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PROCEEDINGS

MR. DENNIS:

Good morning everyone and welcome to our
Dennis, from the Edison Electric Insiie here in Washington. This panel is
entitled, AwWhat is the Smart Grid Anyway? H
I ndustry and Our Clientds Business?0
We designed this panel, and the planners really put together the entire day,
to try to give you a brahoverview of Smart Grid. Why are policymakers so
focused on it? Why is the electric industry pursuing it? What does it mean for
the utility business and utility consumers? And why are your clients already
asking you about it, or will be?
At the EBA mid-year meeting yesterday, Joe Rigby, the CEO of Pepco
Hol di ngs, gave a great overview of his comp:
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particularly struck by his description of tfF
Bi |l |l Gat eso. | h o p eealingthadfrore Fnmthig momingn d t hat | 6 m
We 61 | cal l it borrowing. [ borrow it becaus
about the Smart Gri d: itbés realdy about add

many of those information generating technologiés our exising electric grid.
In our conversations at Edison Electric Institute, we often call these technologies
fifgame changingo becau pdentialdo fundamemtilly t hey have
change how the electric industry does business and how customers receive
enery services.

| f t hese technol ogi es do Achange t he
significant i mplications for al | of us
significant implications for the regulatory system we navigate our clients
through. They could prest new and novel jurisdictional issues. And they
could present a variety of complex legal issues, ranging anywhere from the First
Amendment and protection of the privacy of customer data to software licensing
i ssues. So we c a rstoday mutowe ean scaatchlthe suiface hes e t opi
and explore a few of them. And this panel is intended to start us off with a broad
prospective of the Smart Grid, from government, the electric utility industry, and
electricity consumers.

gan
h umbt

We have an excellentparteler e t o hel p us do that. I 6m ¢
them and then I 6m going to get out of their
First wedre joined by Joe Miller. Joe is

Energy Group. He provides expert insights to the electric industry in theadreas
grid modernization and process technology and optimization. He also has the
important role of serving as a leader of the DOE Smart Grid Implementation
Strategy Team, and he will give us his insights into the Smart Grid from that
vantage point. The DOBmart Grid Implementation Strategy Team that he
leads has developed a vision and other key concepts for the Smart Grid and is
now focusing on supporting its implementation from a strategic perspective.
Prior to joining Horizon, Joe was at lllinois Power twenty-eight years where
he held various positions in the nuclear power, transmission and distribution
business units.

Second, we ol | be joined by Kevin Kelly.
Division of Policy Development, Office of Energy Policy amhdvation at the
Federal Energy Regulatory Commission (FERC). There he is responsible for
analysis of major electric, gas and oil policy issues and advising the commission
regarding these policies. Since he joined t
devdop Commission staff analysis of all major electrical policy issues including
Smart Grid, demand response, competition analysis, transmission planning,
reliability, generator interconnection, wholesale market design, and transmission
pricing policy. Kevinis going to provide a FERC and governmental prospective
on the Smart Grid.

Third, we o6l | hear from Paul Demartini, W
prospective.  Paul is Vice President of Advanced Technology in the
Transmission and Distribution Business Uait Southern California Edison
(SCE). Advanced Technology is Southern California research and development
(R&D) organization thatodés responsible for S
advanced grid technologies, electric transportation, smart metering, and
integration of energy smart consumer products. Prior to joining SCE in 2002,
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Paul held senior management positions with ICF Consulting, Sempra Energy,
Coastal Corporation, and Pacific Gas & Electric (PG&E). Paul is a member of
the California Energy Commis i on 6 s Peer Advisory Board an
Power Research Institutebébs (EPRI) Smart Grid
Fellow at the Wharton School at the University of Pennsylvania.
And last but certainly not least is Barbara Alexander, who will busighe
important perspective of electricity consumers. Barbara is a Consumer Affairs
Consultant who comes to us today from her home base in Maine. Her clients
include national and local consumer organizations, state public utility
commissions, and statdtility consumer advocates. She has appeared as an
expert witness in regulatory proceedings, submitted comments in rulemaking
proceedings, assisted in the drafting of legislation, and worked as a consultant to
state regulatory commissions on severald@ssuncluding consumer protections
to accompany the move to more competition in retail electric, natural gas, and
telephone service, service quality standards for electric, gas and local telephone,
and low income program designs and proposals for pilot systerwide
installations of advanced metering. Before opening her own consulting practice
in 1996, Barbara was the Director, Consumer Assistance Division at the Maine
Public Utilities Commission.
So with that | 6m goi ngogetws stated ftomus over to
the DOE perspective.

MR. MILLER:

Thankyou Jeffery. Goodnorning everybody. | think this is probably the
first chance | 6ve ever had to speak to a gro
Gri d. | 6m just lamoolhd&avet ial istoyn dthyw,t 6lButan at

that helps. He has certainly challenged me over the last couple of years with
some pretty tough questions on what the Smar

What |1 éd&m going to do this morgwveng is two t
you the short course on what the Smart Grid
Smart Grid | mplementation Strategy Team. I 6

ibl ocking andt heackéernyngf uredaement al s of what wi
grid to makeall these things we talk aboutthese neat whibang gadget$

wor k. And the second thing | d&d&m going to do
little bit about what | think is one of the biggest challenges we face in making

this vision a reality. Itism i ssue thatds not getting the at
deserves.

So with that, with a group of attorneys | have to give you a disclaimer. My
comments are mine alone, and not necessarily those of the Department of Energy
or the National Energy Techngjp Laboratory. But | doubt that anything | say
will be objectionable to either party.

Before | get into it, | want to note for those of you who may have followed
the work of the DOE Modern Grid Strategy Team, that name is now gone. We
are now calling orselves the Smart Grid Implementation Strategy Team.

| want to give you an update of what we were all about then. We began our
wor k in January 2005, so | think that was ab
a lot of things going on around Smart Gri@ur role was to respond to the
mission that the DOE handed down to the National Energy Technology Lab,



84 ENERGY LAW JOURNAL [Vol. 31:81

which was to go forth and figure out how to accelerate grid modernization in the
United States. So we put together a group of folks and we startexetopl
concepts and definitions of what this thing was, what the barriers were for
getting there, and what the benefits and value proposition were.
As we | ook around now, i f you havenodt not i
the beginning, or getting close tb What | mean by that is any significant
transformation begins with understanding, cussing and discussing, alignment,

and that sort of thing. Wedre not there wit
done has now become somewhat foundational inthesis t r y, and | 611 show
some of that here in a minute.

Now, wedre shifting our worKk. Wedre going
some stakehol ders that maybe are stildl not t

moving down the path with DOE toward mordredtly helping with

i mpl ementation. Wedre trying to become more
gears in the DOE machine to help with implemn
in the way of anybody; web6re outlfthere | ooki
we find something and you think youdre doing
webre just trying to clear the path for i mpl
So what is a Smart Grid really? Now we talk about all these gadgets

those really ar e ndanger hefe és geftingaall éxcit€dirabodt . The

being able to connect t hese gadget s and gi
accommodate them. That 6 si avghdathat canh e S mar t Gr

accommodate the gadgets and gizmos.
So what | want to do is talk abbthe fundamental differences between a
Smart Grid and todayds grid. ltds really pr
remember. First is a move to a decentralized supply and control model. When
we grew up we had these big power plants out in tumtcy i all centralized.
Power went from them to the load. The Smart Grid idea is to move from
thousands of these big power plants to millions of power plants that are of small
sizes, connected throughout the grid. Tha
fundamental blocking and tackling change we have to deal with.
The second thing to remember is tway power flow. Remember that

one. Tweway power f | ow. We say it |like itds ea
to move power in two directions. It was designto go from the big power
house to our house. That 6s t hiveway it wa s

years. Making it capable of going two ways to accommodate some of these
things that webdve talked about, hift hat we hear
in paradigm.

The third thing to remember is tweay information flow. From the
transmission perspective, we have somewag information flow, and a lot of
oneway information flow between the grid assets and the grid operators. But in
the distrbution system, we have much less. And if you really think about it, the
consumers who now are part of this overall equation have no information flow.
So to go from what we have today to tway information flow among assets,
operators and consumers iwge paradigm shift.

So those are the three fundamentals: decentralized supplywawpower,
and tweway information.

Why in the world do we want to do that? Well if we do that, now we have
everythingd because now you put all these smart peopleraom that can write
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algorithms and software to make this work. We can create the intelligence and
capability to optimize assets.

Figure 1.

What’s different with the Smart Grid?

» Decentralized supply and control ?1?.:
- Two-way power flow vl
« Two-way information flow P

Creating the intelligence and capability to J

optimize: if/%
Reliability i

— Security
- Economics i I'
— Efficiency '

— Environment

— Safety

...for all stakeholders

| & NATIONAL SNSRGY TECHNOLOGY LASORATORY

What are we wanting to optimize? There are six value areas where the
Smart Grid can enadlall these gadgets and gizmos to give us increased value

and electricity thatos more (e=lFiguebl e, more s
1). This wild put downward pressure on price
but we can keep downward pressuretltam with a Smart Grid. More efficient

operation, environmental improvements, and safer grid operations are all value

areas. And now ités not just for the CEO at
these values, itodosoyoone,andds. of us as stakehol
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Figure 2.

Smart Grid Characteristics

The Smart Grid is “transactive” and will:

+ Enable active participation by consumers
+ Accommodate all generation and storage options f/ ]
+ Enable new products, services, and markets I

+  Provide power quality for the digital economy [@
+ Optimize asset utilization and operate efficiently

+ Anticipate & respond to system disturbances (self-heal) i f
+ Operate resiliently against attack and natural disaster [

...the enabler

[ O NATIONAL ENERCY TECHNOLOGY LASORATORY

Now, if you remember those three fundametitalecentralized supply,
two-way power, tweway information flow. If you think about it, how do you
put those in practice? Well, to make the Smart @udk as a transactive agent,
therebds seven, we t hink, compl ete character:i
You have t o have consumer s i nvol ved, dono
characteristi¢ enable their active participation.
You also have to accanodate all of these new generation devices that are
going to help us get to a decentralized su
Seventyfive years of process, procedures and hardwaret 6 s costly and har
and onerous to change that.
Third, if we have tw-way information flow, tweway power flow and so
forth, we can create a market. The Smart Grid has to accommodate that
exchange of information from a market perspective.
Fourth, power quality if we do this right, all these new devices and those
threefundamentals allow us to make sure that power quality is better than it is
today in those places where it needs to be better.
This is where the efficiency characteristic of the Smart Gritthe fifth
characteristic comes into play. We will take thosieree fundamental paradigm
shifts and i mprove the operation of utiliti
general label, here, and speaking in terms of reducing their own end costs and
reducing their capital costs, which helps us as consumers.
The skth characteristic is seliealing. With all those three fundamentals,
think about how much smarter the grid could be in terms of finding degrading
conditions before they become issues, outages or blackouts, and fixing them
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before they occur. And, if tlyedo occur, isolating the problem and restoring
power quickly.

The final characteristic is the touchy one. This is the one about becoming a
more resilient grid. Clearly those three fundamental changes will make the grid

much more resilient. Thetricknd chal |l enge for us that weobve
about is whether we will introduce new vulnerabilities at the same time,
primarily in the areaof cybpesecur i t y. A Il ot is being done t
to be careful because it could getus introubled ar endt careful . Il mag
power for three months across the couintwhat that would do to our nation?

So a Smart Grid is an enabl er. But | ask
arend6t a Smart Grid. IFtameacty 6 gnéwrio@nite sa t rat can

The Smart Grid is what allows these things to happen and makes their value real.

So there you have in five minutes or so what the Smart Grid is. Going back
to the old college days, if you always remembered how you derived the equation,
you muld always answer the question on the test. If you remember those three
Smart Grid fundamentals, youoll never get <co

Okay, so is it worth it? There are a lot of challenges out there. Technology
is a challenge, we heard about regulatory potibgllenges this morning at
breakfast. A lot of those challenges are being worked on by these mini
stakeholder groups.

Therebs one challenge that, in my opinion,
and thatés the notion of tWe go freame a <change
understanding to alignment, motivation, coachirntgose are the steps you know
if youdve been through change management. [
all to move forward? Have any of you called your regulator recently and said

whergbdsSmart Grid? I dondét think very many ¢
we will.

So letds talk about who stands to benefit
three sets of beneficiaries: utilities, consumieand | 6 m going to say se
consumers, you andhe as individual§ and society at large. Some of these
folks would say fyeah, I think a Smart Grid
would say Al &m not sure yet. o

So | etds wal k through itwhat woeald autilityc k1 y and as

getoutof aSmar t Gri d? Of cour se, itdés pretty ob
earn a rate of return on their investments. So when they spend money they make

money. And if they spend it in Smart Grid, we can see operational

improvements, we can see asset manageimgrovements. Which do what?

Reduce O&M costs and reduce capital costs. Actually, on the O&M side, those

costs go to the wutilityds bottom I ine until
there for the wutility. ecdrectliyandtheirPo@®@d deal f or
approves the investments. But the idea here is that this also keeps downward

pressure on prices charged to us as individu

utility benefit that applies to us as individuals.
On the consumer @& i now this is you and me as individudlsvhat are
the benefits? Well we know about more reliable service, we know about the

notion of demand response and how, i f itds g
save money on our bi éopleare talkimgabdutssaviads | good. S
on fuel cost for driving your vehicles, beca
t han it is to burn gasoline or diesel fuel
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And we heard this mor ni nofferauhresburceastome day we o6l |
the mar ket whet her itdéds demand response or
services to the grid, which can become a revenue stream to us.

Those are the possible benefits to consumers, but | think if you talk to your
wifeoryou gr andmot her or your friends, theyore
that or they are going to say: AHey, what 0s
know thisi that the costs are passed on to consumers. We pay for it ultimately.
So the question is what in it for me? Is it worth it? Are we at a tipping point?

Letds take two quick exampl es. We have s
know, but | etdés do some quick mat h. Let 6s |
average residential bill is $100 a mionor $1200 a year. Some studies say that
if you really go after this and try to use Smart Grid technologies to help you save
money, you can save ten to fifteen percent.

Youdothematit hat 6s $60 to $120 a year that yol
wedbve ppgt ftodo t hese investments, so much a mc
month on your bill, you do the math. 't |l oo
we arenot going to see a huge opportunity h
positive vadametbhitng ttéhsatnéost goi ng to get you
PUC and say, AWherebs our Smart Grid?0o

So maybe that doesndét get us to a tipping
idead | took some really rough numbers, if you drive a car that gets twiimaty
ml es a gall on, and assume $2.50 a gall on, t h
probably going to go up, so if you figure $.10 to $.15 a mile to drive your
vehicle 10,000 miles a year. Therebds a stud

to drive an elecic vehicle is going to be $.03 to $.05. So if you do the math
thatdos $500 to $1200 a year that you can sa\
little more exciting, isnbt it? But wedve g
to pay a premium to getis electric vehicle. At least for now, maybe ultimately
it will be cheaper than a regular car, who knows.

Now this is more compelling, but is this
know that wedre there yet andteanoar eds a | ot
tipping point. One of those | think is this notion that societal benefits come

along with the Smart Gri d. Webre going to
showedyodB maybe not a | ot, but some. ltds not a
theory. Societal benefifs | know you say therebds no free |
benefits really do come along free, donét th
it as individual consumers.

How big are some of these societal benef.
energy independence for how long? For quite a while, right? PNNL, the Pacific
Nort hwest Nati onal Lab says, AHey, i f we do
these electrical vehicles can help us reduce our dependence on foreign oil by
fifty -two percent. Nowthads not a mar gi nal i mprovement .
improvement. EPRI says that with Smart Grid we can also reduce our
consumption of energy by wup to four percent.
hours saved represent s rswonnatormlOsecurity,l dondt hav
but if we get the cybesecurity issue whippédda nd | 6 m confiident that we
the Smart Grid is going to provide that res

only immune from our own little bad guys in the United States, but fam
attack from overseas.
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So there are some significant comfort value propositions here as well from

a societal perspective. And thereds downwar
say | want to go invest in thisobecause itébs
prices, t hough, because thatos kind of i nvi's

were with gas and ail if we would have done something ten

or fifteen years ago, what would we be paying right now? Maybe we
woul dndét even be Usifmglgas Gloi ndheardsdidoeswvawar
on prices. Smart Grid gives us a chance there.

There are a couple of other value propositions too. Improving the
environmenti we talk about that a lot and how the Smart Grid can help. The
use of electric vehicleagain can help on the environmental side. There is
another number that says that quite a few million metric tons of CO2 can be
saved by 2030. But the Smart Grid, with the motivation behind it to promote
storage device$ in fact, millions of electric vieicles could solve the energy
storage issue and by doing that it allows us to integrate more of these
intermittent wind devices and solar devices out there, which is more
environmentally friendly.

So there are some significant opportunities that go wejlond smart
meters and the things that people talk about today. Growing the economy is
another opportunity. KEMA said last year that 280,000 new jobs can be
expected to be needed to support the roll out of the Smart Grid, and half of those
will be needd longterm from an operations and maintenance stand point.

And finally, this numbero6s been debated a
and industrial customers for outages is sig
accounts each year. So if we can cat th half just by improving the reliability
and reducing the probability of a blackout t

Soletmewrapup and justsaywe arenédét at a tipping point
consumers. And | maintain that until each of us in th@n get excited about
t he Smart Grid and feel |l i ke we ought to ¢
wherebébs my Smart Grid, o6 webre going to be he
So we need to help get the consumer on board, not give them a sales jato. Talk
them, give them the numbers, but also address their concerns and their questions.
Some of their concerns and questions arenbobt
are very much from the heart, like: what about my privacy, what about
obsolescenceandgmw s | 6ve got to buy for my h
addressing their questions, I donét t
So if we do this right, we can all be winners. Let me leave it there. | just
want to plug again the transformation to the St Implementation Team,
and coming soon wil/l be the smartgrid.gov we
under construction, but | encourage you to go there if you still want to learn
more about the Smart Grid.
So with that, I 61 1 cl ose. Thank you.

MR. DENNIS:
Thank you very much Joe. Let me invite Kevin Kelly to the podium.
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MR. KELLY:

Thank you Jeff and good morning everyone. | want to thank Jeff Dennis
and the Energy Bar Association for inviting me to talk to you today about the
Smart Grid ad t he Feder al Energy Regul atory Co
implementing it for the electric power industry. Any views | express during the
talk or during the discussion later do not necessarily represent those of the
Commission.

| want to talk to you aboubfir topics. | want to do it briefly because we
want to allow adequate time for discussion later. First, | want to let you know
that the government is interested in a Smart Grid. Second, Title 13 of the Energy
Independence and Security Act (EISA), a 200¥, has Smart Grid provisions,
including a role for FERC. Third, FERC has a Smart Grid policy. And fourth, |
want to talk about why it is important to develop good Smart Grid standards.

What | wondét talk about i Jdidaterdfit i s t he Sma
job of that, and since | previewed Paul ds a
going to hear more about that from them. But | will point out for those of you
that like words particularly words in statutédsmore than in pictures, you could

l ook at EISA Title 13. You wondt find there
Smart Gri d. What you wil/ find in Section
Grid is designed to achieve. 0 And in Secti
DOE is directedto fund research, demonstratjiceand development of Smart

Gri d. I n Section 1306 youdll find nine type

Smart Grid grants, and also in Section 1306 you will find a dictionary style
definition of fi S nich effectively defihe theuSmart Gridbim s , 0 w
terms of the ability to carry out nine functions. So together, these-darty
elements of EISA provide a pretty good description, if not a dictionary style
definition, of what Congress thinks the Smart Grid is.

So first, if you didnét already know, goVe
Grid, as well as are various industries, equipment manufacturers, consumers, and
the press. President Obama, particularly in his speeches, has energized several
industries to desop and deploy Smart Grid technologies quickly, and has also
energized government agencies to develop the Smart Grid framework quickly.
The Recovery Act reinforces this interest and the urgency by providing stimulus
dollars for a Smart Grid, a subject ohe of the breakout sessions after this.
State governments are also interested for many reasons, but especially because
the Smart Grid enables a number of new retail functions such as load
management and demand response, among other functions.

As mentoned, EISA is the Energy Independence and Security Act of 2007.

It begins by declaring that it is the policy of the United States to support the
Smart Grid, and it gives a lot of assignments to the Department of Energy.
Assignments to do research, to demonstration projects, to fund studies, to
give grants, and to create a Smart Grid advisory committee and a Smart Grid
task force. All of which DOE has done or is doing.

EISA also gives an assignment to NIST, which is the National Institute of
Standard and Technologyi part of the Department of Commerde to
coordinate the development of an interoperability framework for a Smart Grid.
And this framework consists of standards and protocols for so called
interoperability, which means roughly that alethieces all the devices in the
Smart Grid 7 are able to communicate with one another in -tvay
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communications. NIST is not to develop standards and protocols itself, but it is
to work through various standards development organizations. George ,Arnold
who is leading the effort for NIST, told me last April that he once had to bring
four different standards development organizations together to develop a
common set of standards and it was one of the hardest things he ever did. It was
like herding cats. Then, he said that we had thirteen standards development
organizations that were then trying to herd together. | believe the number has
grown now to over twenty. It is a very difficult and challenging assignment.
George and NIST, in my opinion, areidg a terrific job.

EISA requires FERC to adopt standards developed through the NIST
process by rulemaking when FERC finds there is sufficient consensus on a
standard. As most of you should know, FERC already has in place a process for
approving standds, including reliability standards for the North American
Electric Reliability Corporation (NERC) and business practice standards for the
North American Energy Standards Board (NAESB). FERC is working closely
with NIST to coordinate the efforts of owra agencies.

I should mention that EISA also establishes two new Public Utility
Regulatory Policies Act (PURPA) standards under PURPA Title | for states to
consider. If you remember PURPA Title |, it requires state regulatory agencies
to consider standds, but does not mandate that they adopt these standards. The
first new PURPA standard from EISA, if adopted by the states, would require
utilities who are thinking of adopting a n@mart Grid technology to consider
adopting a Smart Grid technology is place, taking into account various factors
such as costffectiveness and cybsecurity, among others. The standard also
calls on states to develop protocols for Smart Grid cost recovery and to consider
developing protocols for obsolete investmentst thre replaced by Smart Grid
investments but have not yet been fully depreciated, so as to avoid stranded
costs. Thatdés all one PURPA standard.

The second PURPA standard provides for states to consider requiring
utilities to provide retail customers thiaccess to Smart Grid information, such
as prices and customer usage.

I might also mention that a different lawthe Energy Policy Act of 2005,
in Section 1223 whi | e it doesnodt mention Smart Gri d
FERC, Ashall e rogriatey rttee g deploymens of agvanced
transmission technologies,® which FERC may i
technologies such as Smart Grid technologies.

FERC has a policy statement on the Smart Grid which was issued in July of
this year, following the issuance of a draft policy statement and the receipt of
comments. FERC adopted six Smart Grid priority areas, which we divide into
the first two and the next four.
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3. FERC’'s Smart Grid Policy Statement

= The Commission adopted six smart grid priority areas:
System Security

Communication/Coordination Across Inter-System Interfaces
Wide-Area Situational Awareness

Demand Response

Electric Storage

Electric Vehicles

The Commission expects to work with the states on these topics through the
NARUC-FERC Smart Grid Collaborative.

= The Commission also adopted an interim rate policy to encourage
early investment in smart grid systems:

= Allow recovery of jurisdictional smart grid investments that:
= advance the goals of FISA section 1301
= don't adversely affect reliability and cyber-security
= minimize the possibility of stranded costs
= share the results with DOF's Smart Grid Clearinghouse
= Interim rate policy is in effect until interoperability standards are adopted.

The first two priorities we chlcrosscutting priorities. One is system
security, especially cybesecurity, and the other is communication and
coordination across inteystem interfaces. That is, it refers to interoperability
among the parts of the power system. The other foarifgrareas are widarea
situational awareness covering technologies such as those that could have
prevented the 2003 blackout, demand response, electric storage, and electric
vehicles.

The first two are called crossitting because, for example, eadhhe four
that | just mentioned should have both cybecurity and the ability to
communicate with other parts of the system. NIST and its stakeholders, through
a process, accepted and adopted FERCO6s prior
own i advancedmetering infrastructure (which | think some of us at FERC
considered part of demand response) and technologies for the distribution grid,
particularly for the integration of distributed energy resources.

FERC in its policy statement also adopted an iimterate policy to
encourage early investment in Smart Grid systems. We would allow
jurisdictional utilities that invest in Smart Grid to recover early investments
without the risk that we would | ater s
that techm | ogy di dnot pan out, o0 provided t
demonstrations to us. One is that the investments advance the goals of EISA as
stated in Section 1301. Second, that the investments do not adversely affect
reliability or cybersecurity. Third, to minimize the possibility of stranded costs,
and the way to do that is to have technology with components that can be
upgradeable as the technology improves, rather than technology that has to be
entirely replaced. And fourth, the utility mustrag to share the results of its
early adoption experiments with the DOE6s S
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interim rate policy is in effect only until all the relevant interoperability
standards are adopted, after which the risk should be reduced becagss the
known set of standards.

My final topic is to stress the importance of developing good Smart Grid
standards for the electric power industry. | want to talk to you about this
because so many of you work for companies or have clients in the clectri

i ndustry. ltds i mportant to understand tha
section of the economy and could bring large gains and costs to electricity
consumer s. So itds i mportant to get these ¢

you represent shdadihelp shape these standards.

Now some electric power companies have been very involved in the
development of these standards, but many more have not been. And | personally
am somewhat concerned about that. | would urge you to urge your companies
and your clients to be more involved in the NIST process and the standard
development organization processes. Tell your clients not to hold back, saying

it hese processes are dominated by | T compani
wonot particli pjadt®et odomjsée etadwhemmlt he standards
webve said to people in the devel opment of
practice standardspar t i ci pate in the devel opment of th
back and try to litigate technical issuestahe Commi ssi on. That 6s n

optimal way. They should get involved now. The development of these
standards is moving very quickly.
| recognize that the process can be hard. | know many of my electric utility
friends are used to going to meetinglsene they constitute a large majority of
the people in the room, with a few regulators and consumer groups also
attending, but thatds not the case when t hey
have the IT industry, the telecom industry, the internet indusitey,cyber
security industry, the appliance manufacturing industry, the meter manufacturing
industry, and many more industries who are trying to collaborate in a difficult
exercise. But while ités hard to participate
you to urge your clients to get involved. And I thank you for your attention.

MR. DENNIS:

Al right. Paul Demartini, youdbre up.

MR. DEMARTINI:

Wel | , thank you for the opportunity to shi:

California and more specificallgt Southern California Edison with respect to

how we see the Smart Grid evolving. Building on what you heard earlier this

mor ning, Il think youoll see therebds a | ot of
but there are some nuargingetes acconpplish inf i ¢ t o what
California to meet state policy on both climate and energy.
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Leading the Way in Electricity ™
CA 2020: Energy Policy Initiatives
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This first slide really tries to set out a little bit of the policies that have
already been set forward in Califoani And maybe starting from the righénd
side there is the overarching climate change bill that was passed in California a
couple of years ago, Assembly Bill 32, which essentially adopted the Kyoto
Protocol to meet greenhouse gas reduction goals. Asudt of that and some
other activities that have been going on for quite some time around energy
efficiency, renewable portfolio standards, demand response and the like, we have
had an increase in the number of objectives in the state in terms of tarbats
and programs that have been put forward.

I think youdre probably very well aware t
stat e, including the Governoro6s executive or
renewable portfolio standard to thitlyree perceby t he year 2020. That
being discussed in the state and while that
think therebébs a |l ot of people really Il ooking

terms of practical implementation, and that it might lweerpractical by perhaps
2025, according to a lot of folks in the state.

But thatés not just centr al solar and wi n
lot of that to be expected including in the Tehachapi area in our service territory,
wher e t h er egawatts 4f5 @id dewelopment anticipated and
transmission facilities that wedre just comp
But wedre also recognizing, as was tal ked at
look at how distributed renewable resourcesaaate opportunities to meet this
larger target. So we are not just relying on large central transmission
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interconnected renewables, but also how we can integrate renewables at the
distribution level.

This has really taken on two elements here in thedix months. One is
t hat webdbve had in California somethi
This was an outcome building on the
from a couple years ago. But in addition, what was approved just a couple
morths ago for Southern California Edisénand there are similar proposals
from the other utilities in the staiewas a large rooftop solar program where

ng call
Gover no

wedre | ooking at 500 megawatts of rooftop

commercial building rooftopsn the scale of one to two megawatts apiece, so
approximately about 350 projects that would go on the top of very large
distribution warehouses. To give a sense of this, one megawatt takes up about

86,000 square feet of rooftop, so thisis directlyconneed t o t he gri d. I t O s

advantage of these large distribution warehouses in the Ontario area that we have

in our service territory. This creates very

about when we talk about-Hirectional flow. Because thebeildings are only

in a few places on our systeimin fact there is about three places where these
type of buildings are located and they tend to be clusietieel developments on
these projects will be on a relatively few distribution circuits. So wesaeing,

for exampl e, on a 12,000 volt / 16,000 volt

rated at about ten megawatts, we are seeing anywhere from four to potentially
fourteen megawatts being proposed to be connected. As was mentioned earlier,
distribuion circuits were not designed to do that. These are not transmission
lines that are designed for-thirectional flow. These are distribution circuits that

as mentioned are designed for avay flow from central power plants out to the
load.

Sothisim 6t what are we going to do in
weor e doing right now, wor Ki
accommodate some manner of t
but also protection schemes that weedhgo look at because the existing
protection schemes are not designed for-ivey flow at distribution. And

—. T O

webre also |l ooking at how we take advantage

able to mitigate some of t hasecond.t er mi t
| think folks are aware of the significant energy efficiency efforts in
California and that has been underway for several decades. But we are pushing
to do more in the state. In fact in the last year, there was authorization by the

state PUQor the three investeowned utilities combined to invest an additional
billion dollars a year in energy efficiency efforts for the next three years. This
builds on the billion dollars a year for 2009 and also for the previous two years,
S 0 Yy o u 0 amuta sighiicanhigvestment in energy efficiency facilitation
in the state in terms of rebates and other programs.

And then, of course, there is demand response. Southern California

tency,

Edi sonds smart metering progreln®00i s targeted
megawatts in incremental demand response.

2,000 megawatts of demand response that we currently have. And this would
come in the form of both time of use rates and dynamic pricithgt is, critical

peak pricing tpe programsi for our residential and small commercial
customers. Additionally, this also includes enabling technology like smart
communicating thermostats.
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The other thing that folks talk about and many of you who have been
looking at in the WaxmaMarkey bill will have noted is this idea of the net zero
energy building, whether commercial or residential, as a future concept. Well in
California, thatoés actually happening. By
to be zero net energy. By 2025 aflw commercial buildings. And there are

steps along the way aosstrdctiorvthat lath statn her e f or

meeting this target.
The big deal, which 1611 highlight |l ater

residential or commercial ecosystemtsdh at we dondét cause issues

on grid operations and for other custoniershere, for example you oversize the
solar panel or the renewable resource at the premise to net out at the end of the
year, but that resource is ovaroducing in one perd) undesproducing in
another period, in a way that is totally out of sequence for what makes the most
sense in terms of the overall societal benefits that Joe was talking about. How
do we make sure that these good intentions all line up so that we doeget
societal benefits that are shooting for, including trying to achieve the climate
objectives?

As you can see and as you heard today from Chairman Wellinghoff, in
California there is an effort to extend the market structure forward to
accommodate demd response, storage and the like, building on the locational
mar gi nal pricing scheme t hatddsigneffioten put i n

|l ast year. To give you some context of thi

following, in California we preiously had three pricing points within the state
for the investorowned utilities and those that are participating in the California
I ndependent System Operatorés mar ket . And

nodes. Within Southern California Edison, ttha s about 800 different

points for supply.
At some point in the next decade, we can anticipate that this probably needs

2

n

to line up with the | oad if webre really goi

which means that we then have to think adlobcw we tr ansl|l ate what 6s

g

in the distribution system to the transmissi

point out for you is from an operational standpoint is that the distribution system
and the transmission system are essentially operafedately. Because of the

way that the power flows from source to | oad

same and are isolated in a sense by substations. Over the past one hundred years
there wasndét this contempl atstomenbadckhat power
up through distribution through the substation, backwards through the
transformer up into transmission. And so as we start to look forward over the
next decade or two, these are pretty significant issues to be looked at from an
engineering pepective. And there are also going to be policy and regulatory
jurisdictional issues that are already starting to emerge.

Suffice it to say we think that we need to understand how all these relate.
This is a very large systems issue. So looking atomeyof them you can get a
really nice answer but the reality is that we need to look at this from an entirety,
both from an electrical flow, an information flow, and all the related policies that
go along with this to make sure that this all works.

W

Thee are little background slides with what
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Renewable & DER Growth

California is pushing beyond limits of current grid capabilities

CA Renewable Portfolio Standard

* 20% by 2010 16% Renewable Portfolio 2007

* 339% by 2020 (Governor's Exec Order) Solar 5% -
610 Million kih ﬁ%‘;‘i‘l‘l‘;’"i’;( "

Lg Rooftop Solar PV Program Biogas g delivered dellvered

750 Million kWh )
delivered
* 500 MWs by 2015

Small Hydro 7%

«  250MWs by SCE & 250MWs by IPP fr et
e~ 350 projects at 1-2MWs each

Wind 19%

California Solar Initiative (CSI) 2,46 Bilion kWh _
delivered
Geothermal 60%
¢ Goal of install 3,000 megawatts (MW) of 760 Bion kth
new, customer-side solar photovoltaic defvered

projects by 2017
CA Carbon Reduction Law (AB32)
« Reduce GHG by 25% by 2025

Page 3 _
EDISON INTERNATIONAL ®

We do have one of the largest, if not the largest renewable portfolios in
terms of purchase power ishunderhseventeenunt ry cur r
percent today, sixteen percent in 2007, and we have under contract twenty
percent, and when the transmission project is done we will have achieved twenty
percent. But going to thirtthree percent is obviously going to be a big
challenge. One of the things to point out on that graph if you can make it out is
that large blue wedge is geothermal. The opportunities for further development
on geothermal are limited. So most of the development is going to come from
wind and solar, and yatan see solar is a very small wedge at five percent. That
five percent in 2007 represented about eighty percent of the solar purchased in
the U.S. in 2007. So to be able to start seeing much larger numbers in terms of
achieving thirtythree percent of th energy delivered on our system, and we
have a system peak of about 24,000 megawat't
significant increase in the amount of solar and wind development in our system.
And by the way, the Southern California Edison servicetoey happens to be
home to the better development sites within
only having to support the development of wind and solar to meet our needs for
our customers, but also those of PG&E and San Diego Gas and Electric and
oher wutilities within the state. So thatos
the original proposed legislation on a thitthyee percent renewable portfolio
standard and there was a requirement to have, | believe, eighty percent of the
development withint he st ate of California, it seemed
necessarily the most cost effective solution for our customers because there were
other development areas outside that could be lower cost and avoid potential
market power issues that we shouldsidar.
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Often one of the things people talk about with solar and wind sometimes is
you get these nice smooth output curves that
nicely, and during the day it drops offitthen it picks up again in the evening,
and you get this very nice smooth bathtub curve. However, as illustrated on this
slide, the output of these wunits is anythinq
since 2005 when this was taken in terms of a morghgpshot, each of these
lines represents one day in the month of the Tehachapi area. The wind in this
area tends to blow in the spring and in the fall, so this is during the peak
production period in this area and this represents one day out of the fimoath
twenty-four hour period. So when we talk about intermittent resources and what
we need to do in terms of how storage can play and these other issues in terms of

resiliency, these are the sorts of things we
Solari when we thik about solar and it sounds really gdod@ ramps up
very nicely in the morning, pretty steady du

and then drops off. Well the reality is when clouds come over you get very steep
and dramatic dropffs in output and thn it comes back again. This is a

problem on transmission, but we havenot real
the system so we havenét really had to deal
going back to what | was talking about earlier, these lprggects that are going

to happen may play havoc with power quality. The voltage level on a system

may be bouncing around. So the technologies that we use today like capacitor

banks aren6t really designed tothbe able to d
is where wedre |l ooking at new technol ogi es

Again, we need to think about the whole system.
We are fortunate that we were awarded one of the demonstration projects
from DOE to look at how we can take lithium ion teclogy that has evolved



