We ARRA Gittin’ the Smart Grid Here Soon, Y’all: The Stimulus Act and Duke Energy’s
Smart Grid Development in North Carolina
By Jack Lyman
Introduction
There has been a lot of buzz in recent years concerning the need for and preliminary
development of a national “smart grid.” Congress addressed the issue in the Energy
Independence and Security Act of 2007 (EISA).1 The EISA states, “It is the policy of the United
States to support the modernization of the Nation’s electricity transmission and distribution
system to maintain a reliable and secure electricity infrastructure that can meet future demand
growth and to achieve each of the following, which together characterize a Smart Grid.”2
President Obama is also a proponent of modernizing the electric grid, stating his goal to “build a
new electricity grid that [lays] down more than 3,000 miles of transmission lines to convey
[renewable] energy from coast to coast.”3 North Carolina lawmakers and businesses generally
have been slow to react, however, and grid upgrade opportunities abound in the state. By one
measure of smart grid implementation, the estimated penetration of advanced metering, North
Carolina is behind South Carolina, Georgia, and Tennessee.4 As of yet, the General Assembly
has not addressed the issue directly, though two relevant bills have stalled in committee as the
2011 Session comes to an end.5 Regulation will need to catch up, however, as some utilities,
Duke Energy (Duke) in particular, are finally moving forward with smart grid development in
North Carolina.
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The American Recovery and Reinvestment Act of 2009
On February 17, 2009, President Obama signed into law The American Recovery and
Reinvestment Act of 2009 (ARRA).6 Among other things, the Act set aside federal money for
businesses, including Duke Energy, to use to keep and create jobs. With these funds, Duke is
investing in the creation of a “smart grid” in North Carolina, which will modernize the state’s
transmission and distribution system and help ease its transition into the 21st century of energy.7
This paper will update the reader on Duke’s efforts to bring the smart grid to North Carolina
using the federal stimulus money, amidst an uncertain regulatory climate. When such legislation
concerning the smart grid does come into effect, environmental and energy lawyers practicing in
North Carolina will need to take notice.
Congress passed the ARRA in response to the most significant recession in United States
history since the Great Depression.8 In order to create and retain jobs, Congress expanded
spending in certain sectors, including energy, particularly “green” energy.9 Of the $840 billion
allocated under the Act, $39.7 billion was set aside for energy-related spending, not including
research.10 Within that allotment, the Office of Electricity Delivery and Energy Reliability,
which is the branch of the Department of Energy that oversees our electrical grids, received $4.5
billion to modernize the grid.11 More specifically, the ARRA led to the creation of the Smart
Grid Investment Grant Program and the Smart Grid Demonstration Program, which have the
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purpose of initiating smart grid development and demonstration on a national scale.12 This
modernization of our electricity transmission and distribution systems signifies the transition to
the smart grid.
The Smart Grid
The term “smart grid” is a catchall phrase with no universal or technical definition. It is
simply a metaphor for an electricity distribution infrastructure that makes use of computer-age
technology. Congress formally proposed the goal of modernizing our aging grid in the EISA.
Title XIII of the Act loosely defines the smart grid as “the modernization of the Nation’s
electricity transmission and distribution system to maintain a reliable and secure electricity
infrastructure that can meet future demand growth.”13 While the Act lists many qualities of the
smart grid, two of the more salient characteristics include “development and incorporation of
demand response,14 demand-side resources, and energy-efficiency resources” and deployment of
“smart” technologies, characterized by real-time, automated, and interactive feedback
mechanisms.15 Additionally, the EISA promotes development of peak-shaving16 and advanced
electricity storage technologies.17 In short, the smart grid refers to a set of technological advances
that scientists and engineers are using to modernize utility electricity delivery systems.18
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This smart grid would replace the existing outdated and ad hoc electricity delivery
infrastructure in this country. Generally speaking, an “aging power delivery infrastructure” may
be defined as “any area of the utility system with an average service age greater than the design
lifetime of the equipment from which it is built.”19 Much of this aging equipment was developed
or last updated before the 1970s. The infrastructure is plagued by higher failure rates, and can’t
respond readily to emergencies.20 The smart grid will correct many of these problems through
digitization and active monitoring of transmission and delivery systems. Through increased
efficiencies, it can supplement renewable energy utilization to wean our country off of fossil
fuels, for the benefits of energy security and the environment.
Regulatory Concerns in North Carolina
Given its intimate tie to America’s critical energy delivery infrastructure, the smart grid
will inevitably face significant regulation; though the form that regulation will take in North
Carolina and elsewhere is yet to be determined. Local, state, and even federal jurisdictions will
probably require approval from various utility commissions for smart grid developments. In
addition, the technologies must comply with existing regulations, which can vary from
jurisdiction to jurisdiction.21 The federal government’s first legislation concerning smart grid
development was the aforementioned Energy Independence Act of 2007. Two years later, the
House of Representatives approved the American Clean Energy and Security Act of 2009 (also
known as the Waxman-Markey Bill), though the bill died in the Senate. The energy bill included
six sections on the smart grid.22
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Three bills have also recently been introduced in the North Carolina General Assembly.
Senate Bill 671, and its counterpart House Bill 872, entitled “Smart Grid Job Creation and
Retention Act,” was introduced in April 2011. Its purpose is “to provide a tax credit for research
regarding technologies for the modern electric grid.”23 There is also Senate Bill 1440, introduced
in May 2010, with the short title “Create Broadband-Smart Grid Task Force.” This bill proposes
the creation of a task force, made of members from each house as well as various members with
knowledge and experience on the issues, which will essentially investigate the implementation of
a smart grid in North Carolina.24 All three bills are currently stalled in committee, though they
may see activity when the General Assembly reconvenes in 2012. Any version of a smart grid
that North Carolina develops in the coming years will be subject to federal and state regulations
such as these, and the uncertainties hinder the process.
There is also disagreement between the body that would implement and enforce these
regulations, the North Carolina Utilities Commission (Utilities Commission), and the state’s
major utilities, including Duke Energy. Specifically, the two sides disagree on proposals of smart
grid disclosure. Presumably to protect trade secrets, Duke and Dominion propose only
retrospective impact reports of smart grid development during the planning process, whereas the
Utilities Commission proposes submission of plans by each utility, and that the plans should be
kept up-to-date.25 This debate has legal implications that will also impact the manner in which
the General Assembly and Utilities Commission will regulate the smart grid in North Carolina.
Duke Energy and the Smart Grid in Ohio
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Duke Energy began a Smart Grid Investment Grant Program (Grant Program) with the
federal funding it received as part of the ARRA.26 The Grant Program is a “comprehensive grid
modernization undertaking” that will bring transformative changes to its customers across five
states, including North Carolina. The planned “modernization” includes installation of “open,
interoperable two-way communications networks, . . . communications infrastructure for
metering, . . . [and] advanced distribution automation applications” as well as development of
“dynamic pricing programs” and introduction of “home area networking and plug-in electric
vehicle support.”27
As part of this program, and having received tacit regulatory approval by the state of
Ohio, Duke began implementing smart grid technologies in the greater Cincinnati area in 2010.28
The utility installed “smarter” digital meters29 in addition to automated electric distribution
infrastructure and a more advanced communications network with associated computer
systems.30 The utility plans to finish this implementation in Ohio by 2015, by which point it will
have installed more than 700,000 electric meters, 450,000 gas meters, and 130,000
communication nodes31.32 As of August 2011, Duke has actually installed about 230,000 electric
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meters, 165,000 gas meters, and 44,000 communication nodes.33 Of the roughly $200 million
Duke received in grants from the Department of Energy, the utility has spent $72 million as of
June 30, 2011.34 Clearly, Duke is moving ahead with its smart grid plans, despite the absence of
a regulatory framework.
In addition to infrastructure improvements, Duke received grant money for employee
training as it pertains to grid revitalization, which the company has also implemented in Ohio.35
The Smart Grid Workforce Training Project will create training manuals for both electrical
operations and field safety for Duke employees and other contracted workers.36 Furthermore, the
utility will make informational packages available for local and state emergency response crews
who help restore power after major storms in Duke’s customer area.37 The training modules will
focus primarily on installing and operating the new automated meters and the related
communication systems.38 Once these preliminary implementation and training phases are
complete in Ohio, Duke plans to continue smart grid development elsewhere, including North
Carolina. It is unclear how Duke’s implementation in North Carolina will compare to its efforts
in Ohio. While the Public Utilities Commission of Ohio seems to quietly encourage utilities such
as Duke taking the initiative with the smart grid, 39 the North Carolina Utilities Commission
currently appears to be more passive and has no mention of any “smart” technology in its rules,
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which may slow development.40 However, it is possible that Duke will use its experience in
southwest Ohio to expedite and improve the process in North Carolina.
Duke Energy and the Smart Grid in North Carolina
Duke has made a small amount of progress with the smart grid in North Carolina,
particularly through a small pilot program in south Charlotte.41 About 100 homes served by the
McAlpine Creek substation are being tested for two smart grid energy-management systems.42
Despite a few initial technical difficulties, the technology seems to be working; customers are
reported as saving an average of 8% on their monthly electric bills through lower consumption.43
Summer tests involved customers manipulating their thermostats during particularly hot days,
cutting demand during peak hours by up to 52%.44
Looking to the near future, Duke Energy Carolinas, Duke’s subsidiary serving the
Carolinas, received $3.9 million and spent nearly one-third of that for a “comprehensive
communications modernization undertaking” which will implement special measurement devices
in various transmission substations.45 The award will also go towards upgrading the present
network to current, internet-based standards.46 Duke Energy Carolinas was also awarded an
additional $7.9 million, and has spent $3.9 million, to install forty-five phasor measurement
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units47 in substations throughout the state and upgrade communications software and
infrastructure at the corporate control center.48
It is clear that North Carolina will see the development of a smart grid in the very near
future. Duke Energy has already begun the process with pilot programs in Charlotte, building
from experience in the Cincinnati area.49 However, the regulatory climate remains unclear, and
until the General Assembly and Utilities Commission pass and implement legislation and
regulation, smart grid technology and businesses (and the resulting jobs), will be slow to arrive.
When a regulatory framework does emerge, however, attorneys doing any energy-related work
in the state will need to be prepared.
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