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The Edison Electric Institute ("EEI"), on behalf of its member companies, hereby submits
the following comments in response to the request by the Department of Energy ("DOE" or
"Department™) for information on awide range of issues dealing with Smart Grid technology,
applications, consumer interaction, policy initiatives and economic impacts, including the
definition of Smart Grid; interactions with and implications for residential, commercia and

industrial customers; Smart Grid costs and benefits; collaboration between utilities, device



manufacturers and energy management firms; long-term Smart Grid issues; reliability and cyber

security; and managing transitions to the Smart Grid.

EEI is an association of the United States investor-owned electric utilities and industry
associates worldwide. Its U.S. members serve almost 95 percent of all customers served by the
shareholder-owned segment of the U.S. industry, about 70 percent of all electricity customers,
and generate about 70 percent of the electricity delivered in the U.S. EEI frequently represents
its U.S. members before federal agencies, courts, and Congress in matters of common concern.
EEI hasfiled comments before the DOE in various proceedings affecting interests of its

members, including prior DOE Requests for Information involving Smart Grid-related issues.

EEIl's members are evaluating, planning, investing in, and deploying various Smart Grid
technologies across the United States to improve service to their customers, and may be directly
and indirectly affected by the instant proceeding. The primary interest of EEI's membersin this
proceeding is the advancement of policies that promote Smart Grid use and development while

also ensuring that el ectric customers continue to receive safe, reliable and cost-effective service.
EXECUTIVE SUMMARY

EEI agrees with the Department of Energy that the Smart Grid has the potential to
improve service by reducing cost and increasing reliability while making greater use of avariety
of new renewable energy sources. Consequently EEI supports the efforts of the Department and
the Smart Grid Subcommittee of the National Science and Technology Council's Committee on
Technology to identify the policy and logistical challenges that confront Smart Grid

implementation and to obtain an up-to-date understanding of the context in which Smart Grid

! See Smart Grid RFI: Addressing Policy and Logistical Challenges to Smart Grid Implementation, 75 Fed. Reg,
57,006, Sept. 17, 2010 ("Notice").



technologies, business models and policies operate. It iscritical that the United States remain a
global leader not only in the development of Smart Grid technologies, but also in the
implementation and utilization of Smart Grid technologies and applications. Hence, the electric
industry agrees that it isimportant for stakeholdersto continue to research, develop, and deploy
Smart Grid systemsin a collaborative manner. It isonly in thisway that we can all work
together to "assure [S]mart [G]rid deployments benefit consumers, the economy and the

environment."?

To assist the Administration on how to best overcome policy and logistical challenges
that confront Smart Grid research, development, and implementation, the Department
appropriately initiates its inquiry by seeking input on the best way to define the term " Smart
Grid."® While the broad definition of Smart Grid pursuant to the Energy Independence and
Security Act of 2007 (“EISA™) is useful and appropriate given that Smart Grid development isin
its nascent stages, thereis great confusion surrounding thisissue. For example, it is misleading
to speak of developing a"Smart Grid" asif it isasingle system or independent of existing
infrastructure. Instead, EEI suggests for policy purposes, “ Smart Grid” should be understood to
be an ongoing approach to achieving a"smarter grid" in response to the public interest in
maintaining reliability, cyber security, and achieving environmental goals at alower cost than
the traditional grid. More specifically, EEI thinks of the Smart Grid as an approach to
customized upgrades to the power delivery system with enhanced communications, information
and control technologies that both improve the reliability and efficient operation of the system, in

order to serve as a “platform” from which to enable the integration into the power grid of awide
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range of new “applications’ such as Electric Vehicles ("EVS"), demand response ("DR"),
renewable, variable energy resources ("VERS") (i.e., wind and solar), etc. that have great
potential to benefit the customer. Thisisamore appropriate way to refer to the electric
industry’ s approach to “Smart Grid" because the existing electric grid is already quite advanced.
While the addition of new Smart Grid technologies to the existing infrastructure are truly
transformational in effect they are foundational in nature and will be implemented in a manner

that is ongoing and evolutionary.

This nation's experience with the growth of the Internet teaches us that this platform and
the applications integrated therewith will develop in ways which are unimaginable today. We
can expect that as the Smart Grid evolves, new businesses are likely to devel op, involving both
utilities and third parties. Accordingly, electric utility companies, which will be involved in the
deployment of the vast majority of the Smart Grid infrastructure, must have the flexibility to
effectively manage the implementation of these new technologies while maintaining the

reliability and security of the grid.

The Smart Grid will offer electric utilities, customers and the nation a wide range of
benefits for all of the many reasons identified by the Department. However, the Department is
correct to recognize that while many of the costs of deploying Smart Grid infrastructure and
technol ogies may be readily quantifiable, the benefitsin some cases (while no less real) may be
less easily quantified. It isimportant to recognize that the utility-side benefits are just as tangible
as the customer-facing benefits and that these utility-side benefits accrue to all ratepayers. The
fact that some of the systemic benefits of the Smart Grid are not easily quantifiable creates
unique, but not insurmountable, questions for utilities and regulators alike. These uncertainties

should not be permitted to hinder deployment of Smart Grid technologies. It is possibleto



develop abusiness case for Smart Grid investment based on traditiona principles. It will be
important that state regul ators establish the rate policies necessary to support construction and

promote innovation as well as the appropriate fair market rules.

The many complex issues related to the Smart Grid require close collaboration
encompassing all major stakeholder groups including regulators (state and federal), the
Administration, consumer advocates and industry. With regard to the private sector, the
collaboration should be industry-wide. Such collaboration on customer education and
engagement is essential. Providing for customer education at al levels will be critical in order to
maximize participation, and to avoid backlash — caused by lack of understanding of the full
range of Smart Grid benefits — which could derail if not significantly delay the implementation

of the Smart Grid.

The electric utility industry, technology companies, consumer advocates and government
stakeholders must aso collaborate to develop options for integrating Smart Grid technologies
and systems with legacy technologies and systems. Government and industry must continue to
work together to address critical cyber security issues because reliability is a mandate not an
option and they should develop a public/private partnership data sharing model to improve grid
reliability and performance. Similarly, collaboration isimportant with regard to interoperability

standards, issues pertaining to data access and privacy and the introduction of EVs.

The federal government will have acritical role to play in helping to develop and fund
the necessary public education programs. It will also have an important role in allocating the
spectrum necessary for Smart Grid operations. Likewise, federal leadership in establishing

important web portals and Smart Grid testing and risk mitigation centers will be essential.



Federal |eadership in these areas and the need for collaboration does not mean however
that the important role of the states is somehow negated. Just the opposite, the role of the states
must be respected because many of the solutions will be state or regional in nature and because

of the pivotal role that state regulators play in overseeing retail electric rates and charges.

For its part, EEI has taken the lead by initiating an industry-wide collaboration process.
EEI members are actively engaged in developing potential Smart Grid scenarios to establish a
long-term vision of the Smart Grid and to identify best methods to transition to the Smart Grid.
The goal of these effortsisto develop a Smart Grid technology game plan that appropriately
balances state and federal policy objectives, customer needs, business objectives, and the
adoption of new Smart Grid technologies. This effort to develop a"roadmap” is similar to the
Department's effort to develop a"Path Forward." The electric industry is committed to working
in conjunction with the Department, the Administration and all other stakeholdersto bring this
process to a prompt and successful conclusion. As a nation we do not have the option of

delaying investment in the Smart Grid.

COMMENTS

INTERACTIONSWITH AND IMPLICATIONS FOR CUSTOMERS

EEI agrees that among the potential benefits presented by Smart Grid deploymentsiis that
some customers could better understand their energy consumption and associated patterns
through greater access to information and the ability to better manage their usage. It istherefore

useful for the DOE and the Smart Grid Subcommittee® to examine the interactions with, and

* The Smart Grid Subcommittee was developed by the National Science and Technology Council (NSTC)
Committee on Technology to establish an interagency process that will further the goals of the administration's
energy plan and the American Recovery and Reinvestment Act. Specifically, the Smart Grid Subcommittee will



implications for, customersin order to achieve a better understanding of the context in which
Smart Grid technologies, business models and policies operate. However, such an analysis must
recognize that “customers’ are not homogenous. As discussed below, different customers will
have a different sense of what are the most important Smart Grid applications. Furthermore,
given that some customers have not shown an interest in focusing on various pricing options or
on other opportunities for savings, it is reasonable to expect customer preferences and actions to
be substantially influenced by access to information about the Smart Grid and the various
applications for which it will serve as a platform. Smart Grid implementation, then, represents
an evolutionary process requiring customer engagement and feedback on the needs and
preferences of utility customers as they develop.

A. Although Most Smart Grid Applications Will Benefit All Customers, Some

Will Benefit Customers Differentially.

EEI applauds the DOE's recognition of the critical distinctions between utility customer
classes, and it agrees that thisis an important issue when considering Smart Grid policy and
logistical challenges. All customerswill benefit from the deployment of some Smart Grid
technologies, however it must be recognized that different customers may have differing needs
and preferences for specific Smart Grid applications. Therefore, the benefits of Smart Grid
applications may impact different groups of customersin different ways. Also, thereis no such
thing as a“standard” Smart Grid configuration: each is unique, and designed to serve a unique
set of customersin adistinct geographic/climatic setting, with a unique set of legacy systems.
Accordingly, the particular types and benefits of Smart Grid applications will necessarily vary

based on the unique systems into which they are integrated.

provide policy recommendations and guidance for development of the administration’s Smart Grid policy. See
http://www.smartgrid.gov/news/nstc_subcommittee.



For most Smart Grid purposes, e ectric customers can be divided into two separate classes:
(1) residentia customers and (2) commercia and industrial (*C&I”) customers. Both of these
customer classes can be further parsed into smaller segments representing a multitude of usage
needs and requirements. Accordingly, various customers will have different expectations, needs
and benefits from the deployment of Smart Grid technologies and applications. These customer
distinctions further underscore the need of policymakers and regulators at al levels to understand
the nuances of Smart Grid technologies and applications in order to develop an effective policy
and regulatory framework.

With thisin mind, the following applications are likely to be present (to some extent) in most
Smart Grids, and to provide benefits for all customers.

Voltage Monitoring — The ability to maintain more constant voltage levels
throughout the system. Thisis experienced by customers as improved power
quality, and can be very important for customers with digital equipment (which
is proliferating in our post-industrial information economy). More constant
voltages also reduce line losses, which isadirect saving for customers.

Substation Monitoring & Diagnosis and Improved Fault Detection &
L oad Management — Distribution automation applications that are not
seen by customers, but which are experienced as increased reliability.

Distribution System Management — The improved ability to integrate and
control distributed resources, both energy supply and storage. These applications
can be very important for customers with on-site generation or energy storage.
Moreover, as variable sources grow on utility systems, these applications will

be experienced by all customers as increased reliability.

Demand Response — Tools that allow customers to control their costs by
avoiding energy usage during high cost periods. Among the applicationsin this
area are time-differentiated price signals (e.g., time-of-use rates, critical peak
pricing, peak time rebate, real-time pricing, interruptible rates, etc.), interval
metering, in-home displays, dashboards, orbs, etc.), direct load controls, and
control systems on the customer side of the meter (home area networks, energy
management systems, etc.). These kinds of applications can be very important
to customers interested in controlling their electricity costs.



Outage M anagement — Outage management systems that integrate the utility’s
customer information system with amodel of the utility's electric delivery
system. Thisisbeneficial to customersin the form of faster outage restoration,
and can be extremely important to customers in remote or hard-to-serve locations.
Like many Smart Grid benefits, utility outage management systems may vary
based on the needs of an individual utility's customers and geographic location,
and is not conducive to a"one size fitsal” approach.

Other Smart Grid applications may benefit different groups of customersin different ways
and at different periods of time. The dollar value of associated costs and benefits of Smart Grid
applications varies by utility, and the while Smart Grid-related costs may be incurred upfront,
certain benefits of the Smart Grid may not be realized by some customers as quickly.

Improved customer engagement, including education and communication, is therefore
fundamental to improving customer understanding and acceptance of the Smart Grid and its
range of benefits. These efforts should take into account different customer needs and
preferences for Smart Grid applications, and should also highlight the broader public interest
benefits of the Smart Grid. In the absence of the Smart Grid, utilities would still need to
undertake costly distribution system upgrades (i.e., to replace aging components, and to serve
new customers) to address the system needs described above. Smart Grid technologies,
however, offer better and more cost-effective ways to meet these needs and to build reliable
electric systems. The federal government can play an important role in facilitating state efforts
to engage customers and, therefore, EEI applauds DOE for its leadership in developing the Smart

Grid Information Clearinghouse as afirst step towards the objective of proactive consumer

education.

1. All Customers, Including Low Income Customers, Havethe
Potential to Benefit from the Smart Grid.



While there is uncertainty that Smart Grid applications will always benefit low income
customers, there exists at least the potential for such applicationsto do so. For instance, a study
released earlier this year by the Institute for Energy Efficiency concluded that price
responsiveness does occur among low-income customers.®> Based on the programs studied, it
also found that in some instances price responsiveness within this demographic was about as
high as the responsiveness seen by other residential customers.® To the extent low-income
customers respond to dynamic prices, they will benefit from demand response applications on

the Smart Grid.

Utilities, working under regulatory supervision, have for many years instituted programs
to protect at-risk customers as the need is identified, and they will continue to do so as new rate
and service innovations are introduced. Moreover, in some cases, at-risk customers will choose
not to participate in such new rate and service programs. If they do choose to participate in these
programs, then appropriate safeguards should be considered to address issues that at-risk

customers confront.

B. Customer Engagement is Critical in Order to Avoid Consumer Backlash.

Customer engagement at all levelsiscritical for an effective Smart Grid. Generaly,
customers have not been exposed to the various concepts and unique issues introduced by the
Smart Grid, and many customers are unfamiliar with the changes and related benefits that the

Smart Grid will produce. This has proven to be a significant hurdle for some utilitiesin their

® See The Impact of Dynamic Pricing on Low-Income Customers, The Edison Foundation and the Brattle Group
(Updated September 2010), available at
http://www.edi sonfoundation.net/iee/reports/| EE_L owlncomeDynamicPricing_0910.pdf.

61d.
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advanced metering initiatives and deployment of smart meters. Thislack of understanding has
led in some instances to consumer backlash which could imperil the deployment of the Smart
Grid and thereby threaten not only grid reliability but delay the realization of other important
Smart Grid benefits including demand response energy efficiency, innovation and economic
development. In all instances, the types of customer education offered must account for the
differences in customer classes and within customer classes.

Residential consumers, in particular, often may not completely understand the full range
of benefits made available through the use of new metering equipment, including the
opportunities for cost savings. These customers typically do not understand the time-varying
value of dectricity, dynamic pricing structures, or DR benefits.” Residential consumers often do
not see the impact of higher energy-consuming products (e.g., big-screen televisions,
refrigerators, air conditioners, electric water heaters, etc.) on their total energy usage, and they
frequently do not understand the rate design mechanisms that account for variations in factors
outside the control of their utility (e.g., fuel costs, weather, etc.). Infact, in the past, some
customers have been insulated from the impacts of these factors through flat bundled rates.
Consequently, an adequate understanding of these rate design mechanisms isimportant, as
changes to utility bills unrelated to changes in energy consumption can have a negative impact
on consumer perceptions of Smart Grid benefits, especially when those benefits become muted
due to non-consumption based factors.

As discussed earlier, proactive utility communication and education efforts are vital to

avoiding a consumer backlash against the Smart Grid. These efforts require outreach through

" For those customers who do understand, and have participated in DR pilot programs, evidence about their response
is documented in reports on the results of DR pilot program. See, e.g., The Impact of Dynamic Pricing on Low
Income Customers, Institute for Electric Efficiency, September, 2010; Moving Toward Utility-Scale Deployment of
Dynamic Pricing in Mass Markets, Institute for Electric Efficiency, June 2009; 2008 Ex Post Load I mpact
Evaluation for Pacific Gas and Electric Company’s SmartRate Tariff, Final Report, December 30, 2008.
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different types of media channels, multiple languages and other innovative techniques. For
example, Oncor Electric Delivery ("Oncor"), as part of its advanced metering deployment
initiative, reached out to its customers through mailings, leaflets, newspaper articles, and door
hangers.® The utility dispatched a mobile “ experience center” /demonstration truck that went
directly to the communities, and hosted a series of events across its service territory to enhance
communications with the public. Oncor aso created a smart meter verification plan to gain
customer confidence and acceptance. This verification plan included independent meter testing
and information for consumers. Having undergone this meter rollout initiative, Oncor
discovered that early communication with customersis critical, and should occur far in advance
of meter deployment. Oncor's communication efforts involved proactively aerting customers of
new equipment, and educating customers on weather-related impacts on energy consumption.
Oncor noted the importance of engaging utility employees as well, and of managing customer
expectations of the Smart Grid. Outreach efforts, such as those undertaken by Oncor and others,
should be customized to take into account the particular customer base as well as various
regiona differences.

In addition to proactive communication and outreach efforts in advance of smart meter
deployment, utilities should engage customers throughout the deployment period through
innovative media channels, including social media outlets, Internet-based energy consumption
tools, and email/text notification programs to reach customers.

It isaso important for utilities to attempt to anticipate the needs of the different
communities in their service territories during smart meter deployments. As such, utilities

should consider participating in community outreach events and facilitate customer focus groups

8 See Oncor, Advanced Metering Deployment — I ssues, Concerns and Communications Strategies (Oct. 6, 2010),
available at http://lwww.swedeus.org/ SWEDEpdf/2010/0Oncor%20A dvanced%20M etering%20System. pdf .
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in advance of and during smart meter deployment in order to gain feedback from customers. The
insights gained from such efforts could be used to make tactical changes during deployment.
Each respective utility could utilize this flexible approach based on the specific needs of their
customers. For example, education and outreach efforts could be provided in multiple languages
based on the unique demographics of the different communities served. This flexible approach
will enable utilities to better anticipate and adjust to the needs of customers throughout smart
meter deployment.

In considering behavioral barriers to the adoption and use of customer information
feedback systems aswell as DR and energy management it isimportant to recognize that
residential customers are highly diverse in their knowledge, interests and motivations.
Therefore, market segmentation studies are critical for identifying groups of customers with
similar interests who will respond to similar incentives, and for effectively targeting messages to
these groups. For thisreason, DR service providers frequently conduct market segmentation
studies. Based on customer interviews, consumers are distinguished based on demographic
factors (e.g., age, income, size and/or age of household, number of children, degree of computer
ownership and Internet access, and degree of environmental motivation). Generaly, these
studies reveal that customers who are younger, highly educated and who desire to protect the
environment are among those most likely to participate in DR programs.

Given that customers differ in their needs and preferences for Smart Grid applications,
and that these differences vary uniquely between service territories, utilities are best positioned
to identify various individua customer segments, and to target messages to these groups.
Moreover, many EElI members are actively engaged in studying customer responses to time-

differentiated pricing to determine how to best maximize the cost-effectiveness of utility DR
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programs.

As part of these efforts, there is also aneed for broad public education about the electric
system generally and about the benefits of Smart Grid technologies and applications. Lack of
customer knowledge and understanding about energy in general, and DR and the Smart Grid in
particular, isasignificant barrier to the use and future success of Smart Grid technologies. The
federal government (with industry stakeholder support / involvement, etc.) can provide national
leadership through broad public education messages to residential and C& | customers about the
uses and benefits of the Smart Grid. DOE can similarly serve as a clearinghouse for Smart Grid,
by providing guidance, sponsoring conferences and providing financial support for educational
initiatives. EEI emphasizes that efforts to market the Smart Grid to utility customersis best
handled by the utilities themselves, who have a unique awareness of the issues, concerns and
expectations of utility customers within their service areas.

EEI aso suggests that DOE should work with the Federal Energy Regulatory
Commission ("FERC"), Federal Trade Commission ("FTC"), the National Association of
Regulatory Utility Commissioners ("NARUC") and others to develop aforum for broad Smart
Grid customer education. As astarting point FERC staff's National Action Plan on Demand
Response ("NAPDR") which identifies, as an element of its National Communications Program,
a Communications Umbrella ("Umbrella").® EEI urges DOE to consider the Umbrellaas a
useful tool to shape the structure and content of a national Smart Grid education campaign. The
Umbrella, which includes research and message development activities to produce
communications products for use at the state and local levels, ams to develop “adaptabl e’

messages to reframe DR in customer-friendly terms using a set of modules and applications that

® See National Action Plan on Demand Response, FERC, Docket No. AD09-10, at Section 2.2 (“National
Communications Program") (June 17, 2010), available at http://www.ferc.gov/legal/staff-reports/06-17-10-demand-
response.pdf.
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address multiple topics for multiple target audiences (e.g., price-responsive demand, using DR
to provide operating reserves and ancillary services, partnering DR with variable generation
resources, energy use reduction, load shifting, and smart energy principles). The Umbrella also
recognizes the need to develop materials that can be tailored to large C& | customers at the state
and local levels. EEI isan active participant in the National Action Plan Coalition for DR that is
working to implement FERC's NAPDR, and urges DOE to provide financia support to this
valuable effort. A lack of customer understanding about the Smart Grid underscores the need for

DOE to support development of the NAPDR’s Umbrella.

. INTERACTIONSWITH LARGE COMMERCIAL AND |NDUSTRIAL CUSTOMERS

All too often the C& | segment of utility customers is overlooked in the discussion of the
Smart Grid, and we commend the DOE for its efforts to seek input regarding the benefits from,
challenges to, or policy needs for Smart Grid deployment which might be unique to this market
segment. In many ways C& | customers can realize larger and more immediate cost-rel ated
benefits from the Smart Grid than residential customers, especially in retail access states where
large end-users may participate in wholesale electric markets. A number of market drivers (e.g.,
federal incentives, renewable energy projects, green certifications and DR programs) have
influenced C& | customers to implement certain operational initiatives such as demand side
management (“DSM”), which may include both energy efficiency (“EE”) and DR.*® All of these

initiatives benefit from Smart Grid deployment.

A. Certain Smart Grid Benefits Are Unique to Commer cial and Industrial

9\While EE, DR and DSM have historically been used interchangeably, creating some confusion, both EE and DR
are components of DSM. EE targets energy reduction (MWh), which includes energy conservation measures and
efficiency upgrades, and has some coincidental impact on peak demand reduction. DR targets load reduction (MW),
which includes peak shaving and valley filling strategies, and may have minimal impacts on energy reduction.
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Customers.

The Smart Grid offers considerable benefitsto C& I customers by enabling them to
realize significant cost savings through the enhancement of various DSM initiatives (e.g., load
profiling, cost allocation, green buildings management, power quality, energy management, DR,
etc.), and by facilitating opportunities for coordination of distributed generation of intermittent
renewable energy resources. C&| customers can realize these benefits through a number of
customer-facing and utility-facing programs, including aggregated DR, specific site pricing
signal responsiveness, and operational management decisions that can be deployed on a C& |
company-wide scal e through employee and equipment procedures. Allowing C&I customers
(e.g., retail stores, restaurants, hotels, manufacturing facilities, etc.) to customize their specific
DSM usage based on their business operations, geographic location and business segment,

ensures that they can maintain the sustainability of their business.

Smart Grid technologies may also provide C& | customers with improved access to DR
programs. For instance, energy management systems made possible by the Smart Grid could
enabl e effective load aggregation options, making DR programs more accessible for C&|
customers that may not meet certain minimum kW-per-site (e.g. 100 kW) requirements. This
may be particularly beneficial to C& | customers whose main source of energy consumption is
lighting and HVAC systems, and whose peak hours of operation occur during DR events (i.e.,
retail stores). Some C& | customers, then, may experience larger or more immediate cost-rel ated
benefits from the Smart Grid than residential customers, especialy in retail access states where

large end-users may participate in wholesale el ectric markets.

B. Commercial and Industrial Customers Face Several Other Unique
Challenges Related to Smart Grid Deployment.
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C& 1 customers face other unique changes related to the Smart Grid resulting from,
among other things, their use of sophisticated energy management systems and their
participation in DR programs. Established DR programs relying on traditional transmission and
distribution systems often require participating customers to commit to long periods of potential
load curtailment, an arrangement that is often not tenable for many C& | customers. In contrast,
a Smart Grid could alow DR customers to participate in short-duration, dynamic events with as
little as two to ten-minute notifications (as opposed to longer notification periods of a haf hour
or more). Customers could also be provided with “aways on” capabilitiesin certain
circumstances. C&| customers using energy management systems to aggregate loads on the
Smart Grid could also stagger their load drops among different locations within aregional
transmission organization (“RTQO”), independent system operator (“1SO”) or service territory,
thereby making certain C&| customers' participation much more cost effective, alowing them to
enjoy potential energy savings."! These capabilities may aso be carried over into the residential
and small business markets, given the increasing number of utility pilot programs and third-party
products and services in the marketplace that may already have deployed in-home or small-scale

energy management systems.

While some C& | customers may experience more immediate cost-related benefits from
the Smart Grid, apotentially significant hurdle for C&1 customersisthat realization of these
benefits might be delayed considerably where state regulatory commissions reject utility Smart
Grid proposals. Such uncertainty may make it difficult for C& I customers to plan for and invest

in Smart Grid applications. Retail backlash by residential customers, then, presents a challenge

1 C&| customers’ ahility to take advantage of these potential options depends on their capacity to aggregate loads.
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to al Smart Grid development and a potential obstacle to bringing the benefits of the Smart Grid

to C&I customers.

C. Satisfying Unmet Policy Needs and Promoting Infrastructure Coordination
Can Facilitate Increased and Faster Participation by Commercial and
Industrial Customers.

Many C&I customers who are retail businesses are hesitant to join DR programs because
their customers and employees are not familiar with DR. They often struggle with decisionsto
reduce load during DR events. Of those C& | customers that do participate in DR, many post
signs at the entrance of their businesses notifying customers of their efforts. For such C&I

customers, increased public education about the need for, and benefits of, DR can trandate into

increased willingness to participate.

There can also be synergies for C& | customers in communications campaigns aimed at
residential customers, which stimulate demand for energy-related products and services the C&|
retailer sells. Coordinated communications of this kind can benefit both the grid and C&

customers.

Finally, as acknowledged by DOE, some C& | customers are sophisticated energy users
who may already have made capital expenditures to install advanced energy management
systems. These existing systems should be taken into account when planning new Smart Grid
infrastructures and applications, to ensure increased and faster participation from C& | customers

with existing energy management systems.

1. ASSESSING AND ALLOCATING COSTSAND BENEFITS

The Department has asked about the costs and benefits of the Smart Grid, as well as how

these costs should be alocated. Additionally, the Department asks about factors that should be
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considered in a cost-benefit assessment. Overall, it iscritical to note that many of the benefits of
the Smart Grid are not easily quantifiable, which creates unique and complex problems for
utilities and regulators attempting to engage in cost-benefit analyses to determine what Smart
Grid technologies and infrastructure to upgrade or deploy. While, as discussed herein, these
issues may be problematic, EEI emphasizes they are not so insurmountable asto delay or derail

the Smart Grid.*?

A. While the Benefits of Smart Grid Will Vary, These Uncertainties Should Not
Hinder Smart Grid Development or Delay Smart Grid | mplementation.

Assessing the benefits of the Smart Grid should not simply involve a comparison of
Smart Grid versus no Smart Grid, but rather a comparison of Smart Grid versus the considerable
investments in generation and other electric infrastructure that will be required to manage
projected load increases with atraditional grid. Utilities and policymakers face challengesin
making the case for Smart Grid investments in the context of regulatory ratemaking because
many benefits of the Smart Grid are difficult to quantify and not easily understood. Smart Grid
investments in transmission and distribution systems, for instance, may provide operational
benefits that enable utilities to meet state and federal regulatory and legidative policies (e.g.
renewable portfolio standards). These benefits may not be obvious to customers. Even with
emerging advancements in energy technol ogies, telecommunications and computing technology
capabilities, the electric power delivery system over the next ten years will likely continue to
consist of long-standing and proven technologies, such as conductors, poles, towers and
transformers. Smart Grid investments will often enhance rather than replace existing assets,

resulting in amore evolutionary than revolutionary transition.

12 See generally discussion at section V11 (“Managing Transitions And Overall Questions'), infra.
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In order to best determine when the benefits of Smart Grid investments are realized, the
timing of these benefits must be considered as well as the length of time over which these
benefits occur. Generally, the majority of Smart Grid costs will be incurred near the beginning
of the study period, while the benefits will be spread out and realized throughout the life of the
investment. Cost-benefit analysis may bundle or package together these investmentsin severd
applications if those applications are needed to function together or provide otherwise
unachievable synergies, or if they are reliant on a common infrastructure investment. However,
to the extent it is feasible to separate individual Smart Grid applications, these applications could
still be subject to individual cost-benefit analysis based on their stand-alone incremental costs

and benefits.

Some key assumptions underlying the cost-benefit analyses may have a high degree of
variability and/or uncertainty. A description could be included of the uncertainties associated
with estimates of costs and benefits over the term of the payback period. A sensitivity analysis
of the projected costs and benefits of the investment(s) to variables and assumptions could be
included, which could serve to identify key variables from the cost-benefit analysis such as
benefits contingent upon specific actions or behaviors. EEI wishes to emphasize that any

sengitivity analysis, however, will vary based on individua jurisdiction.

1. The Fact that Traditional Ratemaking May Have Difficulties
Quantifying Certain Public Interest Benefitsls Not an
Insurmountable Barrier.
Assessing benefits of the Smart Grid is a complicated task, as many benefits realized
through Smart Grid technologies are not easily quantifiable. While direct benefits might be more

easily recognizable by customers, other benefits, such as system-wide benefits, may not be

20



immediately seen by customers but should not be ignored by regulators. In addition, as
discussed above, Smart Grid benefits may vary between customer classes and various segments

of energy users.

When considering the value of the Smart Grid, it isimportant to understand that there are
several categories of benefits, some of which extend beyond the ratepayer to society at large and
are of significant value, but which may not be readily quantifiable. Such public interest benefits
of a Smart Grid might include increased energy independence, reduced greenhouse gas
emissions, incentives to grow and develop new technology sectors in the economy, and a higher
level of electric system reliability, safety and security. In addition, many Smart Grid investments
are foundational in nature, and facilitate the incorporation of ongoing system enhancements,
including distributed generation, plug-in hybrid electric vehicles, and the capability to manage a
more decentralized electrical system with widespread renewabl e energy resources and storage.
The full value of these initial investments, then, will be difficult to fully quantify at the time they
are made, as much of their full value restsin their ability to support future Smart Grid
applications as they evolve. Thiswill present a challenge for utilities attempting to monetize the
value of benefitsin the framework of traditional ratemaking. In addition, it islikely that in many
instances the whole of the Smart Grid will be greater than the sum of the parts. the aggregate
value of independent Smart Grid components —when integrated into alarger system —will likely
exceed the individual benefits separately identified for each component. Computer model
simulation tools can be useful in ng the regional economic and technical benefits of Smart

Grid investments.

It is reasonable, however, to expect that a business case could be made for any

investment or set of investmentsin Smart Grid technologies in which relevant costs or benefits
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areidentified. In this context, “relevant” would mean: (1) costs and benefits that are expected to
have a tangible impact on the utility’ s decision to invest and/or the regulator’ s decision to
approve the investment; and (2) transparent costs and benefits that can be quantified and
monetized. Costs and benefits presented in such a business case should be incrementa to a
baseline case, which reflects costs and benefits that would occur if the investment under
consideration were not made. Particular care should be taken to ensure no “double-counting” of
benefits. Additionally, any costsin danger of being stranded if the investment does proceed
must be included in the incrementa case. The analysis should include a calculation of the net
present value of (incremental) annual cash flows associated with the investment, and should
separately identify:
e Costs and benefits directly borne and realized by the ratepayer;
e Coststhat will not be recovered through rates, i.e., that will be borne by
other parties (e.g., utility shareholders, third-party investors, taxpayers, or
third party service providers); and
e Benefitsthat will flow through channels other than regulated rates
(i.e., positive externalities), both to ratepayers and to other classes of
beneficiaries.

For the various reasons discussed supra, many benefits may not be readily quantified,
may extend beyond the ratepayer to a broader class of recipients, and/or may not be fully
realized until other investments or changes in the electrical grid occur. Regardless, these benefits
should not be ignored, but should be listed, described and, wherever possible, estimated. While
regulators can be expected to evaluate a business case primarily in terms of the tangible cost and

benefit streams specifically linked to ratepayers, this broader class of benefits should still be

considered in the general evauation.

In evaluating proposalsto invest in Smart Grid projects, state regulators should pursue

only the most cost-efficient and effective projects that will deliver the best options for ratepayers.
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However, regulatorsin different jurisdictions will face difficulties assessing Smart Grid
proposals due in large part to the difficulties in quantifying and comparing the costs and benefits

of these projects.

A fair assessment of the relative value of Smart Grid programs involves a comparison of
the costs and projected implementation scheduled for energy efficiency and renewable energy
programs and their associated benefits. Not al of the costs and benefits associated with
investments in energy efficiency and renewable energy programs are certain, and they often
involve arange of probabilistic outcomes. Alternatives should therefore be compared using the
same methods of incorporating uncertainty as described above, such as the use of sensitivity

analyses.

However, when making these comparisons, it is important always to consider the public
interest benefits of Smart Grid projects, including their capability to serve as enabling platforms
to support increased energy efficiency and to facilitate the integration of renewable energy
programs. To the extent these inherent benefits exist and can be quantified, they should be

included in any analysis of the relative value of Smart Grid programs.

It ishighly likely that all Smart Grid proposals to come before regulatory agencies will
offer substantial benefits for customersin avariety of forms. Rather than attempting to select
from among severa well-qualified competing alternatives (many of which in fact may not be
strictly comparable), in many cases the more appropriate question for regulatorsis what the
optimal Smart Grid order of investment should be. Some regulatory agencies, for example,

might place a specia value on Smart Grid technologies that enhance a utility’s ability to
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incorporate a more diverse portfolio of new generation sources and/or manage those sources

more efficiently and reliably.

2. The Costs and Benefitsof AMR and AM1 Are Not Always
Comparable, and Such a Comparison May Be of Limited Guidance.

Utilities Smart Grid investment decisions will vary based on individual utility policy
goals and jurisdictions, aswell asthe legacy systemsin place in aparticular utility's service area.
Utilities with existing automated meter reading (“AMR”) systems might opt to upgrade their
existing infrastructure, or to install new advanced metering infrastructure (“AMI”). Utilities with
AMR systemsin place will start from adifferent perspective, and may make incremental
changes and upgrades to their existing systems to better incorporate evolving Smart Grid
technologies. Utilities business decisions to implement Smart Grid technologies and
applications will necessarily consider legacy systems, replacement of these systems, and
incremental upgrades. Thus, any attempt to compare the costs and benefits of AMR and AMI

will prove complicated.

A utility's choice between AMR and AMI will depend on customer preferences, state
regulatory policy, and the level of communications and metering infrastructure aready in place
within a utility’s system. In addition, the point of reference for any comparison will differ

markedly based on the region and jurisdiction in which a utility is located.

In general, utilities and state regulatory commissions need to weigh the timing and
magnitude of benefits delivered by cost-effective technologies available today (e.g., AMR and
other customer-targeted technol ogies) against the pace of technology improvement and cost
reduction of newer technologies (e.g., AMI). Newer technologies may eventually make existing

technol ogies obsolete. However, aslong as the revenue requirement for current solutions can be
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offset by operational savings during the same period in which customers receive the benefit of
the current technol ogy, state regulatory commissions should be open to supporting further
investment in current technol ogies that may be incompatible with the end-state. Thiswill allow
utilities to provide near-term benefits to customers. However, if the business case indicates that

this strategy would cost more in the long-run, then it should not be adopted.

While the costs and benefits of AMR and AMI reveal afar-from-perfect comparison, any
effort to evaluate the two must take into account incremental benefits over a baseline case that
includes benefits already captured from a preexisting AMR deployment. Labor savings, for
example, cannot be claimed as an incremental benefit under AMI if they have already been
realized due to the preexisting deployment of AMR. However, benefits that will arise due to the
two-way communication made possible by AMI, such as enhanced DR, would be counted as

incremental.

B. Smart Grid Implementation Progress Should be Measured Using Underlying
Benefits Estimates.

Asageneral principle, Smart Grid-related investments to modernize transmission and
distribution infrastructure are no different than other capital investmentsin these areas and,
therefore, should be treated similarly. The benefit estimates identified in the business case can
be used as milestones for measuring progress. As additional benefits emerge, or as certain
benefits are not fully materialized, Smart Grid implementation milestones should evolve
accordingly. Further, implementation progress milestones can also be used as the basis for

benchmark-type incentivesin certain instances.

For some companies and jurisdictions, a phased-in approach for Smart Grid investments

may be beneficial. Large Smart Grid investments could be structured for implementation in
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time-phased stages, for evaluation purposes, if doing so does not have a significant deleterious
impact on the viability of the investment. Structuring investmentsin this manner may facilitate
the verification of benefits and provide opportunities for cessation of investmentsin the event
that initial assumptions and estimates of costs and benefits prove to be inaccurate; thereby
minimizing the potential for future stranded investments. Similarly, in some instances pilot

programs have proven to be extremely valuable in identifying Smart Grid benefits.

C. Smart Grid Costs Should Be Allocated Based on Traditional Principles.

EEI encourages regulators to work together to provide as much certainty as possible for
cost recovery for needed Smart Grid projectsin retail rates. Smart Grid costs should be allocated
consistent with historical transmission and distribution allocations, which have traditionally been
done on a cost-causation basis. All customers have an interest in and will benefit from the
repair, replacement, or upgrade of the utility’s delivery system. Therefore, Smart Grid
investments made and expenses incurred to improve system-wide performance and/or reliability
would most likely be allocated to all customer classes on the basis of customer counts, peak
demand, energy, or acombination of all three’™* However, when following the principle of cost-
causation as the basis for allocation, there are some aspects of the Smart Grid that may be
appropriately allocated to certain customers. Smart technology that is deployed on behalf of
specific customer classes or specific customer(s) could be assigned on a direct basis to those
customer(s) or classes enjoying the benefits. For instance, if smart meters are provided only to
customersin asingle service classification, the allocation of costs of those meters may be

focused on the customers in that particular service classification.

13 Costs should be allocated to all market participants. In afragmented energy marketplace that ranges from
municipalities and other governmental energy providersto shareholder-owned utilities all the way to individual
energy owners/operators, there should be no “free riders.”
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In general, there will not be one identified group of beneficiaries of Smart Grid that
would necessitate a specia effort by state regulatory commissions to ensure that they carry all of
the cost burden for implementation. Smart Grid technologies will provide benefits to all
customers. Smart Grid technologies that are deployed on behalf of any one specific customer
class or segment for non-traditional services could be addressed through a new service charge.
Again, thisis consistent with traditional regulated ratemaking practices, in cases where the costs
for equipment or services can be directly assigned to individuals or classes of customers that are

identified as the sole recipients of the specific benefits associated with the equipment or service.

Under traditional cost-of-service ratemaking principles, customers would bear the risk if
benefits do not materialize as expected, but would also enjoy all benefits in excess of those
originally anticipated. However, this does not preclude state regulatory commissions and
utilities from exploring aternative regulatory approaches, which would allow risk-sharing
through a set of benchmarks linked to anticipated benefits, with incentives to meet or exceed
them. In addition, as EEI has stated in previous filings with the Department, in certain
circumstances it would be appropriate to allocate an appropriate share of the coststo third party

providers.*

As the Department correctly noted, the cost of electric power may be distorted to the
extent that utilities are required to collect or retain data exceeding that required to provide
efficient electric power generation, transmission and delivery servicesto their particular

customers without charging for such access.”® Cross subsidies may occur if utilities cannot

14 See Comments of EEI, DOE NBP RFI: Data Access (filed July 12, 2010).

1> See DOE Smart Grid Report, Data Access and Privacy |ssues Related to Smart Grid Technologies, at 20 (October
2010), available at http://www.gc.energy.gov/documents/Broadband_Report Data Privacy 10 5.pdf.
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charge fees for third-party access to such data'® "Sound economics and public policy suggest
that an entity causing particular costs should pay for those costs..."*’ It issimply not fair to
allocate the costs of providing third access to CEUD — datathat will be used by these entities
for their business purposes — to electric utility customers, particularly those who do not
subscribe to the third party services. Under such circumstances, not only would electric utilities
be subsidizing the business activities of third party providers but some customers might be
forced to pay twice for the privilege — once in utility charges and again in third party mark-ups.

D. Whilelt May be Beneficial for Customersto Be Ableto Opt-In to Certain

Smart Grid Programs and Devices, This Should Not Include Rightsto Opt-
Out of Smart Grid Infrastructure Deployment.

The Department asks whether it may be beneficial for consumers to be able to opt-in or
out of Smart Grid programs and devices on the customer side of the meter. While the opt-in
process for customer-facing programs is not a primary concern for EElI members, it could have
an impact on the underlying costs of deployment of Smart Grid infrastructure where, as part of
this opt-in process, customers are permitted to essentially opt-out of the programs or devices that
provide the more universal features and benefits of the Smart Grid. If customers were permitted
to opt-out of these system-wide benefits they would nonetheless, by virtue of the Smart Grid,
benefit from the underlying Smart Grid technologies and services. This creates a"freerider”
problem to the extent all customers receive the system-wide benefits of the Smart Grid, but not

all customers pay for those benefits.

When determining opt-in and opt-out policies, it isimportant to distinguish between

infrastructure and customer-facing programs. If the utility's business case supports the use of a

%1d. at 21.
1d. at 22.
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specific technology, then the utility should determine how it is best implemented, similar to any
traditional distribution infrastructure upgrade. Customer load control devices behind the meter,
however, could be left to the customer’ s discretion (i.e., an opt-in policy), subject to utility
intervention where necessary to protect the reliability of the system, absent state law or
regulation. Customer pricing programs may be opt-in or opt-out depending on the individual
utility's business case, the specific customer class, and the particular risk profile. State regulators
should consider these and other factors in determining whether a specific Smart Grid program

should permit customers to opt-in or opt-out.

Customers in many cases are already permitted to opt-in to certain customer-facing Smart
Grid applications, and EEI generally does not object to this practice so long as utility customers
who do not opt in to the specific customer-facing Smart Grid applications continue to pay for the
system-wide benefits they receive from the Smart Grid deployment, including costs related to

underlying Smart Grid technologies and infrastructure.

Deployment of Smart Grid and AMI is not dependent on customer-facing applications, or
on the ability of consumersto opt-in or out of such applications. Most utilities are presently
focusing their efforts on the underlying Smart Grid infrastructure, and while there are many
consumer benefits to customer-facing programs, underlying Smart Grid technologies and
infrastructure will reveal ahost of more universal system benefits that al classes of customers
will receive, regardless of whether they participate in customer-facing Smart Grid applications.
These benefits include increased operating and maintenance savings, as well asimproved load
management capabilities. All customers should bear cost responsibilities for these universal
benefits, regardless of individual customer electionsto opt in or opt out of particular customer-

facing applications that are made possible by deployment of Smart Grid and AMI.
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V. UTILITIES, DEVICE MANUFACTURERS AND ENERGY MANAGEMENT FIRMS

DOE has asked a series of questions regarding the federal-state relationship, and the need
for collaboration with regard to policies, standards, studies and energy programs. Additionally
the Department has asked questions regarding proper incentives for electric service providers and
the potential of third party firms. Overall, it isimperative that state regulators and the federal
government collaborate on issues such as public education, privacy, standards, and energy
programs.

A. State Regulator s and the Federal Government Must Collaborate on a Wide
Range of Issues If the Benefits of the Smart Grid are To Be Achieved

State regulators and the federal government al so should work together to address the need
for public education in general about energy, and the Smart Grid in particular. As noted
previously, lack of customer understanding and support can be a significant challenge to Smart
Grid deployment. Unless customers are educated about the value of Smart Grid deployment,
there likely will not be sufficient political support for Smart Grid deployment. The public should
be made aware of what the Smart Grid is and the full scope of benefits it can provide. The
public should aso be informed there is no such thing as a“standard” Smart Grid and that to
maximize cost-effectiveness Smart Grids must be custom-designed to account for the unique
circumstances of each utility (e.g., climate, load, geography, legacy systems, etc.). States not
only have traditional regulatory authority over retail electric service and distribution (including
terms of entry into those businesses), but also should be encouraged to support various forms of
customer awareness and education. Similarly, thereisarole for the federal government in
providing funding for the development and use of the NAPDR's Umbrella. The FERC/NARUC

Collaborative on Smart Grid is a useful forum for coordinating government actions.
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State regulators and the federal government also should work together to ensure customer
privacy in Smart Grid environments, recognizing that privacy will be key to long-term customer
satisfaction with “smart” technologies. A byproduct of the traditional state responsibility over
retail electric supply and distribution service is the development of programs, protocols and
standards for collection, storage and use of retail electricity consumption information. For many
years, states have been dealing with privacy and dataissues related to retail electricity
consumption, but the federal government has an important role in working with states to develop
mandatory certification processes for third parties. Such certification should be a requirement
for receiving customer-authorized energy use data. To maintain a certification, entities should be
required to demonstrate that they have implemented appropriate saf eguards and monitoring and
compliance programs and have the financial, technical, and managerial resources to continue
doing so. State/federa coordination should be voluntary and not through federal legislation.
Customer data privacy issues were addressed in detail in EEI comments filed in the previous
DOE RFI.*®

Finally, the federal government should continue to support the development of
interoperability standards, which are key to innovation and commercialization of Smart Grid

technol ogies and applications.

B. Federal and State Regulators Can Work Together to Better Coordinate
Wholesale and Retail Power Markets and Remove Barriersto an Effective
Smart Grid.

The Department has asked how can federal and state regulators work together to better

coordinate wholesale and retail power markets and remove barriers to an effective Smart Grid.

18 See Comments of EEIl, DOE NBP RFI: Data Access (filed July 12, 2010).
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First and foremost, FERC should continue its collaborative dialogue with state
commissions on best practices for coordinating DR. Asreferenced above, states have a
traditional and primary regulatory responsibility concerning retail electricity supply and related
markets. Some states have adopted retail unbundling, while others have retained the vertically
integrated, franchised public utility model. These policy choices are for the states and should
remain with the states. A growing number of states and utilities are pursuing retail-level price-
responsive demand initiatives through dynamic pricing (e.g., critical peak pricing, peak time
rebates, etc.), and RTOs/ISOs should not offer compensation that preempts or undermines state
demand response programs or initiatives.

However, to the extent regional organized markets have been established, EEI notes that
FERC isengaged in avariety of policy and rulemaking proceedings that address how DR (and,
in particular, DR aggregated at the retail level, consistent with state law) may be most effectively
integrated into aregional grid management structure. Theissuesinvolved in the FERC
proceedings are numerous and beyond the scope of this response. For example, EEI notes that
one of the primary issues in FERC-regulated organized wholesale markets is whether DR should
receive locational marginal prices ("LMP") similar to those received by generators participating
in those markets. An issue under consideration is whether, with accurate (i.e., locational) price
signals, DR may reduce wholesale market loads, thereby facilitating flows on the networks

serving the market.

C. Demand Response Programs Can Help Maintain Reliability and the Smart
Grid Will Significantly Enhance The Performance of These Programs.

EEI believes that Smart Grid technol ogies and applications can contribute materialy to

maintaining the already-reliable U.S. bulk electric system. Retail regulatory programs that use
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pricing, rebates or load control to reduce consumption, known collectively as DR can reduce the
cost of maintaining the electric system. DR can foster improved reliability by, among other
things, reducing peak demand and smoothing out the "shape" of retail load. Where system
operators are not required to respond to changes in demand, thereisless risk that major
generating units (used to "follow" those changes) will suffer component failures and be forced
out of service. DR also has the potential to provide value as atool for managing increased
penetration of VERSs (i.e., wind and solar).

It isimportant to recognize that the Smart Grid will enhance DR performance
significantly over what would otherwise be possible; so the benefits of DR will be substantially
greater when implemented through the Smart Grid. By way of example, the Smart Grid will
allow DR to be automated, thereby enabling customers to set their preferences and let the system
do the work of monitoring price signals and dispatching appliances. Research has shown that by
automating responses to dynamic prices, the Smart Grid can be expected to double the response
from mass market customers, and sustain such response over time. The Smart Grid will also
incorporate advanced metering, which provide detailed |oad data and enables more accurate,
timely measurement and verification of DR performance. This, in turn, can lead to expanded DR
and DR-related edge services. The Smart Grid will aso provide enhanced communications
capabilities, which will enhance DR by giving customers better insight into their specific
electricity costs and their potential for reducing them (e.g., showing customers costs incurred to
date in the billing cycle displays of home energy usages and where efficiency improvements can
reduce energy usage, showing them their consumption in relation to other similarly situated

customers).

D. New Regulatory Policies Are Needed to Support The Deployment of Smart
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Grid Infrastructures.

Investment and innovation in and around the Smart Grid is generally in the public
interest. Smart Grid investments can provide efficient and cost-effective means for complying
with Renewable Portfolio Standards ("RPS"), reliability standards, and state and federal
environmental regulations. Nevertheless, utilities face many challengesin financing and
building Smart Grids. On average these technologies are less creditworthy than they were during
the last mgjor construction cycle, and traditional regulatory practices and procedures can create
barriers to new investment (e.g., by imposing disallowance risks and impeding cost recovery in
ways that undermine creditworthiness). New regulatory policies can help overcome such
barriers. For example, incentive-based cost recovery policies, commonly known as alternative
regulation, can rebalance risk and return in ways that are fairer and more effective for utilities
and customers alike.® For utilities, up-front approval processes can mitigate the risk of after-
the-fact prudence reviews, while construction cost trackers can provide current cost recovery
which allows utilities to maintain credit ratings during construction. For customers, pre-defined
sharing (i.e., between shareholders and consumers) of costs in excess of authorized budgets
and/or the prospect of reasonableness reviews of cost overages can provide strong incentives for
utilities to control costs during construction.

In addition, depreciation rates can reflect the shorter economic lives of Smart Grid
components, many of which involve data processing and communications technologies that
evolverapidly and are not likely to be in service for aslong as traditional utility assets. Rather
than depreciating these Smart Grid assets over 20 years, many should be depreciated over 5-7

years. This could enable utilities to deploy newer technologies without concerns over costsin

19 See Alternative Regulation for Infrastructure Cost Recovery, EEI and Pacific Economics Group, January 2007,
available at
http://www.eei .org/whatwedo/PublicPolicyAdvocacy/StateRegul ation/Documents/alternative _regulation.pdf.



danger of being recovered. The treatment of undepreciated legacy equipment is another example
of regulatory policy.?® Failure to recover such costs may create amajor disincentive to the
deployment of new facilities.

E. Fair Market RulesAre Key To Maximizing Ongoing Third Party

Participation and Encouraging Continued Service Innovation in Smart Grid
Markets.

The potential for third party firms to provide Smart Grid-enabled products and services to
customersis very good, whether such products and services are supplied by or through utilities
or to customers directly. Utilities and third parties already are partnering to offer services
enabled by new smart technologies. For instance, partnerships are providing home energy
reports that detail customer energy usage in comparison to their neighbors, data services that
manage customer energy usage data via athird party web site, and in-home displays. Other third
parties operating independently in the market (i.e., operating outside of a contractual relationship
with autility) are working directly with end-use customers to develop DR capabilities. In some
instances third parties are aggregating DR among multiple retail customers; in other instances
they are working solely with large C& | customers. However, as detailed below in the Reliability
and Cyber Security portion of these comments, grid operational datais considered sensitive and
proprietary, and will only be shared by utilities with external entitieswherethereisa
demonstrated need, consistent with existing FERC Code of Conduct requirements.

To facilitate further participation by third parties and, equally important, to encourage
continued innovation in the delivery of new products and services through the Smart Grid, state

regulators will need to develop new market rules that are fair to utilities and third parties alike.

% see NARUC Resolution Regarding Smart Grid (July 22, 2009), available at

http://www.naruc.org/Resol utions/Resol ution%200n%20Smart%20Grid.pdf. (“Smart [G]rid policies and standards
should promote a flexible, non-proprietary, open infrastructure that is upgradable to avoid excess costs as a result of
obsolescence'").
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Thisiscritical because such rules will determine the financial incentives perceived by both
utilities and third parties. Further, financial or market incentives are essential to stimulating new
markets based on the Smart Grid.

Market rules should not over-regulate the market, but should define the limits of
acceptable competition on the Smart Grid. They should ensure non-discriminatory access by
third parties, but also give utilities an opportunity to supply services on the customer side of the
meter. The principles underlying affiliate code of conduct rules may be a good starting point.
Within such frameworks, a key challenge for policy makers will be distinguishing market power
abuse from competitive advantage. The former hurts the public, the latter benefits the public. If
utilities are able to realize earnings from the sale of value-added services on the customer side of
the meter, they should be allowed to keep them: earnings from premium services should not be
imputed against the revenue requirements for regulated services. Thisiscritical to the
development of innovative new customer-facing services on the Smart Grid, for utilities as well
asthird parties: if utilities have an incentive to develop new services they will, and they
frequently will partner with third parties to do so.

F. Third-Party Testing and Certification Initiatives are Needed to Assurethat

Smart Grid Technologies Comply with Applicable Standards.

Smart Grid components must be tested and certified to ensure compliance with
interoperability standards, although it is too early to assess which third parties should be
involved. The Testing and Certification Phase of the Nationa Institute of Standards and
Technologies ("NIST") Smart Grid Interoperability Standards Project effort has not yet started.
Presently work has begun on requirements and certification criteria for testing and certification

laboratories. The discussions as to what the testing and certification laboratories will be testing
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and/or certifying has yet to begin, and the question of whether or not cyber security will be a
criterion in the testing and certification process has yet to be addressed. EEI believesthereis
insufficient coordination among the many independent groups doing testing, or proposing to do
testing, and that there should be a certifying body to oversee compliance with testing and
certification procedures. EEI aso believes that cyber security must be included as one of the
criteriafor testing.

Another key issueis liability for damages caused by the failure, or poor performance, of
Smart Grid components. Utilities cannot take sole responsibility and liability. Product
manufacturers and third party service providers need to be held accountable if their product or
service is determined to be responsible for an event that results in economic loss or regulatory
penalty levied against the utility.

Finally, federal oversight should help ensure that standards devel opment processes lead
to standards that are technology-neutral. The federal regulators and government should focus
on results, and should not mandate or implement standards that favor one technological choice
or vendor over another. Instead, standards should focus on results or capabilities, and let the

market evolve the “winners.”

V. LONG TERM I SSUES: MANAGING A GRID WITH HIGH PENETRATION OF NEW
TECHNOLOGIES

Given that technologies are evolving and will continue to evolve at such fast rates, it is
important that utilities have flexibility to effectively manage the implementation of new
technologies while maintaining the reliability and security of the electric grid. Consequently,
EEI believes owners and operators of the grid must have flexibility to deal with the transitions

that are likely in the next few decades.
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A. Pricing Alone Will Not Integrate L arge Numbersof Electric Vehicles,
Photovoltaic Cellsor Wind Turbines.

While pricing isimportant, it is equally important to make the investmentsin Smart Grid
technology that are necessary to ensure the existence of infrastructure capable of delivering
anticipated benefits. Further, customers must be engaged. As discussed above, where customers
do not fully understand how to react to pricing signals, the full advantages of a Smart Grid will
not be realized. However, pricing, infrastructure and customer engagement do not occur in a

vacuum, and there is an efficiency benefit to coordinating these efforts.

Pricing signals may not be enough to encourage changes in customer electricity
consumption: additiona investmentsin Smart Grid infrastructure, better modeling tools and
power reservation systems are a'so needed. Investmentsin Smart Grid technologies will enable
electric utilities to more efficiently integrate and manage additional quantities of renewable and
distributed energy supply aswell asEVs. Initially, these efficiency gains may lead to lower
wholesale prices and, in turn, may mitigate future retail prices. Asmore devices are connected
to the grid and more uses are found for those devices, load will likely increase, requiring
additional infrastructure upgrades and cost recovery. More than just providing customers prices
that encourage off-peak charging, tools are needed to model customer charging behavior and
impacts to the electric grid. Given that electricity is a just-in-time commodity, utilities need

tools that enable them to predict load at alocal level.

Increased numbers of devices connected to the grid may have an impact on the grid's
power factor, leading to reduced efficiency on the distribution system. In the case of EVs, prices
arenot likely to drop until the infrastructure isin place to support the range of devices. For

example, in absence of a Smart Grid, if everyone with an EV plugsin at once, straining the
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infrastructure, priceswill go up. Thereisaso concern over third parties that control large

aggregated loads having a negative impact on the distribution system.

These investments in Smart Grid technologies will enable electric utilities to more
efficiently integrate and manage additional quantities of renewable and distributed energy supply
aswell asEVs. Theimpact of integration of large numbers of customer devices will continue to
be explored through additional and more sophisticated demonstrations that link customer
distributed supply and demand resources into wholesale market and utility grid operations. A
significant technical hurdle to be addressed involves the conceptual design of arobust system

that can manage the potentia for this market to be dynamically linked to grid operations.

Numerous industry efforts are currently underway that seek to address how to reliably
and efficiently accommodate a higher penetration of VERS, energy storage devices and EVsinto
markets. Federa and state agencies should build upon these efforts. One area where additional
research is needed is in devel oping cost-effective energy storage technologies. Itiscritical that
potentia reliability impacts that may result from the adoption of new integration rules for VERs
be fully evaluated and that solutions be determined primarily on aregiona basis, with robust
coordination across regions. Regions are organized differently in terms of market structure and
have varying amounts of VER potential and different state policy priorities and are thereforein a
good position to determine how to most effectively integrate VERs and other devicesinto the
transmission grid and wholesale electric markets. Areas where a high degree of VER penetration
is reasonably anticipated may be in the best position to address how to most effectively integrate
VERs and other devices into the distribution and transmission networks. Complete uniformity
among regions should not be forced or expected and would be unlikely to address the total needs

of the system operators, generators, or customersin every region.

39



Finally, utilities are only in the early stages of implementing the Smart Grid, and as more
experience is gained through pilot scale projects that address the challenges associated with
integrating large numbers of devices, lessons will be learned that could lead to optimized
balancing of the grid. Additional pilot projects are needed at the residential level to gain further
insight into customer behavior. Regulators must understand however, that the results from many
demonstration pilots will not be necessarily applicable across control areas, regions, or on a

nationa basis.

B. A Flexible Approach to Integration of New Resources Such as Demand
Response, Energy Storage and Fast-Reacting Generation that I ncreasesthe
Ability of Utilitiesto Balance Power Supply with Load and Meet Public
Policy Goals Will Expand the Range of Technological and Customer
Responsesin a Smart Grid Environment.

The primary objective isto ensure el ectricity markets encourage entry by new
technol ogies while preserving economic efficiency, security and reliability of the electric system.
Regional organized markets use of DR as a bulk power resource, energy storage and fast
reacting generation is under study now by FERC. A bottom up, regional approach is the best
approach to identify whether and to what extent products and markets may or should be
devel oped with respect to these resources and how those markets should operate. There will be
rapid devel opment of metering and information and communication technologies, resulting in
improved metering and data management across the system. Improved predictability of
generation and demand will result in new products, services and pricing policiesthat lead to
increased participation of consumersin the market. AsDR, energy storage, and other new
technol ogies enter competitive markets, there will be more technol ogies and resources |ooking
for compensation for the services they provide. A flexible approach to integration is needed so

that arange of technologies can serve adiversity of needs based on relative cost. Each can play
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arolein meeting future demand. The continued unpredictability of generation and demand may
also, if proper price signals are established (i.e., the inherent lack of value of non-firm energy is

appropriately reflected in pricing), result in innovative market responses.

DR is comparable to traditional forms of power supply to the extent system operators are
able to consider the resources to be firm and dispatchable, rather than variable and non-
dispatchable. Treatment of DR, however, ultimately varies between regions and state
jurisdictions. End-use applications that permit customers to “buy through” price signals or
otherwise opt out of participation could be desirable to achieve customer acceptances and
stronger penetration levels. Given the structure of many of today's markets, however, such
customer flexibility undermines the value of the resources and hence the worth of investment to
facilitate large scal e development of such interoperability. Substantial efforts should be
undertaken to develop DR capabilities and applications that will produce firmer and more
predictable responses, yet still provide customers sufficient control over their consumption.
Customers generally do not want a utility, the government or any third party controlling or
determining when or how they will receive electric service. Yet it isthisvery control by others

that gives DR its optimal value from a bulk power systems and planning perspective.

C. Regulatory Policies Should Optimize the Use of Ancillary Services and Treat
Similarly-Situated Resour ces Comparably.

To the extent possible, regulatory policies should optimize the use of ancillary services
and respect jurisdictional boundaries. Any new policy to facilitate the participation of new
technologiesin the ancillary services market should ensure comparable treatment of similarly-

situated bulk power system resources (i.e., resources that are similarly functioning, and with the

41



same operating characteristics) and not grant an unfair economic preference for any particular

type of technology.

A full portfolio of firm supply-side and demand-side resources, with multiple
capabilities, will be required to support grid stability and reliability. In addition to demand-side
resources, traditional supply-side resources will continue to be relied on to provide the flexibility
necessary to support integration of VERS and other devices. Non-firm resources generally do
not contribute to reliability but could create requirements to increase spinning reserves. EVs
should have flexibility to determine load control procedures with the provision of ancillary
services. Although federal and state regulators should work together to ensure that any new
technologies providing ancillary services meet cyber security requirements, the responsibility of
state regulatory commissions for the construction and operation of utility facilities must be taken

into account.

New radio frequency spectrum options must be made available to utilities to alow them
to develop and implement the reliable wirel ess networks necessary to support the stringent
requirements of the Smart Grid. A new policy where the federal government grants the utilities
the spectrum necessary, in a suitable bandwidth, to enable the development of the wireless
systems necessary to make the Smart Grid areality. The spectrum should provide adequate
reach and broadband capacity. EEI supports the Utilities Telecom Council ("UTC") in
advocating for the sharing of the 700 MHz public safety broadband spectrum with utilities and

other critical infrastructure industries.?*

2 See FCC Public Notice seeking Comment on the Technical and Operational Feasibility of Enabling Flexible Use
of the 700 MHz Public Safety Narrowband Allocation and Guard Band for Broadband Services, PS Docket No. 06-
229 (September 28, 2010), available at http://www.fcc.gov/Daily Releases/Daily Business/2010/db0928/DA-10-
1877A1.doc.
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D. Any Policy or Regulation to Encourage I ncreased Participation by
Distributed Generation, Energy Storage, or Demand Response Should
I mprove the Economic Efficiency of Markets While Accommodating
Regional Differencesin Market Structures.

Any policy or regulation to encourage increased participation by distributed generation,
energy storage, or DR should recognize that wholesale market structures differ by region of the
country. Some regions are characterized by unbundled supply chain, regional transmission
operation, regional transmission planning and regional cost allocation. Other regions have
retained the vertically integrated service model where generation, transmission, distribution and
retail supply are provided under state law. Different industry structures present different issues,
challenges and opportunities that may require fundamentally different policy initiatives.
Participants and state regulators in those regions are best situated to develop solutions that meet

the unique needs of their region.

Compensation for energy services provided by energy storage and distributed generation
should be at prices applicable to other resources that provide full functionality of those services
in-accordance with principles under the Federal Power Act, and should reflect the quality of the
product and the market value of the product. DR resources have different attributes than
generation resources, meriting a different compensation structure. Generators deliver energy to
the market, whereas DR resources provide voluntary and variable load reductions, which do not
have the same economic value as a generation asset. Since the performance and benefits of
demand response will vary by state and/or region, then, compensation structures for demand
response are best determined at the state or regional level where state or regional differences are

more appropriatel y considered.

E. Collaboration Among All Industry Stakeholderswill be Essential to
Overcoming the Barriersto the Deployment of Electric Vehicles.
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Several mgor automobile manufacturers are preparing to introduce plug-in EVs (either
hybrids or all-electric). This shift in technology could have a maor impact on electric utilities,
which will be the main source of energy for these carsin the future. The Smart Grid will be
essential for large-scale adoption of EV's, for example by providing price signals to customersto
recharge vehicles during times of lowest cost and lowest grid impact, or by allowing customers
to charge their batteries away from home. Mechanisms need to be put into place to protect the

consumer and to aert the utility to planned charging locations.

Collaboration among government regul ators, utilities, automakers, device manufacturers and
consumer advocates will be essential for developing solutions that encourage the deployment of
infrastructure to support EVs while ensuring that federal, state and local objectives are met and
jurisdictional boundaries are respected. State regulatory policies must be established to ensure
that EV's areintegrated efficiently and without causing significant reliability and economic
impacts on other customers. Collaborations and partnerships will also enable stakeholders to
assess and mitigate any potential system impacts from recharging large numbers of plug-in

vehicles from the electrical grid. Collaboration is needed to:

e FEnableinfrastructure upgrades to maintain reliability: Utilities will need to determine

systems requirements and load impacts from EV charging to see if system reliability
and load-carrying improvements (new substations, substation transformers or feeders,
etc.) or neighborhood distribution improvements (i.e., distribution transformers) are
needed to support EVs. A process needs to be developed to notify utilitiesin
advance of where load increases from EV charging will be located so that they can
plan for infrastructure upgrades. Early notification is essential. The current permit

process for building charging stations does not notify the utility of thelocation. If a
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neighborhood purchases EVs all at once and plugs them into charge with no advanced
warning to the utility, the utility may not be able to react fast enough to implement
the necessary upgrades to accommodate the increased load. The response by the
utility may also differ depending on the number of EVs anticipated. In addition,
customers must be made aware of any requirements to notify electric utilities of their
EV purchase and planned charging location. Any data collected viathis process must

balance reliability concerns with customer privacy concerns.

Deveop, test, and install local charging infrastructure: Technical standards need to

be developed with input from stakeholders for various aspects of charging
infrastructure to ensure technical compatibility of electric drive vehicles, charging
stations, and utility equipment. A range of voltagesis available from a significant
number of providers for charging EV's, leading to uncertainty regarding infrastructure
upgrades. Thereis also aneed to evaluate the application of the national electric code

to the electric installation of charging equipment.

Establish appropriate rate structures for EV _charging: Time-of-day or other rate

structures for EV charging are needed to encourage the charging of vehicles during
“off peak” hours. Battery storage and vehicle charging will be optimized by
automated charging during low-cost periods, enhancing the cost-effectiveness of
these technologies. A reservation-type system needs to be built into cars so that
utilities can plan for anticipated load increases. An education and outreach program
is also needed to educate customers about the benefits of EV ownership and how to

most cost-effectively charge their vehicles.
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e Asvehicle manufacturers introduce EV s to the marketplace, states like Michigan
are actively working with utilities to prepare for the effect of electric vehicles on
the electric system. The Michigan Public Service Commission ("MPSC")
recently approved experimental electric vehicle tariffs (rates) for Detroit Edison
and Consumers Energy, both large investor-owned utilitiesin Michigan. The
tariffs will offer several options that include time-of-use rates that customers can
use to charge vehicles as well asflat rate options. In addition, at the customers
option, each utility will fund a certain portion of costs for installation of home
circuits and charging infrastructure for a certain number utility customers. These
programs along with others across the country will provide key insight into the

EV ownership experience and electric grid integration.

e Sponsor additional R&D: Collaboratives can provide avaluablerolein

sponsoring research at universities and other research institutes on PEV-related

subjects, customer surveys, and prototype testing.

Almost all of the regulatory policies EEI members believe are critical to the advancement
of electric transportation in their service fall within the primary jurisdiction of the states. The
federal government should determine the means and methods by which it may facilitate and

support the exercise of policy discretion on the state level, including with respect to:

e EV infrastructure cost recovery for electric utilities
e Rate-basing of capital investmentsfor EV infrastructure

e Policiesregarding third party providers of infrastructure to ensure that electric
utilities are not held liable for the work of electrical contractorsinstalling EV
charging equipment.
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e Expedited/streamlined electrical permit process for charger installations so that
electric utilities know where and when charging stations will be deployed in order
to plan infrastructure and supply to meet growing load. Thisis similar to the
requirement for electrical contractors to report to utilities where/when they install
A/C units.

e Notifying electric utilities of expected load increases
e Residential EV charging rates
e Charging infrastructure business model opportunities

e State/regional/federal policiesthat give utilities credit for achieving carbon
reduction/clean air goals.

e Tax incentivesfor utilities developing the EV charging infrastructure and for
consumers purchasing the EVs.

VI. RELIABILITY AND CYBER SECURITY

Protecting the nation’ s electric grid and ensuring areliable supply of electric power isa
top priority for the electric utility industry. As part of this mission, the electric industry
recognizes that cyber security incidents may disrupt the flow of power or reduce the reliability of
the electric system. Key to the success of industry’s effortsin this regard is the ability to provide
measures capabl e of protecting the evolving intelligent network against interruption,

exploitation, compromise or outright attack of cyber assets.

Reliability is more than a slogan for the electric utility industry — it isamandate. In fact,
federal and state regulators have significant interest and statutory authority in ensuring electric

companies provide an adequate level of reliability. Under the Energy Policy Act of 2005, FERC
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and the North American Electric Reliability Corporation (*NERC”) have adopted mandatory and

enforceable Reliability Standards for electric utilities, including cyber security standards.?

Thus, utilities take very seriously their responsibility to address cyber vulnerabilities and
the security of the computers, control systems, and other cyber assets that are necessary to
operate the electric grid. Thisfocus on reliability, resiliency and recovery recognizes risks from
natural phenomenato intentional cyber attacks. The utilities will continue to use cost-effective
security methods and technol ogies that mitigate real world threats. This process provides
security capabilities that are appropriate to the exposure and the expected consequence of a
security compromise (i.e., the assessed risk). Here arejust afew of the critical cyber security

working groups and bodies that utilities are contributing heavily to on behalf of our customers:

(1) NIST Cyber Security Work Group ("CSWG");

(2) DOE Advanced Security Acceleration Project for the Smart Grid ("ASAP-SG"): %
(3) OpenSG Utility Security Task Force ("Utili-SEC");

(4) EPRI Intelligrid 2009 research project 161.013 (Security Issues for Advanced
Metering, Demand Response, and Integration of Distributed Resources);
(5) ZigBee's Smart Energy Security Standard; and

(6) NERC CIP standards drafting team.

%2 See Energy Policy Act of 2005, Pub. L. No. 109-58; see also Mandatory Reliability Standards for Critical
Infrastructure Protection, Order No. 706, 122 FERC 61,040 (2008) (approving critical infrastructure protection
("CIP") standards).

% ASAP-SG is a public-private collaborative effort between electric utilities, the Electric Power Research Institute,
and the DOE. The project aimsto develop system-level security requirements for Smart Grid systems. The original
concept for the project was prompted by Southern California Edison Company (“SCE") and Consumers Energy asa
means to address security in the course of procuring advanced metering infrastructure (AMI) systems and
components. Security is addressed in a collaborative manner, rather than each party attempting to independently
identify and define their own requirements. The project’s success in accelerating the development of security
standards has caused the project to grow and extend to cover many other Smart Grid applications besides AMI. Itis
worth noting that the participating utilities identified, right at the outset, the urgency and importance of addressing
security for Smart Grid systems, the benefits of doing so in a collaborative industry-wide project, and the power of
partnering with the federal government.
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In addition, utility representatives look forward to working closely with recently-formed
organizations such as the National Electric Sector Cybersecurity Organization ("NESCQ") and

its affiliated research branch operated by EPRI.?*

In response to the Department's Notice, EEI describes below some of the sensor and grid
automation technologies that electric utilities are deploying to help increase the el ectric system’s

reliability and security.

A. Electric Utilities are Deploying Various Technologiesto Increase Distribution
and Transmission Reliability.

1. Phasor M easurement Units.

Synchrophasors are precise grid measurements now available from monitors called
phasor measurement units (“PMUS’). PMU measurements are taken at high speed (typically 30
observations per second — compared to one every 4 seconds using conventional technology).
Each measurement is time-stamped according to a common time reference. Time stamping
allows synchrophasors from different utilities to be time-aligned (or “synchronized”) and
combined together providing a precise and comprehensive view of the entire interconnection.
Synchrophasors enable a better indication of grid stress, and can be used to trigger corrective
actions to maintain reliability.”® Had this technology been widely available at the time, the

Northeast Blackout of 2003 may have been mitigated or altogether averted.

2. Self-Healing Networks.

Today, many EEI member companies are in the process of automating portions of their
distribution systems by deploying automated devices such as switches and reclosers that work

together in a self-healing network. These networks are designed such that the system detects and

2 See DOE Grant Announcement (September 23, 2010), available at http://www.energy.gov/9539.htm.

% See North American SynchroPhasor | nitiative, www.naspi.org.
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locates afault, isolates the fault, and then reroutes power to restore service to as many customers
aspossible. The devices are configured so as to have the ability to communicate with each other
or acentral computer and can perform their functions without operator intervention. These
automated devices can use a variety of communications infrastructure, such as fiber or wireless

networks, to operate.

3. Substation Automation Technologies.

To protect against problems of transformer failure, utilities are deploying substation
automation technologies in order to enhance the situational awareness between the utility’s
control room and its substations. This involves automating the communication of system
“visualizations’ to the control room including descriptions of the sequence of events and targets
for restoration of power. At the bulk-power system level, these enhanced visualizations allow

the control operator to see system information beyond its own control area(s).

4, Condition-based monitoring technologies.

Construction of any transmission system requires huge investments. The cost of
substation equipment contributes a major portion of these costs. Accordingly, thereis need for
condition monitoring of vital equipment of substations to assess transformer health as well asto
assess the residual life of these equipment for replacement and refurbishment decisions, with the
objective of reducing in-service failures through equipment de-rates. Various on-line and off-

line diagnostic tools are available for this purpose.
B. Existing Policies Facilitate Operational Data Sharing Between Electric
Utilities, RTOg/I SOs or Other Entitiesthat Allows Sensorsand Grid

Automation to Achieve their Potential to Make Reliability and Performance
Improvementsin the Grid.
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Fundamentally, grid operational datais considered sensitive and proprietary, and will
only be shared with external entities where there is a demonstrated need (e.g., for purposes of
joint planning, property development, etc.), consistent with existing FERC Code of Conduct
requirements. Security of information related to core distribution assets such as substations,
circuits and their integral componentsis critical for the safe and reliable operation of the
electrical grid. Open sharing of substation configurations, circuit configurations and their
operational state should not be allowed beyond the responsible distribution utility. Thisincludes
the physical location of substations and distribution circuit assets. The sharing of grid
operational data with third parties may present additional risks. For instance, where multiple
utilities share grid operational data with asingle third party, that third party may have an

inappropriately broad view of operations within or across multiple regions.

RTO9Y/ISOs, utilities or other entities receiving grid operational data should have
monitoring and compliance programs to ensure that their data policies are followed. This should
include appointing personnel with authority to ensure that data policies are updated as needed,
documented, and complied with. These personnel should review and update terms of service

documents, as needed, and address potential needs for training and ongoing awareness activities.

With respect to customer data, customers should be aware of the risks of operating an
unsecured home area network (*“HAN") and should be responsible for securing their HANs
against third party intrusion. Utilities should not be responsible to safeguard data that has been

authorized for release by the party to whom it pertains after such information is rel eased.

C. NERC Réliability Standardsand FERC Smart Grid Policy Encourage
Sharing of Operational Data Among Utilitiesand RTOg/1SOs.
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EEI believes that existing NERC reliability standards and programs perform well in
facilitating data sharing between owners and operators of the transmission grid and allow sensors
and grid automation devices the opportunity to achieve their potential to increase grid reliability

and performance.

FERC, inits Smart Grid Policy Statement, identified several areas deserving of high
priority in the Smart Grid interoperability standards development process, including “cross-
cutting issues’ (cyber security and physical security to protect equipment that can provide access
to Smart Grid operations and a common information framework), and four key grid
functionalities (“wide-area situational awareness," DR, energy storage, and electric

transportation).”®

In its Smart Grid Policy Statement, FERC placed great emphasis on “wide-area
situational awareness’*’ as key priority for the development of the Smart Grid.®® FERC
recognized that the implementation of wide-area situational awareness could help mitigate the
effect of reliability events by giving reliability entities an improved and manageable high-level
view of system conditions and parameters.® Increased situational awareness could allow for
additional system automation and quicker reaction times to various reliability events.*
Furthermore, FERC identified increased deployment of advanced sensors like PMUs as atool to
give bulk-power system operators access to large volumes of high-quality information about the

actual state of the electric system. This functionality could help the Smart Grid address

% See FERC, Smart Grid Policy Statement, 128 FERC 61,060 at P 5 (“Smart Grid Policy Statement").

2 "\Wide-area situational awareness' is the visual display of interconnection-wide conditionsin near real-time at the
reliability coordinator level and above.

% Smart Grid Policy Statement at P 55.
#1d.
¥1d, P6L.
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transmission congestion and system optimization. FERC recognized the efforts undertaken by
the North American SynchroPhasor Initiative® and encouraged RTOs/ISOs to take aleadership

rolein coordinating such work with the member transmission owners.*

In view of existing reliability standards, FERC’s Smart Grid Policy Statement, and other
existing State-level requirements for electric utilities, EEI does not believe it is necessary to
revisit reliability policiesin order to facilitate data sharing, however, there is a need for better
protocols for electric utilities and RTOs/I SOs with respect to risk mitigation measures resulting

from data sharing between these entities.

D. A Public/Private Partnership Data Sharing Model is Necessary to I mprove
Grid Réliability and Performance.

Protecting the grid from cyber attacks requires a coordinated effort among electric
companies, the federal government, and the suppliers of critical electric grid systems and
components. Utilitieswork closely with the NERC and federal agencies to enhance the cyber
security of the bulk power system. Thisincludes coordination with DOE, FERC, and the
Department of Homeland Security (“DHS”), as well as receiving assistance from federal

intelligence and law enforcement agencies.

To complement its cyber security efforts and to address rapidly changing intelligence on
evolving threats, utilities encourage federal authorities to embrace a more cooperative
relationship to protect against situations that threaten national security or public welfare, and to
prioritize the assets that need enhanced security. A well-practiced, public-private partnership

utilizes all stakeholders expertise, including the government’ s ability to provide clear direction

3 The North American SynchroPhasor Initiative is designed to improve power system reliability and visibility
through wide-area measurement and control. See North American SynchroPhasor Initiative, http://www.naspi.org/.

%2 Smart Grid Policy Statement at P 56.
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and assess threats, while owners and operators of the critical infrastructure propose mitigation
strategies that will avoid significant adverse consequences to utility operations or assets. At the
same time, a constructive regulatory environment will assure that incremental investments to

protect the grid are prudent, and reduce risk in a manner proportiona to the cost.

As Smart Grid technology, such as sensors and grid automation, is deployed within the
electric industry, owners and operators of transmission and distribution systems will need timely
and actionable information about emergent risks, threats and vulnerabilities. To complement its
cyber security efforts and to address rapidly changing intelligence on evolving threats, the
industry embraces a cooperative relationship with federal authorities to protect against situations
that threaten national security or public welfare, and to prioritize the assets that need enhanced

Security.

E. Role of Federal, State and L ocal Gover nments

Federally sponsored activities to devel op interoperability standards and cyber security
guidelines should recognize the need to operate legacy equipment for the short and intermediate
term while new equipment and technologies are being designed and developed. Such standards
should recognize the significant diversity of technologies that are currently present within the
electric sector, and not drive toward force-fit or one size fits all solutions that may unnecessarily
increase costs associated with deployment while reducing reliability. The diversity of

technol ogies and tools can be driven by a number of different attributes including:

e Grid characteristics: Whether overhead or underground, radial or network; grid
design and asset composition (i.e., type of equipment, age and condition of

equipment, and use of equipment).



e Serviceterritory characteristics. Differencesin population density (urban,
suburban, rural), building stock (single family, multi-family, high-rise commercial
and residential, industrial) and topography will determine which solutions are most

appropriate.

e Economic characteristics. The nature of key customer businesses (e.g., commercial
(including, for example, real estate and financial services), industrial, agricultural)
and their service reliability needs, as well as the electrical requirements of public
infrastructure systems, such as transportation and water delivery, will drive aspects of

implementation.

e Geography, climate, and naturally-occurring hazards (e.g., hurricanes, ice storms,

wild fire, earthquakes, floods).

Additionally, creative solutions are needed to speed the devel opment of ANSI-accredited
standards. If the Internet is any guide, the technologies of the Smart Grid are likely to evolve
faster than interoperability standards, or public policy. De facto industry standards and protocols
that are essential to the implementation of the Smart Grid must become ANSI-accredited
standards, or be validated by other processes that are open and include equal representation of all
impacted stakeholders.

Regarding the continued development of interoperability standards that incorporate and
support cyber security controls, such standards are essential to protect system reliability. Cyber
security standards should reflect the scope of potential impacts from failure or compromise, not
just the specific interface or function involved. Federally-sponsored activities to develop

interoperability standards and cyber security guidelines should recognize the need to provide
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appropriate levels of security based on the potential impact of failure or compromise rather than
simply a given interface label or function. Specifically, there should be arisk-graded approach
to security guidelines that recognizes the need to protect the bulk power system and long-lead
time equipment, at amore robust level than delivery of energy to a specific customer.
Recognizing that there are a variety of interdependencies, and potential consequences associated
with the loss of different facilities, the utility industry supports a risk-based, prioritized approach
that identifies assets truly critical to the reliable operation of the electric grid. This ensuresthe
most important elements of our system receive the highest level of attention, as well asthe
resources necessary to secure them.

Interoperability standards and cyber security guidelines need to be flexible and able to be
applied within the context of multiple layers of aternative solutions and mitigating controls that
include policy and procedural controls, physical security controls, and cyber security controls.
Thereare no “Silver Bullet” cyber security solutions that are appropriate and effective in every
deployment. Federally sponsored activities to develop interoperability standards and cyber
security guidelines should be concerned with establishing the details of specific interactions and
protocols, and should not wander into areas of advocacy or public policy that would favor certain
technologies or vendors over others. When advocacy or public policies become incorporated
into standards, confusion and challenges result, particularly on those matters that are regulated at

astate level.

The Federa government can assist through the development of additional Smart Grid
technology testing centers. The Federal government has the ability to perform advanced cyber
security research that no single utility would be able to sustain. The lessons learned through

forward looking research and testing of current products will allow the industry to avoid known
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vulnerabilities or deficiencies of Smart Grid products. There is significant opportunity for
federally sponsored testing and certification regimes that will provide unbiased information
concerning the performance of various vendor productsin certain configurations. Moreover, this
clearing house could be used by utility owners and operators to implement vendor specific threat
mitigation technology, to reduce the overall risk associated with certain products. Federally
sponsored testing and certification regimes can aso be used to help purchasers of Smart Grid

technology understand and mitigate supply chain risk associated with specific products.

Federally sponsored cyber security threat analysis and risk mitigation centers should have
sustained funding and support to avoid a situation where cyber security or threat information is
withheld from utility owners and operators who are unable to pay for premium services. The
Federal regulatory framework and roles for all stakeholdersinvolved in securing the electric grid
should be clear to avoid duplicative or conflicting actionsin times of crisis. The electric utility
industry is not in the law enforcement or intelligence gathering business, and the government has
limited experience operating the electric grid. Thus, each should be consulted, and the flow of
information should be regularly exercised, before athreat becomesacrisis. Itiscritical that the
federa government and industry communicate with each other seamlessly; to avoid confusion,
those at the highest levels of government and industry should be involved in coordinating

responses and declaring the need for emergency action.

To improve electric system reliability and performance, public policy must encourage the
availability and affordability of utility-grade communications infrastructure for electric utilities.
In addition, state governments should continue to apply or utilize prudent rate making principles,

particularly those principles that recognize that there are costs associated with maintaining
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effective cyber security of Smart Grid components. Finally, EEI wishes to emphasi ze that

effective cyber security requires ongoing investment and vigilance.

VII. MANAGING TRANSITIONSAND OVERALL QUESTIONS

A. Transition to the Smart Grid Requiresan Advanced Plan that Appropriately
Balances a Variety of Both Short and Long-Term Objectives.

EEI members are actively engaged in devel oping potential Smart Grid scenarios to
establish along-term vision of the Smart Grid and to identify best methods to transition to the
Smart Grid. The goa of these effortsisto develop a Smart Grid technology game plan that
appropriatel y balances state and federal policy objectives, customer needs, business objectives,
and the adoption of new Smart Grid technologies. Key aspects of any Smart Grid roadmap
should include careful and customer-focused technology planning, internal and external
alignment of resources, disciplined processes for technology evaluation, and an open standards-

based approach to technology innovation.

Scenario planning is akey part of thisprocess. The goa in developing possible scenarios
is not to identify the most likely future scenarios but to examine how external drivers and
uncertainties (i.e., economic growth and public policy initiatives) may shape Smart Grid
deployment through 2020 and beyond. The characteristics of the resulting scenarios are used to
prioritize and select Smart Grid technology projects. Opportunities that appear to be relevant
and viable across multiple future scenarios receive additional consideration. For each future
scenario, it isimportant to devel op specific proactive responses based on the implications of that

scenario.
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A key aspect of any successful transition by a utility is to ensure customer acceptance.
To this end, transition roadmaps should include customer engagement programs that address,
among other things, the value of impending changes to prepare customers to understand new
products and services. In the case of smart meters, one of the lessons learned isthat a
comprehensive and proactive customer outreach plan that reaches customers through a variety of
channels (e.g., TV, radio, Internet, demonstrations at community events, door hangers, bill
inserts, etc.) prior to and during the deployment of their new advanced meters can ease the
transition. Engagement of customers must be on-going, through every phase of the transition.
Asthe American Recovery and Reinvestment Act-funded Smart Grid Investment Grant and
Regional Demonstration projects progress over the next several years, it will be important to
capture lessons learned and identify best practices that can be broadly shared. EEI members
support the Department’ s effort to capture the benefits of these projects and to make the results
available through the Department’s Smart Grid Information Clearinghouse.
B. A Phased Approach to Smart Grid Implementation that Ensures
Har monization Between Existing and Future I nteroper ability Standards and
Minimizesthe Potential for Obsolete Equipment Should Providea more

Consistent advancement of the Electric Grid into a M oder n, Forwar d-
L ooking System for All Participants.

EEI encourages increased collaboration between the electric utility industry, technology
companies, consumer advocates, and government stakeholders to develop options for integrating
Smart Grid technologies and systems with legacy technol ogies and systems, and supports the
continued development of interoperability standards and cyber security requirements through the
NIST process. Itisessentia that standards ensure that new equipment meets cyber security
requirements, is interoperable with other new devices, is compatible with legacy systems and

will be compatible with future equipment.
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The NIST report on Smart Grid Cyber Security Strategy and Requirements™ represents a
good step forward in identifying issues, challenges and potential solutions toward Smart Grid
interoperability and cyber security. If given sufficient timeto be properly developed and
implemented, through aworking and effective Smart Grid Interoperability Panel (“ SGIP”)and
Smart Grid Interoperability Panel Governing Board (“ SGIPGB”), then the NISTIR 7628 can be
helpful to the electric industry’s efforts to develop a safe and secure Smart Grid.>* It isimportant
to recognize that each electric utility has very specific and potentially unique implementation and
deployment requirements. Whileit is clear that Smart Grid products of the future must have

appropriate security “built-in” as part of design, nevertheless, one-size-fits-all solutions are not

appropriate.

It is essential to ensure harmonization between standards in use today and those being
developed for the future. For example, the substation communications standard |EC 61850
should be harmonized with the DNP3 standard which also covers substation communications.
The PAP 12 process supported by NIST is a positive example of a process to harmonize new

standards with existing ones.

A growing area of concern for electric utilitiesis the potential for technological
obsolescence. In contrast to traditional utility investments that have long, stable asset lives,
smart technologies are anticipated to evolve rapidly over the coming years. The Smart Grid
technology itself may have a substantially shorter life-cycle than the equipment it replaced.

Further analysis will be needed to better understand the potential impacts of replacing an

3 See NIST Report on Smart Grid Cyber Security Strategy and Requirements (February 2010) ("NISTIR 7628").
% See EEI Comments on Draft NISTIR 7628 (filed December 1, 2009).
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increasing amount of grid assets (which may have asset lives of several decades) with Smart
Grid technologies that have asset lives of perhaps a single decade.

Given the rapid rate of technological change that is occurring, depreciation rates may
need to be adjusted to reflect the relatively short economic lives of some Smart Grid assets.
State and federal regulators need to consider adopting policies that limit the impact on utilities of
prudent investments in assets that subsequently become underutilized or obsolete.

C. Multiple Utility Business Modelsare Likely to Exist in the Future Depending
on Regional Market Structure.

To examine the challenges associated with Smart Grid implementation and discuss how
Smart Grid technologies could change the business model for electric utilities, EEI held two
workshops in June 2010 that brought together 50 industry smart technology leaders (vendors,
academics, regulators, consumer advocates, Wall Street analysts, private business and

technology consultants, utility management).

The objective of the EEI workshops was to determine from a stakeholder perspective, the
impact that the deployment of smart technology might have on the structure of the industry, the
business opportunities/obstacles that may arise, and the regulatory and implementation
challenges that will emerge. Four scenarios with varying levels of economic growth and public
policy initiatives were examined. The scenarios were created following a careful analysis of the
critical driving forces affecting the Smart Grid, and after making some assumptions as to the
degree of impact (positive or negative) that these forces might have on the pace of technology

development and adoption.
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Takeaways from the workshops include:*

e Smart Grid technologies and applications will transform the utility industry.

e There are new dectric industry market entrants involved with Smart Grid
technol ogies and applications.

e Advancesin information technology are creating a new customer culture and new
customer expectations.

e Therewill be an increasing percentage of customerswho will be zero net energy
customers, have microgrids, etc.

The workshop participants believe that multiple utility business models are likely to exist
in the future depending on regional market structure, including:

e Traditiona vertically integrated utilities

e Commodity plus energy services provider behind the meter

e Wires companies

e Alternative generation supplier (distributed generation, wind, solar, etc)

e Utility/vendor partnerships—comprehensive energy packages with vendors focusing
on the customer side of the meter.

e Trusted energy advisor model—utility functions as “trusted energy advisor” for
providing the customer with information on behind the meter energy services
providers.

Because the Smart Grid will be developed and deployed over along period of time,
periodic monitoring of the scenarios will help to understand if adjustments in the Smart Grid

vision, strategy or development timing are required.

D. Delaying Investment in Smart Grid Infrastructure Could Have Unintended
Consequences.

Delaying investment in Smart Grid infrastructure may have severa unintended
consequences. Investments may become obsolete faster than expected. Some new products or

technologies may require accelerated Smart Grid deployment in order to leverage superior

% The themes presented here represent a summary and synthesis of the major discussions and takeaways from the
workshops. As such, they represent the consolidated opinions of the workshop participants and not necessarily the
views of EEI or any of theindividual participants or their companies.
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technology and lower deployment costs. Delays could result in postponement of operational
benefits, such as line loss reduction and situational awareness systems that could help the utilities
reduce or prevent outages. In addition, this could also lead to delays in indirect customer
benefits from new product solutions such as customized information, remote energy control, and
in-home information systems. Delaying Smart Grid infrastructure investments might result in
deferral of new economic development opportunities for new Smart Grid and energy-efficiency-
related businesses. Moreover, the unintended consequence of diminishing U.S. leadership on

Smart Grid isadistinct possibility.

Again, it isimportant to recognize, however, that there are differences in customer types
among and within customer classes and by region. Each utility has a unique service territory
with varying geographic, economic, and cultural characteristics. Targeted demonstration
projects may be needed to identify the benefits for each customer segment and what is needed to
achieve those benefits. Smart Grid technologies should be rolled out first where immediate
benefits arerealizable. AsNARUC indicated in their Resolution Regarding Smart Grid, “ Smart
[G]rid policies and standards should balance the costs of the Smart Grid with the benefits of the

Smart Grid and the costs and benefits should be quantified to the extent possible.”*

E. Challengesto Smart Grid Implementation Should be Addressed in a
Collaborative Process I nvolving all Major Stakeholder Groups.

There is widespread consensus that the communications, control and security aspects of
the U.S. distribution and transmission system need to be modernized and upgraded, and
additional transmission infrastructure needs to be constructed, in order to continue to ensure

reliable and secure electricity service. Increasingly, however, regulatory commissions and

% NARUC Resolution Regarding Smart Grid (July 22, 2009), available at
http://www.naruc.org/Resol utions/Resol ution%200n%20Smart%620Grid.pdf.
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various consumer groups are assessing the value to the customer of proposed Smart Grid
investments, expressing concerns over the costs and benefits of smart meters and dynamic
pricing including costs in danger of being stranded, unrealized customer benefits, potential
pricing proposals that may be harmful to some customers, and the potentia for increased
disconnections.

As demonstrated recently in Maryland, regulatory commissions are concerned over the
potential rate impacts of approving Smart Grid investments and are struggling to determine the
most appropriate mechanism for cost recovery and how the cost of Smart Grid investments
should be allocated among and within different customer classes.

In addition to ensuring that electric utilities are able to recover the costs of prudent
investments, maintaining U.S. globa competitiveness in Smart Grid technologies will require
that electric utilities have access to additional dedicated spectrum for critical operational needs.®
Utilities need the flexibility to utilize the communications networks and technol ogies that
provide their customers with the appropriate level and quality of service, which is economically
priced and provides the appropriate level of access, security, reliability and privacy.

Given the complexity of these challenges, EEI believes that the most efficient path to
addressing these challengesisto initiate a collaborative process that would encompass all major
stakeholder groups including regulators (state and federal) and the Administration. A few
venues where collaboration is occurring include the ongoing work by EEI to engage industry
stakeholders in dialogue to address Smart Grid implementation issues, the FERC/NARUC Smart
Grid Collaborative, the current regional transmission planning process, and the DOE’s Smart

Grid Information Clearinghouse.

3 See Comments of EEI, DOE NBP RFI: Communications Requirements (filed July 12, 2010).



The collaborative process should focus on development of best practices for the
resolution of various policy, regulatory and implementation issues that are arising as smart

technology is being deployed.

F. Federally Funded Resear ch and Development Can Support Smart Grid
Deployment.

As mentioned earlier in these comments, additional research is needed to devel op cost-
effective energy storage technologies. In addition, tools are needed that model customer
charging behavior and impacts to the electric grid. Given that electricity is ajust-in-time
commodity, utilities need tools that enable them to predict load at agranular level. For example,
areservation system is needed that could potentially be built into cars and other devicesto
stagger charging in order to avoid overloading the distribution system. Other areas where
research and development is needed include applications and uses of phasors on the transmission

system and further research into practical ways to increase security of the electric grid.

CONCLUSION

EEI respectfully requests that the Department consider these comments and ensure that
any DOE recommendations regarding the wide range of Smart Grid issues that are the subject of

this request for information are consistent with them.

Respectfully submitted,

EDISON ELECTRIC INSTITUTE

/s/ David K. Owens
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