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CHAI RMAN SHEAHAN: Good norni ng, everyone and
wel come to the Illinois Commerce Comm ssion's Policy
Session on Smart Cities. This session is convened
pursuant to the Open Meetings Act. Our guests and
panelists should be aware that a court reporter is
present. A transcript of this session will be
posted with the Comm ssion's website.

Wth us are Comm ssioners del Valle,
Edwar ds, and Rosales. We have a quorum

| would |ike to thank today's
panelists for the effort they presented in their
presentations and for all of you for taking the tinme
out from your busy schedules to attend.

| would also Iike to offer Anastasia
and Elizabeth a special thanks for organizing this
t oday.

Third, technol ogi cal advances in
cities and other public sector organizations have
t he opportunity to benefit fromincreased
efficiencies created by wireless networking and the
| nt er net.

According to Navigant Research, a
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Smart City is the integration of technology into a
strategi c approach to sustainability, citizen
wel | - bei ng, and econom c devel opment.

The smart city concept has devel oped
in response to rapid changes happening in cities
around the world. Cities are the focal point for
some of the most profound econom c, social, and
environmental, and technol ogical issues facing the
wor |l d today.

Now vis-a-vis is the need to nove
towards cl eaner and nore efficient energy resources
in order to nmeet the demands of an urban popul ation
that will expand by 2.4 billion people over the next
35 years.

Defining characteristics of the smart
city concept is the focus on econom c devel opment.
Cities must be centers of innovation that provide
jobs for citizens and attract businesses.

Af f ordabl e and reliable energy is one
of the nmost basic features of an econom cally robust
city providing an energy infrastructure to meet the

needs of industrial and commercial organizations
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whil e meeting sustainability goals is a grow ng
chal l enge for cities.

Energy infrastructure is also a
critical element of a city's resistance to
catastrophic events. Cities represent only
2 percent of global |and but are responsible for
around 80 percent of the global Gross Donmestic
Product. They're also responsible for around
70 percent of the world' s energy use and roughly the
same percentage of greenhouse gas em ssions.

Consequently, city |eaders are attenpting
to devel op ambitious energy efficiency and carbon
reduction programs often partnering with | ocal
utilities.

Utilities are helping cities deliver
energy efficiency programs through innovation, Smart
Grid Technol ogy, demand management, renewabl e
generation, and adoption of electric vehicles.

Energy efficiency initiatives provide
a means for cities to roost their operational costs
and, thus, protect vital services, such as public

safety and educati on.
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Smart energy prograns can help inmprove
quality of life by not only making affordabl e,
confortable homes with | ower heating bills a reality
but by improving services, such as Smart
streetlights while reducing costs.

As the appetite for intuitive,
predictive technol ogy rises, governments nmust adapt
to the changing culture and increase smart resources
surroundi ng them

A few industry predictions speak to
t he i nmportance of smart cities in the years to cone.
In 2016, alnost $40 billion will be spent on smart
city technol ogy. By 2018, according to Gardner,
more than 30 percent of |ocal government agencies
will use the Internet update to support half of
their m ssion critical programs.

Twenty percent of smart cities
wor |l dwi de wi Il have key initiatives that address
medi cal heal t hcare and agi ng popul ation issues to
i mprove quality of life, and 30 percent of our
interaction with technology will be through

conversations with smart machi nes.
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To devel op an integrated energy
strategy, regulators nmust be forward-|ooking and
aware of the critical issues facing cities and
communities as a whole to create into innovative
energy policies.

Today's session will feature panels
i ntended to explore the role of the energy consunmer
in smart cities, discuss strategies for accelerating
i nnovation, specifically the role of industry and
academ a, and consider the role of utilities in
building smart cities and reshapi ng how fundament al
services are delivered and managed.

| hope this session will develop a
consensus around the values of smart cities and how
i ndustry can utilize information and comuni cati ons
t echnol ogi es, and deliver innovation to custoners,
realize cost savings, and optim ze operational
efficiencies.

Thanks again for being here. ' m
going to hand it over to Anastasia who is going to
moderate our first panel.

MS. PALIVOS: Thank you, Chairman. And l|like the
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Chai rman said, my name is Anastasia Palivos and |I'm
t he noderator for Panel 1. The role of the
Energy Consuner in Smart Cities.

The purpose of Panel 1 is to discuss
how city | eaders and stakehol ders target and engage
vari ous consumer segnments to participate in smart
city initiatives. Questions will aimto concern
consumer perception and overall awareness of the
Smart Grid/ Smart Cities Concept, as well as to
devel op an understanding of the best approach to
communi cate with citizens the val ue proposition of
smart cities.

The format of the panel will consi st

of three presentations by each of our panelists

foll owed by a series of questions. If time remains
at the end, we will take questions fromthe
audi ence.

Before we will begin, | would like to
i ntroduce our panelists. First, we will hear from

Andr ew Bar beau, who is a senior clean energy
consul tant at the Environmental Defense Fund. Next

we will hear from Dave Kol ata, Executive Director of
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the Citizens Utility Board. Fol |l owmi ng Dave, we wil |
hear from Anne Evens, CEO of El evate Energy; then we
will hear from Patty Durand, Executive Director of
the Smart Grid Consumer Coll aborative; and |ast, but
not |less, we will hear from Jennifer Montague,
Director of Strategy and Technol ogy at Conmmonweal t h
Edi son. Pl ease join me in welcom ng our panelists.
(Appl ause.)

MR. BARBEAU: Thank you very nuch. My name is
Andr ew Bar beau, President of Accelerate Group and
Seni or Cl ean Energy Consultant to Environment al
Def ense Fund.

| appreciate the invite to speak

t oday, and as the person going first, |I think I had
better attenpt here to frame a little bit of the
hi story and the chall enges and opportunities for the
smart cities area for the speakers ahead.

| ve worked over the past several
years with the growi ng network of international
col l aborators on this topic and devel oped an
advancement by creating smart cities, smart city

technol ogy, and policy and | hope | can share a

10
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little bit of what | |earned on that today.

First, to keep it sinmple and broad, when
we discuss smart cities for this context and | am
typically referring to an integration of |arge scale
data and communi cati ons technol ogies with the urban
environment, data communi cations, but we also have
to lunp data -- we often lunp data into a big
bucket, so | want to make sure when we tal k about
data, that we identify whether we are tal king about
data for planning or data for operations.

Since we turned to planning for growth
and i nvestments and adaptation, we try to coordinate
data in a way that helps them achieve their
| ong-term policy goals, but this end is different
fromreal-time data that has transacted a need for
operations to make cities function and markets grow.
That simply is what do you need to know and when.

So a little bit of history, and |
apol ogize the listing is a little bit small, maybe
Mark can see that in the front row.

So this is -- the distinction is

i mportant to understand where history has come from

11
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and where it's going. So a half decade ago we saw
someone threw sheets into a computer nmodeling, threw
traffic flows that are designed for new roads and
corridors. But even before that, city planners were
using data records in the real world to form
infrastructure on them

The worse roads in the world have
been built around paths of humans and ani mal s
warrant to the earth as they recorded their
preferred routes to make it through, but, nmore
recently, |ooking back to 1990 since governing of
soverei gn nations, eventual transactions online,
we' re maki ng nmovement toward the government to
reduce costs and make managing the city easier on
city governments and its people.

About ten years ago we saw the first
wave of ambitious smart city projects, major planned
pop-up cities, such as Sun Row, Natar, and Qatar,
and the United Arab Em rates, that would pop up in a
single wave and would be purely designed as an
all -enconpassing smart city solution that was

designed to pronmote the nmost sustai nable wave

12
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pl anned and surveilled cities in the world.

For established cities, we saw a
movement about six or seven years ago to adopt data
pl atforns. This was based on the sinmple principle
that if we make the data avail abl e and accessi bl e,
interested citizens and busi nesses can turn that
sonmething into sonmething that is useful to them

At the same time though, |arge vendors
were | ooking to add to these assets and proposing to
build | arge conmmuni cati on networks, software
systems, and back-end databases and provided to
cities with what they found.

Al so, in response to that, we saw
somet hing else. W saw novement by some cities in
droves, if you open the door not just to vendors but
to citizen-driven, community-driven initiatives
chall enging the notion that the environment bel ongs
to city government alone, and we will talk nmore
about that in a mnute.

The trend is clear there's a strong
drive to vastly increase the amount of data we can

collect, the speed at which we collect it, and

13
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figure out the purpose for which it is to be used.
How we make avail abl e our data for planning
operations and for what purpose can have a
significant inpact on our ability to state our
energy goals and anbitions.
(Slide presentation.)

Here is an exanple of such an effort.
This is a planning tool that the City of Anmsterdam
-- for the City of Amsterdam and that's how energy
is used by buildings, by rooftop solar potential,
all ows conmpanies to target investnents in energy
efficiency, district heating and cooling,
m crogrids, distributed generation.

| use the exanple in Europe nore
broadly, because they are now years ahead of where
we are in the smart city field. A lot of that has
to do with different regulatory environments where
states are primarily responsible for energy policies
and central programs in the U S., but it is the
cities that are |argely responsible for these
initiatives throughout Europe and that changed how

t hi ngs operate.

14
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Now Eur opean cities reveal part of the
reduction of |everaging their investments in the
buil ding environs to achieve those in a real way,
thus, the smart city movement, which focuses on
activities of stakeholders in cities, stand a chance
of acquiring there, but we have | earned sonme
significant | essons fromthat.

So how do we learn from those cities
and utilities that are starting out as half making
m st akes and half successes? Throughout Europe,
Asi a, and even parts of the United States, we are
hearing the same thing.

Number one, cities have failed when
they started with technol ogy rather than by
identifying the chall enges that they seek to
address. The French is the sane.

Cities have seen years of pitches from
the | arge software and network vendors prom sing al
t hat can be acconplished if they just lock in their
contracts, but how can you make such a |l arge capital
investment if you don't even know the full set of

i ssues we are trying to solve? Can | count the

15
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nunmber of pedestrians in real-time on Cicero? Sure.
So what .

Cities have viewed this -- Nunber two,
cities have viewed this froma top-down approach how
to manage a city. There's a certain temptation to
the NOC, the Network Operations Center, of 20
monitors and wi de-stream data comng in. You know,
this makes sense for emergency managenent, but are
we ever talking about a world in which technicians
are very responsive to sudden spiking in CO2.

Shakespeare and Leavitt were
generalized in the 42nd Ward at a monent's notice,
probably not, but the third point is successful
cities have cultivated a bottom up approach. How do
you enpower your citizens?

In contrast, these cities have been
successful in launching smart city applicants,
because they have done so focusing on citizen,

i nnovators, including initiatives, initiatives
devel op a connected world around them

The cities ask the question of fuel

compani es how do they open up the data in the city

16
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grid to enable such a departure of companies to
optimze traffic flow or how do they open up the
data on electric grids to enable comunities to have
20, 30, 40, 50 percent penetration to nenbers.

That flight over Amsterdam that we
showed earlier as part of the initiative |aunched
several years ago, Amsterdam smart city, that is
such a platform The focus is on enabling citizens
and communities to source, devel op, and i nmpl ement
their own ideas for smart mobility using notably
m crogrids and deploying air quality sensors.

So, as we think about that platform
approach and how we can nove in that same
direction, the first example that | think people
will be talking about today is Smart Grid. The core
guestion we are faced with in the Smart Grid is
ultimately what could you do if you could measure,
manage, and conmmuni cate energy use in real tinme.

Now | et's go back to the top-down
approach. Some utilities, maybe not only Illinois
but around the country, they use Smart Grid as a

yearly savings, ability to get outage notifications

17
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usi ng outages from switches, network monitoring, and
maybe some new rate design

But in the bottomup approach, the focus
on the consumer is a little different where adopters
use data from year-end structures to |l aunch entirely
new i ndustries and smart devices, better inmplenment
energy generation, creating new pricing mechanisns
to change behaviors into grid roles, even pursuing
busi ness model s, the Huberization to energy sectors
by Dr. Huber at Northwestern where individual users
transact energy services between thenselves all
because he introduced the measuring fold.

Lastly here, the second example is

smart streetlights. You will hear a | ot today about

smart streetlights and mcrogrids. Again, let's
t hi nk about the core question here. What could you
do if you had a power source, network connection,
and real estate every one hundred feet in the urban
envi ronment ?

That top-down approach you will hear

t oday may discuss the opportunity to dimthe |ights

from afar, capture energy-efficiency savings, and

18
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maybe hot-wire sensors and take the grid information

back to your 20 screens and your proprietary

dat abases, but the true value here is the network.

What if rather than sinply installing

these lights as is, those lights include something
as simple as a USB hub powering data, allow ng any
third party to plug into the device and paying a
smal |l fee for bandw dth usage.

Think of it as an app store for the
real world. What type of research, what type of
i nnovation, what type of business model, what type
of revenue could come fromthat? That's it.

MS. PALIVOS: Thank you, Andrew.

Chai rman, Conmm ssioners, do you have
any follow-up questions for Andrew before we nmove
on?

(No response.)
Dave.
MR. KOLATA: Thank you, M. Chairman,
Comm ssi oners. My name is David Kol at a. " m the
Executive Director of the Citizens Utility Board.

It's great to be here and | appreciate the invite.

19
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At CUB, we are generally supportive of
Smart Grid and think that Smart City Technol ogy, if
designed properly within the consumer center, has
great potential for cities, and the state, and the
country.

If I had to put in one sentence why it
is we are generally supportive of Smart Grid is that
our job is to make sure that the rates are as |ow as
t hey can be reasonably going forward, and we think
that distributed energy resources are key for that
| east cost vision.

There are very prom sing trends with
technol ogy, with declining costs of solar, and
battery advances, and inproving automation systens,
so we're on the presses and there are a lot of big
gains when it comes to energy efficiency and
efficiency demand response.

If we set the system up well, we would
argue, | think we can argue quite well, in fact,
that the Smart Grid is necessary if not sufficient
conditioned for maxim zing the data entry resources.

So that's where our world view is

20
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comng from It is the |east cost world view I
need to think that | ooking forward that energy
efficiencies are the key for that, but that's not
goi ng to happen automatically. It's not put in
infrastructure networKks.

Smart Grid doesn't mean that the val ue
is going to be maximzed or these things are going
to turn out to be the |east cost feature. There is
a risk here that you get the bill w thout the
benefits, so this is why we keep com ng back to
maki ng sure that the investments that we are making
that all of the value is maxim zed.

What does it mean when |I'mtalking
about -- when | say "maxim zed," |'m tal king about a
| ot of things in the bottom up approach there. Can
you set up the network so that data moves seanl essly
and quickly to third parties so we can have
i nnovation?

We need to enable technol ogies, |ike
Comunity Solar, TOU Pricing, all these things that
we are going to give consumers in the system an

opportunity to save, and | think that really that

21
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will be the key to the education component of this
and answer questions that you would Iike us to
address around consumer educati on.

| think the key to that is giving
somet hing that consumers can do. No one is going to
care about Smart Grids or smart cities in the
abstract, but they will care about functionalities
and that enables themto do things that they really
want to do, be it peak-tinme rebates or real-time
pricing, community solar, that's the key, and that's
why we are going to keep pushing to make sure that

the value of these grids are fully devel oped,

because no one will care in the abstract, and |I do
think in Illinois consumer education is an on-going
process. | think it's going better than as -- |
think there's still a long ways to go.

| believe we have avoided a | ot of

pitfalls that have occurred in other states, but

it's still a work in progress, and | think that Anne
and Pat will have slides to that effect. There i s
still alot to do in this arena, and | think it

really comes down to making sure that we don't m ss

22
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an opportunity to do sonething.

| do think that utilities wil
play a key and inportant role in all of this. When
we're tal king about distributed energy resources, it
is distributed in ternms of what gets back to the
di stribution grid and making sure that the value is
optimzed and will require that we determ ne what is
a proper nmonopoly function, what is a conpetitive
function, and then for the vast majority of services
that | think at the end of the day are probably sonme
combi nation of how does the pricing work, how does
-- who gets what, how does the flow of revenue nove.

| think those are al
utility-in-the-future questions at the end of day
and that's why we do think it's important to nmove
forward for the process on that, because there are
no easy answers, but those are very interesting
guestions there, and when you start thinking through
smart streetlights, which we are very nmuch
supportive of, you know, one question is where does
the revenue come from and the possible answer to

that is energy markets where infrastructure trust
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advances some of the money, but an equally inmportant
guestion is where does the money go and who gets it,
who's taking what risk, and because the utilities
are going to be involved in that, obviously, we are
going to be dealing with consumer noney at the end
of the day.

So figuring out deregul atory | andscape
probl ems and those types of questions | think wil
be absolutely crucial, and we | ook forward to
participating in that process. Utimately, | think
we do need a coherent regulatory framework and
performance that -- an incentive structure that it
can encourage innovation around these cost options
and technology that will require a rethinking to a
certain extent of our current regulatory framework I
bel i eve.

There are a | ot of complicated and
i mportant questions, but certainly we are commtted
to try and move forward. Our sense is that there's
an increasing group of folks in Illinois who are
interested in doing the sane.

Just a final word here on smart

24
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cities. | know Andrew mentioned Opticon, which may
or may not be a good metaphor, but it is a good
met aphor for my final words here, because | think
it's very important as we think this through to put
the consumer in the private sphere at the center of
all smart city system architecture and design.

|f you think about smart cities in the
br oadest possi ble senses, it's basically sensors
combi ned with big data machi ne | earning which
obvi ously can raise privacy concerns.

| think that we handle those well on
when we're dealing with elective data, which is good
and i nportant and an absolutely necessary thing to
do. But when you start thinking through other types
of data, relocation data, or health data, or voice,
there's, you know, some very disturbing privacy
implications that | think we are going to need to
address as we -- on a case-by-case basis as we nove
forward on this.

| think the current debate with Apple
and the FBI on encryption technology is just sort of

a precursor of that. | think it's just something
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t hat again may not have an easy answer, but we are
going to have to work through that.

We certainly don't want to end up in
an actual Opticon. That's not really in the
consumer or citizen's interest, and then al so
security. This is the market texture.

Ri ght now | think that that's, to sonme
extent, it seens |like taken for granted by a | ot of
manuf acturers. | know that there's some stories
recently about a search engine called Shodan where
you can basically search engine for Internet things,
and they used it, and pretty easy to find out that
not everyone has secured their baby nonitors, and so
there was a whole series of stories about, well,
peopl e basically, even hacking, just getting photos
frominside your home, because you hadn't secured
your baby nonitor. s that the fault of the
consumer ?

| would say no at the end of the day,
because ultimately we have to make sure that the
architecture is easy, and peopl e understand, and

that it's automatically secured so you don't get
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into these situations.

So | think, as we think through Smart
cities, we think there is a |ot of potential. W
just want to make sure the consumers are centered,
and | do believe that privacy and security issues
will have to be addressed in a way that gives the
public confidence to nove forward. Thank you

MS. PALIVOS. Thank you, David.

Chai rman Comm ssi oner, do you have any
questions for Dave?

COWM SSI ONER ROSALES: Sure, | do.

Good norni ng, Dave.

MR. KOLATA: Good nmor ni ng.

COVMM SSI ONER ROSALES: | n your public comments
there seenms to be sonme trepidation in the rollout of
a nunmber of smart grids.

What woul d be your -- and it may or
may not be correct -- what's your time line in how
this would be rolled out.

MR. KOLATA: You're talking about the smart grid
as far as electric, or smart cities, or broader?

COMM SS|I ONER ROSALES: The broader.
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MR. KOLATA: | don't think that | have
trepidation per se. | just want to raise that | do
think that the privacy and security issues are very
i mportant, and | think that this sort of gets to
what Andrew was saying at the begi nning about a
t op- down- ki nd-of -technol ogi cal -ri sk approach.

We are very nuch intrigued and we
think there's a ot of possibilities fromsmart city
technology. We just want to make sure that it's
i mpl emented correctly and appropriately, because we
don't want to see a situation where, in effect,
consumer privacy and the privacy is eroded over
time.

When we think through, it can be
sensed. There is a lot that can be sensed, and, in
fact, if you searched automatically, there is a | ot
t hat could be sensed, and the fact if you searched
automatically, there's a lot of things that can be
done, so | just wanted to basically raise it, but I
think that from a regulatory point of view, and this
-- you know, we include the Illinois Commerce

Comm ssion, but probably others, too, depending on
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technology -- | think it's going to be inmportant to
have a framework that really makes sure that
security and privacy are integral to the whole
system s architecture.

MS. PALIVOS: Thank you, Comm ssioners Rosal es.

Now we are noving on to Anne.

MS. EVENS: | "' m Anne Evens, CEO of El evate
Ener gy. | want to thank the Chairman and the
Comm ssioners for hosting this panel today and for
t he opportunity to speak and al so Anastasia and
El i zabeth your help in affording us this great
opportunity.

So at Elevate, our mssion is to smart
energy use for all. W design and i nmpl ement energy
efficiency advertising prograns and energy
assi stance and educational prograns across the
state, and we are talking to famlies and consuners
every day about what they think and what they care
about, and I'm going to talk sort of on some bigger
t hi ngs, because | got a peek at Patty's presentation
and she has a |l ot of great data. So just to sort of

start out with | think that we made some successes,
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as Dave said, on the education front.

| think there's an increasing
awareness that there are Smart neters out there, and
| think I would agree we've had a | ot more success
in Illinois than in any other state, but |
think -- well, it's nice to kind of pat ourselves on
the back a little bit.

| think the challenge that we face
truly communi cati ng and educating consumers on the
opportunities that the Smart Grid and, in
particular, smart cities is huge and, you know, when
| think about the |ast 30 years that | have been
wor king on city and community devel opnment and energy
i ssues, you know, there's been a | ot
of -- over decades we kind of delivered energy in
the same way nore or |ess, and over the |ast ten
years or so or maybe even a little | onger, the
envi ronment changed.

| think things are changi ng very
qui ckly, and I don't think we can underesti mate how
much education is needed to get us to a place where

customers are really benefitting.
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So | think in terms of trying to
answer the question what does this Smart Grid or
what does smart cities mean to customers at this
point, | think at this point it really is very
little and I think that we -- until we can very,
very clearly communi cate how famlies can benefit in
terms of reduced bills and how their communities can
benefit in terms of inproved infrastructure, we
can't really hope to fully engage peopl e and make
sure that the benefits are reaching everybody.

So | think while we made a | ot of
progress and there's a | ot of opportunities, we are
going to have to really work very closely together
to make sure that we are successful.

| think it's really incumbent on al
of us to work together and figure out how we can
really denmonstrate that val ue proposition for
customers, and, you know, clearly customers are very
interested in saving noney, and | know Patty wi |
give a lot nmore clear data on that.

Clearly customers are interested in

getting information, but | think it has to be actual
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information, information that drives change so that
by shifting consumpti on off peak, you save noney,
and | think we are going to have to work very
carefully to make sure that we are providing the
right level of data to everybody so that everybody
can benefit and then clearly there are environment al
benefits.

| think as we | ook at the chall enge

that the city faces in terms of older infrastructure

and the need to make investnments in the city's
infrastructure, as well as the utility's investment
in the Smart Grid and in smart cities, if we could
really align those and get everyone noving forward
towards the same set of goals, we could make huge
strides that benefit customers as well as the city
and the utilities.

So to talk a little bit about how
customers are engagi ng now and the picture on the
slide there is an in-home display called ORB. Our
customers have been working on our pricing progranms
for decades, really |love these kinds of sinple

t echnol ogi es that encourage people to shift.
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Consumption off peak, but there's a
| ot of other technol ogies out there as well and |
t hi nk we have seen the benefit of ComEd's Hourly
Pricing Program Time Savings Program as well as
Ameren's Power Smart Pricing Program Peak-Time
Rewar ds Program

So those programs are really prom sing
and they're actually delivering savings. They're
reducing bills as conmpared with a fixed price rate
to custonmers across the state, and | think we have a
real opportunity, too, with new options, including
time-reduced rates, to really expand on the better
off-rates that are out there for customers that
deliver actual savings that are concretely tied to
the smart grid, so I think there's huge
opportunities on that front as well.

And then, finally, | just wanted to
ki nd of summari ze and |l et custonmers speak for
themsel ves. You know, we have -- when you think
about Illinois or even across the City of Chicago,
we have a huge diversity of customers and customer

needs, so, you know, we have fol ks that
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own the electric vehicles and they can charge at
night at a very |low cost, of course, are very happy
and engage with the Smart Grid, but we also have
| ow-income famlies with kids who take advantage of
hourly-pricing progranms and efficiency programs to
both conserve and significantly reduce their bills.

There's a |l ot that we can do to help
customers control their energy costs over time, and
then | think with the Peak-Time Reward Program we
have very sinmple, sinmple ways, very safe ways to get
customers engaged, and we can get nmore and nore
customers on these programns.

You know, one of our customers said
it's kind of a no-brainer. Everyone shoul d be on
this program and they're seeing savings
i medi ately, so | think this has been proven to be a
good way to engage with customers.

| still say that most famlies don't
yet understand how they can consune energy in their
homes, how nuch gas they consume, and how much
electricity they consume, and how their own behavi or

and choices can influence that, so, again, there's a

34



10

11

12

13

14

15

16

17

18

19

20

21

22

huge need for educati on.

Finally, in terms of what we need to

do to remain forward, | think we really need to have
a conmprehensive approach. | think the energy
| andscape in Illinois is confusing.

There's a lot of different -- a |ot of

different messages going out with regard to Smart
Grid, with regard to efficiency, with regard to
different providers, and | think we need to conme up
with a way so that when we are engaged with
famlies, we can give thema sort of
i ndependent-trusted, community-based set of
informati on and recommendati ons that hel ps them
access everything as opposed to |I think what we have
ri ght now, which we have a | ot of different messages
goi ng out and a |lot of confusion which doesn't -- it
limts the accessibility of all of the offerings
t hat are out there.

| think we need technol ogi es,
technology is -- and I know we are going to be
tal king about a I ot of technology. Technology has a

|l ot to offer consumers, but | think as we offer
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technol ogy, we need to make sure that we are
offering technol ogies that's successful to everyone.
So | think nowis the tinme to start
denmonstrating to customers that there is real value
and there's real value to everyone, so if we can
denonstrate that through comunity solar pilots that
i mprove the accessibility of distributed generation

to a | arger number of customers and we can

accel erate some of these denonstrations, | think
we'll see a much nore engaged consumer as well as
we'll be able to deliver real benefits to consumers,

So thank you.

MS. PALI VOS: Chairman Sheahan, Comm ssioners, do
you have any foll ow-up questions at this point?

CHAI RMAN SHEAHAN: Yes. And hel p us think about
some ideas that kind of got raised at the housing
policy session and today.

|'m struggling a little bit with -- we
had a data point at the |ast session that showed
t hat | ow-i ncome househol ds, relatively speaking, use
more energy; is that right?

MS. EVENS: Yes.
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CHAI RMAN SHEAHAN: And so | think, you know, you
are saying that this is way down on peoples' radar.
There's kind of a |lack of sophistication generally.
Low-i ncome houses use relatively nore electricity,
but it's not -- it's not a big concern for them or
peopl e generally.

So how do you get | ow-incone
housing -- you know, |ow-income househol ds that are
al ready struggling with sort of sophistication to be
engaged in this?

You mentioned real-time pricing, but
that's somet hing that a sophisticated person could
t ake advantage of to reduce their bill, but someone
who's not really paying attention doesn't really
understand, could actually end up paying nore,
couldn't they, if they use relatively more to begin
with, they're relatively |l ess sophisticated than
others? Are there pitfalls to that?

MS. EVENS: Well, | would say -- just respond to
where you started, | would say that | ow-incone
customers are concerned about energy costs, and

they're concerned about utility costs, and they're
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very aware of how inportant utility costs are
towards their -- with regard to their visibility of

t heir housing.

VWhat | meant to say, and | apol ogize
if I wasn't clear. What | meant to say is | think
that a | ot of people still don't understand how t hey

use energy in their homes, so they may not, for
exampl e, know that their heat and domestic hot water
is likely to be related to their -- how they use --
how t hey heat their homes, and how they heat their
hot water is related to their gas bill and they may
not understand how their actions and use of
appliances are related to their electric bills,
because we haven't done that |evel of education yet.
We have made a | ot of successes, a
| ot of progress, but there's still a ot nore work
to do, and | think that, you know, energy
consunption in the |ow-income households is very
diverse, as diverse as it is in other sectors, and
you will see some |ow-income customers who probably
could do very well on hourly pricing and some t hat

may not do as wel l.
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| think the way you get at that is

because the data is now avail able and you can take a

| ook at peoples' consunption patterns and | oad, |

t hink you can target the right

ki nd of program that

will result in benefits to the right kind of

household, and | think that's where we are.

We have a | ot of

t hi nk we should chall enge ourselves to come up with

the right set of programs for

demogr aphics, and this speaks

opportunities and |

the right

think a little to

what Andrew was tal ked about with regard to

bottom up strategies and the need to devel op

strategies that are -- that are comunity-based and

t hat nmeet the needs of the particular communities

that they're targeted towards.

CHAI RMAN SHEAHAN: Thank you.

MS. PALIVOS. Patty.

MS. DURAND: All right. So

| am excited to be

here. ' m excited actually that this Comm ssion is

having inquiry into smart cities, because Illinois

has shown such | eadership in their smart grid

initiative and i nfrastructure,

electricity
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infrastructure | egislation, and among the states
across the U S. that we're constantly | ooking at,
|'"d say Illinois is at least in the top five, if not
in the top three.

So the fact that you are having this
wor kshop today and havi ng speakers in from across
the U S. to share what they know really speaks
hi ghly to what the future goals for this state is
for smart cities, so we're all watching.

So the Smart Grid Consumer
Col | aborative is a non-profit, and our focus is to
research consumers around what they know, what they
want, and who's out there when it comes to energy
and technol ogy.

|'d like to share with you a little
bit today about what we know. This data that 1'1]I
be sharing with you comes fromthis research. It's
our annual Consumer Pul se and Mar ket Segmentation
St udy. It is a benchmark study that we do every
year. We are a six-year old non-profit and you are
seeing that's Wave 5, so this is our fifth wave of

asking consumers questions and studying consumer
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preference and i nterests.

"1l start with the question that many
of the panelists have already addressed, and that is
"What do consumers know?" And the main question
t hat we do ask them when we begin the survey is
"Have you ever heard of the term'smart meter?'

Have you ever heard of the term Smart Grid? And, of
course, for the focus of today, have you ever heard
of the termsmart city.

We haven't asked them that, but I
think it's clear fromthis data that the answer
woul d be simlar in that nost have never heard of
the term

So draw your attention to the bottom
bar, the bottom bar, the | argest answer is "I have
never heard of those terms,"” and the different
colors, the lighter orange is Wave 1, the very first
time we asked that question in 2010. And Wave 5,
when we asked that question in 2015, you'll see
barely has budged. So in the past five years, nost
consumers haven't heard of either term That's in

t he 50s.
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And if you | ook one above, "I have
heard of that term but don't know what it means,"
that's in the | ow 20s. | f you add the 50s and 20s
t oget her, now you are in the 70 percent of people
across the U S. who have either never heard of the
term or heard the term and don't know what it means.

And then the third one fromthe bottom
is "l have heard of the term and have a basic
under standi ng," and then the tiny bar, the small est
on the top is, "I have a conplete understandi ng of
what is a smart grid and what is a smart neter."

So less than 10 percent have heard of
those terms, so we know by data that nost people
haven't heard those terms, but that may or may not
matter, because many utilities aren't using those
terms. There are a lot of infrastructure
i mprovenments that don't -- that customers don't see
firsthand, so a |l ot of our survey work al so asks
ot her questions around the benefits of the smart
grid without asking head-on have you heard of those
terms.

So we asked consumers questions |ike
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"I's your utility doing a better job of reaching out
to you? Do you have access to your data and
informati on on-line? 1|s your restoration rate -- do
you perceive a better restoration time from your
utilities or your utilities becanme better to use?
Do you have nore pricing plan options and ot her
programs, things that a smart grid -- benefits that
a smart grid provides, even if they don't know those
terms," but for this purpose of the smart city,
smart meter, smart grid, most people don't know.

And then for those who do know, that
smal | er group, that third fromthe top, that's
really at the top that says they know what it nmeans,
we asked them "Is it a good thing? Are you
favorabl e towards your state inplementing these
technol ogi es?" And nost people are.

For those who have heard of it, we
will see, you can take very favorable and somewhat
favorable. You are almst at 50 percent, and then
peopl e who are neutral, |ike they don't have an
opi nion either way, were in the 70 percent.

The number that varies -- that are
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unfavorable is that small est bottom bar, and you'll
see a little up to here -- I"mpointing to with my
poi nter -- that shows the unfavorables have tipped
up a little bit in the past five years. |'d say a
l[ittle bit is typically significant. It is by no
means the majority, but this is Iike up to the end
of the unfavorables.

And while we don't have all the
reasons, there are sonme smart meter groups who have
made traction in m s-spreading this information
frankly without the effects of the smart neter, who
are the happier in the smart meters since there are
no negative home studies, and no smart meter has
ever been hacked ever that |'m aware of. It shows
Chase changing, but utilities have data that has not
been hacked and has never been hacked, not to say
that it never will, but its track record is
extremely good.

So who's out there and what do they
want ? What do we know about people? W have
divided the U.S. population into broad categories of

val ues around energy and technol ogy as this pie
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chart shows. We call them "segnments.” It's
basically a segmentation framework, and |I'Il share
with you just a little bit nore about this.

And al though this is a national study,
certainly every state and every territory in the
U. S. has these groups. The percentages m ght be
slightly different in Illinois than maybe in
California, maybe in the Southeast, but every one of
t hese buckets of attitudes and value is represented
in every part of the U S.

So first off, the |l argest one you wil
see in the pie chart that's 30 percent are green
champi ons. These are your traditional
environmental i sts. These are telling -- these
people are telling us that they are very interested
in smart energy technol ogy. They appreciate having
access to data. They appreciate being able to get
text alerts fromtheir utilities. They |ike having
program choices. They're concerned about greenhouse
gas em ssions and climte change, and in terns of
demogr aphics, this group is higher educated, higher

income, and are working and traditionally live in
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subur ban househol ds.

The next biggest group are saving
seekers, and this group is mddle income, average
education, tend to live in single-famly househol ds
and also are very interested in pricing prograns,
very interested in energy efficiency progranms, and
woul d be very interested in anything having to do
with smart city benefits or smart grid benefits that
t hey see accrue the bottomline.

So this group, the green chanpions,
and this group, the saver seekers, are very likely
to enroll in pricing progranms, demand response, peak
rebates, those types of programs that either save
t hem noney or they perceive as saving or hel ping the
environment by removing energy waste or reducing
greenhouse gas em ssions fromtheir footprint.

This group is -- this is the group
think receives the predom nant amount of attention
or at least in the electric industry. This is the
status quo group. These are the people that are
telling us they're not interested in the Smart Grid.

They don't perceive there is an issue with
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electricity. They're not going to enroll and not
going -- they don't read the bill stuffers that the
utilities send them They don't really care.

In fact, what we encourage for those
of you who m ght be thinking of prograns and
messaging just to leave this group alone. They're
the mnority.

"1l go back to the pie chart. You
see the status quo group represents 18 percent of
the U.S. popul ation, but oftentimes when |I speak at
utility industry conferences or speak on webinars, |
get a |l ot of questions around or push back don't
people really care. Don't they just want to flip
the switch and have the lights come on? You m ght
hear that around smart cities. Do people really
care? Don't they just want the city to run? You're
t he government. As a matter of fact, don't bother
me. "' m busy. That attitude is out there. It's a
m nority position. Most people do care.

The technol ogy-cauti ous and this group
al so tends to be a more retired m ddl e-i ncome group.

The technol ogy-cauti ous also tend to be nore retired

a7



10

11

12

13

14

15

16

17

18

19

20

21

22

m ddl e income, maybe nore | ow income, and they're
not going to be quick to enbrace new technol ogy or
any kind of information that has to do with them
doing a lot, unless they can really see the bottom
line. So they're not exactly saving seekers and
they're not exactly green chanmpi ons. They're nore
skeptical. They are not as oppositional as the
status quo group is, but they're not an easy group.
They're not | ow-hanging fruit. That's why we call
them cautious. Wth the right education and the
right outreach, they would be very interested in
what a city is doing or what a utility is doing
around technol ogy.

And then the |l ast are novers and
shakers. This group is very interested in
t echnol ogy. They're what you m ght call "earlier
adopters,"” except for a bigger group than early
adopters. They tend to be high-income. They tend
to be high information, high education, and they are
the ones, if there's any dissatisfaction with their
utilities, these are the ones that would Iike to be

told, because the utility isn't offering themthe
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t echnol ogi es they want.

So they're the ones that are poking
around at Best Buy, and Honme Depot, and Lowes
| ooking at the home energy management systens that
t hose places offer. These are the ones
utilizing -- looking at Concast, and Google, Pfizer,
and NEST, and these are the ones that particularly
want to engage in, and adopt, and enmbrace for any
kind of city progranms or city planning when it comes
to smart cities or for utilities for the Smart Grid.

So just to recap, the U S. popul ation
by segment, two of those segments, the status quo
and the technol ogy-cautious, pretty much aren't
interested in what we are gathered in this room here
today to discuss, but the other three are. They
woul d be very interested in knowi ng how your city,
how any city, the cities they live in, is advancing
and adopting technology to make their lives better,
to improve their living quality.

And then we also asked a lot --
besi des e-mail and what their attitudes and val ues

are, we asked them just questions about their
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technol ogy, adoption, and interests.

So you'll see here these bottom darKker
bars -- and, again, it's a conparison between
di fferent waves and different years -- is "What is

your interest in technology?" So for smart
appliances here, the darker bar means they have
al ready purchased a smart appliance, meaning
communi cating device |ike a washer, dryer, and
that's not a NEST, but an appliance, then the
lighter bar is their level of interest.

So you can see while current adoption
is very low, interest is very high in all of these
technol ogi es, so we have the hybrid electric or
plug-in or electric hybrid vehicles cash and carry
| ow 10 percent. Their interest is pretty high, and
t hen programmbl e, communi cating thernost at,
adoption is quite a bit higher on that.

We have all heard about the NEST you
can control with your phone and turn up the heat and
cooling system when you are on vacation and com ng
back, and you'll see not only is adoption already

hi gher in the 20s, but you can see that interest is
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yet still higher.

Most people want one of those, even if
you don't have it yet, and then home energy
management systems adoption is quite |ow at one
percent, but it's ready to expl ode.

People really are interested in
technol ogy and PV systens we didn't ask that

guestion in the past year previously and we are

starting to ask it. Again, while adoption is 2
percent, interest in the PV systemis very, very
hi gh.

So | think this goes quite strongly to
put it on smart cities. Peopl e are nmore confortable
with technol ogy now than even in the past five years
when we first started studying this. Thi s piece of
research doesn't show it. | believe we have anot her
pi ece that we studied and released in February that
shows a much greater answer to the question "I was
the first in my famly to adopt new technol ogy."

When we started asking that question
in 2010, only 19 percent of the U. S. popul ation

said, "Yes, I'mthe first person,” the typical early
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adopters, and now when we ask that question, over
30 percent of the U. S. popul ation says yes to that
guestion, which was a huge jump in five years.

Whil e we don't have causation, we
think it's because of the Apple phone having its
iterative i Phone 4, iPhone 4 S Series, iPhone 5, 6,
Samsung Gal axy. The iterative process of inproving
technol ogy has made the general population much nore
confortable around technol ogy and is much nore
interested in its iterative process.

In terms of consumer val ue
proposition, we've done a | ot of studies around what
is it that baffles the consumers to get out of
smart grid and technol ogy and i nnovati on. So |
don't have time to get into it this morning, but
there are three broad buckets or categories that we
are confronted with, about a third of the benefits
bei ng environmental with scale and renewabl e which
is reduci ng greenhouse gas em ssion, reducing your
footprints, building energy efficiency into the grid
t hrough a | ot of technol ogies that aren't

consuner - based |i ke volt-bar and -- | forget the
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| ast one, lots of them -- as far as management
needed sensors on the grid, and things |ike that,
and then econom cs which would be the bill facing
the customers and downward pressure on rates and
then reliability, improving the -- inmproving outage
management, the effects of outage managenent.

We have a whole project on consunmer
val ue proposition around how to message to consuners
because you are not going to go in front of
consumers and tal k about volt-bar or gl obal
initiatives, or any of those things, but there is a
certain way of conmmunication. Professional s are
hel ping us wite messagi ng on how consumers benefit
froma Smart Grid in ways that they want to know
about and appreciate and the same would be true for
smart cities.

And so I'Il just close with these top
five lists of how citizens are best engaged around
Smart cities and smarter grid. So, as Andrew
started out by tal king about this morning citizens
are the priority stakehol ders, and when we talk

about bottom up and top-down, it's really all about
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how the city's -- howis a citizen's life inproved
t hrough smarter cities.

So you are not going to talk about the
fact that streetlights can be controlled renmotely.
You are going to talk about ways that citizens spend
by not being on dark streets because sensors will
know someone is there and |light up the street, and
t he consumer val ue proposition is critical doing a
study around what is the citizens getting out of it
and how to message that citizen in ways that they
care about, not ways that we care about, and then
consumers want technol ogy.

We have a | ot of data around that,
even if | only have a few mnutes to share with you
this norning, we have a lot of solid data, and |
think we can all see just how ubiquitous the Smart
phone oper ate.

Consumers know very little about the
smart grid or smart cities. They just haven't heard
t hose terns.

So there's an education |lift that we

as stakehol ders have to have to make sure consumers
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are put into this and engaged with this, and we have
a whol e other body of know edge on how to handl e
citizen engagement around topics that they're
unfam | iar wth,.
So with that, 1'll close and thank you

very much for your attention.

MS. PALIVOS: Thank you. We will nmove to
Jenni fer.

COMM SSI ONER MAYE EDWARDS: May | ask a question.

MS. PALI VOS: Sure, you can.

COMM SSI ONER MAYE EDWARDS: Thank you, Patty. I
al ways find your facts and figures stinmulating. [ m
itching t ask many questions, but actually I'm just
going to wait until after Jennifer's presentation,
because | think she brings a very good
perspective, but | did want to ask generally | think
t hat, you know, the way that you have your -- |
guess your pieces split, you know, anmong technol ogy
-- technologically maybe chall enge or status quo, |
think those are interesting but something that cones
to mnd is generational split.

You know, | very recently asked are
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utilities' further breakdown of their consunmers
based on generation and hopi ng not that soon.
Wth that, do you think that it's
i mportant to look at it fromthat perspective to
| ook at it froma perspective of not necessarily,
you know, these people are status quo? They're fine
ri ght now, but actually in generations, if that's
true, what is driving a ot of this change.
MS. DURAND: Yes. That's a good question. W
di scourage | ooking at consunmers through denographic
| ens, because what we found in our work is that
peopl e care about the environnment. W' re not --
despite their age or income, people care about
energy or not independent of their age or income.
So just because sonmeone is elderly
doesn't mean they're not interested in technol ogy,
and we did a study on a digital divide expecting the
results to be a little too mnme with what you said
that the elderly are much | ess technol ogically
enbracing, and while that's true to sone extent,
they're also technologically divided among i ncone,

but | ow-i ncome people, while they don't have wi-fi
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and they're not always at honme, they do have Smart
phones. They can access the Internet through their
Smart phones, and the elderly enbrace technol ogy
much more al ong educational |ines than just age
lines.

So, for example, ny in-laws are in
their 80s and they're texting and have every device
i mgi nable from | aptops, to iPads, to Smart phones,
and my parents are the opposite. They don't have
any of that. They only handwrite letters.

So | think it's the educational [|ift
we need to tackle the unique situation of a
| ow-i ncome person and the senior, but then everyone
is -- everyone has their own attitudes and val ues

around energy and technol ogy, and so we'll have to

approach them all rather uniquely or just have a big

educational lift for everyone at the same tinme.

So | think there is a difference
bet ween the elderly, but it's not so broad that
they're still not represented in those categories.
They definitely care about the environment and not

necessarily care about technol ogy regardl ess of
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t heir age.

COMM SSI ONER MAYE EDWARDS: Thank you. 11 wait
for any remai ni ng questions until after.

COMM SSI ONER ROSALES: One final question. Thank
you and we appreciate it. It's fascinating, your
presentation. Who nanes the buckets?

MS. DURAND: We named them  They changed | ast
year. There was a segnentation framework came in
2011 and we refreshed the data | ast year, so we just
updated like the technol ogy | ast year. You know,
there's a commttee that |ooks at all the data and
tally how they break through that.

COMM SSI ONER ROSALES: National comm ttee?

MS. DURAND: It's a national commttee, yes.

COVMM SSI ONER ROSALES: My history years ago was
anal yzing data for focus groups, so do you go --
followi ng up with Conm ssioner Maye, do you go --
al though it's not generational, do you go to buckets
or do you go to sub-buckets, because is it too much
in the weeds?

MS. DURAND: We have a 95 percent confidence

| evel . We have used professional survey firms to do
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wor k for us and then we can break the data down by
demogr aphi cs.

So, Comm ssioner Edwards, if you want
it, we have it. W will just give you the elevated
across all the buckets though. There are
sub- buckets but we just -- we haven't got into those
weeds, but they do exist.

COMM SSI ONER ROSALES: | wasn't tal king nore
generational, which is in sub-buckets themsel ves,
because at times they're not very rigid.

MS. DURAND: Granul e?

COMM SSI ONER ROSALES: lt's not really rigid.
It's actually the gray area between the two.

MS. DURAND: There's some overl ap. Not everyone
gets -- there can be an environmentalists that wants
to save a | ot of money, but there's definitely a way
to draw it down into the data.

COMM SSI ONER MAYE EDWARDS: | would be interested
to see how race plays into the survey as well, if
you have that understanding.

MS. DURAND: Okay. Il will look into that and get

somet hing to you.
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MS. MONTAGUE: Okay. First off, I would like to
t hank the Conmm ssioners -- the Chairman and all the
Comm ssioners for inviting us to speak on the role
of energy consunption.

My name is Jennifer Montague and |'m
with ComEd, and |'m going to share with you today a
bit about the community of the future and how we
t hi nk about customers.

At ComEd, we define comunity of the
future as really as between ConEd and the | ocal
community. That includes custonmers, and
st akehol ders, and that community --

CHAI RMAN SHEAHAN: Jennifer, could you just pul
the m crophone up a little closer.

MS. MONTAGUE: |l s that better?

CHAI RMAN SHEAHAN: That's perfect.

MS. MONTAGUE: Thanks.

So the community of the future is
going to be connected and custom zed for that
particular comunity and will also be |livable and
sust ai nable long-term

Now t he overall goal for us is really
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to make sure that we're |l everaging smart grid, and

any smart meter can use technol ogy. It says we can
make peoples' lives nore affordable and inprove
their lives everyday and that will ultimtely have

residents and busi nesses connected to each other in
new ways, so those new ways can range from community
sol ar or demand response.

Customers will also have nore control
over their energy use and get more options, whether
new on-line tools or for potentially energy trading
portals, to help them manage and use their energy
dat a.

You will also be able to use nore
energy and ultimately reduce their carbon footprint
t hrough hybrid vehicles, charging stations, and the
community really will find new value and save noney
t hrough things |ike peak-time savings. W talked a
[ittle bit about that.

Customers will be able to go places
using itenms such as smart apps, USB chargi ng
stations. Customers will also be able to increase

their |l evel of comfort in their neighborhoods, their
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wi -fi access or comunity congregational through
m crogrid.

Custonmers will be able to see and feel
some of those tangible inprovements in their
communities and those can range from things |ike
gunshot detector to streetlights -- on streetlight
to solar gardens, cleaning up their vacant lots, to
conduct wal k-in services.

And, lastly, customers will benefit
from seeing investnments in their future as we train,
and hire, and educate in the community.

Now this vision is going to take
awhile, and it will be gradual, and it will be a
col | aborative of comunity | eaders, organizations,
and st akehol ders.

Now this slide really tal ks about
t hroughout the entire process we want to be at the
forefront of engaging customers and really making
t he best customer experience possible when we think
about smart grid and engage in smart cities, but in
order to do that, we really need to eval uate what

customers actually need, so that's sort of what
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they're trying to do, and then -- also then we need
to access what's the current reality for customers
where they are and in the future for customers where
you want them to be.

Now Patty and Anne both sort of talked
about how to incorporate new custonmers, and Patty
talked a little bit about stakehol der engagenment.

We haven't necessarily done stakehol der engagenents
here, but we are sort of thinking about where
customers are and where we want them to be.

So for customers who want to save tinme
and money right now they may be saying, |ook, ny
bills are too high and nmy house is older than nme, so
| really can't save noney. | just don't get it. I
don't understand how to control nmy energy, and we
want customers in the future to be thinking a little
differently.

We want themto be able to say, | ook,
| use sonme on-line tools and that hel ps me manage ny
usage of energy and now ny bills are much nore
manageabl e or we want themto say nmy energy

efficient upgrade investment in my house is saving
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me noney.
The second one there is a customer who
may be attenpting to nove to the city or go pl aces,
ri ght now they m ght say, |ook, | have got to take a
bus, and potentially with data fromthe mesh network
a future customer could say |I've got really useful
information to help me and my famly find a bus.
Customers who are trying to, you know,
be conmfortable in their house and make sure they
optim ze their confort for their famlies, right now
t hey can say, look, | don't have the ability to
i mpact my heat and air conditioning in the house,
but in the future they m ght be able to say ny
t hermostat is programmed properly and now ny Kkids
are confortable.
Customers and communities can al so
feel that their quality of |life has improved, so
ri ght now they can feel like |I need to avoid any
crime that's happening on the street or ny neighbor
is having a really tough time and now | can help
them out, and in the future we're hoping that in the

gunshot detector or energy trading world that
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instead they could say | heard there was an incident
and | was able to avoid and was able to move around
it, but I worked on the phone or | was able to make
a payment on ny next bill.

And, lastly, customers who want
addi ti onal support for the future can feel |ike they
don't have any real appreciable skills and are
unempl oyed, through our training and potenti al
hiring programs, feel |like they have | earned sonme
skills through their energy use that they can use on
community jobs.

OCkay. So I'm thinking about customers
in smart cities while ultimately thinking about our
utilities in the future, but we were | ooking at our
operation in different ways. So fromthe bottom up,
we have been | ooking at the physical network, the
digital network, and the social networKk.

The physical network practically is a
foundation for any related features, so think of
poles and wires and really the physical platform
t hat we got. | would |ove to give you $10 for

reliability and $10 for resiliency and to buckle up
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a |layer.

The digital network provides a
platform for the smart grid, and | think a little
i ght came on, and also provide additional value for
customers and the communities, and then the soci al
network is really the network that we have to offer
incom ng new custonmers, and that means that we have
got to connect in new and different ways with new
products and services.

So how are we going to do that? The
strategy that we are going to use to connect the
soci al network and our customers with the products
and services that they'll want to use, we are going
to try to use through the smart grid exchange.

Now we understand at ComEd that our
role is really suited well to be the connective
tissue between third-party vendors and our
customers, and so we really want to | everage with
the customer, both the stakehol ders and some
vendors, also fill our end in relation to the
cust omer.

To that end, the market had changed in
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2014. We're l|leveraging that data infrastructure and
| ooki ng at solutions, and we did that in

col l aboration with the manufacturers, devel opers,
tech start-ups, and universities, but if you | ook

t hrough the box at the bottom here are a number of
items that we hoped to devel op, peak-time savings
which is a demand response programthat key
customers can use less electricity on select sumer
peak days.

Over to the right, smart-connected
devices allow customers to hook up their wireless
devices and their home devices allows us to hook
them up to the smart meters so they can view and
really keep control of their entire energy
consumpti on.

The expanded energy platformis an
expanded web capability to power resources with nore
personalized, nore user-centered and energy
measurement tools, and lastly, the energy
mar ket pl ace will help scope out and connect
customers with web-based-beyond-the-nmeter devices.

Now all of this new devel opnment was
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prepared a | ot of innovation, and so at the tinme
when digital is going so quickly, we need a process
to help us push forward pilot projects with third
parties, and we are m ndful of the fact that not
everything that we work on will succeed, but, in
fact, that we are helping third-party innovators
grow and involve their products on behalf of the
customers that really helps set up shop and grow the
future economy in Chicago and also in Illinois.
Thank you

MS. PALIVOS. Anything for Jennifer?

(No response.)

On behal f of the Conm ssion, | would
like to thank the presenters for educating us on the
role of consumers and building smart cities and
we'll now move into the Q and A portion of the
panel . | will pose a question to the entire panel
and anyone can feel free to respond. Conmm ssioners
and Chai rman Sheahan have questions first.

COMM SSI ONER MAYE EDWARDS: | do, but | can wait.
COMM SSI ONER ROSALES: | had a question on when

you spoke about the neighbor that needed help to pay
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his bills, how would you envision that?

MS. MONTAGUE: Through the energy portal, we can

set up -- a number of ways -- we either can set it
up so you would just be able to pay -- you would be
able to help pay your customer's bill, which you can

do now, through a gift certificate or you can set it
up if you had -- if you are part of the comunity's
hotl i ne. |f you are part of the community's sol ar
project, you have access to energy and you want to
be able to pay off your neighbor's bill, you can do
it that way as well.

COMM SSI ONER ROSALES: Security in ternms of the
community, | wanted to get clarity on.

CHAI RMAN SHEAHAN: | want to ask you a question
that's sort of built on what has been made
el oquently and made at other policy sessions that we
have had.

You know, at the end of the day

rat epayers pay for the infrastructure and whet her
it's a utility that provides some future smart
service or a third party, I'minterested in your

t houghts on sort of the econom cs of kind of who
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pays, and who benefits and, you know, how - -
especially how ratepayers can and will benefit.

MS. MONTAGUE: Are you talking about smart
cities?

CHAlI RMAN SHEAHAN: Smart cities or -- | mean,
smart cities are sort of based on Smart Grid at some
point, right? Infrastructure -- that's a public
i nfrastructure. So whether it's, you know, an AM
meter or a smart streetlight at some point, you
know, a ratepayer customer is going to pay for that
infrastructure.

MS. DURAND: Well, 1'Il start. There's an
organi zation called the "Smart Cities Council" and
t hey have done a | ot of great research on how to pay
t hrough smart city investnments. In fact, they have
alittle financing guide, and part of the nmessage of
the smart cities infrastructure investnments is to
reduce the amount of overspend and waste that cities
do by having silo databases, and so it gets
complicated quickly, but just at very high Level one
way for a city to save noney in ternms of operations

woul d be to find a way to share data and then to use
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t hat shared data to reduce the cost of the silo
operations.

So, for exanple, there's data that
streetlights throw off. | think Andrew tal ked about
being able to see where citizens are, and there's
data where, for exanple, the streetlights -- there's
parking data, there's safety data, there's energy
data. There's a lot of city operations that's
over | apped, but its not integrated.

So one of the ways that the Smart
Cities Council Financing Guide says to | ook at this
is to show how to reduce those independent silo
costs by cross collaborating on how to build
dat abases, how to share data, and then how to reduce
costs, whether it's streetlighting and so forth,
whet her it's safety sensors, because you need | ess
| aw enforcement and so forth.

| don't have time to get into details,
but in terms of the smart grid, there's a | ot of
money savi ngs by not buil ding peaker plants, by
havi ng that data that now consumers can see through

peak-time rebates, and other ways, night and weekend
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programs to pull their peak usage off of peak so
that the utilities can save nmoney either by not
bui | di ng peaker plants or not buying expensive
energy on the spot whol esal e market, and then those
savi ngs accrue back to the utilities and then fl ow
down to the consuner. | would |ove to hear what
ot hers have to say.

MS. MONTAGUE: | think it's a great question and
|"m sorry | didn't think of it.

Overall, we already have the
monitoring enabling infrastructure in place, such as
the electric grid and AM network sort of help
of fset some of the costs, but the future energy
pl ans provide the backbone for mcrogrids, greater
energy efficiencies, and more sol ar generation, and
so that's overhead, and not that that's going to be
at no additional cost to customers over a 10-year
life. Also, ComEd has secured sonme federa
Department of Energy funding, $1.2 mllion for
m crogri d.

And, lastly, I will say that right now

currently we have depl oyed about $250 million for
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energy efficiency, so if there's a way for us to get
greater |everage out of some of these funds, its
smart grid infrastructure would be to everyone's
benefit.

MR. KOLATA: | think in many ways this is the
most i nportant question, and |I think we'd like to
see sort of a world view that's exenplified by the
smart grid exchange come forward as soon as
possi ble. There's a | ot of val ue. | think there's
-- we appreciate the vision that ConEd is flushing
out .

| would just note that a | ot of
what's been exenplified by ComEd that any utility
could enable tomorrow by sinply the functionality
bei ng solar, making sure the data noves seenl essly
and quickly, a lot of this will be taken care of by
third parties with a platform set up and a core
functionality to enable and can be an innovati on.

The political context of this -- |
don't think has a fat chance -- is that, you know, |
think as you play that vision out, it does require

some changes to our overall regulatory system just
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as a practical matter, and then some of the stuff
t hat we enmbedded in here to the extent that it
touches directly distribution system-- here |'m

t hi nking nore on mcrogrids -- you do get into the
sort of existential question of, you know, how are

t hese services being priced and how are

third-parties going to interact with the utilities
on something that is still a core utility function
| think those are -- there's a | ot of

interesting questions that we need to nmove forward
on, because part of this, too, is ultimately do you
want to give the utility somewhat of an incentive to
encourage this world view faster, and, you know, |
think there's 10 percent it has not happened, but to
me that question, how do you enable the core
functionality of what the smart grid network can do,
and then how do you price new services, and who
anong you -- who's taking the risk, who's taking the
reward, that basically is what the whole ball game
IS.

MS. PALI VOS. Comm ssi oner Edwards.

COMM SSI ONER MAYE EDWARDS: Thank you.
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So, Jennifer, |1 wanted you to address
-- | have two questions, but | want to address the
first, and I know in my |last question you responded
by saying that they discourage the use of a
generational, | guess, breakdown of denographics
because it may |l ead to non-factual stereotypes.

Does ConEd believe that as well that
you don't necessarily | ook at your consunmer base
generationally because of that sanme reason?

MS. MONTAGUE: We do use market research and we
have what's called "prizm segnmentati ons” where you
have 66 -- so | think you have five of six -- we
have 66 different sort of prizm segmentations. They
are already divided specifically based on behavi or,
but then we also | ook at demographics. We | ook at
age. We | ook at general background, and so all of
t hose are included, and yet we hope to use that
information to help figure out how we are going to
mar ket our program and how we are going to send
t hrough direct mail or how we are going to get our
on-line marketing.

COWMWM SSI ONER MAYE EDWARDS: So it's very easy to
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see your generation is based on market research.

MS. MONTAGUE: Correct.

COMM SSI ONER MAYE EDWARDS: Terrific. My second
question is kind of a culmnation of the | ast three
presentations that we saw.

So | recently read an article that
t al ked about the evolution of the consumer
generally. Obvi ously, every industry is changing,
not just this one, you know, the airline industry,
Uber. We have nultiple things, and a | ot of
i ndustries are changi ng because of the evolution of
the consumer so to speak

This article discussed the fact that
t he evolution of the consumer generally was being
pushed by the rise of the mllennials. They're now
in the workplace. They're now living, eating,
breathing in cities, and that is really what's
pushing it.

So going back to what Anne said about
t he key of this, you know, smart cities and
potentially what | would point to be the conmmunity

of the future, that key engagement by the custonmers
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and consumers is critical.

Wth that said, and | do believe that
the rise of the mllennials -- | think that the
article is kind of correct. | believe that that's
true, that is what's pushing a |Iot of the change
specifically as it relates to technol ogy, but we are
tal ki ng about the community of the future. W are
tal king about the utilities of the future. This is
all really surrounding the fact that the custoner is
changing, so will the consumer of the future.

|f the consumer of the future is based

on the mllennials, how are you actively engagi ng
m |l ennials? Because | know, particularly when |I am
speaking to my peers, they have no idea, you know,
what is going on, and based on Patty's research,
70 percent of the market is saying that they don't
know what a smart city is. They don't know what a
smart meter is. They don't know what a smart grid
is, which is obviously very discouraging.

So how are you going to move forward
with a utility-of-the-future strategy when yet the

core crux of what the consuners have no idea what's
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goi ng on?

MS. MONTAGUE: So | think that's a terrific
guestion, because from an educati onal awareness
outreach standpoint, you are right. Most customers
don't understand what we are doing.

In terms of the mllennials, actually
at ComkEd we are | ooking at doing sonme market
research, and that will focus on not only on parts
of this but also focus on energy efficiencies, but
we still at this point are still fleshing out what
all of our value propositions going to be in ternms
of smart cities.

Once we have fleshed out our val ue
proposition, then | ook at what does that say to our
customers, so | don't have a conpl ete answer
t hi nki ng about it on that level. W haven't yet
fleshed it out conpletely.

MS. EVENS: | would just add, | think Jennifer's
earlier comments about we are trying a |ot of things
now, we are piloting a |lot of things now, the nore
we can accelerate that so that we are | earning

things in real-time and not making |ong-term
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decisions until we really have -- as we are making
| ong-term deci sions, making sure that we are making
what actually works and what works for different
communities across the city or the region.

And so | think, you know, | feel |like
a real strong call to action, that we have to get
out there and really try things, see what worKks,
pilots to build off what Patty was saying that we
need to be iterative, like my cell phone has been,
and really try to drive this now before we -- so
t hat we can make sure we are actually going to
maxi m ze benefits for everyone.

MR. BARBEAU: | just want to make a quick
comment . If we | ook at actually the rise of Uber
and sim |l ar technol ogi es, because people said that
t he regul atory environment sat down, and we think
this is what conmmunities or people want, it emerged
froma regulatory environment and we had to catch
up, so it's probably where we are going to nore than
likely end up once we get out of some of these
enabling platfornms that occur with the sharing of

data and the opportunity for energy that's going to

79



10

11

12

13

14

15

16

17

18

19

20

21

22

create things that we can't predict right now.
We're probably going to have to catch up.
COVMM SSI ONER ROSALES: Well, 1 want to thank you
for this because we have struggled with this at the
Comm ssion with the calls we have received in a
nunmber of areas, specifically fromdifferent
fractions which Comm ssioner Edwards tal ked about
before, some of the consumers, sonme of the
technol ogi es are way ahead; whereas, others are past
t hat .

It's simlar to when students are
comng in and some have nmuch more know edge than
others in situations like this with |ower grades,
some know and some don't.

We are trying to find some
sub- segments of how you get those fol ks, because
it's not a one-size-fits-all pattern, so we
understand this and certainly appreciate your
efforts to get this done, so | just want to thank
you, because we struggle with this, and that's
really why we are here, and we appreciate your time.

MS. PALI VOS: Unfortunately, we have run out of
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time” overtime, so you guys are off the hook. I

want to thank our panelists for participating and we

should take a five-m nute break.
(Appl ause.)
(Whereupon, a five-m nute
break was taken.)
| f everybody can please take their
seats.

CHAI RMAN SHEAHAN: Okay. Al'l right. W I |
everybody take their seats. All right. That was a
terrific first panel. All right. Thank you again
for our panelists this norning. That was terrific.

We'll now we will hear fromindustry
| eaders and academ cs to discuss strategies for
accel erating innovation for smarter cities.

To | ead our discussion, | would |ike

to introduce our moderator for Panel 2. Mel Gehrs

is a Smart Grid expert from Silver Springs Networks.

Mel has an extensive background in the fundanentals
of a Smart Grid with degrees in electrical and
nucl ear engi neering, 30 years of experience in the

i ndustry and eight years at Silver Springs. He's
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been immersed in the technol ogi es behind the Smart
grid his entire career, adding to that four years at
NASA in power energy, and conputer systens
devel opment gives hima unique ability to understand
and participate in innovations that will be required
for further successful deployment in the smart grid
and smart cities.
Pl ease join me in a warm wel come for
Mel and the panel.
(Appl ause.)

MR. GEHRS: Thank you and good mor ni ng. Are we
on? Push the button?

CHAI RMAN SHEAHAN: There you go.

MR. GEHRS: Good morning and wel come. We have a
di sti ngui shed panel this morning that includes
Dr. Shadi dehpour from I11T; Charles Catlett from
Argonne National Labs; Mchelle Blaise from
Commonweal th Edi son Company. We have Brenna Ber man
fromthe City of Chicago; David South from West
Monroe Partners, and M ke Zeto on the end over there
from AT&T.

Where | thought | would start the
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di scussion today is maybe giving you a few questions
to think about while they are tal king about their
own particular definition of smart cities and smart
grid.

So | think you are going to find that
when you ask someone the question, "What is a smart
grid and smart city," you are going to get a
t housand different answers, so that's kind of the
first question al ways asked is "What is your vision
of smart cities? What smart grid and smart city
projects is your conpany working on? What are sone
of the innovations that you see in the future? What
are some of the barriers and challenges to smart
grids and smart cities?"

| think this is one where we are going
to tal k about the costs and replacement on the first
model . | think that's a critical one for
di scussion, "What Illinois policy and changes woul d
you like to see made to stinmulate smart grid and
smart cities?"

And then if | were to answer the

guestion |ike what smart city applications, it's

83



10

11

12

13

14

15

16

17

18

19

20

21

22

potentially all of these things. It starts with
everything fromsmart meters, whether it's gas,
electric, water to streetlights.

You can then go to environmental
sensors. Argonne has been | eading the way on
environment al sensors for the Internet of things.
It can be advertising panel. It can be bus in
traffic. It can be management of the vari ous
processes in the city, like, for instance, trash
removal , snow renmoval, things of that nature. | t
can grow to very |l arge applications. In fact, from
a size standpoint, | think these are conservative.
It can be thousands -- tens of thousands, hundreds
of thousands, and even mllions of sensors in some
way.

What | thought I would do is give you
a couple of ideas -- I"'mstealing from M chelle's
talk a little bit. So I'"'msorry, Mchelle -- a
couple of things that ComEd has actually done just
recently. This is using smart meters to track
stornms and outages and how extensive a stormis.

So this is a stormin the Chicago
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area. All of the little yellow dots are actually
lightning strikes, and the size of the dot is how
many kil o-amps struck that |ightning bolt and the
green and red in the area are where the smart meters
| ost power and got that power back, and the little
red dots that are still there means there's a

persi stent outage in that area.

So ComEd can now di spatch their trucks
directly to those | ocations as opposed to
necessarily waiting for someone to call, so it
i mproved their outage statistics considerably, and
if you ook at their statistics, in the |ast couple
of years they have inmproved dramatically.

The other thing I want to show you is
this was actually smart streetlights and smart
streetlights joining the smart grid and the smart
meters of ComEd, so this is using streetlights that
have the same network interface card that ComEd has
deployed in their smart meters in the Bensenville
and Lombard areas and those |lines that you see are
actually smart streetlights talking to their smart

met ers.
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Dave Kol ata mentioned earlier the
question of security. | just wanted to maybe
all evi ate peoples' concern. The Silver Spring
Net wor k uses the NSA Suite B encryption, so every
single meter, every single streetlight uses the
mlitary-graded encryption, so we have not had any
problems with security in the smart meters.
In fact, Silver Spring has 23 mllion of these
devi ces working today.

So there's a couple of exanpl es of
ConmEd | everaging their Smart Grid potentially for
ot her applications |like smart surveillance, so |
chose to at | east talk about three of the chall enges
that | see in Smart Grids today.

About a year ago | sent a list to
Dr. Shadi dehpour of all of the things | would |ike
to see electrical engineers learn while they were in
school, so not only should they know everything
about electrical engineering, but to understand
cyber security, Internet protocols, radio RFF
know edge, data digitalization, Cloud technol ogy,

and big data, and he sent me a note back and he said
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only Superman knows all that.
(Laughter.)

So that's the chall enge, only Super man
knows all this, yet, when you think about it as you
broaden in that circle to LED technol ogy, and gas,
and water, and environmental sensors, and digital
sign-age and electric cars, | would maybe argue that
our technol ogy today and how we educate students has
got to get broader, or at least it's going
mul ti-disciplinary, because the Smart Grid is about
all of these things.

We are going to have to graduate nore
super girls and super men in the future, so that
woul d probably be my first one is to challenge good
educati on.

My second one would be -- I'"mgoing to
borrow this fromnmy time at NASA. When you become a
NASA engi neer, the very first thing they brand on
you is what's called "Technol ogy Readi ness Level,"
because it's one thing in a lab to try something, |
have got it; it works, it's another thing to depl oy

a hundred mllion that doesn't work, and that
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Technol ogy Readi ness Level is the scale that NASA

devel oped to say, okay, it's in the | ab. It works.
It's just out in the field of limted devel opnent.
We've done a full systemtest. W've now done a
full litmus test. It's safe to shoot it into space,
and while utilities aren't shooting it into space,
when you deploy 4 mllion, 5 mllion devices, you

want to make sure they work the first time,

So utilities and others -- and cities
are challenged with this notion how well is this
technol ogy devel oped, what are the risks associ ated
with it, and how many can we safely deploy over a
lifetime? You have to ask yourself all of these
guesti ons. | think that's the second chall enge.

The third challenge | think as in al
of this one, you know (indicating). The smart grid
started with electric meters. Why did we start with
electric meters? Because they have power all the
time. We went to streetlights. Why did we go to
streetlights? Because they have power all the tine.

Humans went to things that could be charged

at night. How many go home and the first thing you
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do is plug in your phone or plug in your electric
car? But the problemis the Internet of things is
about mllions of things, dog collars, water nmeters,
gas meters. Your kids clothing would never be

pl ugged i n.

So now we have to deal with this ugly
thing call ed batteries. How are we going to depl oy
batteries? You still have devices to be depl oyed
for 15 years. How many batteries |ast 15 years
today? So | think batteries are a big challenge in
Smart Grid and smart cities.

So with that, 1'"lIl kind of turn it
over to the next one on the panel would be
Dr. Shadi dehpour. | want to kind of give you a
little bit of background.

So Dr. Shadi dehpour is Bodine Chair
and Director of the Galvin Center of Electric
| nnovation at IIT. He's a fellow of the | EEE and a
member of the U. S. National Academy of Engi neer
Doctors.

DR. SHADI DEHPOUR: Engi neeri ng.

MR. GEHRS: Sorry. Engi neering.
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DR. SHADI DEHPOUR: It's a pleasure to be here
t hi s norning. | was sort of asked to say a little
bit about Smart Grid education and all that.

| would like to point out that | have
been at 11T since '83, and this will be my 33rd year
at the university, and, you know, | initially get
excited about Smart Grid and all these new
t echnol ogi es through moder ni zati on.

A few years earlier we have seen so
much activity at the education |level and interest at
t he student level. Anything that these days has
remote connection with Smart Grid they should | ower
energy.

| remenber some 10, 15 years ago nmany
were offering courses in the area of power
gener ati on. It was assumed what's new about energy,
what's new about power, the same transformers and
the same generators. These days every time you
of fer a power course, a course related to this
subject of Smart Grid, we get |like 70, 80, 90
students to the point that we have to cl ose

regi stration, because there's so nmuch interest.
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So definitely there is great interest
fromthe side of tekkies to the point that they see
the future because they see there are jobs. They
see that, and it's not related or Iimted to
utilities. They find jobs in conpanies that
traditionally have nothing to do with -- nothing to
do with energy, conpanies |ike Google, and
M crosoft, and AT&T and they're expandi ng
extensively in areas related to smart grid.

So | think there's a bright future in
all aspects of that, but in particular we need to
pronmote the subject of education at the general
| evel that was discussed earlier.

One thing that I would like to bring
up here is that when we talk about Smart Grid, Mel
said there are ten different definitions for smart
grid? Today you don't have to be concerned with a
grid that's smart. It's the user that's smart.
It's the operator that's smart who provides
i ndi viduals who build the grid with ample data and

useful data to come up with better decisions.

So if the grid is the silk thread, you
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still have the generators. You still have the
transm ssi on. You still have the distribution
system We still have the goals (sic).

As | said, what is different now is
that all those elements are associated with data and
you have anple data, to some extent, sonmetimes too
much data. You will find that you will help
i ndi viduals come up with better decisions. The way
it's being sort of portrayed all over the world is
what's the issue with the Smart Grid. It depends on
where you go.

In a sense, there are four major
el ements of smart grid and it's comng from all
points of the issue, it is economcs, the other is
reliability, resilience, and finally security.

These are the four -- | mean, there
are four steps to all these, but these four elenents
represent the essence of what we do when it comes to
smart grids, and sort of the most inportant el ement
of all basically is the eye-catching el ement of
smart grid. It's turned out to be the notion of

m crogrids in the sense that pulling together a
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boundary -- creating a boundary within the system
that has all these smart elements to the point that
you can manage that, or, as Jennifer pointed out
earlier, the number of projects that ComEd has very
eye-catching, very inportant projects fromthe point
of Com Edi son promoting Smart Grid information in

t he Chi cago area.

We work extensively with entities
outside of the United States. | would like to bring
t hat out, because | feel that ultimtely what we are
going to see is that many countries -- other
countries outside of the United States are going to
be fromthe U S. in the sense that as you are
debating doing Smart Grid, what are we going to go
with this? How many custonmers know what smart grid
is? Who's going to pay for that?

Ot her parts of the world are going to
take that idea that was initially, pronmoted and
created because of American ingenuity and run with
it and build it, the same way that the cell phone
was done.

The cell phone -- the first cel
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phones were created here, in fact, in Chicago, but
then if you really want to see how many people use
cell phones, go to Shanghai, go even to Rome, places
outside the United States, places where existing
communi cati on system was defunct.

So rather than thinking about do we
need this, who's going to pay for it, why do they
have to upgrade it, then just scrap the whole thing
and restart it and build anew and build it wireless
and build it very strong.

| think the same thing is what
happened with the smart grid. You are going to see
ot her parts of the world are going to take the idea
t hat you are discussing here and in the United
States and promote that, build it, and expand it,
and then ultimately it's all going to come back to
the United States a few years | ater.

The projects that we do quite
extensively, for exanple, in Sierra Leone and
Africa, we have seen many, many advantages of these
t echnol ogi es. In those countries, in particular in

pl aces of the world where people have no access to
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electricity, nothing, and sonme places in Asia where
t he advent of smart grids provided data, renewable
energy distributed systems, smart sensors, allows
people to have electricity avail abl e.

We went to places |like Sierra Leone,
you know, the m ddle of that Ebola outbreak, and we
can see for ourselves how many people were dying
because of the lack of clean water and hygi ene.

You can basically comuni cate by using
these technologies in the sense that those countries
and many of those places where people drink water,

t hey bathe, they use everything in that same water,
and many of these diseases that we have seen in

t hese countries are about creating a clean system
t hat you can basically punp water froma well and
you can prevent many of those issues that we are
dealing wth.

So also the United States sent quite a
bit of medicine to many of these countries often
across the gl obe. By the time the medicine gets to
the patient, it's too | ate because it sits on the

truck for the next 10 to 30 days. There's no
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electricity. So by the time it gets to the patient,
it's too | ate. So by creating these systens very
primtive systems, we can save many, many |ives.

So, of course, the story in the United
States is different. Here we are tal king about
other issue if you go to New York, their primary
issue is resilience, you know, getting rid of those
pictures of the Al Star Hockey for two weeks.

Ot her parts of the country, California primarily
econom cs, and everybody wants to have sol ar. First
of all, they all want to have a clean environment or
they all worry about Co2.

So different parts of the country,
including the M dwest, different reasons, various
reasons, that they pronmote the smart grid. Al'l of
it, I think ultimately conmes to the notion that we
want the same things, that is, reliable and nore
resilience and more secure, and | think more
economcal, and I think that's the way we move on.

When we conme to the subject of smart
cities, it enconmpasses a number of issues that were

brought up earlier, namely, water, gas, electricity,
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but all of that ultimtely comes to the point that
you are given the sanme sort of data, same consuner
dat a.

So we're sharing data. You make t he
systemto be nore resilient, you want to make the
system nore secure, and you make the system nore
econom cal, and so we have started with electricity,
because we know more about that, but | think
ultimately you are going to see that is going to
sort of other areas on the subject.

| think we are going to get to the
poi nt that we see -- somebody was asking earlier
what's the cost of the Smart Grid, who's going to
pay for all that, but, more inportantly, what's
critical is that there is quite a bit of inprovement
t hat we can come up with managi ng vari ous
infrastructures in the United States.

The higher infrastructure, to give an
exampl e, we keep building nore highways in the
United States and other countries, because everyone
wants to go home at 5 p.m , the popul ati on goes up.

Everybody wants to go home at
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5 p.m You keep building nore highways. You | ook
at the same highway at 5 o'clock, 5 p.m, the
hi ghways are all congested. Look at the highways
around Chi cago. Look at those same hi ghways at
2 o'clock in the norning, there's nobody on the
road. So, yes, we have to manage these hi ghways.
We have to upkeep them We have to fix the roads.

As far as the business is concern,
think the highway infrastructure is falling in
cement, and you get to the point that you have to
build more, because people going home at 5 o'cl ock,
and 2 o'clock in the norning there's no one on the
road. It means that we did not manage this traffic
properly or shifted some of those non-essenti al
roads where at 2 o'clock in the morning we could
come up with a systemthat's not so conplicated, so
expensive to manage, so difficult to operate.

It's the same thing with our grid.
You | ook at 8 o'clock at night, congestion
everywhere, and you look at 2 or 3 o'clock in the
morni ng, very little to the point that the price of

electricity gets to negative, that's so little
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people are using electricity.

So by using this Smart Grid, providing
information to the consuners, to the industry, so
t hat they understand how this electricity is
gener ated, what the price is, perhaps we can manage
the grid nore efficiently to the point that we can
elimnate the peak, we can come up with a better
environment, and nmore security to the system

MR. GEHRS: Thank you very much. | shoul d ask
t he Comm ssioners do you have any questions so far?
(No response.)

Good. So our next speaker is the
Chi cago Department of Innovation and Technol ogy,
Dol T. That's a catchy acronym

Brenna Berman joi ned the Emanuel
Adm nistration in 2011 to focus on transform ng the
team at Dol T to align with the Mayor's comm tment to
an open and data-driven government, buil ding
Chi cago's Open Data Program into one of the | argest
in the country, implenmented the ground-breaking
"W ndyGrid" spatial analytics platforminto every

| evel of government, integrating advanced anal ytics
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and real -time, data-driven decision-mking across
the city and setting a new standard for gover nment
I T.

Thi s has meant adding new skills to
the teamto increase the focus kind of like the
chall enge we see in new skills on software,
engi neering, and analytics, improving the
departnment's commercial partnerships to drive
savings for the city, identifying groundbreaking
civic partnerships, including hosting regul ar
meetings with local female tech start-up owners.

MS. BERMAN: So I'lIl start with the question you
asked first which is how we define smart city, and
that's a short answer, because we don't. We stopped
trying to do that because it's just sonmething that
totally separates many U. S. cities from our
count erparts.

When | talk to nmy counterparts in
Europe, they'll have a smart cities strategy
avai |l abl e but not develop a smart cities'
initiative, and here we really focus on being

data-driven and turning our data into a strategic
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asset and on being responsive.

Now that's | eading to namely the same
initiatives that would come under a smart city
rubric, but we stopped trying to adapt to that.
Frankly, it's become a marketing mantra many
compani es and really just focus on the technol ogy,
and many of these new | T-connected technol ogies --
sorry about that.

We really focus on adopting a | ot of
t he connected technol ogies that could help the City
of Chicago be nmore responsive to the needs of our
residents and make the nost of the limted resources
t hat we have here in the city.

| will actually talk briefly about a
couple of those projects, because frankly |I am | ucky
to have partnerships with many of the people in this
room and | have a feeling that they'll be talKking
about some of the things we are working on as well,
but we have been using our data to drive predictive
analytics in areas that range everywhere from --
frankly, | amthe butt of a joke around the office,

and it may sound funny, but that rats are a very
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serious issue, and we don't need these issues, and
can be real quality-of-life issues, until we apply
predictive analytics, and we won't have the budget
to cover two-thirds of the city with that service.

We were able to reduce the cost of our
operation by
20 percent through analytics and expand the service
with those savings to the rest of the city.

So while that seens |ike sort of a
small win if you are in a neighborhood where rodents
are a problem that's actually sonmething see the
benefits of every day. Predictive analytics really
can play in any part of the city where you have
resource constraints, and that's something that the
government deal with at every |level every day.

Our use of data expands into the |OT
space. Charlie will talk in a mnute about one of
the our at most innovative projects about the amount
of data that we are going to be increasing through
such a project, and one of the things that's become
a theme for us in Chicago is the way that we are

| everagi ng our own efforts through strategic
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partnerships.

So what you will see on the slide here
is actually affecting driving innovation through
partnerships, actually a relatively smart depart ment
for the ampunt of work that we get done, right now a
hundred people, which sounds |ike a |ot until you
realize that a hundred people is responsi ble not
only for all of the innovative smart city work that
we do, but also all of the day-to-day operations of
the city, like our E-mail, our server, things |ike
t hat .

So we have a lot of really interesting
partnershi ps that branch across our civic tech
community. Chi cago has one of the nost vibrant
civic tech communities in the world, nmore than 500
technical volunteers that | can call on in a
moment' s notice to help me devel op an app for
i mprovement of functionality that | have in the
existing city application, and they rely on the
city's open data programto make that happen, and
other cities actually have followed with that model.

It's not something that's unique to Chicago, but
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ours is quite strong and it's something we depend
on.

We have an active philanthropy both
here and in Chicago and el sewhere that fund our
wor k. Although the predictive work that | talked
about is also based on a grant from Huber
Phi | ant hropi c, we have others that support our work
as wel .

Community service organi zations, these
are organizations like Mullet Tech that train high
school - aged students here in Chicago to code. They
spend 10 weeks in the summer -- six weeks in the
summer all day |long | earning how to code. I f they
stick it out, they get their own Chromebook at the
end of the day, and these are kids that will
hopefully stick to that technology as a career and
one day will fill some of our needs as we try to
hire people into the comunity, and those conmmunity
service organi zati ons engaged with nmy department are
hoping to fill that gap around digital skills here
i n Chicago.

Academ a and the national | abs,
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Charlie could speak to that. How many projects do
we have now? We |ose count. We have become an
extension of each other's team by partnerships with
ei ght different universities, most of which are here
in Chicago and the Illinois, but not all of them are
here. We partner with the University of Southern
California, with MT, with Harvard, Aspen -- |'m not
going to conplain -- government partners, and we
work very close with the county.

' m very excited about the new ClIO
here in the state and have a very long relationship.
| took his job. He and | worked together when | was
at 1BM We worked together at Sysco. Again, that
partnership will lead to a | ot of new work as well

So governnment partnership across the
| evel s of government you'll find in many cities | ead
to better working together, and | think
coll aboratives are really interesting.

So one of the things that many cities
will tell you, especially around smart city
technol ogy, is that they're very hard to procure in

the traditional ways. Some of the things that we
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tal ked about today for me to go right into the
traditional RFP to buy some of these things doesn't

really worKk.

A lot of these things are still under
devel opment. They're experimental. A lot of the
conmpani es that we'll partner with need a partner to

come into an urban environment and test them and
pilot them so you are seeing formation of

col | aboratives to help work through these new kind
of business model s, and one of the best exanples
there is U Lab on Goose Island and City Digital
partnership where the city is partnered through a
non-profit channel with some | arge corporations to
build new smart technol ogies or pilot them here in
Chi cago and commercialize them for other cities, and

then, finally, corporations. So cities have al ways

done business with corporations, but now | feel |ike
perform ng partnerships with corporations -- and
some are sitting here today -- and not just for |ike

the vital services that you always contract with
them and M chael will speak to that.

Now we are building things together to
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address critical challenges that we have here in
Chi cago, and we'll let himtalk about some of those
t hi ngs and how we are working together to address
t he problems that Chicago is facing as our resident
popul ation is growing, as their demands are
i ncreasing, and Chicago will have to meet those
demands so those people can be happy, and healthy
with their famlies and their businesses here in
Chi cago. For us, that's what a smart city is.
It's responsive and efficient and effective.
MR. GEHRS: Thank you very much.
Comm ssi oners, any questions?
(No response.)

Good. Okay. Moving on to Charlie
Catlett is the Senior Conputer Scientist at Argonne
Nati onal Laboratory and the University of Chicago
where he is the founding director of Urban Center
for Computation, Urban CCD.

Urban CCD brings science together from
Argonne, University of Chicago and ot her
institutions to develop solutions to inmprove their

measurement, analysis, design funding in the urban
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system

He recently co-authored the report
Technol ogy and Future of Cities a Study and
Recommendati ons fromthe U S. President's Council of
advi sors of science and technol ogy.

Charlie, welcome.

MR. CATLETT: Thank you. First off, let me
explain what it means to say we have a project
called "Array of Things." It really puts together
the I nternet of things that you have heard people
tal king about all morning long with the concept of
Array tells us what you see in the |left-hand side of
that picture that are fairly powerful in themsel ves,
but when you put the data together fromall of them
they give a much sharper, deeper picture of what you
are | ooking at.

So the Array of Things project started
actually with a summer wor kshop that began with high
school students in downtown Chicago where we had the
i dea that we would teach high school students how to
build, assenble an air quality sensor, and how to

choose places within a large city |like Chicago that
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t hey m ght put those sensors to Cloud data, and then
ki nd of analyze the data afterwards.

So we had the idea we'd build these
t hi ngs, put them out, |leave them there for a couple
of weeks, and then analyze the data.

When we sent the kids out to find
places in the city to put these sensors, they cane
back with their sensors in hand and said there's
nowhere we can keep themin or they will be stolen
if we |l eave them out there and this seemed sort of
obvious in retrospect, but we were young and
i nexperienced at putting things in the cities.

So | went to John Toller (phonetic),
the CEO at the time, and tal ked to Brenna and
others, and | said here's an opportunity with the
emergence of smart cities and grids and Internet of
t hi ngs, technologies -- if you had an opportunity to
have an inpact here in Chicago in growing the nunber
of conpanies that we do business here that devel op
technol ogy here and teaching a new generation of
students about technology in supporting a | ot of

interesting and useful science about how cities work
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and how they affect the environnment, if we could
some how make it easier for themto place devices
t hroughout the city, and we involved into an Array
of Thi ngs.

It started with the idea that we would
just put some boxes out there that you could | ock
things in and they would have power and the
| nternet, but then we thought if we were going to
put boxes out, let's engage the science comunity
and ask what they would |like to measure about
cities, so we had a series of workshops with 30 or
so scientists and different disciplines fromas many
universities and national | aboratories and design
devi ces. "Il show you a picture of it in a moment.

The idea though -- let me back up to
the whole smart city thing. The report that is
referenced in ny introduction there, Technol ogy of
the Future of Cities, we spent about a year about 20
of us fromall different parts of technol ogy, and
governnment, and cities, and universities, and | abs,
trying to think beyond just what's going to happen

anyway, let's see what's going on. We'II|l have
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smarter parking, a lot of smart cities stuff is
going to be inevitable and how cities prepare

t hemsel ves for changes in technol ogy, changes in the
climate, changes the way people interact with
cities, people starting to sell their cars because
it turns out that if they own a car in Chicago on
aver age parking, insurance, and the cost of the car,
and gas, is equivalent to about 6,000 mles in a
car-sharing service |like Uber or Lyft. You can j ust
do that math yourself for your own car and ask why
do | need a car.

In the report we | ooked at cities and
we | ooked at really long-term goals for cities in
three areas: One, efficient cities, green cities
t hat woul d be sustainable in the use of resources
and that would m nimze their inpact on the climate
and environment.

Second, even for nmobile cities we can
move goods and people could nmove around fluidly in
big cities. W talked about before congestion and
transportation, and then the third, which is

something that | think a lot of smart city projects

111



10

11

12

13

14

15

16

17

18

19

20

21

22

fail to take into account is that it's fine if you
can hel p sonmeone park their Tesla more conveniently.
Chances are that person is |ooking for parking and
the city's working fairly well for them but how can
we make cities work better for mass parts of the
popul ation that the city is not working so well. So
how can we not just make cities more efficient and
more nobile or convenient but also nore connective
in a neighborhood for all the people that live in
the cities.

Now t he Array of Things project we
have fundi ng based on work we did funded by the
Depart ment of Energy and funding through the
Nati onal Science Foundation, so 500 devices
t hroughout the city, and one of the things that
motivated us is on the left here, those are the EPA
air quality sites for the City of Chicago. The
weat her map for -- the official weather station is
even nmore sparse, it's just M dway and O Hare, and
then there's a do-it-yourself network of weather.

But if you want to know about air

quality and some higher rates of asthma on the west
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side of the city, you can get help if you know the
measurements what's happeni ng there. So we said one
thing we need is more higher resolutions of data
about what's happening in the city with respect to
air quality.

On the right-hand side -- one of the
goal s of our project is actually to put super
computers right down on to the street, which is now
more affordable than it was years ago when they cost
$20 mllion and they still cost a |lot of today's
super conputers. Well, what we spent $10 mllion on
in 2000 we can now buy for $400.

So what do we do with one of those on
the street? |If you want to try to use sensors to
moderate an intersection, keep those pedestrians
fromgetting hit by those cars or detect them from
hi gh speeds as the cars that are com ng and the
wheel s have stopped turning as they're comng to a
halt, we need to process right there, and in
real -time to you can't send this data back to some
Cloud in Seattle or San Francisco to have its

computer tell the intersectionwhat to do.
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So part of our project is sensing.
Part of it is what can you do with computations
right then and there on the street.

Now we have education goals and
economc goals, and I will say we are very proud of
the fact that these devices that you see here, and
you can see here in the upper-right are colums in
the folding in the first prototype, these boxes are
designed here in Chicago. All of the boards that we
designed are actually made in Schaumburg, and the
assenbly and all of the packaging for these devices
is done in Lake Zurich.

So this is a made-in-Chicago and/ or
made-in-111inois device. It is the first of its
kind that is open source, which means that for

non-commerci al use a university or |aboratory can

ready modi fy these. In fact, the national
| aboratory will modify our packaging so that this
will run on top of city buildings in New York City.

It collects environmental data and tenperature,
hum dity, barometric pressure, vibration, magnetic

fields, also collects six different gases, ozone,
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carbon monoxi de, nitrogen m noxidil, sul fur oxide,
and others, and that's part of it.

So we can see with this new device on
top there that fits inside that beehive, we can see
particle matter that's at 2.5 mcrons. That's the
stuff that you can't see. It doesn't cause snog,
but it goes right into your bloodstreaminto your
|l ungs, and that's really dangerous particulars, but
that's also been modi fied by coll eagues at the
Uni versity of Texas at Dall as. It al so can detect
pollen which is something that causes a visible
effect in some of us if exposed to it.

So we have these sensors that we have
them enmbedded in there. That process is
particularly inmportant because you may have noticed
there's a camera right there at the bottom and if
you point out into an intersection, there's another
camera at the top sort of here in this box here
(indicating). There's also infrared that gives a
certain service.

So we have caneras in the public way

and that means we have to think very careful not
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just about security of the device, as | say, we have
peopl e at Argonne National Lab on nmy team that do
computer security at the National Laboratory who
know somet hi ng about computers, and that's something
we know has gone into the design of this.

It's very interesting to | ook at
privacy because you wal ked past -- you probably
wal ked past 30 cameras on your way here and whenever
you go into the city. You know, what's being done
with those i mages, who has those i mages, how | ong
you save them you don't know.

So we've sort of gotten use to cameras
wat chi ng us, but we think there's a better way to do
t hat, and part of our partnership with the City of
Chi cago is about policy with respect to putting
technol ogy out in the public way, and the cameras
are really a good exanple of that.

| can tell you, and you are a
techni cal person or have your staff verify that our
software and our systens are secure. | can tell you
that in a normal operation, if you |ook at the

software, we don't actually pull those i mages out
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and save them We will process them on the device
and then throw these i mages away. We process them
to |l ook for surface flooding, to | ook and count the
number of vehicles that went through the

i ntersection, and we toss those i mges away.

So we have an architecture that
respects privacy with respect to i mages, but we also
have an overall accountability, and I will also come
back to that.

We have an overall transparency with
respect to a governing process that Brenna and |
have been working and wel come into public comments
on. That includes a privacy policy that has certain
comm tments that we made with respect to a governing
process before these are allowed to go in the public
way, and that's good, too, because of transparency
of policy, the software and hardware, you can
verify, if you're a technical person, that we're
doi ng what we say we are doing.

But the third piece, which is really
i mportant, is accountability and what we have done

is we have gone -- because we have funding fromthe
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Nati onal Science Foundation, we have gotten an
external independent privacy and security review
team to oversee this project fromthat point of
Vi ew.

So when we want to make a change out
of the sensor at that privacy |ocation, that team of
people fromthe University of Chicago, fromthe EFF,
from ACLU, from West Point -- it's a very
di stingui shed set of experts -- they have an
opportunity to the public to advise the city on
whet her we should do this change to the platform and
how we would be directing for education.

And then et me just sort of -- let me
cl ose here with one question. Wth 500 of these,
where do they go? W have interacted with enough
community groups and individuals in the City of
Chicago to find that there are plenty of places in
the city where we can start with something that's of
concern to the residents and busi nesses, and they're
expressing to us things they're concerned about,
urban fl ooding, concerned about air quality, and

asthma, and so we said we have this platformthat we
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can® weak " week measure that and we can get sonme
data and we can partner with you.

The second ones we have sonmet hing that
people are interested in is we have comunity
scientists that already have the research funding.
| f we gave them better data, they could help us with
some insight on what to do, and if we have those two
t hi ngs, then we are al nost there.

The third thing we need is a partnership with the
city, as we do with the City of Chicago, where if we
had that even better insight into that institution,
the city could better adapt, or invest, or intervene
to address the issues that the people are concerned
about. So as we go in, this is very much a
partnership with people in the communities.

So I'll say a couple of things. One
is the data from these devices is conpletely open,
completely free, and the city will make it avail abl e
to the residents through open grid, which is their
open source, meaning it can be easily replicated in
other city's portal that it's designed for residents

to get data about the city around them about 3-1-1
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calls, the services that were done and soon when
t hese devices go up about the air quality, about the
temperature, about weat her.

The second thing is in terms of
education going back to why we started this from a
wor kshop, we al so have devel oped a curriculumthat
we are in the process of demonstrating or trying out
right now with 150 students at Lane Technical High
School on the northwest side and that's a six week
curriculum that takes kids through the Internet of
t hings, how to build a device themselves, then how
to deploy themin school. That's something that we
feel is something that can be replicated.

| will just close with this map.
These are the other cities that have expressed to us
a plan that they would like to pilot this
technol ogy, so we have a chance | think with this
technology to affect what's happening in other
cities, and Brenna, and I, and others are
particularly interested in having an inmpact in these
areas of privacy and policy as we | earned in Chicago

and show these other cities the way of proceeding
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and moving forward, so I'lIl close there.
MR. GEHRS: Thanks, Charli e. | appreciate it.
Questions fromthe Conm ssioners?
(No response.)
| will actually jump down to

M chelle, a slightly different organization supply.
M chelle Blaise is a Senior Vice President of
Technical Services and is responsible for
engi neering, project management, and Smart Grid
technol ogy for ComEd.

Prior to her role as Senior Vice

Presi dent of Technical Services, M chelle served as

Vice President of Engineering and Project Managenent

and oversaw mai ntenance, reliability and capacity
pl anni ng.

She was al so responsi ble for planning
and execution of transm ssion and substation
projects, as well as the execution of energy
infrastructure moderni zation, or EMA. M chel |l e
hol ds a bachel or of science in mechanica
engineering from 11T, right? And we want to get |

a masters in business adm nistration from DePaul .
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MS. BLAI SE: That introduction may be | onger than
my talKk.
(Laughter.)

Thank you, Chairman and Comm ssi oners,
for the opportunity to talk today on this topic.

We really see -- | want to start about
how we see the smart city's home froma political
perspective. W really see this as a road map that
starts by leveraging the infrastructure and the work
we' ve done around devel oping the smart grid builds
into building capacity and testing out different
uses of that grid in new technol ogy that
interconnect with that grid, but, foundationally,
it's really empowering and enabling the workforce of
the future that will allow us to continue to grow
and create these smart cities.

So, as we |look in the horizon, we
believe that trend is why customers will be driving
t he devel opment of smart cities in the comunity of
the future, and we see that it's a future in which
customers will want clean, |ean, custom reliable,

resilient, and secure energy while retaining the

122



10

11

12

13

14

15

16

17

18

19

20

21

22

foundati onal policy goals of electric distribution
systems that are accessible, affordable and fair.

So three main trends that we are
seeing froma customer's perspective are grow ng
viral concerns. First, fromthe world that's
increasingly driven by climte change, we think
customers care about the environment and the carbon
footprint, so we see a growing interest in renewable
energy resources, solar batteries, not categorized
but sol ar resource of energy.

We see changi ng consumer demand as a
second trend in that customers are nore and nmore in
a living 24/ 7 digital world where consuners
everywhere, and, as well as our customers
increasingly are desiring services and products that
are custom zed and personalized for them and,
thirdly, technol ogi cal advances that are really
driving costs of technol ogy down and as well as
technological. All this will enable the grid to be
smarter.

So what we do know i s business as

usual is not going to work. While we see a smart
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city, a smart grid is foundational to a smart city,
but having a nodernized grid all in itself doesn't
really make a smart city.

What we want to do is | everage a
smarter, nore reliable and resilient grid to support
a broad range of enmerging technol ogi es and serve to
meet our customers' needs. W're testing out some
of that now, the smart streetlights you've heard a
| ot about so far this morning, so | am not going to
talk too nmuch about that, but we are testing out in
a couple of communities the concept of smart
streetlights.

So we are learning a | ot about how we
can | everage our AM comuni cations systemto
provi de other services, LED streetlights with some
smarts that provide information to nunicipalities
about their usage when the |lights are out enabling
us to provide better custonmer service to them but
there's a |lot of learning that we have had.

Now we are thinking about how can we
| everage conputer records to communicate in the

smart communi cation's system network that we built.
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As far
met er
that we are using the AM or

system for streetlights or water

informati on building, |eak detecti

as thinking about

the water

there are opportunities there in the same way
t he communi cati on

met ering,

on. We are

starting to devel op and design how can we do that,

how can we partner

compani es to enabl e that.

with some ot her

wat er meter

Third, a couple of other work we are
doi ng, and you've heard a little bit about our DOE
Grant, we received a $1.2 mllion grant fromthe DOE
to test out a mcrogrid controller.

We tal ked earlier
more and more distributed generati
could potentially be seeing greeni
wi |l

t his grant enabl e us to deve

controller which is sort of a brai

two mcrogrids to operate in paral
resources, really optimze the abi
systenms.

We are working with
as ot her in devel

as wel | partners

about

what we see is

on on our system
ng mcrogrids, so
op a mcrogrid
enabl e

n that will

| el , share

ity to have those

1T as a partner

oping this
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product . It will be the first of its kind.

We are also -- in our feature energy
| egi sl ation, we are proposing piloting six
mcrogrid -- multi-purpose mcrogrids to | ook at
critical -- how do we protect the critical public
infrastructure, hospitals, water resources,
emergency response facilities in the case of

catastrophic events.

We want to test these out, learn from
t hem and better understand -- help us better
understand how -- in a world where GE or distributed

generati on how we operate a grid in this new world
for resiliency, for maintaining integrity of the
grid with all of this new integrated technol ogy
goi ng on.

We are also | ooking at technol ogy as
life batteries, how can we use themto inmprove
reliability, so we're piloting a couple of small
scale batteries as a reliability tool in our tool box
to improve local reliability issues.

We al so received eight DOE grants to

build solar with a battery backup facility, and we
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are going to do it

m crogrid project, reall

as part of the Bronzeville

y test out all these

different types of -- how do you integrate

di stri buted generation renewabl es? How does that

all get integrated into this grid? How do you

operate this grid?

t hat along with our

what we are | ooking at

We expect to learn a lot from

partners.

Those are sonme of the exanmpl es of

and how do the utility fit in there and how do we

enabl e t hat,

Mont ague menti oned about

future.

that we try out

so the broader perspective Jennifer

| want to

the community of the

as we think about Smart Grids

use Bronzeville in the sense

di fferent technol ogi es, not just

grid technol ogies, but partnering with others, as

well as the comunity,

to see how we can bring

solutions to make this community nmore |iveable,

sustai nable to neet the

communi ty of

wor kf orce of

t he future.
Lastly, |

the future.

goal s of what we see as the

t al ked about enabling the

We are really focused on
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all the different ways this new grid is going to be
requiring different skill sets, new technol ogi es,
new ways of operating the grid. It's going to
require new skill sets, new ways of thinking about
who we are as a utility and how we operate.

To that extent, we feel that we need
to invest. W need to invest in the future
wor kf orce, as well as our current workforce.

Thi ngs we are doing, for exanple, is
the Ice Box Derby really focused on building to send
awareness in young girls. They get to build a
refrigerator out of recycled -- they get to build an
electric car out of a recycled refrigerator over
four weeks in the summer and erase it. They really
wat ch, and grow, and |earn what they can do with
their interest in science, and engi neering, and
mat h.

We are al so focused on | ooking at
sol ar spotlights and other types of projects that we
can engage young people in to introduce themto
steam as well as they | ook at future technol ogies

how t hey can better understand how these new

128



10

11

12

13

14

15

16

17

18

19

20

21

22

technol ogi es work and they get engaged in it.

We are also investing in our current
wor kf orce. We are devel oping programs to really
build the capability of our engineers in our
prof essi onal workforce.

You' ve seen -- | think nost of you are
aware of our training center built as a part of the
| MA buil ding our craft skill sets, also focusing on
our engineers and hel ping work through devel opi ng
their technical capabilities.

We also are very nmuch focused on
i ndustry participation, benchmarking w th other
utilities, benchmarking with utilities in the U S.
and outside the U S. to understand the work they're
doi ng around Smart Grid and how they're devel opi ng
new technol ogies. You can see how we can i npl ement
t hose here.

Ot her things we are doing is a reward
recognition. We realize that building culture
i nnovation is going to be the key for us as we -- in
order to develop this sort of asking questions,

t hinking differently.
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We have built several progranms around
buil ding i nnovation in the organization. W
received awards for work that -- projects that we
have done from different organizations that
recogni ze i nnovation, and here is an innovation
award for smart grid. One of our folks devel oped a
manhol e flash shield to be pretty sinple to help
i mprove safety around all the working manhol es.

They were everywhere, top hundred finalists in
Chi cago.

Those are the things that we are doing
internally building the capability of our workforce
and trying and testing new things. W think that's
where we see our role in the community of the future
and smart cities. Thank you.

MR. GEHRS: Thank you, M chelle.
Comm ssi oners have any questions?
(No response.)

Great . Back to Davi d. David South is
the senior principal in the energy and utilities
practice at West Monroe Partners and | eads a

sustainability practice. His 35 years of power
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generation distribution, energy resources, m ssion
control technology and related markets and strategic
and regul atory assessnent experience.

At West Monroe, David works on market
and business transformati on i ssues associated with
cl ean energy and sustainability initiatives at the
state, regional, and national |evels.

David joi ned West Monroe Partners from
Technol ogy & Mar ket Solutions, LLC, Consultants. He
founded that work with start-up technol ogy
conpani es. Prior to that, he spent 15 years at
Argonne National Labs.

David, did you know Charlie Catlett
when you were at Argonne?

MR. SOUTH: Unfortunately not. Here we are.

MR. GEHRS: So you had your neeting here for the
first time?

MR. SOUTH: Yes.

Thank you, Chairman and Comm ssioners,
for the opportunity to talk to you. | concur with
much of what's presented this morning so far about

smart cities and to the fact that it's a very

131



10

11

12

13

14

15

16

17

18

19

20

21

22

difficult thing to define.

What | have been asked to tal k about
is the role of innovation and data, and you've heard
some things already about innovative technol ogies
that are noving into the market, but many of those
are really at the foundational stage of their
evol ution and you need to nmove those technol ogi es
more than a trivial |level and move their risk so
that they can be readily adopted and that they
really have a business case for being in the market,
not just a smart meter.

West Monroe is working directly with
utilities and cities around the country and through
the Smart Cities first to exam ne some of these
smart city strategies, roadmaps, business cases,

i mpl ement ati on plans, both for individual smart
technol ogies, like streetlighting but also nore
comprehensi ve technology rollout. This draws on our
work we do on AM, analytics distribute resources
and operations excellent.

As indicated in a previous discussion,

under st andi ng the problem at hand, identifying and
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accessing the barriers, defining the use cases, and
t he consumer engagement is key to the success of any
smart city design and a technol ogy road map.

This will help us define the road for
the | andscape for an applicable technol ogy
i nnovation, its devel opment and subsequent
depl oynment .

In this first slide it shows that
i nnovation will move us to unrealized value of smart
grid technologies as well as smart city
i mpl ement ati on and interconnection of all of those
technol ogies, the Internet of things in a way, but
al so on the generation side as well, but we must
clearly define the problemin both ours and the
consumers' expectations and what they see as the
benefits arising from these technol ogi es.

This can initially be acconmplished
t hrough pilot testing where the expected costs and
benefits can be validated with those ultimtely
realized and identify any of the associated issues,
such as those identified by the earlier panel, that

can be documented and addressed before you begin
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depl oynment .

Pilot testing is only the first step
in validation. The technol ogy nust have been
assured to a readiness |evel where full deployment
ri sks have been substantially addressed nore than
anyt hi ng.

Whi |l e we have some incubators in the
city and el sewhere around the country, we will need
more viable test beds to denmonstrate this maturity
and viability for technol ogy depl oynment and the
benefits utilization that's required for the
busi ness case.

The ot her chall enge of technol ogy
i nnovation is that value can be nonetized but not
all investments pass the strict cost-benefit test.
The full spectrum of benefits and issues associ ated
with smart city technologies and its data stream
must be clarified regarding attribution, ownership,
risk, and time frame.

In this next slide I'll show you that
the ability to collect the data on technol ogy

performance and user experience will benefit the
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transformati on of those beds in the information and
intelligence that when coupled with analytics will
clarify and permt the realization of those societal
benefits that have been identified to target
consumers and customers.

This will then support the business
case of a smart city technol ogy and support even
further innovation and evolution of the smart city
design and its integration.

Data is key to the successes of smart
city technol ogies, their integration and
subsequently their sustainable operations.

Defining the pathways of data
collection, analytics, translation of information,
and benefits can be articulated but they do have
t echnol ogy, bandw dth, ownership, regul atory,
privacy, security, and other challenges that all
must be di scussed and resol ved.

really addition, as discussed in the
previous session, consumers, who fall into different
groups, nust be educated in a way that's concrete to

them so they understand the data and information
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that's being generated in these smart technol ogi es
to ensure that they realize the benefits of these
smart city technol ogi es both today and tonmorrow.
Thank you

CHAI RMAN SHEAHAN:

MR. GEHRS: Thank you, Dave.

Any questions, Comm ssioners?
(No response.)

If not, we will nove on to our final
panel i st. M ke Zeto is General Manager and
Executive Director of Smart Cities, a business unit
inside of AT&T's Internet Office Solutions.

M chael is responsible for the teans
t hat drive the product devel opnent, business
devel opment and market strategies for AT&T Smart
Cities Initiatives.

M ke is also an industry fellow with
with the Georgia Research Alliance, an organization
t hat makes investments in university professor-|ed
research projects that generate |P-based technol ogy
solutions that can be commercialized.

Prior to joining AT&T, M chael was

136



10

11

12

13

14

15

16

17

18

19

20

21

22

co-founder and CEO of Proximus ldentity, a
| ocuti on-based consumer engagenment software conpany.
M ke.
MR. SOUTH: Thank you very much. Thank you,
M. Chairman and Comm ssioners. | appreciate your
havi ng us here today.

As you've heard, | have a pretty
di verse background and it plays well for the space
t hat AT&T is starting to play in, and that is smart
cities.

So | amgoing to actually take a shot
at defining what AT&T thinks a smart city is, and
that's really because when you devel op busi ness
cases and | arge corporations, you need to have some
parameters and understand the problens that you want
to solve for the markets, and so to us, AT&T smart
cities uses technology to connect people, process
and access in order to inprove sustainability,
reduce operational costs, and drive econom c
devel opment, and to deliver a better |iving
experience for the citizens in the comunities, and

towns and cities that we serve at AT&T.
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We feel that a highly secured and
integrated comuni cations platformis the thread
that's weaved anong all these solutions that are
solving problens and addi ng val ue.

| think, you know, there's some good
poi nts of view that we have heard this norning here,
and in others some good points, the rest of the
group up here as well, It's a very coll aborative
environment that we need to create. It's an
ecosystem play that's not one company that can do it
all .

So, we all need to work together, and
that's from the national research institutions, to
the comm ssions, to the utilities, and it's not just
about Smart Grid, even though we are here talKking
about that today, that's not what it's all about.
That is the piece of creating a smart city and
driving efficiencies, but the consumer engagenent
pi ece, the public safety piece, the rest of that is
as important in some comunities or areas of the
city, or region, or the state as Smart Grid is. So

| think you will see that our approach is not to be
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hel d up.

So for the next 10 m nutes, if you
woul d not think of AT&T as your phone conmpany or
your cell phone service provider, think of us as a

technol ogy conpany and a technol ogy company that can

lead in areas |like smart cities, |ike you have done
in | OT.

Charlie tal ked a | ot about it. Brenna
tal ked a | ot about it. | OT is the foundation of

what a smart city actually is.

Smart city is really just applications
that are using | OT technol ogy and we have
| ong-standing relationships with the cities,
muni ci palities and state government.

As a conpany, we have got strong
partnerships through our governnment, education,
organi zation, working with the city in partnership,
and al so our external affairs organization.

Why this is important is of the tens
of thousands of nmunicipalities and cities that we
serve throughout the United States, we have the

ability to keep our finger on the pulse, and so |

139



10

11

12

13

14

15

16

17

18

19

20

21

22

run the gl obal business for AT&T, so | have the
opportunity to bring a global perspective to
spotlight cities that we started engagenent, |ike
Chi cago, and AT&T has chosen to develop a frameworKk,
which I'Il talk a little bit about as well, which
will help to break down sone of the silence and
create a realistic strategy throughout the city. W
really feel like we've earned the right to
participate with those that are sitting here and
some who spoke before us to help | ead Chicago.

So this slide is really just at a high
| evel. MWhat | want to point out is, again, we have
got 135 years experience as technol ogy pioneers and
i nnovators.

I f you take one thing away, again take
away that AT&T is a technology conpany. W are
constantly innovating. We do sonme of that at the
network | evel and we do provide some of that network
| evel innovation to businesses and to consumers, but
we are also innovating in other ways. The business
model s that we tal ked about that are going to be

needed to pay for funding some of this, again, are
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all part of the framework that we are going to
deploy in cities.

Security, privacy, those are words
t hat were used often when the people spoke before ne
on this panel and the panel before us, and really,
you know, this isn't to brag about what AT&T does
and how many subscri bers we have. This is basically
to show that we address not only consumer needs but
busi ness needs. We do it globally, not just in the
U.S., and security is first and foremst on our
m nds.

So we've tal ked about the Internet of
things or the mllions of devices that are going to
be depl oyed across the City of Chicago, and across
the region, and across the state, that are smart
city-related using the I OT foundati on.

We are | ooking at security from a
license perspective, from a network perspective, and
from an educati on perspective, and then also
24 by 7, 365 analysis, and that's one thing that
obviously utility conpanies are certainly concerned

about, securing the grid, but you also need to think
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about the other devices that are out there as well,
and that's a big part of our strategy, and we' ve got
internal teams dedicated and focused to that, and we
work very well in collaboration and partnership with
research universities, and cities, and then other
private partners that we can talk a little bit

about .

So froma framework perspective, |
mentioned that AT&T announced it | aunched a
framework in January, and so AT&T's smart city
framework the goal of it is again really to include
partners and best practices into specific solutions
and busi ness mpodels that can be scaled across cities
and across regions, and our goal is to build a
framework that's 70 to 80 percent defined and 20 to
30 percent custom zed.

The reason that's inmportant is because
you've got to build something that you can repeat
across a city, so each neighborhood may have a
specific problem just take the City of Chicago,

t hat they want to solve, but then some of the

problems that you are trying to solve in the
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nei ghbor hoods are al so known.

So if you have the ability to take a
framework and test it in an area of the city,
simlar to what ComEd is tal king about doing, within
a framework and sonebody needs that, you can then
take those key | earnings and provide that back to
the citizens and to the parties that will help to
drive adoption and funding capabilities to make sure
that the framework in key | earnings can be adjusted
and then can be scaled across the rest of the city,
and across the region, and across the state.

So the four pillars that we will be
focused on are core connectivity, which is where
many of our core business offerings are at, and
there's going to be nultiple pipes of connectivity
that's going to be needed.

When you tal k about energy and
utilities, one of the analysis that we just made was
actually that AT&T will be offering to utilities the
private LTE network specifically for that utility
and that will be AT&T working in partnership with

Noki a, one of the alliance nmenber partners. They
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will keep devel opi ng hardware and then utilities
will still be able to procure that in a way that
t hey want to procure it, and then AT&T | easing
spectrum for 10 or 15 years versus inadequate or out
of date from our spectrum so you will be able to
devel op and have a highly-secured network that is
LTE.

The second pillar is platforns, so we
have got platforms that enable many different
t hi ngs, and these aren't necessarily just AT&T's
platforms. These are strategic alliance menber
platforms as well. You need to be able to control
all that connectivity. You need to be able to
secure it. You need to potentially be able to build
it to multi-different departnments. You need to have
Cl oud offerings, and you also need to create
devel oper environments, and devel oper environnments
i ke MS and Fl ood platforms are important, because
if you ook at the initiatives that Brenna has
spear headed here in the city, and you tal k about
open data and being able to use the data and all ow

people to have access to that data, one of the
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t hings that you are trying to do there is encourage
econom ¢ devel opment. You are trying to encourage
cooperation, innovation, and allow for entrepreneurs
and conpanies to again innovate on top of that data
that's avail able and then hopefully from that wil
conme a |lot of good for the city, whether that be in
econom ¢ devel opnment, job creation or an actual
service that the city can use and provide benefits
to the citizens.

You have got vertically-integrated
solutions, and, again, we break these out into five
sol utions. Energy utility is important, one hundred
percent | agree with you. Grid is important, but
you al so have to think about transportation, travel,
partnership, citizen engagement. How do we engage
the citizens? The panel previously talked a | ot
about that, and I think that's a very inportant
poi nt .

You need to engage the citizens. Some
of the things that we will be working with the City
of Chicago on is actually using data to engage the

citizens. We are working with a University of
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Chi cago group right now, and the lens that they're
| ooking at smart cities group for us, for AT&T is
how do we provide services that the citizens, right,
the city customers, actually will want to consume
and where should we allocate all these as a city, as
a region to help neet those needs, and so the
Uni versity of Chicago is working with us there.
Public safety, nothing needs to be said.
First and forenost, on every nei ghborhood across the
United States and the infrastructure, whether that
be buil dings, or whether that be roads, or bridges,
an interesting point of fact about AT&T is that we
use as much energy as Cuba and we are at | ast count
the second (sic) l|largest real estate hol ding conpany
in the United States behind the federal government.
We have, even our own doctors (sic),
and over the |ast say five years we saved several
hundred mllion dollars in energy costs, which not
only saves noney but provides value to our
sharehol ders but also creates a positive sustainable
and passive environment.

So AT&T is very active, and we've
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| earned a |l ot from our energy management prograns
and we are also starting to commercialize those so
we can roll those key |earnings out to the market.

Lastly, and probably most inportant
here, is collaboration in the ecosystemthat
col |l aborates together. Our strategic alliance
network, they're | arge conpanies that have proven
technol ogy, SYSCO, IBM Deloitte, Ericcson Intel,
Tel ecom GE, and you will see that Southern Conpany
is there as well.

So we are also engaged in utilities
and driving innovation as they | ook at services and
i mprove their customers' lives as well, and then the
spotlight cities, moving to the far right of this
side (indicating) the goal of a spotlight city was
to basically go in and depl oy the framework, work
with the cities and choose three to five solutions
and help the cities to break down some of this.

Cities, as you know, are very
sovereign, young in general and very sovereign, and
there's a lot of smart projects in the United

States, but there's not a whole heck of a | ot of
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smart cities in the United States, and the framework
and the point of the framework is to go in and to
help the cities start to coll aborate, work together,
bring in the right ecosystem partners that have the
means or have the resources and help cities pilot
new technol ogi es or technol ogies that are proven

t hat need to be inoperable and integrated together,
so all that data can be aggregated up to a way

that -- in a way that can be visualized and made
sense of.

So you understand that if there's a
traffic jamin the Loop, you understand how it's
affecting revenue at the nmeters, or in garages, or
there could be social sentiment and backl ash that
comes fromthat.

You want to be able to take that and
bubble it all up, so not only the mayor or counsel
can understand easily, but so the citizens can as
wel |, and you have had an opportunity to be pretty
transparent if you want to with your citizens and
any data -- visualization data application |Iike our

AT&T Smart Cities Operations Center, those types of
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tools, the visualization applications, can actually
be not only shown in command centers in the city,
but you can put them on a 55-inch flat screen at the
public library if you want to be transparent.

| am not saying that every citizen

wants to know about 155 KBI, but they m ght want to

know about the top six or top seven that wll affect
their |ives, so you have the opportunity to do that
as wel | .

In part of the spotlight cities you'l
see the diversity there, and you have got Atl anta,
Chi cago, Dallas, and then you also have sone
research universities, Georgia Tech Canpus
environments are extremely inportant and function as
many cities, and then you have Montgomery County.

I nteresting there, you have got 81
mles of transit. It's not just a suburb of D. C.
but the goal of the spotlight city project there is
to actually allow us to make 81 mles of public
transportation smarter to enable fol ks that are
living in a |ower cost-of-living areas to get higher

payi ng jobs and better educational opportunities.
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So, again, you know, there's three or
four different smart city solutions that is rolled
out within the framework in Montgomery County to
hel p enabl e that value and, again, you know, the
ot her five solutions of names and then within the
solution of names you have products and services,
solutions, if you will, that are actually
depl oyable -- and the goal of the framework is
deploy three to five of these to show that there's a
holistic strategy that's in place and that the
holistic strategy is better than purchasing one
outside of those, because the data that you get from
those three to five solutions has much nore inpact
t han the data you get fromone, and that will drive
more benefits to citizens in a faster manner.

The last thing | want to tal k about
is -- again, | started off by saying AT&T don't
t hi nk of us as your carrier. Think of us as an
i nnovation and technol ogy company, and we do have a
fully built-out innovation ecosystem and this is
where we add a | ot of value to the ConmEds of the

worl d and ot hers.
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You know, we have a foundry system
whi ch are innovation centers throughout the United
States. We have one in Palo Alto. W have two in
Texas. We have one in Atlanta. W have one in
| srael . | srael's focus is on on cyber security,

Atl anta's focus is on consunmer base and things.
Plano is focused on the Internet of things and smart
cities, and you can imagine Palo Alto is focused on
everything, because that's where everybody 's doing
di fferent things and testing new technol ogi es.

We al so have health, and we haven't
t al ked about health as being part of smart cities
but health and education has a |long-term benefits
t hat can be driven by smart city depl oyment and
extremely inportant. That's where we're worKking
closely with research universities and some of the
utilities and then, you know, we have got the
Uni versity of Texas Medical Center and then a drive
st udi o.

So we tal ked about traffic and
transportation. We are working very closely with

the different cities and states that have been
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engaged in that smart city DOT chall enge and we have
a drive studio which is basically an innovation
center for connecting vehicles that allows work to
be done around vehicle to vehicle as we work on the
infrastructure communi cati ons.

We have got 7 mllion connecting cars
and expect that to growto 10. We are working with
10 now of the top 15.

And just lastly I'"lIl close with again
to Brenna's point, and, Charlie, you know, we're
wor king closely together with the city and with the
state already. W are working with city | eadership.
We are working with the state |eadership and the
research organi zations that are here, you know, |iKke
the work that Charlie's doing on behalf of the
institutions we are working with together.

| nterestingly enough, the flagship
store that we have on M chigan Avenue, we actually
will be putting smart cities solutions in there and
our Smart Cities operation centers so that citizens
can come in and see what's in the city and where

some of the data is comng from and that may not be

152



necessarily the City of Chicago data. That could be
from other areas just as a denmonstration area, and
then this is a major AT&T | ocation (indicating).

So, you know, we | ooked at this.
Whil e Dallas and Atlanta may be our hub cities, |
woul d say Chicago is the closest start and so we are
very invested in the community here.

Wth that, I'lIl close and take
guestions if there are any.

MR. GEHRS: Thanks, M chael, very nuch.

CHAI RMAN SHEAHAN: Mel, | know we are running a
little late on the tine. | wonder if the panelists
could just kind of quickly go through and point out
ei ther an obstacle or an incentive, something, some
| egal policy, regulatory barrier to innovation.

|s there one or two things that, you
know, if they were to change, it would help
accel erate innovation?

MR. ZETO: | think, you know, for us it's as an
organi zation we all see down the road. W deliver
value to our consumers and we want to do single

trailers, so there are ways that we can work with
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cities and pilots quickly and, you know, the City of
Chi cago has sonme things built in where pilots can be
done, and that's great, because we can nmove faster.

We can also include in the pilot |ocal
conpani es that are innovating, and then | think you
are starting to see the federal government draw sonme
funding which I think will help drive an aucti on.

If you look at a lot of the traction
that's being gotten in EEU, because the EEU has
funded a | ot of the smart city initiatives and
projects that are related to smart cities.

MS. BERMAN: I n our experience a |lot of -- from
our experience, a lot of -- we have got a | ot of
resi stance outside of Chicago, even within the
state, where we are bringing the data together to
drive a |l ot of value, and we were always met with
this policy don't |let us share that data, and,
frankly, when you finally get a | awyer involved,
whi ch drives a | ot of expense for all of us, from
the policy aspect, he doesn't say that. He | ust
doesn't say you can't bring public safety data into

ot her dat a.
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FERC doesn't say you can't share
educational data with other data sets or HIPPA
doesn't say you can't share other data with other
data sets. We need to be m ndful of people's
personal security and privacy of their data, but
rarely does that bring about something. Rarely am
|"mtrying to bring a personal health record
t ogether with somebody el se's personal record.
We're usually dealing in the segregate.

So | think actually better education
among our own staff, m ne included, about our own
staff about what those policies actually say can be
extremely hel pful so that when timng with other
data sets from anot her government entity, whether
it's across the county, or state, or even if it's
anot her city, even internal as well, first thing is
you can't have that data.

The driver should actually have to
bring the value to our end custonmer, and we actually
all have the same residents we are trying to serve,
and what you'll find, in nmy past, you actually have

to do extensive research on this one. A resident
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seenms to think we are actually sharing all their
data anyway, our data team gives a piece of data to
the City of Chicago, the county and the state, and
public agencies as well, and that's a coordinated
matter, and it's not.

Al so, if you go and get this data from
the state, and that means |'m actually delivering a
better service and coordinat ed. Oh, yes, please do
t hat . | woul d rather have better health care from a
kid with a better educational outcome or better job
services from a neighbor if you have that data
t oget her. So as long as you're delivering val ue,
most people are actually okay with you sharing that
dat a.

So | think better education around
what the data managenent policy do say is hel pful
and then making sure we either stream ine those
policies or don't inpose new policies in the name of
cyber security. l*"mall for cyber security, but
they don't require a stronger data management policy
we will go a |long way to making sure we bring the

data together that's going to drive val ue.
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MR. CATLETT: | couldn't have said it any better.
Just in response to the access to a data system
it's inportant for us as a nation around
universities to help utilities and other providers
to do a better job, and we run into data access
which is al nmost at every single project, so you have
scientists that could be hel ping or to understand
going to neeting after meeting trying to convince
some entity that they should share their data even
for their own benefit.

DR. SHADI DEHPOUR: The bi ggest obstacles that we
see is a lot of times the |ack of objective in the
sense when you develop initiatives and innovati ons,
who's going to benefit fromthat?

| gave the example of a project in
Africa. That's very clear cut in the sense the
project is noving along very quickly because we can
see the tangi bl e benefits of devel oping that, people
who are going to be saved, basically their lives are
going to be saved.

To sonme extent here | think we have to

identify certain projects and certain innovations
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that we're going to redevel op and sort of have
certain objectives as to who's going to benefit from
t hat . | guess in the case of ComEd, the fact that
identifies a certain number of mcrogrids and their
objective to devel op those and sort of identify the
benefits that are going to be afforded to custoners
in devel oping those mcrogrids, define objectives
and i nnovations that | think you're going to see the
worl d continue being devel oped.

MR. GEHRS: Just maybe two observati ons. ' ve

travel ed across the United States to different

utilities. | see a bit of a difference between
vertically-integrated utilities and di saggregated
utilities, because, as you know, in Illinois there's

ot her states where generation is separate from
di stribution.

So if your generation is separate from
di stribution, then you really need an incentive to
encourage efficiencies, especially on the grid.

If you're vertically integrated,
there's nmuch nore incentive, so | can see regul atory

assi stance and incentive encouraging programs such
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as conservation voltage reduction, which is a good
program, reduces energy use, but it's expensive to
i mpl ement, so utilities really need an incentive
economc to do that.

So | think that's short-term | think
| need a little Ionger out. The question is how do
you | everage this whole public and private nature of
t he communi cati ons networ ks.

| think we have tal ked about that, and
we are still talking about that. How do you
| everage it to be used for both apps, and then
further out what is the business model of the future
of utilities? What do you expect themto do and how
are you going to structure that?

MR. SOUTH: That would be this issue of what's
call ed valley of death, which is you can take
technology up to a certain point and oftentimes we
can't scale beyond that point because they don't
have the platformto test themin a broader
envi ronment .

COMM SSI ONER ROSALES: ' m sorry. \What did you

call it?
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MR. SOUTH: Valley of death. It's where the
t echnol ogi es go when they die. They start out as an
i nnovative technology that's tested at the |ab, but
it never gets to the comunity market where it m ght
have val ue because it does not have the ability to
take it fromthe scale, which it has been tested,
the | aboratory scale or pilot, to the market and
really see how it deploys.

ConEd is doing that now in Bronzeville
with the number of technol ogies, but we need nore
exampl es of that so that a full spectrum of
technol ogi es can be tested, vetted, the data streans
and values with them quantified so the business case
can be associated with them and they can then go to
mar ket .

MS. BLAI SE: Froma utilities' perspective, a |ot
of what we are doing today are things we have never
done before. We are testing different model s,
different solutions for customers, and it's not
al ways the existing regul atory nmodel .

So what we would need really we I|ike

an ability to test out nmore without the risk but
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that's something we need to kind of work through.

How are we able to test new solutions for customers,

utility solutions, partner with others, because we

are going to need to do nore and nmore of that as we

move forward.

MR. GEHRS: Well, I'm m ndful that lunch is
wai ting, so thank you all very much. Wuld you
pl ease thank our panelists.

(Appl ause.)
CHAI RMAN SHEAHAN: We will reconvene at
1 o' clock.
(Wher eupon, a lunch
break was taken.)
(Wher eupon, the proceedi ngs
commenced as follows:)
Okay, welcome back. We will get

started. Thanks for hanging in there with us. W

have one | ast sessi on. Panel 3 will discuss the
utility's role in building smarter cities.
To | ead our discussion, | would |ike

to introduce one of nmy two | egal and policy

advi sors, Elizabeth MErl| ean. Pl ease join me in
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wel com ng Elizabeth and our third panel.
(Appl ause.)

MS. McERLEAN: The energy infrastructure is a
vital functional entity of this city and its
utilities are uniquely positioned to enable and to
accelerate the growth of smart cities.

Utilities can | everage key strengths,
meani ng energy, delivery, infrastructure to power
homes, busi nesses, and operating systems and
wi de-ranging efficient networks that play a tenporal
role -- a temporal goal in the emergence of smart
cities.

This panel is intended to discuss the
strategic approaches utilities can play in |eading
roles in building smarter cities and smarter
communities.

The format of the panel will consi st
of a brief presentation by each of our panelists
foll owed by a series of questions.

Any time remaining at the end, we'll
t ake questions fromthe audience.

Bef ore we begin, | would like to
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i ntroduce our panelists. First, we will be hearing
from Joe Svachula --

MR. SVACHULA: Svachul a.

(Laughter.)

MS. McERLEAN: -- Vice President of Engineering
and Smart Grid at ComEd, and then we will be hearing
from M ke Abba, Director of Smart Grid Integration
and System | mprovenent at Ameren Illinois, then we
have M chael Britt, Vice President of Energy
| nnovati on at Sout hern Conpany; and we have Russel
Ragsdal e, Principal Manager of Grid Modernization at
Sout hern California Edison; and then we will be
hearing fromBill Abolt, Vice President of Energy at
AECONM Technol ogy Corp; and we will be hearing from
Susan Satter, Public Utilities Counsel at the AG s
office.

Pl ease join me in welcom ng our
panel i sts once agai n.
(Appl ause.)

MR. SVACHULA: Our name has | ots of benefits, you

probably haven't heard of. So when people hear it,

they're like |I know your brother. It's also great

163



10

11

12

13

14

15

16

17

18

19

20

21

22

when tel emarketers call.
(Laughter.)

So | am Joe Svachul a, Vice President
of Engineering and Smart Grid. | know you've heard
earlier from Jennifer and M chelle. Il will try to
take you through a little bit of what we are doing
and I'll maybe be a little nore technical and a nore
tactical |evel.

| would like to start off with this
slide as | talk smart cities. | think it just
pai nts a good picture of how we view smart cities
and what is meant to say is that everything in the
city becones connected, and the lines represent the
networ ks and the communi cation that's starting to
gr ow.

We have got all of our meters, all of
our DA switches talking to each other, and that mesh
network will go into northern Illinois. That mesh
networ k has capability and capacity.

So one of the questions we ask is how
do we share that in a way that benefits and provides

added value to our custonmers? Some of these
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applications are starting to conme in bubbles so
our customers m ght benefit from

You've heard about streetlights, AM
wat er meters, and EET charging stations connected to
the grid, so lots of visibility to the grid, |ots of
data that starts to come back to us.

We need data to run analytics
we now know is going to be nore and more powerful,
whi ch means the data that we have been able to use
for power in a distributed way and this network is
starting to provide that.

In the bottom one way to think about
smart cities is in the context of inproving
liveability, improve quality of life with the
applications, work ability, can you help with
econom cs and create jobs; and then sustainability,
is it init for the long haul; does it include the
citizens there. So liveability, sustainability,
wor kability are key lenses that this is used around
the country.

We have done some interna

benchmar ki ng. We have al so gone out and talked to a
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| ot of conpanies, both in the U.S. and around the
wor | d, about what they can do in smart grids -- a
smart city space, and the themes that are starting
to emerge are in those gray boxes.

There's six themes of very successf ul
smart cities. The first is that they have robust
communi cation strategies. They have a vision. You
want to see some good, you will see Seattle |isted.
Visions |ike Seattle, they have a nice framework
that lines up all the entrepreneurs and innovators.
Empower Charlotte, they have got the sanme, so there
is no definition of smart cities, but people have a
vision to get a little bit nmore traction.

The next is focused on consumers or
customers. You have to bring them al ong. Peopl e
don't know the problems, they have to reach out and
understand those from the customer.

Part nershi ps are huge. W heard the
concept of an eco system There's no one provider
that's going to fix all of the stuff, and the
probl ems out there, they are about an ecosystem

It starts with universities and
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national |abs that include utilities and tel econs,
and it include innovators, entrepreneurs. They
i nclude energy. It's all of us that are a part of
this ecosystem

Fundi ng has al so been a thene.
Successful private-public partnerships are preval ent
in the most successful nmodels, and then visionary
and progressive | eaders are inmportant, and then the
utilities | think are uniquely positioned, cities,
muni ci palities, |leaders could be a little nmore
transient, and one person's vision can change today
and tomorrow, but one of the concepts is that |onger
termvision is alittle nmore successful

We went through it and we said what
woul d be the major categories of the buckets of
smart city applications? There's two main
categories: | nfrastructure and then services. W
woul dn't think ComEd would play in all of these.

Under infrastructure, there's
mobility. Obviously, electric vehicles is a conmmon
area there. Public transportation is another area.

Construction and buil dings, we think that energy
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efficiency, smart buil dings are a place ComEd woul d
like to be, energy, obviously waterway management,
and then on the city side public adm nistration
servi ces.

The city tends to be a little bit in
cycles, so how can you break across those cycles?
Some of the smart city applications are turning a
| ot of traditional mapping into three-di mensional
under ground maps.

There is a whole bunch of real estate
unt apped below the city's buildings, and that can be
eventually viewed as real estate. If you want to be
in prime property, you ought to see the cities
around the world are starting to put maps together,
to bring all the services together on one map, and
take all the maps and digitize it in all different
departnments, and bring it all in one platform
health and safety, we hear a | ot about culture and
educati on.

On the bottom there are ei ght exanples
of initiatives that we think make essential conmon

m crogrids, solar and storage, demand response,
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smart streetlighting, EV stations, charging
stations, | should say, energy efficiency, building
automation systenms and rescue pol ar energy
management systens.

| think we heard a | ot about
streetlights today. | won't go into this, but |
woul d say what's inmportant with this when we do talk
about pilots we went out and talked to the towns in
Bensenville, Illinois, and Lombard, and we talked to
peopl e that operate these smart streetlights, their
comments surprised us a little bit.

Some of the functionalities you can do
to save energy. They weren't so interested in that
right now. They wanted to go slow with that. They
were worried about maybe somet hing popping up with
their streetlights. They said we really |ove that
you |l et us know the streetlights were out. W
didn't know that before, and we also don't have the
best records in nmunicipalities.

So when our customers call us, we can
| ook at the report sheets and messages you send

everyday and we can know that you are going to be
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out here to fix this, so, you know, you can tell our
customers, and if it's not in your report, we know
there's a municipality that will be on the
streetlights, but they won't have those records and
they're saying we would expect that you would

provide that as a sort of service.

We're still working with them W're
up to about a hundred percent of licensing and we're
doing a pilot. W we're doing pilots, and there

were some issues going on, but we're ready now to
start sending servers to the other nunicipalities.

Lastly, I will close on a slide about
some issues that are taking place around the worl d.
In Amsterdam | think is simlar to what Charlie
Catlett was tal king about. They're starting to put
a lot of air sensors on year-around, CO2, NO2, other
types of em ssions. Utilities can provide poles,
transm ssion towers, access up in the air in good
spaces for a |lot of these sensors.

I n New Jersey, gunshot detectors are
starting to proliferate, so you can know t hat

detectors that can hear the frequency of a rifle or
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a gun triangulate and i mmedi ately dispatch 9-1-1 to
| ocations that are pretty exact to where the gunshot
t ook pl ace.

Boston is putting sensors in waste
management systems so they can detect in the sewer
that if there's viruses, that there is disease, and
they can find out ahead of time before an epidemc
strikes.

South Korea is starting to nmove to a
gar bage system based on wei ght and garbage cont ai ner
control, and there are a |Iot of systems in the U S.,
are just actually on kind of a time-based cycle
goi ng around to coll ect garbage, which you can make
gar bage collection a |lot nore efficient when the
gar bage cans are actually full.

San Francisco is putting cameras on
the streetlights. You have got parKking
applications. You can tell people through apps that
there's parking spots are open which decreases
doubl e spaci ng. You can also see that a car hasn't
moved and | aw enforcenment that there's a ticket

cheater or perhaps if for some other reason a has

171



10

11

12

13

14

15

16

17

18

19

20

21

22

has been parked there for a |long period of time.
And, lastly, Singapore is starting to
use a |l ot of these network devices that drive
intelligence into street signal outages.
So | thought those were very good
exanmpl es of what's going on around the world. ' m
not saying that ComEd wants to be in these spaces,
but it is a good exanple of this stuff that is just
taking off and there's a | ot of opportunities.
Thank you
MS. McERLEAN: Thank you
Any questions from the Comm ssioners
or the Chairman?
(No response.)
| f not, M chael.
MR. ABBA: Good afternoon, everyone. Thank you
to the Comm ssioners for allowing us to make this

presentation today.

l'"'m M ke Abba from Ameren Il1linois. [
have been involved with the Smart Grid in Illinois
and Ameren Illinois for about seven years now, so |

have seen a | ot of people dealing with over the | ast
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seven years. | appreciate being back here with you.

| want to tal k about -- and anything
that | am going to say, |I'msure it's not something
you haven't heard already in the two panels this
mor ni ng, but | want to put a little spin on it from
an Ameren Illinois's perspective.

Just some foundational context, you
know, we don't have a city the size of Chicago that
we serve in our territory. W cover the bottom
two-thirds of the state, about 44,000 square m |l es
of territory. Our |l argest municipality is Peoria
about 115,000, and we small service towns with
hundred 1200 meters.

So our communities' needs are a little
bit different probably than Chicago's and we think
foundati onal things, smart city applications, just
having that relationships -- basic relationship with
all municipalities we serve. Once you have that and
you can build on it, and we believe we already have
that, so we think foundationally
one-size-doesn't-fit-all, so you have to to know

what the needs of our cities are and build from
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t hat .

Wth that being said, | think you've
heard a | ot of these things already, but we see at
| east five key roles that utilities can play in
buil ding smart cities.

The first | think Comm ssioner or
Chai rman Sheahan mentioned in his opening comments

we have to provide reliable service, and Ameren,

I11inois, being both gas and electric utilities, we

see both of those services have to be reliable.

From an electric perspective, that involves

adding infrastructure, making sure you are safe, and

we have faster capacity, we need distribution
generation automation that we are doing through

El MA. It's leveraging efficiency in our network,
movi ng toward and maki ng vol tage bar optim zati on,
CVR.

But it's also part of having that
relationship with comunities and ensuring during
emergency situations we are working with them we
have contact with them we are glued to the hip

within regul ar situations.
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We have nmost of that
communi ti es. We have foundati onal

| everagi ng our technol ogy to ensur

in place in our

, but we are

€ our custoners

are aware of outages and our communities are aware

of the outages, the restoration ti

me, and how we can

best work together to restore power.

VWhen we think |onger

getting into, as | mentioned today,

term we start

how do we

i ntegrate nore distributed energy resources on the

system
For Ameren Il linois,
have about 500 metering customers

around there, so it's not a whole

expect that proliferation to increase over

| think we only

now, Ssomewher e

| ot yet.

We

t he next

few years. We need to develop the capabilities,

Mel was tal king earlier about technol ogy,

and you

as

have got to really prove point NASA and you've got

to build that capability within your

own system

We need to start building capabilities

because we know it's comng to integrate and

di stri bute energy resources on our

system

to be
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able to operate them and control themin a way that
ensures our reliability but also allows econom c
operation, and that's first and forenost.

Once you go beyond integrating
di stri bution energy resources, you are beginning to
| ook at what ComEd's been | ooking at on the
m crogrid side.

| want to make it clear, at least in
our mnd, that that's a big step to go from just
integrating resources on a grid to moving to a
| arger grid when you take a different type of
generation asset and a different whole set of
controls.

So that's really a big step that we
need to |l earn how to be able to do that. \Whet her
we're actively on generation or put on that side, we
have got to maintain the integrity of our systemto
be able to manage that, so we have got to |learn how
to do that and have enough control over those assets
to maintain our system

So, you know, the other thing, since

we are a gas utility as well, we think that natural
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gas will play a role in that business. Odds are
that the prime mover in those mcrogrids are going
to | ast several days, if need be, or several hours.
It's going to be natural gas-powered devices of some
sort.

So, you know, Joe nentioned the
technol ogy chall enges you have when you are talKking
about m crogrids. Technology is going to be hard.
| think the hardest part -- you know, Dave Kol ata
mentioned earlier and two of the other panelists
did, the econom cs, how do you fairly conpensate
people for those services? Who's paying for it?
And what that business model is -- nmodel is probably
just as conplex and more chal l enging than getting
t he technol ogy right.

The second piece that | think people
have already nmentioned is the utility's role in
| everaging the AM system we al ready have in place.
We are cel ebrating our historical inmplementation of
62 percent required by the I EEMA, so we wil
conplete that in early '18.

We are strongly | ooking at the
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possibility of going to a hundred percent AM as
well, so we are | everaging that system

Since we are already doing the
utilities, we have already got the electric and gas
meters in the system and so our customers are
al ready on that system so it makes sense to | ook
at -- as Joe said, to |l ook at water systenms, to | ook
at other nmunicipal systens that can | everage that
same technology that's already in place to inmprove
the life of the system and their community.

Tied to that closely, you know, with
our Smart Grid deployment and AM depl oyment, we are
bui l ding a communi cation network that people wil
need to fully operate our system expandi ng our
fiber network, our mesh network. At some point that
should be available for others to |l everage as well,
and if the infrastructure is there, we need to
| everage it for other uses as well. We need to find
a way to do that within a regulatory framework.

The fourth item already mentioned, we
see a good future with LED lights and the next LED

I ights and the amazing technol ogy apply using that
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platform we are | ooking strongly at trying to start
pulling out LED lights in the near future as well.

And then, finally, | think everybody's
tal ked about this already is support of electric
vehicles, | think everybody in this room believes
electric vehicles and, from our standpoint, possibly
compress natural gas vehicles are a good benefit to
our communities and our economy. We need to support
t hose as much as possi bl e.

Utilities |like Ameren Illinois needs
to ensure we have a systemin place that we can
readily charge those, and then we support the
adoption of those, and we need to think about what
else utilities can do to help incentivize people to
purchase those and proliferate those as well,
whet her it's being incentive ways that we can
incentivize our |arger enployers, charging stations
for their enployees, or either areas that maybe
utilities should be installing charging stations
underserved area or in key transportation areas, Sso
| think that's up for discussion as well.

So, finally, if we think about those
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t hi ngs, what are the regul atory nodels for

consi deration, | think all these we have tal ked
about already. Wth distributed resources, with
energy efficiency, conservation voltage reduction,
there's going to be a loss in revenue or revenue to
a utility. How do we deal with that? How do we
make it so utilities are at |east neutral or maybe
incentivized to help support those.

Data integration of distributed energy
resources | spoke of are going to require nore
different systems, maybe different ways to | ook at a
busi ness model. The ability to | everage our
existing infrastructure to provide other services is
kind of a gray area. Some of the regul ati ons now we
need to protect, and in this whole idea of how can
we proactively incentivize people to pronote
electric vehicles and alternative technol ogy.

So we are really excited about
di scussing this time with all the stakeholders in
Illinois. W believe that the future is bright.

When | | ook back -- | have been

involved with this for seven years with the Smart
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Grid coll aborative, and I have | ooked at Chris and
Dave and some of the other players in the room good
di scussi ons over the |ast seven years certainly
wasn't al ways easy, but we managed to get through it
and we are nmuch better off now for those discussions
and we are anxious to continue those, so thank you.

MS. McERLEAN: | just have a quick question
bef ore we nmove on to the panel.

| think you both tal ked about
| everaging the AM and mesh network energy
management . Can you explain -- 1 think there was
also a lot of talk about streetlighting, gunshot
detection, in the existing AM nmesh networks that,
you know, is creating the smart grid capabl e of
supporting services such as those?

MR. SVACHULA: The way we answer that is the
network is built to be robust for reasons |ike today
with all the wind we are going through, so as the
equi pment gets knocked down, it can reconfigure and
still communicate, so there's capacity that's built
in for that reason.

On bl ue sky days and ot her days the
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way | would characterize it is that the existing
network can handle a small jerky types of

communi cati ons. It's not meant to stream video. | t
does not work |ike Broadband, so it would work fine
to tal k about control communication and to talk to
AM gas nmeter.

What you have to do is at some point
is scale up, but think of it in terms of short
bursts of information will work perfectly fine and a
whol e bunch you want to start just streamng with
video and things |like that and those types of
applications.

| would just have one caveat today is
the research at Silver Springs continues to evolve,
so | see a |lot more capabilities in the future.

MR. ABBA: Ditto.
(Laughter.)

The only thing were comented earlier
that M ke had called it the perfect platform because
electricity and likely had some form of
communi cation, so that why it a perfect choice to

start building fromleveraging that sane
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infrastructure. Joe said not every application wil
wor k on an existing communi cation networKk.

MS. McERLEAN: Thank you

M chael .

MR. BRITT: Thank you. Hi, I am M chael Britt
with Southern Conpany. |"mgoing to talk a little
bit about the role of the utilities, but before |
get there, | want to thank the Chairman and
Comm ssioner for the opportunity to be here.

This topic is really a critical one,
and this Comm ssion is to be commended for carrying
forward not only this session but the infrastructure
or Smart Grid Law you passed in 2011, 2012 is one of
the best infrastructure rules that exist in the
country.

Il linois and Virginia are sort of one
and two in ny analysis of the best rules out there,
SO0 you created the kind of environment that supports
the grid. And when we talk about smart cities, |
think the foundation of a smart city is reliable
energy and reliable communicati ons and dat a.

So | think about those things as sort
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of the air and water that makes all the other
i nnovation possible here, and so you created the
environment to permt that growth here in the city.
It's already a hub for innovation, but having this
kind of infrastructure, ComEd and Ameren are to be
conplinmented for the work they have done to continue
to drive that forward.

| think that is an inportant step in
this session. How do we go beyond that? How do we
t hi nk about what else m ght need to be there for
utilities to play a bigger role in hel pi ng maki ng
this a reality.

| am the vice president of Energy and

| nnovati on Center at Southern Conpany. That means
| "' m not the source of the innovation. | "' m the
source of the catalyst. l"'mreally one of 26,00
enpl oyees in the company. We are privileged to
serve 4-1/2 mllion customers in the southeast,
Georgia, M ssissippi, Alabama, Peoria. Those
customers are at the center of everything we do.

VWhen we t hink about our strategy for

smart technol ogy of any kind, it really starts at
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the helmwith the customer and connect homes noving
on to connect to the community on out to a connected
to the smart city.

So we see it really starting with the
i ndi vidual citizen solving a problem at its heart
is really what it's about, but what we see is a key
change.

|f you think about what's happened in
technol ogy the |last few years -- | was at the
Consumer El ectronics show in Las Vegas a few mont hs
ago, and what was interesting was a quarter of the
show pl ace was electric transportation. One- quarter
of all of CES was electronic transportation.

Anot her component of it was everything
is a conputer, everything. Everything can't be a
computer. The cost of Morse Law all the other
t echnol ogy devel opnent is making it possible for
literally -- it's not the Internet of things. It's
the Internet of everything, and what is the weird --
what should be sonmething that's nonitored, and what
is somet hing should be connected and part of the

city, so we think this is an inmportant next
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di scussi on, too.
We actually asked the center to do a

qui ck | ook around the world at where some

opportunities m ght be for utilities, what role do
utilities play, and they found it most of the
utility-led efforts were really focused on energy

and stopped at the water's edge.

If they went beyond the traditional
grid, it was around nobility. It was around
transportation, things |like that, and then if they
went beyond that, a few utilities were involved with
open data communi cating and helping to digitize
informati on out in the community.

We figure there's a much bigger role.
Let me share a little bit about making a framework
t hat they hel ped share with us. We think it's kind
of interesting, but if you start again with the
citizen at the center, what problemyou are trying
to solve, if you have a core strategy for your
effort, what is it you are really trying to get done
with the smart city? And it isn't just Chicago. | t

won't just be a smart city. Smart cities wil
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become the norm and then what's next? Right?

What is it you're really trying to
address: Public safety? Health? You know, the
health of your comunity? MWhat is it you are trying
to do with this smart technol ogy? Because there is
enough capital to go to deploy everything and make
everything smart, and the reality is if you depl oy
capital that way, what ends up happening is you have
an inefficient deploynment, because then your whole
network is the same vintage and, therefore, you
don't have the ability to keep up.

As soon as it's deployed, it starts to
get obsolete in this world, so actually having a
fresh approach of what you are trying to get done in
terms of what citizen issues you are really trying
to address. What problems are you trying to solve
with this?

We think that's an exciting
opportunity, and how do you structure it? MWhat Kkind
of governing structure do you have, because it's
going to take public-private partnerships. There

isn't enough money in the tax base. There isn't
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enough nmoney from corporations to try to put that

all into one bucket. You have to try to figure out
how do you actually organize sonmething |ike that,
and then how do you create an environment for a test
bed where you can get smart innovators working wth
this public data, working with technol ogy to begin
to create a future for the city, so APl can wite to
data that they can gather where they can devel op an
app.

You know, probably nobody in this room
woul d have devel oped Uber because it kind of flies
in the face because it's a regul ated service. Cab
drivers, and so forth, you know, they pay for that
medal I i on on the taxicab, and so suddenly Uber pops
up. Uber pops up because technol ogy where it's
possible to ride share, and to communi cate, and sort
of create an individual one-to-one, peer-to-peer
transaction, and so those things start to happen
creating an environment that allows nore of that
i nnovation in cities is inportant.

Next is sort of how do you roll all of

t hat out and integrate it all? There's a | ot of
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different pieces in that part, and how you tie them
t oget her, and then how do you manage that?

So it isn't that the grid was smart.
| think that was a coment earlier in the prior
sessi on. It was really -- it isn't that the grid is
smart, it's that the people are smart or the machine
communi cation that takes action on the edge of the
network is smart. That's where the opportunity
resides in the managenment of it.

So we really see utilities can play a
role across the value chain, and, again, that's
sonmet hing where if there's interest in having
utilities involved in multiple areas, then we think
there's a logical role.

So M ke Zeto on the prior panel shared
a bit about smart cities alliance, we joined
together with TGE, AT&T, SYSCO, Ericcson, |BM
Deloitte, and others, and it's really focused on
smart infrastructure, how do we take the vertical
asset. We have got all these poles and
streetlights.

Utilities traditionally have usually a
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whol e | ot of the vertical tower. How do you make

t he nost of that? And then we have a whole | ot of
hori zontal assets, things are underground, conduit,
vaults, where sensors and so forth can reasonably be
pl aced in places where infrastructures come up out
of the ground, manhol es and vaults and things.

So those kinds of opportunities --
there are the opportunities as infrastructure or
city work happens where you could pre- -- while
cities are tearing up a particular street, you
should be installing fiber. You should be pulling
that fiber to the street | anp.

Do you know exactly what's going to be
on that lamp in five years, ten years? | guarantee
you it's going to be a whole bank of sensors and
smart stuff that's making vehicles and traffic move
more efficiently through the city, because it's
about novi ng goods and people through the city nore
efficiently. That's where the opportunity will be,
and then --

COMM SSI ONER ROSALES: Sorry to interrupt. \hat

if that becomes obsol ete?
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MR. BRI TT: It will, and then what you want to

have -- great question. You want to have -- the
fi ber won't beconme obsol ete, but what will become
obsolete itself is on the end of it. So you want it

to be modul ar where you can renove that and snap any
sensor pack in, so you want to buy an overhead |ight
t hat has sensor packs that can be upgraded so as

t hat sensor changes and the capacity what you are

| ooki ng for m ght change, but the interface would
stay the sanme to the head power interface and beyond
t hat . It's what the capabilities of an array of
sensors that you have there, and the cameras wil
continue to get better and better, so you want it to
be the kind of thing that can be upgraded either
soft upgrades or firmware, that kind of stuff or
hardware, but it's a great question.

And then the control side and early
sustainability, this is another thing to think a | ot
about . Food (sic) doesn't serve a big problem and
where and how can you take advantage of two issues.
One is abandoned buil dings or underutilized

buil dings and facilities in downtown urban areas.
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Could they be turned into
inter-agriculture to grow |l ettuce, and fresh fruits,
and vegetables locally? They're organic. It's also
an opportunity for new jobs and an on-ranp for jobs.

We're working with the City of
At |l anta, and a new urban agriculture |eader, to
support a programcalled Let Us, and Let Us is an
on-ramp for jobs. Peopl e who have been long-term
unenmpl oyed are given an opportunity to start to work
in urban agriculture growing |ettuce in an
agricultural environment, things |ike that. So
t here are opportunities to tie together in all forns
of sustainability connected to communities and
connected to cars.

So all that together we see as

i mportant pieces. ' m just going the wrap up ny
comment s.
MR. RAGSDALE: My name is Russ Ragsdal e. | "' m the

Princi pal Manager of Grid Modernization. That's in
Cal i fornia. Thank you for the opportunity to cone,
and speak, and learned quite a bit fromyou all. I

really enjoyed this morning's session and just hope
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| can contribute a little bit to this.

' m going to basically talk about what
we are experiencing in California, a little bit
about utilities and what we're experiencing talking
about how we are responding to that, and some of the
pl ans that we're putting into place, and then some
t hought s about how we can | everage that into smart
cities and sonme regulatory inplications.

So Sout hern California Edison is one
of the, you know, three big utilities there in
California, serve about 5 mlIlion customer accounts,
over 190 cities and counties, 50,000 square m | es of
surf, service territory ranging from beach
communities, |ike New Port Beach, Huntington Beach,
the desert communities |ike Palm Springs,
Victorville to rural communities |ike Death Vall ey
Mammot h Mount ai ns, and then all of the
interconnected LA suburbs and comunities, and a
pretty wi de variety of customers and distribution
system configurations that we serve, a | ot of
infrastructure, over a mllion poles, a |ot of

transformers, a lot of transm ssion distribution
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i nes.

Big things that are happening in
California, which I'm sure many of you are
monitoring, is the penetration |levels of distributed
resources that we are facing.

We are processing over 5,000
applications per solar portables per month. W have
install ed approximtely 160, 000 rooftop sol ar
t hroughout the service territory for about 1255
megawatts which at peak is still less than 5
percent. It's totally around 22,000 megawatts, and
if you have | ook at the sol ar output at
time-of-peak, it's less than 5 percent but still is
representing in some areas pretty high penetration
| evel s.

Al so, in California currently we have
energy storage mandates. There's 1325 megawatts
t hroughout the state, and our portion of SEE is
mandated to procure 580 nmegawatts of energy storage
by 2025, and we're allowed to own up to 50 percent.

Al so, recently we filed a charge-ready

application with our comm ssion that gives us the
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ability to this year install 1500 electric vehicle
charging stations throughout our service territory.
This structure basically that's stepped up on the
customer side of the meter and all ows charging
companies to come in and deploy structure, designed
to stimul ate electric vehicle options and it really
promotes | ow greenhouse gas em ssions.

So |l ooking forward, | just wanted to
hi ghl i ght some key things that we see on the horizon
in California. So recently, and this proceeding is
still ongoing, the utilities filed their
di stribution resources plan in July of 2014. This
year we will be going to workshops and our
comm ssion will reach decisions. That proceeding is
really around integrating distributed resources into
pl anni ng and operations of the utility.

The comm ssion asked us to find a set
of met hodol ogi es and tools so we did an anal ysis
call ed Integration Capacity Analysis where we
created some publically-avail able maps of all
4600 of our distribution circuits, had devel opers go

in and | ook at the circuits and see what the
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capacity is for distributed resources.

The way in which we display that is we
find a consunmption and a production Iimt and, you
know, as we understand there's different types of
t echnol ogi es out there, storage, solar, solar energy
efficiency, demand response, electric vehicles
resources and you can conbine them and put in the
roadway and then they could have a different inpact
on the grid.

So we want to kind of set some sort of
guardrails and just kind of signal to devel opers
that where it's likely that there will be some
significant affect to the grid or under certain
l[imts performng that analysis, and the conm ssion
still hasn't fully decided on what this specific
anal ysis should entail nmoving forward, so we still
have some opportunities and flexibility to tweak it.

Al so, as part of that proceeding,
there's five denonstration projects that are
hi ghlighted to test out benefits that can be
achi eved by distributed resources. There are

| ocati onal net benefit methodol ogies | ooking to
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eval uate what are all the benefits in addition to
energy that these resources can provide.

Can they defer capital investnment?
Can they provide value in the voltage and power
space? Are there additional market benefits they
can provide?

We are | ooking at what all those are

compared to the cost for distributed resources, and

then also try to pilot what is the technol ogy needed

to enabl e these resources.

Recently in October 2015 the governor

signed Senate Bill 350 which requires that 50

percent of our energy comes from gl obal resources by

2030, and we are still working with the specific

gui delines of that, but definitely a forward-| ooking

target, and we see that the penetration |evel of
renewabl e resources in California is going to
continue to go up

Up until this point, distributed
resources of which | believe sat not counting

towards FRDS, so 50 percent of energy renewabl e

resources may be -- may drive large central station
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type of renewables. That's in addition to all the
di stributed resources that you are seeing.

M crogrid is becomng -- | don't know
if you call it a fad or just an increasing |evel of
interest in California, so we have many customers
asking what are the capabilities for utilities to
come in and install or operate a mcrogrid.
Primarily for resiliency purposes, many of the
customers are mlitary bases or mlitary
establi shments that end up being kind of key areas
in alerting to response scenarios, but some of the
hi gh-tech customers are inquiring about m crogrids
as wel | .

So, as a utility, we are in the
process of evaluating and trying to determ ne what
is, you know, the criteria and the mechani sns by
which we can support these customers needs and
devel opment to deploy mcrogrids, you know, based on
what their needs are and does it becone a single
customer funding mcrogrids? Are there
opportunities to benefit multiple customers when

deploying m crogrids? Are there opportunities
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involving grid resiliency concerns around
m crogrids?

We are still investigating all those
different criteria that should be used but
definitely it's an area where we know customers are
i nterested.

So the Distribution Resource Plan
asked us to integrate distributed resources into
pl anni ng operations, and up until this point we
really haven't integrated distributed resources.
woul d say we have acconmmodat ed di stri buted
resources.

So an application comes in and, as a
utility, we evaluate what is the inpact going to be
on the grid and we make sure we do what needs to be
done so that doesn't screw up the grid. It doesn't
create any negative inpacts to other customers. | t
doesn't create any overloads to the equi pment or
infrastructure. We make sure that it can operate,
but we haven't really | ooked at how can we | everage
t hese distributed energy resources.

As new tools in a tool belt, we need
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to |l ook at that. When you start to think about
that, we realize that there's some capabilities we
need, as a utility, that we don't have today in
order to deal with it, and we really buckled it down
into three categories: nmonitor, predict and control.

We need to have the granule |evel of
information on the grid to understand how t hese
resources are operating and what they're producing
at a very granule level. Today we have data --
day-to-day date that we get at substation level. W
al so have AM data throughout our service territory.

If you | ook at any point on the grid
on a real-time basis, you don't really know what is
your real | oad at those |ocations.

Our distribution systemis
very dynam c, so the reason know ng the power tool
along the grid is inmportant, because we are on
average reconfigure distribution probably over a
hundred times a day. That's because of maintenance
activities. This is because of abnormal outages
because the |ine goes down, because of those

activities, we have a need to maintain a very
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dynam ¢ nature on this solution.

| f you fast forward to the space
where the grid itself is being supported or relying
on a combi nation of solar energy storage to nmeet
t hose customer needs, now you want to reconfigure
the grid and nove that solar energy storage to be
fed froma different direction and different feeder,
it becomes a very conplex proposition. It becomes
beyond what we believe humans can intuitively
di scern.

So we believe that there needs to be
technol ogy and anal ytical tools supporting that
human deci si on-maki ng, and we tal ked about this
earlier in the day today, really having the data
avail abl e and having the tools to process that data
is going to provide our operators and our abilities
to operate the grid is going to enable us much nore
capabilities and enable us to be able to | everage
the resources to meet the needs with a very unique
probl em operating at a smaller margin but then still
allows that flexibility to maintain reliability to

our custoners.
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So what you are | ooking at here is a
di stribution feeder and what we are showing is in
order to get this granular set of data, you could
depl oy a whol e bunch of new sensors along the grid,
but we think the most cost-effective way to do this
is to leverage the technol ogy we al ready have on the
grid, |like our automatic switch infrastructure, |ike
our substations themselves but augment that
technol ogy with additional sensors, with additional
data-collecting devices, and to me it becomes kind
of like a cell phone.

Today your cell phone -- probably the

| east used function on your cell phone is making a

phone call. You use it to get data. W think the
same thing is going to come true of utility grid
devices. The device will still switch but in
addition to that it will also give you data which is

going to be very important to being able to operate
the grid.

There's going to be communication
infrastructure needed to support this as well.

Today we have an AM mesh net worKk. We al so have an
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net work which is potentially a 20-year old

technol ogy, a different mesh network that operates

on solar RF frequencies that technol ogy does not

have the bandwi dth or the capacity to support the

amount of data that we need, so we are | ooking at

replacing this aging infrastructure with new energy.
When we think about how we should do

it, and what it should include, and what the

capabilities are, it opens up a | ot of opportunities

to what was di scussed today. How can you | everage

t hat new network, not just for your grid devices but

also to support your AM structure, also to

communi cate with the distributed resource, energy

storage, and PV and ask devices to charge or

di scharge, maybe al so support our utilities.

So there's a whole wi de array of possibilities as we

start to think about infrastructure that's needed.

| mentioned the analytical
capabilities to support. You have to have a set of
tools that can |leverage this data and turn it into

information. So having a |ot of data is great, but
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if you are not able to take the data and turn it
into useful, simple information for operators, it's
not valuable. So that's the other conmponent, but

|l et's get the devices out there, collect the data,
create a telecom network to be able to transmt the
data and create sone tools, so, as | mentioned,
there's opportunities to |leverage this.

So one of the areas that is maybe too
sinmplistic, and that's why it wasn't mentioned
earlier today, | think there's opportunities for us
to partner with cities and counties just in terms of
our financing, just in terms of thinking what is the
| ong-term vision for a given city or given comunity
and how does that align with where the utilities are
going in terms of |load growth, in terms of energy,
in terms of resources.

| think there's a | ot of opportunities
for us to have those conversations and align on
where we are going. Different cities, different
counties have different objectives, and, as
utilities, you know, we have our traditional

processes by which we forecast and try to meet those
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obj ectives, so being able to better align is where
the cities and counties, where representatives and
customers, are going | think create sonme opti mal
ways in which we can plan for system expansi on and
then focus on resiliency.

| mentioned mcrogrids. There are
pl aces within cities and counties, customers, fire,
police, hospitals, they are nore critical than
ot hers, so being able to understand where those
needs can help us to drive resiliency to help us to
focus.

| mentioned investments in telecom
space, and we've spoken a | ot about street |ights.
Regul atory support is necessary in order to make
this all happen, and one of the areas that | heard
t hroughout the day today that everything is critical
i s understanding what is the objective of creating a
smart city? What is the objective of deploying cool
technology? 1Is it just because it's too cool or are
we trying to act in opposite?

So understandi ng that, being aligned

on that, having the comm ssion that's aligned on
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t hat, having the utility that's aligned on that, and
under st andi ng where the customers are trying to go
can be very powerful, and so we think that that's
somet hing that regulators can help with, but also
utilities opening up comunication lines, |istening
to what customers are saying can help us get there,
and understanding the benefits and the risks.

If we are going to depl oy
infrastructure, what is the ability to recover on
t hose costs? What is the value that we are
providing the customers?

So understandi ng how t hat whol e
equation plays out is inportant to utilities in
wanting to support this effort, because also in
under standi ng that downstream we also want to be
m ndful of customer fairness.

We serve many cities, different
cities, a few different kind of comunities. Some
cities have more affluent popul ation than others.
So when we are deploying smart technol ogy, are you
depl oying themin these cities that have nore

affl uent popul ation at the expense of everyone el se?
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We kind of see this in solar
depl oyment in Southern California, so it's just
somet hing to be m ndful of. We don't want it to be
an obstacle for doing this, but, as we move forward
and start to | ook at areas where we are depl oying
technol ogy, are we going to make sure that it's
avail abl e or beneficial to all, and then, of course,
you know, the regul atory concept can be based on the
mar ket . Technol ogy is nmoving very quickly. Vendor s
are moving very quickly. They want to jump into the
space and ready to depl oy and have a | ot of
abilities out there, but are there tariffs in which
we can play in that space and make sure that it has
val ue for our custonmers.
This is an exciting time. There's a

| ot of opportunities out here for everyone, and we
are really looking forward to seeing how this growth
progresses in the future.

MS. McERLEAN: Thank you

MR. ABOLT: Good afternoon. My name is Bill
Abol t . | am Vice President with AECOM Counse

Corporation. We really appreciate the opportunity
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to come to talk with the Comm ssion and the public
about some of the opportunities and particularly the
roll of utilities in smart city accel erated

depl oynment . | want to cover three things today in
my remarks.

First, | want to tell you who we are
at AECOM just to provide a little context. Second,
| want to talk a little bit about the central role
of energy in those smart city plans and the val ue
t hat we have seen in countless incidences of
utilities in collaboration and accelerating smart
city adoption, and then I want to spend sone time
tal ki ng about the barriers and opportunities to
smart city progress as we have seen and encountered.

First, AECOM is one of the world's
| eadi ng providers of analytic (sic) solutions. W
pl an and design cities, communities, and
nei ghbor hoods, and we design, build and operate the
infrastructure that they depend on.

OQur experience ranges from we are
currently preparing one of the first comprehensive

smart city plans under the agreement with the U. S.
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Governnment and India to accelerate smart city's
depl oyment in vastly urbanized areas throughout
| ndi a.

So we have provided a variety of
resilient and smart city solutions fromtraffic
management, to grid integrated solar, to critical
resilience infrastructure prograns, from everything
from data centers of the federal government to
critical facilities in major problem areas
t hroughout the United States.

My background, prior to joining the private
sector, | spent nmy time in |ocal government.
| have lived in the City of Chicago where | was
responsi ble for the oversight of the city's
relationships with its utilities, and then as budget
di rector and chief management officer, | was
responsi ble for the city's operating budgets, as
well as its capital planning process.

We don't really have to spend a | ot of
time defining what a smart city is. | don't think
that's essential to this discussion, but | do think

from | ooking at smart city plans and initiatives,
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whet her they're driven by a utility, or a
government, or a private entity, |ooking at those
pl ans from around the country and around the world |
think are instructive, and I think there are
particularly five things that a | ot of those plans
focus on that are relevant to the discussion today.
The first is the central role that the
energy system in particularly electric
infrastructure, plays in smart city plans. There is
not a plan out there that doesn't have its central
toit, and there are very few plans that don't |ead
with energy, in particular with electricity, and
whet her that's focused on a significantly increasing
resilience or extending the benefits of cleaner
energy to comunities and to nei ghborhoods in need.
The second observation is that nost of
the plans also quickly follow with a focus on
mobility, and a big focus on nobility, a central
el ement of that is electrification of vehicles and
t he devel opment of supporting infrastructure that
makes it possible, so a clear nexus between the

electrical infrastructure, electric system and ot her
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infrastructure that operates within the comunities.

A third consistent theme that you see
in these plans when you | ook at themis a clear
focus on | everaging of existing electricity
infrastructure to achieve smart city objectives.
That's why we have been tal king about streetlights
and smart nmeters.

| am wi de open to the discussion of
how smart meters, how electricity and the
capabilities in start thinking about smart water
met ers.

The fourth clear thing that we see
over and over again is that nost of the current and
near-term applications for smart cities have a very
significant intersection with the public interest.

So while there's a good deal of
di scussi on about the private business opportunities
that will emerge fromthis smart city, the things
that you lead with are primarily focused on public
interests, energy infrastructure, enhanced services,
you heard fromthe City of Chicago and others today,

and those enhanced services are generally focused on
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what we woul d categorize as public goods, things

i ke public safety, critical infrastructure
protection, resilience, distributed energy resources
penetration, traffic management and optim zation
environmental, and public health.

The fifth comon thenme that we see in
the smart city plans -- systems, we're not talKking
about, as Joe nmentioned, talking about broadband.
We are tal king nore about infrastructure, interface
and interface of those systens with the comunity --
is there is a significant concern and desire to
pronmote social equity and to ensure services to
vul nerabl e popul ati ons.

G ven that area of focus and what we
have observed as one of the smartest things to
accelerate smart cities, it had less to do with
technol ogy and nore to do with creation of
framewor ks that support and help promote utilities
in the city collaboration that pronotes
co-investments by cities, utilities and other
infrastructure providers and smarter integrated

infrastructure solutions, joint capital planning and
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busi ness model s that follow and result in individual
private investnments.

We think that utilities need to be a
significant part of that collaboration and in many
instances can and should be. Those coll aborations
for three specific reasons are noted throughout our
wor k.

First is the penetration of
technol ogy. Utilities have significantly | ess
choice than other infrastructure providers and
public agencies on whether or not they get smarter.
It's based on the nature of the service they
provide, electrons, the trends in the marketplace
t hat are enabling custoners all the time to do nore
with the energy options that they have, and,
finally, as kind of evidence in the discussion of
California, the evolution of every policy regulation
that is forcing the grid to be two way and to
adj ust.

The reality is electric systens have
| ess luxury not to be smart where things |ike water

systems can stay dumb for a very long time. They
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need to stay safe, but the reality of pressures of
maki ng them smarter and significantly nore
chal | engi ng.

As a consequence, there's a
significantly greater penetration of technology in
the energy systemtoday and it's a clear trend of
t hat increase penetration and there's a very direct
connection between the electrical system and ot her
critical infrastructure.

As an exampl e, the Chicago Transit
Aut hority, the Metropolitan Water Reclamation
District, the Chicago Department of Aviation, the
Depart ment of Water, and agencies throughout the
ComEd service territory, are oftentimes the | argest
consumers of energy and the nost dependent in terms
of critical service and operation.

The second point that we think that
drives utilities beneath utilities collaboration is
that utilities have broad exclusive service
territories and an obligations to serve.

The reality is that municipa

governments and special organizations are nore

214



10

11

12

13

14

15

16

17

18

19

20

21

22

significantly fragmented in both their geography and
their resource spaces that can lead to very

| ocalized and tailor great solutions, but it also
wor ks agai nst equitable solutions across a broader
service territory, and what we find consistently is
that there is usually a very direct correlation

bet ween physical stress, and social, and econom cal
vul nerability integrated infrastructure.

The reality has huge inmplications for
equi tabl e distribution of benefits and the ability
of primarily private business nmodels for exclusively
| ocal business or government nodels to meet -- fully
meet smart city needs for all the residents of the
State of Illinois.

And then, finally, the reality of
financial capacity, particularly for smart city
el ements tied to public interest and service
enhancement . It's critical that you have money to
upgrade the system and to |leave the utility's noney
off the table or not to seek to optimze the m x of
investments to achieve public interest benefits

woul d be a significant m st ake.
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Finally, I'mgoing to focus on a
little bit on some of the opportunities and barriers
to utilities and city coll aboration and tal k about
an exanple provided earlier day.

We do believe and see utilities as
pl aying inevitably a critical role in smart cities.

I n many instances, they'll be the market and/or the
enabl er of markets that will be an exanple to create
conditions in which smart cities can advance. To
make it work, we think there's a need for regul atory
funded models in which public utilities can
co-invest and work with each other, and business
model s that encourage private investnment that val ues
and recogni zes public as well as private interests.

You know, a good deal of the energy
policies that have advanced around the distributed
renewabl e energy, the current discussion around
resilience and the price of resilience are all about
trying to put a number on -- a value on nmy public
interest and turn it into something that could turn
into a business investnment.

A busi ness nodel and regul atory gaps,
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there are really two kinds of nodels everybody talKks
about. One is focused on cost savings, particularly
when it relates to enhanced city services, and then
the next is focused on revenue model s where

busi nesses want to take advantage of the data that
exi st and provide goods and services to the public.

First, particularly as it relates to
t he kind of |eading edge of smart city investments
which are service enhancenments, everybody needs to
recogni ze that in many instances cities,
particularly cities that are hard pressed
financially, oftentimes don't have the resources and
are not providing enhanced | evels of services.
Because of that, it is oftentimes difficult to fully
recogni ze and value the gains and efficiencies.

For exanple, there are significant
opportunities in public safety associated with smart
street lights and sensors, but it is highly unlikely
that those -- that that increased information and
i ncreased effectiveness of the police is going to
result in a reduction in the police force, which is

primarily -- which is the primary cost that drives
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most public safety budgets within cities throughout
-- in this area and throughout the United States.
Simlar to that is the exanmple that
was provided earlier on rodent control | think is a
good one. The significant physical stress
post-recessi on and econom ¢ downturn put huge
amounts of pressure on the City of Chicago to
provide a sanitation service to picking up the
gar bage. As the workforce went down, as it trended
down, it wasn't like the city stopped paying
attention to rats. It's that they had to re-depl oy
staff to pick up the garbage, and so the use of data
all owed themto nore effectively deploy existing
sanitation workers against a significant cost
element in their budget, but it did not result in a
significant stream of savings or gravy that could be
depl oyed for other things, so there is a real
scarcity of responses, particularly within the
public sector, particularly within the State of
Illinois right now, that is promoting and resulting
in significant under-investment in infrastructure

and provides significant threats to core services.
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Secondly, about it is the way that we
structure government funding, particularly fund
structures as well as regulated utility fees are
designed to create, not breakdown, silos. W put an
awful lot in place to protect taxpayers, to protect
rat epayers, but those systenms do not pronote
co-investnments wi thout active policy and regul atory
action to understand the value of the different
benefits of co-investnments.

Al ternatively, revenue-based nodel s
tend to cream skim on these comunities out of the
m X. So we have sone fundamental gaps between both
the regul atory and funding schemes and the business
model s. What we want to see is optimzed smart city
investments that benefit the entire comunity,
particularly nost vul nerable.

Finally, kind of as a significant
opportunity, because nore so than the nunber of
other infrastructure and smart city areas of focus,
because the energy system has been under such
significant transformati on over the |l ast few years

as a consequence of both public policy and
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regul atory change as well as private innovation and
mar ket forces, we generally find that utilities --
utilities and utility conm ssions, as well as the
st akehol ders for public and private engage in the
regul atory process and policy-making process have a
greater appreciation and understandi ng of
co-benefits that essentially need to defend what
t hose co-benefits are put value on and then create
some new i nvestments that can take place.

We see that particularly around the
area of resilience. W see that particularly around
the focus on distributed energy resources and

increasingly in the area of smart cities. Thank

you.
MS. SATTER: | am the | ast person. Thank you
very much for still being here.
My name is Susan Satter. ' m public
utilities counsel at the Attorney General Lisa

Madi gan's Offi ce.
| am going to try to focus a |lot nore
tightly on the role of the utilities as opposed to a

more general discussion of smart cities, although
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the smart cities is kind of the underlying thene.
So my first question when we talk

about smart cities or any of these innovations, wil

tomorrow be different fromtoday? | submt that the
fundamental role of the utility will not be
different, but the fundanmental role of the utility

is to provide reliable electrical service.
El ectricity is an essential service.
It must be affordable for everybody. Electricity is

di stri buted by a monopoly provided there's only one

pl ace to go, and in Illinois we have retail choice
for supply. That means that the utility is not
responsi ble and, in fact, it doesn't have the
authority to invest in retail supply and sell it to
their customers. They have -- could be an
affiliate, but a separate conpany. So ot her things
will be different, and | think this is what | would

like to tal k about.

WIl there be more rate options to
encourage the efficient use of energy? WII there
be nore customer choice for on-site supply or, |

believe what we usually call distributed generation,
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DG, oftentimes called rooftop solar, and will there
be expanded technol ogy for inmproved reliability?

So essentially what I'd Iike to talk
about is what | call the utility's role and what are
t he obstacles and incentives for a consunmer's
efficient use of energy, consumer savings, and peak
shavi ng. How does the utilities practice -- how do
their rates affect the growth of distributed
generation solar and how do utility rates and
practices affect mcrogrids and electric vehicles?

So the first question is can utilities
encour age energy efficiency by offering nore rate
options? And | think the answer has to be yes. The
advanced meter infrastructure of the smart meters
enabl e expanded distributions and supply rate
options that can promote affordability and customer
control. At the same time, of course, a limted
sweep of rate options can di scourage the adoption of
energy efficiency measures.

There are many rate options avail abl e
so that consumers in a city who recognize the val ue

of energy efficiency in terms of cost, of course,
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but in terms of pollution, the other externalities
that come with using energy, those people have
options that will encourage themto do the right
t hing, the greens that one of the former panelists
tal ked about.

| think everybody is famliar with the
options that are generally available. There's
time-of-use rates so that tinmes when the systemis
under the nmost pressure people are discouraged from
usi ng power because of the rate is a little bit
hi gher.

| think of tel ephone service in the
| ate '80s and earlier where after 9 o'clock |ong
di stance rates were nuch | ower time of use.
Peak time rebates, that's a peak-shaping technique.
A demand response, what demand response options are
out there? AM neters or AM allows and enabl es
t hese types of programs to be avail able, and,
obviously, in Illinois we already have access to
whol esal e markets to encourage price response
t hrough real-time pricing. All of these things are

enabl ed and made easier by the AM depl oyment.
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What are the obstacles? Wiy are those
t hi ngs not already in place? How do we coordinate
the distribution charges with the supply charges?

Ils the barrier -- is the wall between distribution
and supply so great that a utility is not making the
rate change that they could make on their side to
encour age efficient use of the grid?

Energy efficiency requires consuners
to see a benefit. It requires themto benefit on
their bills. W're paying |ess because we are using
our energy nore efficiently.

We're very concerned that rates that
do not recognize that consumer benefit wil
di scourage efficient use of the grid, at |east on
the distribution side of the bill, and that's a real
concern, because if you don't save nopney by using
| ess electricity, the consumer's incentive will be
gone.

So, ultimately, we think that for the
future to result in nore energy efficiency, cleaner
cities, you need creative utility and supply pricing

to promote the efficient use of electricity.
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Simlarly, utility practices can encourage or
di scourage distributed generation.

i think that smart cities would
encour age distributed generation because it reduces
cost for the homeowners, it reduces cost for the
grid, it reduces pollution, inmproves reliability.
It addresses storm preparedness and it can enpower
consumers, all good things that | think any city in
the future would want to encourage; however, utility
net metering roles are key to distributed generation
growth, just |ike consumers will not reduce
energy -- to use energy nore efficiently. I f they
see no savings, consuners are not going to want to
put sol ar panels on their roof or, otherw se,
participate in distributed generations if they don't
see savings, if the savings are not sufficient.
Utimately, that metering should be easier to
understand and at the same tinme recognize
di stri buted generation's value to the grid.

Now | noted that there were |l ess than
500 net nmetering customers in Illinois, that was as

of 2014, maybe there are nmore now, but we don't have
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-- if that is a goal, if that is the city's goal, if
that is the state's goal, we have to be broader in
our conception of what policies should be adopted.
Certainly cities, such as Chicago with
so many multi-unit housing units, require a
community solar option to enable growth so that
t hose grids are notivated who mght live in a
smaller unit in an apartment buil ding have sonme
options available to them

So | ooking specifically at the role of

the utility in distributed generation, we know that
restructured utilities in Illinois serve nore than
95 percent of Illinois electric consumers, so

clearly the policies of an Ameren or a Commonweal th
Edi son are key to the devel opnment of distributed
generation in Illinois.

So | think the questions that we have
to ask ourselves, ask people who are in the utility
space, who are responsible for the policies, and the
rules, and the rates that utilities adopt, we have
to ask in what cases do utilities' interests

conflict with distributed generation, how does
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reduced kil owatt-hour usage reduce distributed
generation or energy efficiency affect the utility's
approach to distributed generation and energy
efficiency, To what extent do -- should distributed
generation and energy efficiency threaten the
utility's revenues and how do we address that

t hr eat .

First, we have to quantify it and
address it, and |I think fundamentally we should al so
ask are utilities willing to reduce costs in
response to decreased grid use that can be
anticipated as a result of distributed generation
and energy efficiency.

Everybody wants more service from
their electricity grid, but in this discussion we're
tal ki ng about nmore than in the electricity grid. I
t hi nk most people just want to turn on the |lights.
They're not | ooking for additional service. They're
reducing their usage, reducing strain on the grid.

| think it's fair for us to ask the
utilities to what extent are your costs going to be

reduced as a result of this reduced usage and this
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change in usage and technol ogy, and also | think the
guestion that we have to ask is who decides the
extent of distributed generation, the use of energy
efficiency. They should be consuner-driven

deci sions driven, of course, in part by the economc
benefits that they will receive.

CHAI RMAN SHEAHAN: Sue, can | ask you a quick
guestion on the point of the kind of benefits that
consumers receive. Cost shift in the rooftop sol ar
or even kind of -- even solar is kind of a big issue
Russel nmentioned. How does your office sort of
t hi nk about that in the context of pronoting DG?

MS. SATTER: | think it's an appropriate
consi deration. One question is how do you val ue the
contribution that the solar customer makes to the
system? They're reducing the -- theoretically,
they're reducing the strain and the usage on a
particular circuit because now i nstead of using
their prior level, they've reduced their usage
significantly, so there's | ess wear and tear on that
particul ar area, and it m ght be very localized.

Are there other supports that the
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sol ar customer adds to the grid? There are
proceedi ngs throughout the country. They talk about
t he value of solar and there's efforts to quantify
t hose values - to identify and quantity those
values, and | think that's a legitimate thing to do.

Today in Illinois we have net
metering, so net metering means we return sol ar
power to the network, to the grid. You get paid the
full cost. You get the distribution charge and you
get a supply charge as you're selling back at the
full rate. Some people argue that that's too high
and that that's creating a subsidy of inefficiency
and unfairness.

Today in Illinois we have so few sol ar
customers that | would suggest that's not even a
rounding error, and | think it's pretty recogni zed
in the industry that that net metering nodel was
there as really a sinplification to encourage the
devel opment of solar, but, ultimtely, you would
want to | ook at a closer analysis of the val ue of
sol ar. Does that answer your question?

CHAI RMAN SHEAHAN: Yes. Yes.

229



10

11

12

13

14

15

16

17

18

19

20

21

22

MS. SATTER: Okay. The next item |l want to talk
about was the role of reliability in connection with
the utility.

One of the panelists pointed out that
a fundamental question for any smart city is do you
have reliable electricity services. That's the
first thing that a utility I think has to maintain
t hroughout, and | think the investments being made
are inportant in that regard.

Now some customers m ght have a
different need for reliability, a different |evel of
reliability, and I think there are three ways that
customers can deal with that today. One of themis
by developing a mcrogrid, investigating in a
m crogrid. One is purchasing backup power, for
exampl e, a generator or other redundanci es.

Some people see solar electric
vehicles as a battery, a backup battery for them
but not all customers have the same reliability
needs, and | come back to the same question, who
deci des what customers need what | evel of

reliability?
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Once we reach the threshold, who gets
the special stuff? And | would submt that
m crogrids are special and mcrogrids are really
bei ng pronoted in New York because of the strong
response.

In Illinois we see mcrogrids, for
example, at IIT, the Institute of Technol ogy,
because they do experiments. They have functions
that can't take even a blip in their power. They
have special needs, so | would say mcrogrids in
smart cities provide specialized functionality,
customers would include research institutions,
medi cal institutions, some public institutions,
wat er infrastructure, but rather than have the
utility or a regulatory agency decide this is where
a mcrogrid should be, we think it should be up to
t he consumer to deci de.

In fact in Illinois, in our
restructured market, there are private conpanies,
private conpetitive companies, who offer mcrogrid
capability, so today mcrogrids in Illinois are

primarily funded by private conmpanies sometimes with
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state assistance, but the utility's role should be
l[imted to facilitating mcrogrids. W don't think
t hey should be owning or devel oping them

Just | ooking at sonme of the bids from
m crogrids in other places across the country,
Connecticut, where they are $18 mllion for nine
projects, 15 mllion for five; jumping down to New
York, they're giving a hundred thousand dollars to
83 different projects, and these projects include

cities and consultants and suppliers, a huge range

and m x of institutions, and | included the URL, in
case you want to look at Illinois nore closely.
In Illinois, Commonweal th Edi son has

made a proposal, as it's been mentioned before, for
Si X mcrogrids. | just want to point out that those
come at a cost, and when you are | ooking at the
utility role, you have to ask about that cost. It's
kind of simlar to the solar. Who's paying?

| f you had six mcrogrids that somebody
sel ected, should you dump at $15 mllion each and
then the utility gets a guaranteed return on top of

that, plus 50 basis points to their return on
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equity. | think there's a real serious policy
guestion there.

Who's driving the mcrogrid? 1Is it
the utilities, because they see it as an area of
growth for the utility, or is it the customer who
says |'m going to shop around the conpetitive
mar ket, get the best deal | can, address nmy needs
directly, but at the same time why are the utilities
connecting me but not to own my generation.

| just want to talk very, very briefly
on utilities and electric vehicles. Essenti al ly,
el ectric vehicles require charging stations. You
can have a charging station in your garage. You can
have it in your apartment buil ding. You can have it
in the garage. You can have it in a parking | ot.
You can have it in a grocery store. You can have it
in Wal green's. This is all devel opi ng today
privately, independent of the utility.

Again, given our restructured market,
we think that it's important that utility
consumers -- a very small percentage of them have

electric vehicles -- not being asked to pay for this
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type of investment, particularly within enhanced
rate recovery mechanisms. There are maps with EV
charging stations, the app on your phone, so you can
find out where your EV charging station is, this is
all devel opi ng.

Again, the utility's role should be to
facilitate this, facilitate the growth of this kind
of smart cities' functionality but not to own or
devel op them | think that's beyond the role of the
utility which remains providing affordable service
to everybody.

Utimtely we can concl ude that smart

cities absolutely require utility cooperation, and
under Illinois law utilities must provide reliable
energy services at the | east possible cost. They

have to provide service rates that are affordable
and that are fair to investors and consumers, while
adapting to regulation that allows for ordering
transition periods to accommodate changes in public
utility service markets.

We think that that calls for policies

that build on what we have today while encouraging
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what we want to see in the future, such as efficient
use of electricity and distributed generation.

| think that we have to be aware of
the utility interests and where you m ght have some
conflicts in reaching goals that we want, that we
agree we want to see.

We have to be careful that monopolies
do not charge consunmers higher costs for the
services that consumers or the public get.

We want to be careful that the
utilities don't unfairly conmpete with the
conpetitive market, who m ght be able to provide
m crogrids and other things at a | ower price.

We don't want to frustrate consumer
options by not developing the kind of rates that
wi Il encourage energy efficiency, and | think I
al ready said you don't want to select a situation
where the utilities using ratepayer nmoney to conpete
with private actors.

So | am addressing this with a little
tighter focus on what the utility will do rather

t han the nore general ideas what a smart city is,
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but I think that it's fundamental to where the smart
city goes.

So | thank you very nmuch for including
me and thank you for your time and attention.

MS. McERLEAN: Unfortunately, we do not have tinme
for Qand A, but I'd Iike to ask everyone to pl ease
t hank you all one more time.

(Appl ause.)

CHAlI RMAN SHEAHAN: You have got to work on
timng, Elizabeth. | had a | ot of questions to
follow up with folks.

MS. SATTER: We'll have to wait around.

CHAI RMAN SHEAHAN: | don't want you to have to
file a case, Sue.

Thank you to everyone for taking the
time to join us and our panels. It's really been
terrific.

The issues raised today are only going
to become nore important and preval ent as technol ogy
advances. | can't emphasi ze enough the inportance
of continuing to have events like this where we have

opportunities to discuss big issues and their inpact
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on the industry, ratepayers and consumers.
| want to thank again Anastasia and
El i zabeth for organizing and for our folks, our
friends who came from out of town. So t hanks agai n.
(Appl ause.)
Wth that, we are adjourned.
(Wher eupon, the above matter

was adj ourned.)
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