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What is Grid Modernization

* Replacing aging power apparatus infrasructure (some
In excess of 50 years old) and antiquated information
and control hardware (analog and early vintage digital
equipment).

* Applying modern and evolving communication and
control infrastructure (advanced digital technology and
software systems — so called Smart Grid apparatus)
and advanced metering (“Smart Meters”)

e Creating a flexible grid system to accommodate
renewable energy sources, energy efficient technology,
new end-use electrification options, demand response,
and electric transportation.
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Tomorrow’s Power System...
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[ Distributed generation, two-way power flow, active consumers }
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Grid Modernization -- Conceptual Model

Anplving Modern Communication & Control Technologo

Smart
Meters

Source: EPRI Report to NIST, 2009
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Sensor Needs for Transmission Lines & Towers

Source: EPRI 1016921
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End —to — End Efficiency

Generation Transmission & Distribution End Use
Utilization
~ 65% loss ~ 7% loss ~ 889% loss
(incandescent
— electricity electricity [1lght example)

100 ~ 35 ~ 32 ~4
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Methodology

* End-to-end assessment of the possible use of sensors,
communications and computational ability in each
element of tomorrow’s power system.

* Validated with EPRI staff, industry advisors and select
vendors and consultants.

« Cost estimates are uncertain — therefore a range of
estimates was used.
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Estimating Cost/ Benefit of “Smart Grid”
The Analysis is Different

e Scope of the Technologies
e Scale of the Technologies
e Span of Markets and Market Players

This combination of scope, scale and market span makes it

challenging to identify market barriers and program

beneficiaries, and complicates program evaluation.
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Summary of Estimated Cost & Benefits of the
“*Smart Grid”

Categories 20-Year Total
($billion)
Net Investment Required 338 -476
Net Benefit 1,294 — 2,028
Benefit-to-Cost Ratio 2.8-6.0




Total “Smart Grid” Costs
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What can you buy for $500 Billion

* You can buy all 32 NFL football franchises — 19 times
* You can buy 14 Marlin stadiums for all counties in FLA

* You could buy 5 Mac laptops for every school-age child
In the USA

* President Bush spent $700B to bail out our financial
Institutions
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Jobs for “Smart Grid”

* One study identifies 334 relevant U.S. employee
locations spread across 39 states

« “Smart grid” provides a way for well-established firms
to transition from traditional products into new areas,
Including new manufacturing opportunities

* The fast-growing global market for smart grid
technologies presents valuable export opportunities
for U.S. firms, large and small

e Future U.S. job creation by vendors will likely
concentrate in high-value IT innovations, product
development and systems design and engineering
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Smart Meters in the News

Three Issues:
» Value

» Health

» Privacy
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What is our Progress at deploying Smart Meters

 Market size: 160 M
e« 2012: 30M
e 2015: 60M

New Smart Meters have a projected life of 15 years




A Basis for Privacy

The instrument (the telescreen it was called) could be dimmed, but there
was no way of shutting it off completely.

....He went back to the living room and sat
down at a small table. For some reason the
telescreen in the living room was in an
unusual position. Instead of being placed as
normal—where it could have full command of
the room. By sitting in the alcove , Winston
was able to remain outside the range of the
telescreen. However, he could be heard.....
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Third Party Assessment of Consumer Usage
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Technical Report on Smart Meter Measurements
(Dec 2010) & Related White Paper (Feb 2011)
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Omnibus Study: Quantifying Key Privacy
Results

 EPRI Team & Smith-Dahmer selected several key items
of learning to quantify

e Several questions were created from the interactive
consumer study for further study / validation

* A separate group of 1,000 survey respondents selected
to represent a variety of demographics.

« Omnibus Study focused on:

— Usefulness of select consumer smart grid technologies
(utilization and/or ownership)

— Usefulness of additional information
— Relative ranking of meter data privacy
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1,000 survey respondents were asked to
select their top three privacy concerns.

9% 74% 4% of 1,000 survey

data in top 3 privacy concerns

70%
I I respondents ranked meter

26%
0,
16% 11% -
4% 3%
' . I
Security of Security of Security of My privacy  Privacy of my Privacy of my Use of Use of data None of the
personal banking credit card rights in information cell phone information tracked by above are of
identification information and information general ("big contained on  usage data tracked by retail electricity = concern to me
information transactions brother") social (number of stores provider of
(such as social networking  calls, location regarding my when and how
security sites (e.g. tracking, etc.) purchases and much electricity
number) Facebook, purchase is used in my
LinkedIn, etc.) habits. home
(Information

athered by
art Meter)
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Closure

Evolving and Implementing Grid Modernization
IS a Journey not an End Point

 Address consumer “pain points” such as:
— Lack of knowledge about what is effective and what is not.

 Present/describe consumer’s accurate and timely personal
energy information as a key tool to manage cost.

» Alleviate consumer concerns about privacy with both data policy
and perspectives.

e Influence content in media and social media.
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Together...Shaping the Future of Electricity
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