO ruse 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
a | ater tIMe.  dean renewable energy into the system, so must the overall electricity system be optimized
for deploying advanced information technology to improve efficiency, 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
¢ An investment 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.

Conclusion | www.americanprogress.org 49



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: ISOs 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 ISOs and
four RTOs 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
Electricity 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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