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(1) 

HEARING ON GET SMART ON THE SMART 
GRID: HOW TECHNOLOGY CAN REVOLU-
TIONIZE EFFICIENCY AND RENEWABLE SO-
LUTIONS 

WEDNESDAY, FEBRUARY 25, 2009 

HOUSE OF REPRESENTATIVES, 
SELECT COMMITTEE ON ENERGY INDEPENDENCE 

AND GLOBAL WARMING, 
Washington, DC. 

The Committee met, pursuant to call, at 9:30 a.m., in room 2247 
Rayburn House Office Building, Hon. Edward Markey (chairman of 
the Committee) presiding. 

Present: Representatives Markey, Blumenauer, Inslee, Hall, Sen-
senbrenner, Sullivan and Capito. 

Staff present: Jonathan Phillips. 
The CHAIRMAN. Over the past two years this Committee has ex-

plored key elements of our low-carbon energy future: renewable en-
ergy sources and improving efficiency. Today we focus on the next 
critical component: how the Internet and information technologies 
unleashed by the 1996 Telecommunications Act can enable us to 
take full advantage of renewable energy sources and efficiency. I 
think of this as the energy internet. 

Today we will explore how the Internet can revolutionize the en-
ergy sector, just as it has transformed so many other parts of our 
economy. We all recognize that the energy backbone infrastructure 
needed to integrate wind and solar resources is an issue that needs 
to be addressed as we move away from carbon-producing fossil 
fuels towards new, clean, cost-effective renewable resources. 

But the backbone infrastructure needed for renewables requires 
more than tall towers and wide rights-of-way. To do it right, it also 
requires smart grid internet protocol communications networks, 
open protocol smart meters, backbone sensors connected to radio 
spectrum, and sophisticated interactive control technologies. 

The U.S. electric grid has been called the most significant engi-
neering achievement of the Twentieth Century. It is the largest, 
most complex machine on the planet, with over a million 
megawatts of generating capacity and 300,000 miles of trans-
mission lines ready for just-in-time delivery of energy to heat our 
homes and light our world almost wherever it is needed. However, 
this grid was designed for a different era. 

Historically, environmentally unfriendly coal, natural gas, and 
nuclear generators have delivered electricity to passive consumers. 
These customers, both large industrial users and average con-
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sumers, lacked the information and incentives to change their con-
sumption. Utilities also had limited information on grid conditions 
and limited ability to control and monitor demand-side resources or 
respond to changing grid conditions. 

In the era when we have gone from black rotary phones to Black-
Berries, from three TV stations on the large appliance in your liv-
ing room to YouTube on the tiny device in your pocket, we need 
to do better. 

The technology is available in 2009 to develop an energy internet 
and a smart grid. And today we will explore some of the potential 
technologies to accomplish that goal. 

Smart grid technologies can alter the way we use electricity, 
allow distributed generation to be sold to the grid, help utilities to 
integrate intermittent renewable resources, allow us to reduce car-
bon emissions, and allow self-healing of the grid when the system 
goes awry. This is not just the right thing to do. Smart grid tech-
nologies also can save consumers money. 

In discussing climate change legislation, we focus on the impor-
tance of putting a price on carbon to send price signals to busi-
nesses and consumers. On the electricity side, we need to ensure 
consumers, large and small, have good information to make wise 
decisions. 

Home-level smart grid technologies allow consumers to reduce 
demand and see their carbon footprint through the use of advanced 
meters. Smart meters, such as those placed on thermostats, wash-
er/dryers, and refrigerators, allow consumers to respond dynami-
cally to prices by turning down appliances and thereby reducing 
consumption. 

These end-user smart grid devices also can be adopted by utili-
ties to control numerous electricity usages from street lighting to 
industrial customers willing to reduce consumption. 

I am pleased that we have a panel of experts to explain the bene-
fits and challenges facing us in the development of smart grid tech-
nologies and promoting an energy internet. I thank you all for 
being here. 

That completes the opening statement of the Chair. We now turn 
to recognize the Ranking Member of the Committee, the gentleman 
from Wisconsin, Mr. Sensenbrenner. 

[The prepared statement of Mr. Markey follows:] 
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Mr. SENSENBRENNER. Thank you very much. Thank you. Thank 
you very much. Thank you very much. [Laughter.] 

Okay. Reset the clock, please. Thank you very much, Mr. Chair-
man. 

The CHAIRMAN. We have no clock. So we will be putting pieces 
of paper in front of people when there are 30 seconds. 

Mr. SENSENBRENNER. Okay. Well, thank you very much, Mr. 
Chairman. I look forward to hearing about the advantage of smart 
grid technology and the need to update our national transmission 
system. 

Technology and costs are not the only hurdles that we have to 
clear. Last week the Fourth Circuit ruled that the Federal Energy 
Regulatory Commission, FERC for short, lacked authority to locate 
high-voltage transmission lines. If we can’t streamline the regu-
latory issues for siting new transmission lines, we will be doomed 
to legal battles and the same outdated grid. 

In his written testimony, James Hoecker, counsel to the Working 
Group on Investment in Reliable and Economic Electric Systems, 
says that much of the infrastructure needed to increase our elec-
trical transmission network will stretch over state lines. 

Indeed, much of the nation’s wind, solar, and geothermal re-
sources are located in the interior of the country while many people 
who need that electricity live near the coasts. This will require new 
transmission lines, not just upgrades to the existing grid. 

The states and the federal government must develop a stream-
lined system of approving rights-of-way for new electrical trans-
mission lines. Since many of these lines will cross several states, 
the federal government must lead. 

With regional electricity transmission networks serving numer-
ous states, states will surely argue over the costs of these vital up-
grades. Smart grid technology will encounter the same cost alloca-
tion and recovery problems that the transmission network now 
faces. 

I am interested in hearing today about new electrical trans-
mission technology that can make the network more efficient, but 
I am also interested in hearing about what new transmission is re-
quired and how we can improve the regulatory system that over-
sees this expanded network. 

The states, the federal government, shareholders, consumers, 
and other stakeholders will all play a role in upgrading our energy 
infrastructure. These stakeholders must work together to ensure 
that this network can be built in a timely manner without unneces-
sary regulatory hold-ups. 

Now, let me say that earlier this week energy/environment czar, 
poobah, or whatever she is in the White House, Carol Browner, 
talked about the need to upgrade the regulatory process in siting 
and building transmission lines. 

I think that this is one issue where Republicans and the White 
House can agree. And I am looking forward to working to get to-
gether a piece of legislation that will update at least that part of 
the FERC law that gives FERC some power to deal with this issue. 

I noticed in reading the newspaper last August that a utility in 
Indiana wished to build a 240-mile transmission line solely within 
that state and not crossing any state lines. They said in order to 
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7 

surmount the regulatory and litigation hurdles, they would not be 
able to begin construction until the year 2014. 

Now, obviously that is unacceptable. And we in Congress are 
going to have to look at the FERC laws very closely to see what 
can be done to streamline the approval process for siting and con-
struction of new transmission lines as well as upgrading the capac-
ity of the grid. This is going to be a challenge with many conflicting 
stakeholders involved, but it is something that in my opinion has 
to be done. 

So we can’t let disputes between regulators and other stake-
holders block better transmission and improve technologies that 
help address the energy challenges that we face. This hearing will 
deal with about half the issues. We had better be dealing with the 
other half to make sure that the package is complete. 

Thank you. 
The CHAIRMAN. The gentleman’s time has expired. The Chair 

recognizes the gentleman from Oregon, Mr. Blumenauer. 
Mr. BLUMENAUER. Thank you. Thank you for sharing your micro-

phone, Mr. Chairman. 
I find myself in substantial agreement with both statements from 

the ranking member and the chair. So I would like to forego an 
opening statement and add it to my question period if that is all 
right. 

The CHAIRMAN. Excellent. The Chair—— 
Mr. BLUMENAUER. My apologies to the witness. Actually, Mr. 

Markey’s influence is being felt in my Ways and Means Committee. 
We are having a hearing on global warming. I am just going to 
check in, tell them I am alive, and come right back. 

The CHAIRMAN. Excellent. Thank you. 
The Chair recognizes the gentleman from Washington State, Mr. 

Inslee. 
Mr. INSLEE. I just want to make three quick points. First, you 

know, we have had a start on the smart grid, which was last Tues-
day, when President Obama signed the economic recovery plan, 
which made very substantial investments in smart grid technology. 

This is not an abstract exercise. We started last week creating 
green collar jobs associated with the smart grid with the signing 
of the economic recovery package. 

I may note, too, that that package included what you might think 
of as the old-fashioned grid improvements as well. In my neck of 
the woods, the Northwest, it included $3.5 billion for laying wire 
with the Bonneville Power Administration. So the old backbone 
counts, too. 

So, number one, we have made the first step down this road. 
Number two, we know that this works. One of the first experi-
ments on consumer acceptance of smart grid technology with de-
mand management so we can manage the amount of demand to 
level out peaks to reduce some of the stresses on the grid system 
was in Olympic Peninsula out in western Washington. 

What the Pacific Northwest labs found is very high consumer ac-
ceptance on some strategies to reduce the demand in peak load pe-
riods, where consumers had the ability to determine when to do 
their drying and when to do their washing and when to do some 
of their thermostat and heating of their hot water systems, very, 
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very high consumer acceptance to find a way to do that demand 
management. We know this works. 

And, third, we do know that we have to improve our siting, plan-
ning, and financing of grid improvements in general. I will be in-
troducing in the next couple of weeks a bill that will make substan-
tial improvements that will engage the offices of the federal govern-
ment for siting, planning, and financing the very, very large im-
provements we need to the grid system, both as to timing, permit-
ting, and a way to finance this plan. 

I think the conditions are right for progress on this. I just note 
that the utility commissioners as recently as last week were mov-
ing forward to accept some more national effort in this regard. This 
is a very, very positive sign that the states are recognizing the ne-
cessity for a national movement in this regard. That is not always 
easy to do. And I think we should feel comforted that the states 
want to be partners with us in this effort. We even have the cham-
ber on the other side of the U.S. Senate moving on these issues. 

So it is time for action. And thanks for this hearing, Mr. Chair. 
The CHAIRMAN. The gentleman’s time has expired. The Chair 

recognizes the gentle lady from West Virginia, Mrs. Capito. 
Mrs. CAPITO. Thank you, Mr. Chairman. I have no opening state-

ment. I just want to say I am pleased. This is my first hearing as 
a new member of this Committee. And I am very honored. 

I represent West Virginia, which obviously has a great interest 
in the direction that we are going to go as a nation. We have two. 
The TrAIL and the PATH are grids that are going right through 
our state right now and are trying to be sited. So I again appre-
ciate the courtesy. And I will defer to the witnesses. 

The CHAIRMAN. Great. The Chair recognizes the gentleman from 
New York State, Mr. Hall, for an opening statement. 

Mr. HALL. Thank you, Mr. Chairman, for holding today’s hear-
ing. And thank you also to the distinguished panel of witnesses, 
whose testimony I look forward to. 

I have long believed that modernizing our electric grid is critical, 
not only to achieving energy independence but also to coping with 
the looming climate crisis. So it is altogether appropriate for this 
Committee to be holding this hearing today. 

As the testimony you have submitted indicates, due to the struc-
ture of the current grid, there are significant barriers to wide-
spread use of renewable power, something that I think many of us 
here, if not most of us, would acknowledge as a worthwhile policy 
goal. 

We need to have a grid that is flexible to accept power from a 
variety of intermittent sources, a grid that can handle power flow-
ing in two directions, a grid that anticipates the widespread use of 
plug-in hybrid electric vehicles and electric cars, a grid that may 
be made of materials that are not 100-year-old technology but more 
modern technology that does not lose so much power in trans-
mission due to the resistance, modern network that can carry the 
voltage without unduly marring our landscapes and harming local 
ecosystems. 

Without those pieces in place, the investments we are making in 
renewable power, advanced battery technology, and electric cars 
will be for naught. But if we make the right decisions, we use wise-
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ly the resources provided by this Congress, then not only will we 
modernize our grid, but we will create good-paying jobs here at 
home. 

There is a new growth industry in smart grid technology that is 
just beginning to develop. Before us today are some of the first of 
what I hope will be many smart grid technology companies, who 
not only find a market but also a workforce. 

I have said before the only thing more foolish than continuing to 
import more oil from the Saudis would be to import more solar 
panels from the Chinese. Well, the same could be said for smart 
grid technology. 

We cannot let the opportunity pass us by to harness the Amer-
ican and, indeed, the global market for this technology and create 
the industries and the jobs right here at home. 

Now more than ever this is critical. Thanks to the economic re-
covery package signed by the President last week, the resources to 
begin work on the smart grid are available today. It is up to us 
here in this Congress and on this Committee to make sure that the 
resources are used wisely to create jobs and solve our energy and 
climate crises. 

Again, thank you, Mr. Chairman, for holding the hearing. And I 
look forward to the testimony of our witnesses. 

The CHAIRMAN. Great. I thank the gentleman. The gentleman’s 
time has expired. 

The Chair now with the permission of the other members will 
recognize the gentleman from New Mexico, Mr. Luján. He is a new 
member from the State of New Mexico and is an expert, actually, 
on these issues. And, without objection, I will recognize him to 
make an opening statement if he would like to do so. 

Welcome. 
Mr. LUJÁN. Thank you, Mr. Chairman. Thank you, Mr. Chair-

man and members of the Committee. I am honored to be part of 
this very important discussion today. 

As our country moves forward toward creating a green economy 
and reducing our dependence on foreign oil, it is imperative that 
we not only prepare students for the jobs of the future. And in a 
growing renewable energy industry, we must build transmission 
that includes smart grid technology that will be critical for our fu-
ture. 

New Mexico has always been the leader in energy. And in my 
state, like many around the country, we have an enormous poten-
tial to grow renewable generation, like solar and wind. 

While traveling to my district last week, I had the opportunity 
to visit the North American Wind Research and Training Center 
and Mesalands Community College in Tucumcari, New Mexico. 
There we also have the Northern New Mexico Solar Energy Re-
search Park and Academy, which is growing every day. Students 
at the center train for the jobs of tomorrow, learn the mechanics 
of the wind turbines, the importance of solar generation, and have 
planned their skills on full-size generation built right on the cam-
pus. 

As we train and prepare our young people for the jobs of the fu-
ture and make investments of renewable energy, we are faced with 
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10 

the challenge that trends to minimize the gains we have made pre-
paring our workforce for a clean energy economy. 

We all know our current electric grid design does not accommo-
date new renewable energy resources. We are charged with the 
task of building new transmission while incorporating new tech-
nologies that will improve efficiency. 

We must continue with fundamental research and development. 
And areas such as energy storage and solar generation have al-
ready taken place across the country in facilities like Los Alamos 
National Laboratories. We must develop technologies that have the 
ability to store millions of watts of electric energy that can be re-
leased back into our electric grid so we can take full advantage of 
the abundant renewable potential United States. 

Smart grid is a complex system. And we need to accelerate the 
use of computer simulation and modeling to build an ideal electric 
grid, a grid that will support energy efficiency, reduce our use of 
fossil fuels, lower consumer energy costs, and support our growing 
renewable energy industry as it creates jobs for the future. 

At Los Alamos National Laboratories, scientists are exploring the 
next generation of technologies needed to implement smart grid. 
Los Alamos has adapted the tools we use today for national secu-
rity to analyze and develop solutions, as an example, resulting from 
renewable generation, from large-scale renewable facilities, and 
from distributed generation in homes or businesses. 

To get these solutions into the workplace, we need to grow new 
partnerships between research and development organizations, like 
our national laboratories, our utilities, and industry aimed at accel-
erating the pace of discovery and commercialization. 

As a former public utility commissioner with the New Mexico 
Public Regulation Commission, I understand the importance and 
the urgency and the need to improve our existing infrastructure 
and build a new, more efficient smart grid that will allow for the 
deliverability of new renewable generation and improve the reli-
ability and security of our nation’s power. 

Deployment of smart grid technologies will create new jobs, fa-
cilitate a green economy, and change the way we generate and de-
liver power across America and around the world. 

Investments in the modernization of our electric grid is the next 
critical step towards a clean energy future. And I look forward to 
working with my fellow members to develop and implement the 
smart grid systems of today and tomorrow. 

Thank you, Mr. Chairman, the Committee, for allowing me the 
time to be able to be here today. 

The CHAIRMAN. Thank you, Mr. Luján. Thank you for being here. 
Now we are going to turn to our witnesses. Our first witness is 

a very distinguished one, Mr. Tom Casey. He is the CEO of CUR-
RENT Group. He previously worked on telecommunications and 
global communications with Merrill Lynch and Skadden Arps. He 
was also the chief counsel of the Federal Communications Commis-
sion back in the 1970s, long ago and far away for both of us, Tom. 

We welcome you. And whenever you are ready, please begin. 
Mr. CASEY. Thank you, Mr. Chairman, Representative Sensen-

brenner, members of the Committee. 
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STATEMENT OF TOM CASEY, CEO, CURRENT GROUP, LLC; 
ALLAN SCHURR, VICE PRESIDENT, IBM; ROBERT GILLIGAN, 
VICE PRESIDENT, GENERAL ELECTRIC; CHARLES ZIMMER-
MAN, VICE PRESIDENT, WAL-MART; SHIRLEY COATES 
BROSTMEYER, CEO, FLORIDA TURBINE AND TECH-
NOLOGIES, INC.; AND JAMES HOECKER, HOECKER ENERGY 
LAW & POLICY 

STATEMENT OF TOM CASEY 

Mr. CASEY. I am here, obviously, to talk about smart grid and 
to talk to explain the impact of a smart grid can do for energy effi-
ciency, for energy independence, and for emission reduction. 

As the Chairman mentioned, we can think about a smart grid as 
though it was an electric internet or the internet of the electricity. 
I completely agree with that analogy because it is a network that 
must be organized, monitored, managed for the distribution of elec-
trons, as opposed to bits. 

But the challenges and the operational considerations that go 
into running the grid are very similar to the considerations that go 
into running the internet or telecommunications networks gen-
erally. 

And, in fact, much of the value of the internet, as with much of 
the value of the smart grid, will come from not only the perform-
ance and the efficiencies it creates itself but the fact that it enables 
other devices to attach to it and then to perform services on it; for 
example, computers on the internet, telephones on the telephone 
network. 

We don’t know what the iPod or Google of the electric sector will 
be, but if we have a true smart grid, we can have a great deal of 
confidence that there will be an iPod of electricity, there will be a 
Google of electricity, that consumers will be taking electricity as a 
service. And these changes are very, very significant. 

If I could—and I know the Committee is well-aware of this, but, 
just for the record, I would put out some statistics on the stakes 
of what we are talking about today. The Department of Energy has 
estimated that 40 percent of all of the greenhouse gases emitted in 
the country are emitted from the electric sector, from the power 
sector. 

EPRI, in turn, has forecast that if a smart grid were deployed, 
25 percent of those emissions could be avoided or 10 percent of 
total greenhouse gas emissions globally could be avoided. 

The Climate Group, a well-populated group filled with inter-
national companies, conducted a study by McKinsey. And they con-
cluded that 2 gigatons a year of carbon dioxide or its equivalents 
could be avoided by the deployment of a smart grid. McKinsey said 
that the deployment of a smart grid is the largest single global 
technology contribution possible to reducing climate change. 

So the stakes are very high. And the smart grid is an essential 
element to accomplishing those benefits. So let’s talk about, then, 
what a smart grid is. 

There has been a lot of discussion about smart grid. It is some-
thing of a generic term encompassing very large amounts of dif-
ferent technologies, different functions, different services. I would 
like to be a little bit more precise. 
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I believe that a smart grid is an electric grid; that is, the set of 
wires that distributes electricity that has had applied to it tech-
nology to do several specific things: first, to sense information on 
the performance and the operation of the grid. That is, is the elec-
tricity running on these wires? Is it at the proper voltage? Is it at 
the proper current? Is it in balance, all those sorts of operational 
things? 

Once that information is discovered, it must be communicated 
somewhere for somebody to do something with it. So there needs 
to be a communications channel created. That communications 
channel delivers the information to some analysis capability, so a 
software system. 

The software looks at the data that it has received and decides 
what is going on. Is this a problem? Is it normal? Do I have to do 
something? Do I have to change? Do I have to turn the power on 
or off, up or down? And then it concludes that an action should be 
taken. 

It sends an instruction to take that action, either to a person or 
in sort of the next generation of smart grid to a device that is on 
the grid itself. And that device controls the various pieces of equip-
ment that are on the grid to turn off or up or down or go on an-
other path or whatever. 

This sounds complicated, but this is what happens every minute 
of every day in the telecom world. Every network is managed in 
this way. The internet is managed in this way. The equipment ex-
ists to do it. The software exists to do it. And as consumers of te-
lephony and as internet consumers, we don’t even know that this 
is happening. 

But the network itself is very dynamic. Messages are moving in 
various ways along various paths. And the network itself is orga-
nizing that. We believe that that is what a smart grid is. 

I would say also that smart grid consists of many elements, as 
I said. It will have thermostats in it. Eventually appliances will 
have chips in them. And the appliance itself may be communicated 
with directly. The meter is going to be a part of the smart grid, as 
will the substation as will the renewable generation, as will the 
solar panel on our roofs or the windmill on our chimney. 

All of these devices are elements of a smart grid, but they are 
not the smart grid itself, just like telephones and computers are 
elements of telecommunications or of the internet, but they are not 
the internet. The internet is the network of networks. And a smart 
grid is the underlying network that enables all these other devices 
to perform to their optimal potential. 

I would say also smart grids are available today. CURRENT is 
a small company. We are headquartered in Germantown, Mary-
land, just outside of Washington. But we have smart grids oper-
ating in Dallas, Texas with Encore Electric and in Boulder, Colo-
rado with Xcel Energy. These are fully equipped, operating com-
mercially, functioning smart grid networks that work. 

So this is not a concept. This is not a vision necessarily. It is a 
vision in the sense that the rest of the country and the rest of the 
world, in fact, needs to adopt a smart grid technology, needs to de-
ploy it, which is a complex and an expensive undertaking that will 
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be helped, we hoped, by the stimulus package that the member just 
referred to. 

I would say the important point here is that smart grid exists 
today. It is commercial operation. And the effects that we have 
seen from smart grid operation we can categorize into four general 
categories. 

System optimization. Electricity grid is a system. It starts at the 
generation. There are long distance lines, which are called trans-
mission lines. Then there are local distribution lines, which are 
called distribution grid. Then there is the consumer. 

All right. All of this network can be optimized. And by ‘‘opti-
mized,’’ we mean that the electricity that is traveling over it is the 
least that is necessary to perform the functions of the users at the 
end of the grid. 

Your appliances in your home and in factories and in offices have 
certain requirements to have electricity of certain parameters: 120 
volts. If the electricity is moving above or below 120 volts by too 
much or too little, it can have an effect. 

An optimized network will make sure that the electricity flows 
exactly where it is needed or at least as close to where it is needed 
as possible, which will save generation because if we are not buy-
ing or generating energy that we are not using at the end of the 
day, then we are not emitting carbon equivalents. We are not 
spending money on generating plants. We are not siting them. We 
are not having any of those consequences. 

The second and equally important contribution of a smart grid is 
it enables renewables and distributed generation. Renewables have 
certain characteristics. They are basically clean, which is why we 
as a nation are committed to trying to increase the deployment and 
the use of renewable energy, but they are also intermittent. 

They have variability to their production of electricity. And that 
poses certain challenges for the grid because the grid right now is 
operated on the premise that there will be constancy of the elec-
trons. 

Electrons are produced at the coal plant or the natural gas plant 
or the nuclear plant, and they flow in one direction until they end 
up in your refrigerator or in your television. And that is it. There 
is no complexity to that. 

Renewable, the sun doesn’t always shine. The wind doesn’t al-
ways blow. Clouds can come over. They are inherently variable. 
They are inherently intermittent. And, therefore, they are incon-
sistent with the way that the grid is designed to be operated now. 

That inconsistency or that intermittency has to be dealt with. 
And it can be dealt with. One of the ways to deal with it is by mak-
ing the grid smart so the grid can manage the ebbs and flows of 
the source by managing the ebbs and flows of demand, either on 
the grid itself or through end user equipment. 

Another attribute of renewables, particularly on the distributed 
generation side, is if I have a solar panel on my rooftop or if I have 
a windmill or if I have some other form of distributed generation, 
the electric company doesn’t know that I have that, I am producing 
that electricity. 

And so several consequences occur from that. One, if they think 
the electricity is off on my line because a transformer has blown 
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up and I am, in fact, generating electricity from my solar panel and 
they send a technician out to check, that technician thinks there 
is no electricity there. But there is because I am generating it. So 
that is obviously a safety issue. 

If the substation has been designed or if all the equipment along 
the grid has been designed to receive certain amounts of energy 
coming from the generator and the utility knows how much energy 
that is but I am adding energy to it and the utility doesn’t know 
that, then all their calculations are about balance and about load-
ing and about all of the technical parameters of moving the elec-
tricity are wrong. And, therefore, that will affect performance. 

These are problems that can be resolved, but they need to be re-
solved by having the technology that allows the utility to know 
what is going on on their grid and to manage it more accurately. 

The CHAIRMAN. Mr. Casey, if I could? Because I think this is a 
great primer for all of the members, and I think they are all enjoy-
ing it a lot. But you have exceeded the five minutes. And if you 
could just make a kind of more cursory reference to points three 
and four, we will go to the other witnesses. Then we will come back 
to you during the question period if possible. 

Mr. CASEY. Yes, Mr. Chairman. I am sorry about that. 
The CHAIRMAN. Everyone is really benefitting from this overview. 
Mr. CASEY. I would say, one, I made the point, just to close out, 

that the smart grid consists of multiple networks, some of which 
are in the home and some of which are on the grid. 

There have been studies. The Climate Group in this McKinsey 
study I referred to estimated that 85 percent of the carbon emis-
sion reductions from a smart grid come from the network, the part 
I was talking about. And 15 percent of the carbon reduction, carbon 
emission reductions, can come from in-home energy management 
systems. 

So we believe it is important when we talk about smart grid to 
actually have a set of priorities that allow change to be taken 
where it might have the most impact. 

Thank you, Mr. Chairman. 
[The prepared statement of Tom Casey follows:] 
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The CHAIRMAN. Thank you, Mr. Casey, very much. 
Our next witness, Mr. Robert Gilligan, is the Vice President and 

corporate officer for GE Energy transmission and distribution busi-
ness. We welcome you, sir. Whenever you are ready, please begin. 

Mr. GILLIGAN. Thank you very much. 

STATEMENT OF ROBERT GILLIGAN 

Mr. GILLIGAN. Good morning, Mr. Chairman and members of the 
Committee. Thank you for the invitation to testify on the smart 
grid and the tremendous opportunities it presents for our nation. 
Smart grid is essentially the marriage of information technology 
and process automation technology with our existing electrical in-
frastructure. It is the energy internet, as the Chairman referenced, 
delivering real-time energy information and knowledge to grid op-
erators and to consumers, enabling smarter energy choices. 

As you know, the energy challenges that we face are significant. 
Transmission and distribution have been under-invested in com-
parison with new generation in this country for more than 25 
years, resulting in an aging and stressed infrastructure. By 2030, 
it is estimated that U.S. electrical consumption will increase at 
least 30 percent, putting more stress on this aged infrastructure. 

Power outage and power disturbances in the grid are estimated 
to cost the U.S. economy over $100 billion a year. And the reli-
ability of the grid is deteriorating. 

America spends more than $200,000 per minute importing for-
eign oil, putting our energy security in jeopardy. And, as was ref-
erenced by Mr. Casey, climate change has become a major concern 
in this country and around the world. And 40 percent of the U.S. 
carbon footprint is related to power generation. 

Considering these factors, we must find a way to support greener 
sources of energy, improved efficiency, and enable conservation. 
These are the three primary objectives of a smarter grid: first, to 
enable the integration and optimization of more renewable sources 
of energy and eventually plug in hybrid electric vehicles; second, to 
drive significant increases in the efficiency and reliability of our 
network; and, third, to empower consumers to manage their energy 
usage and save money without compromising their lifestyles. These 
key benefits are clearly deliverable today and are shovel-ready to 
help foster energy independence and lower carbon emissions. 

We need to drive delivery optimization, increasing grid efficiency 
through network intelligence and more sophisticated controls of our 
transmission and distribution system. 

We need to drive demand optimization, empowering consumers 
with information to manage their usage and save up to 10 percent 
on their power bills by cutting their peak usage by 15 percent and 
their total usage by up to 8 percent. This has been demonstrated 
in studies conducted by the Department of Energy. 

Renewable integration, reducing our nation’s dependence on for-
eign oil by enabling seamless integration of greener, cleaner energy 
technology into our network, being able to deal with the complexity 
of intermittent power-generating sources, and enabling plug-in hy-
brid electric vehicles to be of benefit to the grid, as opposed to an 
additional burden on the grid. 
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In addition to giving consumers power and choice, perhaps one 
of the most critical deliverables of the smart grid is the optimiza-
tion and integration of renewable energy. GE is actively engaged 
with Maui Electric Power Company and the Department of Energy 
to solve the challenge of integrating very high penetrations of re-
newable energy, particularly variable sources of energy, like wind 
and solar. 

A smarter grid provides utilities with levers they can pull to ad-
dress changes in renewable energy production. For example, if the 
wind suddenly drops, utilities can quickly compensate for this vari-
ability by shedding load or finding other sources of energy that 
they can bring on the grid in time to maintain that support. 

Stimulus funding dedicated to smart grid gives us the oppor-
tunity to transform today’s grid into a smarter automated system 
so we can start realizing many benefits that we have talked about. 
This technology is available now. 

We believe it is in the long-term national interest to take a 
broad, all-encompassing view of the smart grid. To realize full ben-
efits, funding must be focused on demonstrating solutions, not just 
spent on infrastructure. The inclusion of software solutions along-
side infrastructure will be critical to delivering the ultimate prom-
ise of a smarter grid. 

A logical approach might be funding full-scale, city-scale smart 
grid solutions, including back office solutions, where advanced me-
tering infrastructure deployments have been independently funded 
and approved. 

In addition to the efficiency, environmental, and productivity 
benefits delivered by smarter grid, large-scale investment will also 
result in jobs. In a study done by KEMA, an energy consulting 
company, for the Department of Energy, the stimulus is believed 
to create over 150,000 new jobs within the first year and over 
250,000 jobs over the next several years alone. These jobs will span 
factories to utilities to construction to engineering firms. 

By using the funding to demonstrate real benefits, we can ensure 
that the investment will continue after the stimulus money is 
spent. This will ensure that these jobs continue into the future. 

The CHAIRMAN. If you could summarize, sir? 
Mr. GILLIGAN. Another great benefit of the stimulus is that it 

creates the opportunity for the U.S. to lead and to create a market 
for these sophisticated and advanced solutions globally. We have 
the opportunity to be a leader in smart grid technology, just as we 
did for the internet. 

Thank you. 
[The prepared statement of Robert Gilligan follows:] 
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The CHAIRMAN. Thank you, Mr. Gilligan. 
Our next witness is Mr. Allan Schurr. He is the Vice President 

of Strategy and Development for IBM Global Energy and Utilities 
Industry. We welcome you, sir. 

STATEMENT OF ALLAN SCHURR 

Mr. SCHURR. Mr. Chairman and members of the Committee, 
thank you for this opportunity to testify before you today about 
how a smart grid can enable a sustainable energy system with 
greater energy efficiency, improved reliability, and enhanced en-
ergy security. 

I am Allan Schurr, and I am Vice President of Strategy and De-
velopment, as the Chairman mentioned. And IBM is proud of its 
global leadership role in smart grids as it reflects IBM’s commit-
ment to a smarter planet that is more instrumented, inter-
connected, and intelligent in diverse areas such as transportation 
systems; water supplies; health care; and, of course, energy. 

We believe that the application of advanced information tech-
nology and communications technology to an already digitizing 
equipment domain in the energy field will revolutionize the way 
electricity is generated, delivered, and consumed across all sectors 
of the economy. 

There are four key benefit areas for smart grids: more efficient 
use of energy by consumers, lower cost application of renewable en-
ergy supplies, operational and asset efficiency by utilities, and im-
proved reliability and quality of electrical service. As requested by 
the Committee, I am going to focus on the first two mostly: con-
sumer energy efficiency and renewables. 

As I mentioned, smart grids encompass a mix of instrumentation, 
interconnectedness, and intelligence and are key to ensuring we 
meet our environmental and energy security goals and do so cost- 
effectively. Let me describe some examples where smart grids help 
achieve energy efficiency and incorporate renewables at the lowest 
possible cost. 

Energy efficiency is widely viewed as the lowest impact and most 
cost-effective resource. Many large enterprises, like IBM, have 
made substantial progress in reducing energy consumed per unit of 
output over the past 30 years. 

These enterprises had the scale to support detailed engineering 
analysis needed to identify waste in their operations and equip-
ment, and they made investments accordingly to improve efficiency. 

But consumers and small businesses have not had the same op-
portunity. Smart grid technologies will allow improvements for all 
customer classes. Smart grid technologies can help track, analyze, 
and control energy consumption at the whole premise level and on 
specific appliances, such as connected thermostats for a home air 
conditioner. Think of this as an intelligent home automation sys-
tem but utilizing internet technology and in some cases utility- 
scale economies to dramatically reduce the cost and effectiveness. 

Next, renewable energy technology is a growing part of a gener-
ating portfolio that can reduce environmental impacts. Whether in 
a utility-scale configuration or in wholly distributed installations, 
the integration of renewables with traditional grid operations re-
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quires special consideration. And smart grids can reduce this cost 
of assimilation. 

For example, smart grid technologies can simplify the inter-
connection process of distributed renewables through business proc-
ess automation, communication standards, and system discovery 
and monitoring, just like the way the internet itself manages de-
vices that are constantly connected and disconnected. 

The variability of renewable energy output is often cited as a sig-
nificant objection to growing the portion of renewable energy 
sources. And smart grid can address this supply/demand imbalance 
by connecting the current and forecasted renewable output to 
dispatchable load. 

Just today IBM announced that we are undertaking related ef-
forts to integrate wind generation to the smart charging of plug- 
in vehicles so that on-board battery storage can absorb excess wind 
energy during controlled charge cycles. 

All of this is possible with the smart grid, even without new in-
ventions. We do require new thinking, new business models, new 
regulatory approaches, and new applications. For us to get there, 
we firstly need scale deployments. They depend on both solid pro-
gram management and on technology blueprints that leverage 
standards and interoperability for the lowest total cost. 

Interoperability is a necessary foundation for smart grid. And 
good progress is being made there. Within the electric system, 
interoperability means the seamless end-to-end connectivity of 
hardware and software from customers’ appliance domain all the 
way up through the transmission distribution system to the power 
supply domain, enhancing the coordination of energy flows with 
real-time flows of information and analysis. 

The markets driving toward interoperability in many states accu-
rately see this issue as a means to ensure lower-risk technology in-
vestments, but there are challenges that need to be addressed, in-
cluding current business model challenges in the utility industry, 
a lack of a coherent national smart grid strategy, and the lack of 
smart rate-making, all of which result in the fact that while there 
have been many pre-deployment pilots, there have been few full- 
scale projects. 

The CHAIRMAN. Could you please summarize, Mr. Schurr? 
Mr. SCHURR. Smart grid has become a topic of keen interest to 

parties across the technology, energy, and regulatory spectrum. 
And its benefits to energy efficiency and renewables are well-docu-
mented alongside reliability and operating efficiencies. But the hur-
dles really are the institutional inertia of the existing regulatory 
models and utility businesses. Necessary technologies and solutions 
are available, awaiting only the orders for scale deployments to 
drive costs out and benefits up. 

Thank you very much. I look forward to answering your ques-
tions. 

[The prepared statement of Allan Schurr follows:] 
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The CHAIRMAN. Thank you, Mr. Schurr, very much. 
Our next witness is Mr. Charles Zimmerman. He is the Vice 

President of Design and Construction for the International Division 
of Wal-Mart. Welcome, sir. 

Mr. ZIMMERMAN. Thank you. 

STATEMENT OF CHARLES ZIMMERMAN 

Mr. ZIMMERMAN. Chairman Markey, Ranking Member Sensen-
brenner, and distinguished members of the Committee, my name 
is Charles Zimmerman. I am the Vice President of International 
Design and Construction for Wal-Mart Stores, Incorporated. In my 
current role, I am responsible for coordinating the architectural 
and engineering system design for all of our international retail fa-
cilities. 

Prior to joining Wal-Mart’s International Division earlier this 
month, I was the U.S. Vice President of New Prototype Develop-
ment and the captain of the sustainable buildings network. Here 
I oversaw our company’s efforts to make our buildings more energy 
and water-efficient and lower their overall environmental impact. 

On behalf of Wal-Mart and our 2.2 million associates around the 
world, I would like to thank the Committee for its work on this im-
portant issue and for holding this hearing today and for inviting us 
to appear. While I will focus primarily on our energy efficiency ef-
forts, I will also explain the role smart grid plays in those efforts. 

Our company holds the unique position in the world of energy. 
While there are no firm statistics, it is widely understood that Wal- 
Mart is one of the largest private purchasers of electricity in the 
world. In fact, the only entity thought to purchase more energy in 
the U.S. is the U.S. government. 

Since energy is also Wal-Mart’s second largest operating expense, 
it should be no surprise that we have been focused on energy effi-
ciency and control technologies practically since the day we were 
founded. We have always recognized what many others have not, 
and that is that energy truly is a controllable expense. 

Because nearly one-third of Wal-Mart’s energy consumption is in 
the form of lighting, we have developed one of the most efficient 
lighting systems in the world. In fact, the installed lighting load in 
one of our newer stores is nearly 50 percent less than the baseline 
requirements established in the Energy Policy Act of 2005. 

This truly innovative system results in the fact that during day-
light hours, our sales floor lighting is either off or significantly 
dimmed. This is possible thanks to a sophisticated daylight har-
vesting system comprised of hundreds of skylights per store that 
are connected to sensors and state-of-the-art control technologies. 
This allows our sales floor lighting system to continually modulate 
the amount of energy needed based on the natural light available. 
This system is so dynamic that it even gradually ramps the light 
levels up and down as clouds pass over the store. 

In our non-sales floor areas, such as offices, break rooms, and 
restrooms, lighting is controlled by occupancy sensors that turn off 
lights when no one is in the space. Even our freezer case lighting 
has now evolved to display an advanced digital technology as it is 
now comprised of LEDs, or light-emitting diodes. 
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The result is a building where most of the lighting is dynamic 
and only on to the degree conditions warrant. And this is just light-
ing. Similar efforts are underway with HVAC and refrigeration. 

Recently, at the request of Wal-Mart, Lennox International has 
developed a new rooftop heating and air conditioning unit that it 
has marketed as being—and I quote—‘‘the most efficient unit of its 
kind.’’ Lennox also states that this equipment is up to 66 percent 
more efficient than U.S. Department of Energy regulations. 

Today every rooftop unit purchased in the U.S. and Canada for 
all of our new stores and retrofits is this Lennox super high effi-
ciency unit. This has been one of our many investments in green 
jobs. 

Of course, as efficient as all of this equipment is, without proper 
control technology, it will never meet expectations. That is why 
every Wal-Mart store in the U.S. includes a sophisticated energy 
management system that allows us to monitor and control the 
lighting, temperature, humidity, and refrigeration in each and 
every one of our stores from our home office in Bentonville, Arkan-
sas. Mr. Chairman, this is our version of a smart grid, simply 
awaiting arrival of a true smart grid described by Mr. Casey and 
others today. 

If an associate in Sacramento leaves the door to a walk-in Coke 
cooler open, we know it in Arkansas. If a store manager in Chicago 
overrides their daylight harvesting system, we know it in Arkan-
sas. And if a freezer in Miami is icing up and needs to be defrosted, 
we know it in Arkansas. And, in fact, we can correct the situation 
from Arkansas. 

In 2001, when Governor Davis asked for all businesses to curtail 
lighting energy use during the 2001 brownouts, we were able to do 
that from Bentonville, Arkansas. 

As efficient—— 
The CHAIRMAN. Do you think you could summarize, please? 
Mr. ZIMMERMAN. As proud as we are of these accomplishments 

and innovations, we are even more proud to share what we are 
learning with everyone, including our competitors. 

We at Wal-Mart applaud Congress in its efforts to communicate 
the necessity and the benefits of energy efficiency. Thank you for 
your time in allowing me to speak on behalf of Wal-Mart on this 
very important topic. We look forward to working with you to effec-
tively and constructively address these issues. Thank you. 

[The prepared statement of Charles Zimmerman follows:] 
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The CHAIRMAN. Thank you, Mr. Zimmerman, very much. 
You sound like my mother used to say, ‘‘If you ride your bicycle 

outside your zone, your mother will know.’’ [Laughter.] 
I remember that lecture, but now it is coming from Wal-Mart. 
We have another special guest today, Congressman Ron Klein 

from the State of Florida, who is also not a member of this Com-
mittee. This is a very special morning here for us in the Com-
mittee. We have so many members not on the Committee who are 
interested in the subject. 

We welcome you, sir. Whenever you are ready, please begin. 
Mr. KLEIN. Thank you, Mr. Chairman. And thank you, all of you 

on this Committee, for holding this and for the participants today. 
This is something that many of us have been interested in for a 

very, very long time. It isn’t just about energy alternatives. It is 
also about conservation and so many other things. So I appreciate 
your leadership. 

Mr. Chairman, I have the opportunity today to introduce Shirley 
Brostmeyer. Shirley is CEO of Florida Turbine Technologies. She 
is a constituent. 

In these difficult economic times, she is a great example of lead-
ership in our business community in understanding the importance 
of how energy conservation can lead to great-paying jobs. 

She employs over 185 well-paid employees at her company that 
work on the development, manufacturing, and testing of turbo ma-
chinery components and systems for aircraft engines, space propul-
sion, and industrial gas turbines. It sounds like a big, complicated 
thing, but, actually, it is an incredibly important part of our whole 
energy conservation that we are having. 

When we think of energy independence, we always think about 
those alternative energies, which I know Mr. Hall and many others 
have been leading the fight on. But it is equally important to focus 
on energy conservation, something Ms. Brostmeyer and her com-
pany have been working on for many years. 

I think you will be very impressed with the specifics that she is 
going to give us this morning. And don’t let her be bashful because 
over the last ten years, her company is very proud of the fact that 
their improvements to aircraft, industrial turbines have led to 
25,000 gigawatts of green energy, which is equivalent to all of the 
wind turbine farms in the United States. 

Thank you for being here, Shirley. We appreciate your leadership 
in the community and nationally in your bringing this important 
advancement to the Committee. 

Thank you, Mr. Chairman. 
The CHAIRMAN. Thank you. 
Welcome, Ms. Brostmeyer. Whenever you are ready, please 

begin. 
Ms. BROSTMEYER. Thank you. 

STATEMENT OF SHIRLEY BROSTMEYER 

Ms. BROSTMEYER. Mr. Chairman and members of the Committee, 
thank you for this opportunity to address you today. As you heard, 
I am Shirley Brostmeyer, CEO of Florida Turbine Technologies, a 
185-person small business in Jupiter, Florida. 
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We develop next-generation turbine technologies for the Air 
Force, the Department of Energy, and aircraft and industrial en-
gine manufacturers. We are fortunate enough to employ many of 
the world’s foremost experts in turbine technology. 

While my topic is not specific to transmission today, turbine effi-
ciency technologies should be an integral part of the discussion re-
garding how technology can revolutionize efficiency. 

In the ten years that FTT has been in business, we have already 
had a huge beneficial impact on the environment, eliminating the 
equivalent of emissions from 8 coal-fired plants, or 30 million tons, 
of carbon dioxide annually. Such a huge environmental impact was 
possible because turbines provide 97 percent of the electric power 
generated in our country. 

We hear lots of talk today about improving the efficiency on the 
consumption side of electricity, such as our dishwashers, our 
clothes dryers, but just as important are changes that can be made 
on the production side of electricity or improving the efficiency of 
turbines. 

I am here to tell you that turbine efficiency technology is the 
most cost-effective and near-term means to increase our energy 
independence and reduce CO2 emissions. 

I have a figure here on the wall if you can see that that shows 
the sources and uses of electric power in our country. I think it is 
probably difficult to see, but you should have it in your packet as 
well. 

On the left, you can see that fossil fuels make up a large portion 
of our electric power generation. Renewable energy, which is small 
down there—this is a few years old—it will increase. It is increas-
ing. But since demand is also increasing, fossil fuels will, by nec-
essarily, remain a significant part of our energy picture for many 
years to come. 

Why are high-efficiency turbines important? High-efficiency is 
important because more power can be generated with the same ex-
isting equipment because less fuel is needed to generate the same 
amount of power and because fewer carbon dioxide emissions result 
because less fuel has been burned. 

I should start by saying that we have focused our efficiency ad-
vancements on natural gas-fired combined cycle plants since they 
are the most efficient way to make power with fossil fuels. Their 
efficiency is close to 60 percent. And they produce approximately 
one-third of the carbon dioxide for the same amount of power rel-
ative to a coal plant. And also because they are available 24/7, they 
make an excellent complement to most renewable sources. 

My company has developed an exciting new technology called 
Spar-Shell Blade for combined cycle power plants. This next figure 
shows a schematic of how such a blade would be constructed. 

Most turbine blades have to spray cooling air out from the inside 
of them to keep them from melting in their hot environment. That 
cooling air creates efficiency losses. 

Spar-shell technology allows one to reduce that cooling flow by 
75 percent. That savings in cooling air leads to a three and a half 
percent efficiency improvement for the plant. 

Some other promising technologies to improve combined cycle ef-
ficiency are reducing the clearances between the rotating and the 
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non-rotating parts or reducing the cooling leakage air. And these 
can be combined with Spar-Shell technology to make an upgrade 
kit that can be retrofit into today’s turbines. This retrofitting would 
eliminate 60 tons of carbon dioxide every year. 

Okay. We can go to the next. The final chart shows the effect of 
incorporating this Spar-Shell upgrade kit into half of today’s com-
bined cycle plants, or about 60 gigawatts worth of power, in the 
United States. 

With the addition of these upgrade kits, we would end up with 
nine gigawatts of additional power. Three of those would be com-
pletely fuel-free and carbon dioxide-free. 

With worldwide application, this additional power could reach 36 
gigawatts and remove the equivalent emissions of 16 coal-fired 
plants. And my assumption is that we would only put these up-
grade kits in about half of our existing power today. 

The Spar-Shell kit would cost approximately $400 a kilowatt, 
which is half the price of putting in new combined cycle plants and 
one-quarter of the price of any other alternative. 

The CHAIRMAN. If you could try to summarize, Ms. Brostmeyer, 
please? 

Ms. BROSTMEYER. Okay. One additional point is that because it 
allows higher temperatures, Spar-Shell technology is an enabler for 
efficient, clean coal cycles. And the clean coal initiative at the De-
partment of Energy is currently funding this. 

So I would like to thank you, Mr. Chairman and members of the 
Committee, for taking time to hear about turbine efficiency tech-
nologies. And I encourage you to include power plant efficiency im-
provements as part of your energy independence plan. 

The CHAIRMAN. Thank you. 
Ms. BROSTMEYER. Thanks. 
[The prepared statement of Shirley Brostmeyer follows:] 
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The CHAIRMAN. Thank you, Ms. Brostmeyer. Thank you for your 
very important contribution to this whole discussion here this 
morning. 

Our final witness is Mr. Jim Hoecker. Mr. Hoecker is the founder 
and the principal of Hoecker Energy Law Policy, but most impor-
tantly for the purposes of our hearing here today, Mr. Hoecker and 
I go back a long, long time. Mr. Hoecker was the Chairman of the 
Federal Energy Regulatory Commission, to name just a few of his 
achievements. 

So it is good to see you again. We welcome you back. And we are 
sorry the table is just a little bit smaller than we had anticipated 
today. We have saved you for last because of your—we started off 
with the Federal Communications Commission over here, and we 
end with the Federal Energy Regulatory Commission. I think there 
is a good reason why we should start and end with these two sub-
jects. So whenever you are ready, please begin. 

Mr. HOECKER. Thank you very, very much, Mr. Chairman. I ap-
preciate your welcome. 

STATEMENT OF JAMES HOECKER 

Mr. HOECKER. Good morning, Mr. Chairman, Congressman Sen-
senbrenner, and members of the Committee. It is a pleasure to be 
here. I come here today as the representative of WIRES, as their 
outside counsel. 

WIRES, for your information, is a nonprofit trade group made up 
of transmission providers, operators, customers, technology compa-
nies. And we advocate for transmission investment. 

Last night our President made it clear that we must pursue a 
transformational energy agenda in pursuit of alternative energy, 
energy independence, curbs on emissions that contribute to global 
warming. 

Today’s panel is about a key piece of that agenda. As a recov-
ering regulator, I stand in awe of the technologists at this table 
and what they are seeking to achieve. And I want to associate my-
self with their testimony with respect to the importance of digital 
technologies in making our electricity system cleaner, more effi-
cient, and responsive to consumer demand. 

I also want to acknowledge Mr. Hall’s remarks about the tech-
nology that applies, perhaps not digital but composite technologies, 
that improve the transmission system itself, including super-
conductivity and such new innovations. 

The Wall Street Journal recently wrote about the popularity of 
small smart roads, smart bridges, smart grids. Today I want to im-
press upon the Committee that we need roads before we can have 
smart roads. We need bridges before we can have smart bridges. 
And we need an adequate transmission infrastructure as we apply 
the new technologies to help deliver reliable energy to market. 

The North American electricity grid is the largest machine on the 
planet. It is also, unfortunately, a hodgepodge of individual and re-
gional systems, much of it edging and congested, plan by an array 
of entities with different agendas, using different criteria, regulated 
by scores of agencies that use long lead times and unable to con-
nect to places where renewable power supplies are plentiful. 
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The industry has, nevertheless, made huge advances in coordi-
nating large transmission systems. And there are now scores of 
proposals on the table that, if developed, would bring clean energy 
supplies to market. 

Whether public policy favors renewables, nuclear power, ad-
vanced coal, natural gas, all of the above, a transmission system 
that integrates and interconnects these new resources is essential. 

A stronger transmission system is not the answer to all our en-
ergy challenges, but the solutions that we and the President are 
talking about cannot be implemented without it. Smart grid doesn’t 
obviate the need for transmission, but it certainly complements it. 

Policymakers and private companies can debate what shape this 
new grid should take and whether specific facilities should be built 
at all. But we need some basic reforms to get there, more effective 
and consequential planning and understanding about who will pay 
for these investments, predictable cost recovery, and efficient siting 
procedures. 

We at WIRES propose to tackle some of these subjects in the 
Cannon House Office Building on Friday morning for those of you 
who are interested. 

Mr. Chairman, I come here today in full support of what has 
been said and would like to add the interest of the transmission 
infrastructure to that chorus. Thank you for the invitation. 

[The prepared statement of James Hoecker follows:] 
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The CHAIRMAN. Thank you, Mr. Hoecker, very much. 
So that completes the time for opening statements. We will now 

turn to questions from the Select Committee. The Chair will recog-
nize himself for a round of questions. 

Mr. Casey, let me come to you. You were pointing out 80 percent 
of the benefits come from one side of the equation and 20 percent 
come from the other. Can you expand upon that, explain to us ex-
actly what it takes? Let’s just go to the 80 percent. What does it 
take to gain 80 percent of the benefits? 

Mr. CASEY. Yes, Mr. Chairman. The 80 percent in this study 
comes from approximately half from system optimization, which is 
the various functions that make the electricity flow more efficiently 
across the grid. 

So that is energy efficiency or grid efficiency, making sure that 
the voltage is proper, making sure the current is proper, making 
sure the balance between the channels is all appropriate, making 
sure that when there is a transformer that is degrading, it is recog-
nized and either fixed or electricity is routed around it in the case 
of an outage and so on. So that is system optimization. That is 
about half of that 80 to 85 percent. 

The other half of the 80 to 85 percent is that the renewables can-
not really reach their full potential without having more intel-
ligence in the grid to allow them to be managed and dispatched, 
as we talked about before. 

So half of it is from the grid wires itself, and half of it is from 
what a smart grid will do for renewables. 

The CHAIRMAN. And how much of that, Mr. Casey, do you think 
is going to be as a result of public monies having to be spent or 
just a different regulatory framework in which the marketplace is 
responding, as it did in the telecommunications field after the 
changes that were made that made it possible for MCI and 
Sprint—that is when you and I were working together in the 
1970s—to be able now to gain better access to the network? How 
would you divide that question? And how much money do you ulti-
mately think comes out of the public sector and how much out of 
the private sector? 

Mr. CASEY. I think that the money in the stimulus package will 
determine the answer to that question. I believe that the approxi-
mately $11 billion that is set aside in the stimulus package for 
smart grid or energy efficiency measures is now sitting at the DOE. 
And the DOE is going to have to decide how to allocate that. 

If they allocate it in ways that allow, as Mr. Gilligan said, solu-
tions to be adopted at scale that can actually show the benefits of 
these various technologies that we are talking about, then I think 
the market itself will take off. And you won’t need any more public 
money. 

It will have to be, as several people on the panel have mentioned, 
there have to be regulatory changes because, as you remember 
from those days, Mr. Chairman, regulated rate-based monopolists 
don’t have a lot of incentive to be efficient. 

The CHAIRMAN. I think I remember that. 
Mr. CASEY. And in telecom, what happened was technology de-

veloped. And new entrants came in. The new entrants were MCI, 
Sprint, and all of these people. 
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There is no competing long distance set of carriers. There is no 
cable television industry that can offer VOIP channels to con-
sumers to give them a choice. There is no wireless alternative to 
give them a choice. So the economic structure of the electricity in-
dustry I think is different. 

But if the regulatory regime allows them to make money by in-
vesting capital in technology that will produce efficiencies, then I 
think they will do it. And consumers will save money. And the soci-
ety will be better off because we will be much greener. 

The CHAIRMAN. All right. And then expand upon that. Talk a lit-
tle bit about, then, the ability if we get this right to use renewable 
energy electric generation as part of the electric vehicle revolution. 

Mr. CASEY. I think there will be an electric vehicle revolution, in 
fact. And I think it will happen faster than other people think it 
will happen. I think solar and wind and distributed generation at 
homes and in backyards, I think that is going to happen. 

All of that needs a couple of things. The economics of the electric 
industry right now is very, very simple. They invest money. They 
get a return on it. They make the return by charging number of 
kilowatt hours sold times pennies per kilowatt hour. 

So if we conserve as consumers or if government wants a con-
servation policy, what that means to an electric company is they 
get less revenue, but they don’t have a corresponding amount of 
costs. As an investor-owned utility, they can’t possibly do that. It 
is not right. 

So the energy, the way they make money has to be altered. And 
that is complicated because their regulation is basically on the 
state level, which was another problem in telecom. And it was re-
solved in that sector. 

The CHAIRMAN. My time has expired. I will just make this point 
that in the 1970s, there was just this confluence where I was a 
graduate of Boston College, Mr. Casey was a graduate of Boston 
College, three of the FCC commissioners were graduates of Boston 
College. And we all agreed. 

Mr. BLUMENAUER. It was a conspiracy. 
The CHAIRMAN. And, by the way, there was no course at Boston 

College on this subject. But we all agreed that it wasn’t a good idea 
for our mothers to have to rent a phone for three bucks a month 
and to have everyone every time there is a long distance call to 
yell, ‘‘Grandma is on the phone long distance. Run to the phone.’’ 

Why is that the case? Because one company, one utility had 1.2 
million employees, AT&T, and these little companies, MCI and 
Sprint, wanted to get into the business. So we changed the rules. 
And that was the rules. We changed the dynamic for the deploy-
ment of this telecommunications network, Mr. Casey. 

Mr. CASEY. And we were all very concerned that our mothers 
would know that we were allowing that to continue, too. 

The CHAIRMAN. It is exactly right. It was all driven by the same 
kind of guilt that Mr. Zimmerman is now inducing in people at 
Wal-Mart. Okay? [Laughter.] 

And that is always the most powerful admonition that grips your 
brain. 

Let me turn now and recognize the gentleman from Oregon, Mr. 
Blumenauer. 
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Mr. BLUMENAUER. Thank you, Mr. Chairman. I would like to just 
pick up where you left off because for me, that is the single most 
important element that is woven through the testimony here today. 

I have no doubt that there are tremendous potential efficiencies 
to be wrung out of the existing system, whether it is design of tur-
bines or just figuring out for people who don’t have the benefit of 
scale of a Wal-Mart, say, and don’t have the focus as well to be able 
to take advantage of it. 

The colloquy between you, Mr. Chairman, and Mr. Casey, about 
what we do with the regulatory system because ultimately we need 
to incent the billions of decisions that are made every day by Amer-
ican consumers and the businesses that serve them and, dare I say, 
government itself, to be able to respond to the potential benefits, 
I was struck by what we have heard from GE and have been im-
pressed with people from your organization. The IBM story I think 
is stunning in terms of your 45 percent reduction, Wal-Mart, the 
benefits of scale and focus. One of the things that is an unsung suc-
cess story, you have done it in transportation, what you have done 
in energy consumption. 

I wonder if our panelists, particularly those from these three 
major institutions, could follow up on the conversation, Mr. Chair-
man, between you and Mr. Casey to talk about the regulatory in-
centives that you could envision that would help change those bil-
lions of individual decisions. 

Can you see a large organization like a GE or a Wal-Mart being 
empowered to negotiate an energy conservation tariff to be able to 
get even deeper greener? Can you foresee a differential rate of re-
turn for a private utility and their customers for investments that 
will save energy over time so maybe we incent that, so they invest 
capital in time and energy and the customers are motivated, not 
bey altruism, not by rules and regulations, although we think that 
people will be motivated by what is good for the planet and there 
is a role for appropriate rules and regulations? But can you talk 
about regulatory carrots that would make a difference to your three 
institutions? 

Mr. GILLIGAN. I will start if that is okay. I think that there are 
demonstrated models in the utility sector today that do encourage 
investment in efficiency. 

If you look at the State of California, where there is decoupling, 
there is encouragement for investment in efficiency. And because 
of that, we have seen the rate of growth in per capita electric use 
at about 50 percent. California is running at about 50 percent the 
rate of growth of the rest of the nation. So the decoupling process 
has been effective. 

In some way, we need to encourage driving efficiency and incent 
utilities to invest in efficiency as if they were investing in new gen-
eration. Decoupling is one mechanism. I think there is a second 
challenge, though. 

My experience around this industry is it is a conservative indus-
try. And regulators are very conservative about spending people’s 
money on new technology. So we need to think about, how do you 
encourage a given utility to be one of the first to adopt new tech-
nology? 
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Mr. BLUMENAUER. And I am mindful. I want to be short because 
I think my other colleagues want to speak. And so I won’t flog this, 
even though I had a couple of extra minutes in my questioning. So 
what I would like to do is just follow up with each of you in terms 
of having something in writing. 

But, Mr. Gilligan, what I am interested in—I want to be clear, 
and my friend Mr. Inslee has been a leader in his committee push-
ing decoupling. We have done this with legislation that I have been 
working on. But, rather than thinking of it as new generation, I am 
wondering if we can think of it as new lines of business for the 
4,000 power, gas, sewer, and water utilities across the country, 
that they can think about the partnership with you incented by ap-
propriate regulation as actually a new line of business that could 
be developed. 

I will yield back, Mr. Chairman, but I would be keenly interested 
in following up with each of our three witnesses for them to re-
spond with the smart people they work with on how we deal with 
this interesting avenue that you and Mr. Casey opened up. 

Thank you, sir. 
The CHAIRMAN. Thank the gentleman. And if you would respond 

in writing, then we will make sure that each of the members re-
ceives those responses. 

The Chair recognizes the gentleman from Washington, Mr. Ins-
lee. 

Mr. INSLEE. Thank you. Thank you. 
Mr. Hoecker, I wanted to ask about the need for additional fed-

eral action and/or state action on siting, planning, and financing 
grid improvements. I just would like you to address the urgency of 
that, which is kind of a rhetorical question, but I would like you 
to talk to us about why quick action is appropriate if you believe 
it is; and, two, how you would fashion the federal-state relationship 
in that regard. 

Mr. HOECKER. Well, thank you, Congressman. I appreciate that 
softball. And we could talk quite a while about this. It is widely 
acknowledged that the existing transmission system is aging in 
many respects, that it doesn’t reach areas where renewable energy 
is plentiful, that it is under a good deal of stress, and that we are 
looking at an increase in electricity demand of up to 30 percent 
over the next 20 years or so. 

Now, a lot of the technologies we have been talking about will 
be able to help manage that load and perhaps reduce it, make it 
more efficient. But the electric transmission system is an enabler, 
not only of these technologies but our access to renewable energy 
and service reliability that will enable our economy to recover. 

I think we are looking at a pivotal moment in the history of the 
grid. We are moving to new technologies, where we are putting 
more demands on this network infrastructure. And we need to 
think about it holistically. 

The history of this industry is rooted in the early part of the last 
century in very discrete systems, where generators were built close 
to load and the only transmission was to interconnect it to over rel-
atively short distances. 

Now we have an emerging, highly integrated bulk power system. 
And it is being asked to do things that it wasn’t designed to do. 
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So in order to expand that system, make it smarter, employ new 
technologies, we need a larger regional planning either institutions 
or procedures. We need to take a hard look at the siting of trans-
mission, which happens on a state-by-state basis right now. And 
WIRES is not advocating that states be excluded from that. 

But when we look at whether particular transmission facilities, 
especially extra high voltage facilities that are 345, 500 kV and 
above, that have regional impacts and perhaps even cross state 
lines, it makes no rational sense for the developer of those facilities 
to have to engage in procedure after procedure after procedure in 
multiple states in order to get authorization or recognition that the 
facility is needed. 

So we need to step back and take a look at this large machine 
and plan it on a regional basis, site it in a more efficient fashion, 
and allocate the costs in recognition of the fact that the high volt-
age transmission system has regional beneficiaries, not just local 
beneficiaries. 

Mr. INSLEE. So we are going to have a draft of a bill I would ap-
preciate your input on here in the next few days. I hope that you 
will help us take a look at that. 

Mr. HOECKER. I would be delighted. 
Mr. INSLEE. Thank you. 
Can the panel address this issue of electrifying our transpor-

tation system? I think we are moving substantially in that direc-
tion. I saw, I think it was, Battelle Research that showed we could 
essentially power our transportation fleet or 85 or 90 percent of it 
without additional generating capacity. You could essentially use 
existing generating capacity at night, if you will, to charge our 
autos. 

Is that accurate? And what does the electrification of the auto in-
dustry portend what we need to do in the grid in general? 

Mr. SCHURR. If I could take a stab at that? We have done quite 
a bit of looking at the electric transportation impacts on the electric 
grid. EPRI’s studies support what you described and that there is 
substantial off-peak capacity that would support large-scale conver-
sion of passenger vehicles to electric transportation, whether they 
be plug-in hybrids or battery electric vehicles. 

One of the challenges is that there is not enough garage capacity 
for everybody to park at night. Only about one in five cars parks 
in a residential garage that they own overnight. And so we think 
that there is also a challenge of public charging, which will not al-
ways be between the hours of—you pick it—10:00 p.m.–6:00 a.m., 
when there is a lot of both generation capacity and transmission 
and distribution capacity. 

So ultimately electric transportation is going to require smart 
grid intervention in order to manage charging in public situations 
and particularly during the daytime, where it is not just a matter 
of the bulk system having enough capacity but even lots of clus-
tering of vehicles which might occur at a transit station or a place 
of employment. It will be critical that smart charging is part of and 
pricing signals are part of the ultimate scale-up of electric trans-
portation. 
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I mentioned today that we are working on a project where we are 
integrating wind with that smart charging to really create the ulti-
mate in clean recharging. 

Mr. INSLEE. Thank you. 
The CHAIRMAN. The gentleman’s time has expired. 
Here is where we are. We have three roll calls on the floor. We 

have approximately seven and a half minutes left to go, which will 
allow me to recognize Mr. Hall for all of his questions. We will then 
recess the hearing and then reconvene in approximately 20 min-
utes and then have approximately a 20-minute conclusion to the 
hearing—okay?—so everyone knows that there will be an oppor-
tunity for more questions and for Congresswoman Speier to also 
ask her questions. 

Congressman Hall. 
Mr. HALL. Thank you, Mr. Chairman. I will just ask one question 

of Mr. Hoecker, if I may. And thank you all for your testimony. It 
was very interesting. 

Mr. Schurr, your company is the largest employer in my district. 
Although you are not based there, I am happy to say that IBM is 
a strong presence in New York’s 19th District. 

Mr. Hoecker, if superconductor technology is viable, is it viable? 
And if so, why would we consider building new transmission lines 
out of anything else, particularly copper line technology that is 50 
to 100 years old, as some of you said? 

Put another way, why go to the trouble of building a new Twen-
ty-First Century smart grid with essentially a Nineteenth Century 
backbone? 

Mr. HOECKER. Thank you, Mr. Hall. 
I guess I would characterize superconductive research, such as 

that done by American Superconductor, as in the demonstration 
stage. This is very leading-edge technology. There aren’t many fa-
cilities to produce it. And its response if installed in large quan-
tities is not entirely clear yet. 

They are about this big. You can bury them in the ground. It is 
super-cooled with liquid nitrogen. It is impressive. It has got enor-
mous potential because you can deliver massive amounts of power 
in a relatively short space. That at least is the concept. 

I think we will find in the coming years ways to prove this tech-
nology and to begin to install it, but this is a process. 

And right now undergrounding any transmission in these kinds 
of facilities, in particular, is very expensive. And so I think we are 
looking at some long-term goals for installing some very, very bene-
ficial technology, but I think we are at the beginning of that proc-
ess, not at the end of it. 

Mr. HALL. Thank you. Thank you, Mr. Chairman. 
The CHAIRMAN. Thank you. 
Well, Congresswoman Speier, we could recognize you for three 

minutes right now if you would like. 
Ms. SPEIER. Thank you, Mr. Chairman. 
I had just visited, just last week, a new company in my district 

called Green Box. They are actually creating the software to allow 
the homeowner, the consumer to assess all of their electrical equip-
ment in their homes and make determinations on whether or not 
they should be taking it, unplugging them or not. 
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So my question is it sounds like we already have the technology. 
We have the smart grid technology. We have the technology to be 
put in our homes in the form of software to really change behavior 
in a dramatic way. So what is preventing us from getting there? 

Mr. ZIMMERMAN. Speaking from someone who has to pay for ev-
erything that we do, it is first cost. I mean, it is a hard struggle 
for consumers, for other businesses to look at all the life-cycle costs 
and savings associated with these investments and in today’s envi-
ronment, making that significant first cost is just extremely dif-
ficult for people. 

Ms. SPEIER. But if the smart meters indeed over 20 years pay for 
themselves by virtue of just the manpower you don’t have coming 
out to read the meters, if the software is readily available and is 
going to save people money from day one literally, to me, it—— 

Mr. ZIMMERMAN. Right. It is positive cash flow from day one. All 
of the initiatives that we have employed the last few years, we are 
typically seeing two to three-year paybacks. So it is not a hard de-
cision if you look at those costs. 

I can’t speak for other companies, but it must just simply be the 
availability of that capital right now in these times of the incen-
tives. 

The CHAIRMAN. I apologize, but there are now only two minutes 
left to go to walk about a quarter of a mile, which would be a good 
task. But if the gentle lady would like to return, we will have more 
questions in approximately 20 minutes. 

And, by the way, this is Congresswoman Speier’s first hearing. 
She is the newest member of the Select Committee on Global 
Warming and Energy Independence. And she has an outstanding 
record on these issues in California. And we are looking forward to 
her participation on this incredible adventure we are on this term. 

So we stand in recess for approximately 20 minutes. 
[Brief recess.] 
The CHAIRMAN. We welcome you all back to the Select Com-

mittee on Global Warming and Energy Independence. We just had 
a brief interlude while the members could cast their votes on three 
different issues out on the House floor. We have got a brief period 
of time here where we can continue the question and answer pe-
riod. 

I would like to ask Ms. Brostmeyer, if you could, to relate what 
you are saying to what Mr. Casey is saying about the network and 
how what you are testifying about is related to this larger revolu-
tion. 

Ms. BROSTMEYER. Okay. 
The CHAIRMAN. If you could, please turn on the microphone. 
Ms. BROSTMEYER. I would be glad to do that. Thank you. 
Yes. The chart that I showed—and I did take the liberty to put 

that up there—shows that 65 percent of the energy is lost in ineffi-
ciencies. This is actually in the power plant itself. There is also a 
value here for transmission and distribution losses on the same 
chart. So you can see that that is also a loss. 

So we are both talking about losses, inefficiency, which can be 
helped. If those losses are reduced, then we will be able to deliver 
more power with our existing infrastructure. 
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So I think we are the same in that regard. And we also are the 
same in that we feel there is some technology that needs to be ac-
complished here. In our case, we feel that technology to create 
retrofitable kits is a very relevant part of our energy solution or 
must be. And in that case also I believe that are some technologies. 
And I don’t know a lot about the subject, but it sounds like an in-
vestment is really required to optimize the grid. 

The CHAIRMAN. Okay. Thank you. 
Back to you, Mr. Casey. You were talking in terms—I think Mr. 

Gilligan as well made reference to the stimulus package and how 
the use of that money might demonstrate how this would work, al-
though you made earlier reference to the fact that in Boulder, Colo-
rado and other locations, it is already happening. 

What can we learn from what is already occurring in these com-
munities? And what more could we learn from investments made 
by the stimulus package? 

Mr. CASEY. The two deployments that are in commercial oper-
ation in the United States, one in Dallas and one in the smart grid 
city in Boulder, are relatively small. 

The CHAIRMAN. When you say, ‘‘relatively small,’’ what do you 
mean? 

Mr. CASEY. Dallas, the network covers 125,000 homes. In Boul-
der, we are in the middle of building it. We are at probably 25,000 
now and heading to 50,000 just within the City of Boulder itself. 

Those two networks are showing us that the conservation bene-
fits that we talked about and the efficiency benefits that we talked 
about are real, that they are achievable. 

What the stimulus funding will do is it will overcome for other 
utilities the regulatory impediments to them making the same deci-
sion to start deploying in their territory. 

The CHAIRMAN. May I ask you, what level of satisfaction do Dal-
las and Boulder have in their experiment thus far? 

Mr. CASEY. Obviously I don’t want to put words in their mouth, 
but the CEO of the Dallas utility wrote a letter to the chairman 
of the Texas Public Service Commission when we gave him our 
early reports, saying, ‘‘We have just experienced a Neil Armstrong 
moment in electricity.’’ 

The CHAIRMAN. And this is in Dallas? 
Mr. CASEY. In Dallas. 
The CHAIRMAN. Talking about something that happened in Hous-

ton? That’s a big moment. 
Mr. CASEY. In Dallas, yes. 
The CHAIRMAN. That is what I am saying. 
Mr. CASEY. Right. 
The CHAIRMAN. That is a big moment. That is a huge—— 
Mr. CASEY. That is right, exactly. 
The CHAIRMAN [continuing]. Analogy concession, yes. Are they 

expanding upon that? In other words, is the success in Dallas and 
Boulder being built upon in Dallas? 

Mr. CASEY. In Dallas, while we were building the 100,000, the 
Texas Public Service Commission issued an order requiring that all 
of the utilities within the State of Texas enable all homes within 
their service territory with smart meters that had direct connect/ 
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disconnect capability. And that was going to cost some hundreds of 
dollars per home times some millions of homes. And so—— 

The CHAIRMAN. And that would be made, then, part of the rate 
base? 

Mr. CASEY. Yes, that would be made part of the rate base. In 
fact, they were allowed to charge a premium, a surcharge, to re-
cover that investment. And so Encore basically stopped the 125,000 
homes and said, ‘‘Look, we have to go do this now. And so then we 
will come back.’’ 

In Boulder, they are working on it. And they have the same issue 
that they have committed to do 50,000 homes in Boulder. But then 
they intend to stop to assess whether the benefits were what they 
had hoped they would be. And so far they have been. But then they 
have to go to their regulators and ask for rate recovery for the in-
vestment because they can’t risk so much capital without some reg-
ulatory approval. 

The CHAIRMAN. So as you and I remember, back in the 1970s, 
U.S.Tel—a lot of these companies came out of Dallas—— 

Mr. CASEY. Right. 
The CHAIRMAN [continuing]. The competitive telecommunications 

companies that were stymied. Is that a phenomenon that we are 
seeing in Texas right now, that this experiment in Dallas is now 
being embraced by the state PUC and is now something that we 
can expect other states to look at? 

In other words, what are we learning from Texas in terms of that 
being the laboratory? We are passing a federal stimulus for these 
kinds of experiments, but it seems as though Texas had already 
been moving, notwithstanding the stimulus package. 

Mr. CASEY. They did, but the business structure in Texas was 
very different from any other business structure. In Texas, we built 
the network ourselves. We paid for the manufacturing of the equip-
ment. We paid to have it installed. And we were going to offer 
broadband internet access to consumers, plus sell smart grid serv-
ices to the electric utility. 

So it cost them nothing to do it. And we were going to make our 
money back by selling broadband. DirecTV was actually our part-
ner in Dallas marketing broadband internet access to consumers. 

The CHAIRMAN. I see. 
Mr. CASEY. So as long as they had no risk and no financial, you 

know, they could take a chance. But even at that time, they 
stopped when the commission told them to install meters. They 
stopped this market deployment because they had to go to install 
the meters. 

In Boulder, Xcel Energy is funding part of it, but their willing-
ness to risk funding is limited. And so when they hit that limit, 
they will stop until they get regulatory approval. 

The CHAIRMAN. So the stimulus is needed, then? 
Mr. CASEY. I believe until these are established, it absolutely is 

essential to get these other utilities to start the process where they 
become familiar with the benefits themselves. They can then take 
the data from those experiments and show it to the regulators. And 
then the regulators can move forward with the structure. 

The CHAIRMAN. So you think that once the individual utilities 
and individual PUC members become familiar with these concepts, 
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then they embrace it and begin to implement it as a state strategy 
as well? 

Mr. CASEY. I think they will when they see the benefits, yes. I 
think the relative benefits of meter-only installations—and I will 
take two examples from the State of California. San Diego Gas and 
Electric received authority to invest $650 million in meters and 
proposed a $692 million benefit. The net value difference between 
the cost and the benefits was $40 million. 

I think SoCal Edison in California has regulatory approval to in-
vest almost $2 billion in meters. And the value, the net value of 
that investment, is $9 million. 

We have a study that Booz Allen and KEMA and other utility 
executives have done with us where the benefits of a smart grid 
are $3 billion. The net present benefits of a smart grid are $800 
million. 

When regulators see that and see the benefits that are that sig-
nificant, I think they will be willing to create structures to make 
it happen. But right now it is an argument. And they need to see 
it. 

The CHAIRMAN. Just an argument. Well, we do have kind of an 
eastern United States grid and a western United States grid and 
a Texas grid. 

Mr. CASEY. Right. 
The CHAIRMAN. And Texas likes it that way. They see themselves 

as the lone star grid. So we are getting some of the benefits here 
of this experimentation which is going on there. 

Mr. Gilligan, could you comment here on what Mr. Casey is say-
ing in terms of how you view this? Are you familiar with this Dal-
las experiment and Boulder? 

Mr. GILLIGAN. We are familiar with both. We are not partici-
pating in either one of those today. We are working with other util-
ities in other areas. 

What we see is very similar. The return on investment for meter 
reading alone is insufficient to justify the investment. You need to 
get the benefits—— 

The CHAIRMAN. Can you say that again? That is a very impor-
tant sentence for everyone to hear. 

Mr. GILLIGAN. Yes. The infrastructure investment to put in place 
advanced meter infrastructure, the benefits for meter reading alone 
is insufficient to justify that investment. 

The CHAIRMAN. What would make it sufficient, Mr. Gilligan? 
Mr. GILLIGAN. You have to use that infrastructure to do demand 

response, so be able to send pricing signals to the consumer that 
allows the consumer to shed power, shed load, and get rewarded 
for doing that, for using the devices in off-peak power times. We 
also need to use that communication — 

The CHAIRMAN. Shed load in off-peak power time. Now, can you 
try again to put that into English so that your mother would un-
derstand what you are working on every day? 

Mr. GILLIGAN. Okay. 
The CHAIRMAN. Can you do it for her? 
Mr. GILLIGAN. Yes. 
The CHAIRMAN. Okay. 
Mr. GILLIGAN. So how do we levelize the use of power across—— 
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The CHAIRMAN. You would use that word with your mother? 
Really? [Laughter.] 

Mr. GILLIGAN. Sure. Sure. 
The CHAIRMAN. Come on. No. Try again. Try again. You are talk-

ing to your mother. ‘‘What are you doing? What do you doing 
today?’’ 

Mr. GILLIGAN. We are working to get a more efficient system. 
The CHAIRMAN. Okay. 
Mr. GILLIGAN. Okay? 
The CHAIRMAN. ‘‘How does that help me?’’ 
Mr. GILLIGAN. By allowing you to share in the benefits of that 

efficiency. So use power when it is cheaper. 
The CHAIRMAN. Where are you from? 
Mr. GILLIGAN. From Atlanta. 
The CHAIRMAN. How does it help me in Atlanta? 
Mr. GILLIGAN. If I can use power when it is cheaper in Atlanta, 

I will do that. But I need the utility to be able to tell me when the 
power is expensive and when it is cheap so that I can act appro-
priately. So the demand response is part of that opportunity. 

The CHAIRMAN. I know. But your mother is saying, ‘‘Bobby, 
Bobby.’’ [Laughter.] 

Mr. GILLIGAN. She hasn’t called me that in a long time. 
The CHAIRMAN. I know she hasn’t. She is watching right now on 

C–SPAN. They are broadcasting this. And she can have a copy of 
it. So what exactly are you asking for this utility? What utility is 
she using right now? 

Mr. GILLIGAN. I have no idea. 
The CHAIRMAN. Oh, she doesn’t live in Atlanta. 
Mr. GILLIGAN. No, she doesn’t. 
The CHAIRMAN. That is right. There are not many Gilligans down 

there. No. 
Mr. GILLIGAN. No. They are up in the Northeast. 
The CHAIRMAN. Where are the Gilligans living? 
Mr. GILLIGAN. They are in Massachusetts. 
The CHAIRMAN. There you go. [Laughter.] 
I don’t know why I thought that might be the case. We have the 

Caseys and the Gilligans and the Markeys all having a conversa-
tion here. 

So explain it in Massachusetts terms to her. What community 
are you from in Massachusetts? 

Mr. GILLIGAN. They are from outside of Boston. 
The CHAIRMAN. Which is? 
Mr. GILLIGAN. Cape Cod. 
The CHAIRMAN. Cape Cod? 
Mr. GILLIGAN. Yes. 
The CHAIRMAN. What high school did you go to? 
Mr. GILLIGAN. No. I didn’t go to school there. 
The CHAIRMAN. Oh, you did not? 
Mr. GILLIGAN. No, I didn’t. 
The CHAIRMAN. So they moved there for the weather? [Laughter.] 
Mr. GILLIGAN. Oh, yes. It is beautiful there. 
The CHAIRMAN. Okay. So I will go to Mr. Casey. Then I am going 

to come back to you. Mr. Casey, can you try to take a whack at 
that question? 
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Mr. CASEY. The benefits of what we do are that you will pay less 
for electricity, and you will breathe. And your children will breathe, 
and your grandchildren will breathe. 

The CHAIRMAN. Right. 
Mr. CASEY. That is what I do when I tell my mother. 
The CHAIRMAN. When you tell your mother. 
Mr. CASEY. She thinks I am great. [Laughter.] 
The CHAIRMAN. Yes. So, Mr. Schurr, would you like to take a 

whack at that question? 
Mr. SCHURR. I would love to take a shot at that. My mother lives 

in Sacramento. It gets very hot in the summer. So here is how it 
works. 

The CHAIRMAN. Okay. 
Mr. SCHURR. On a hot summer day, when there are fewer re-

sources available to generate power during those peak afternoons, 
if you are willing to exchange utilities’ control of your thermostats 
for short periods of time,—— 

The CHAIRMAN. So for your mother—— 
Mr. SCHURR [continuing]. They will pay you money. 
The CHAIRMAN. For your mother in the course of the day—— 
Mr. SCHURR. ‘‘You are not even there, Mom.’’ 
The CHAIRMAN. But you said ‘‘peak.’’ 
Mr. SCHURR. During the peak periods. 
The CHAIRMAN. How would you explain it but not using that 

word? 
Mr. SCHURR. So during the hot afternoon when power is in short 

supply, that is the peak. 
The CHAIRMAN. Why is it in short supply in the middle of the 

afternoon? 
Mr. SCHURR. Hot weather. Everybody runs their air conditioner 

at the same time. Office buildings are lighting at the same time. 
The CHAIRMAN. Oh, good. Now you have got it. Okay. Now, her 

air conditioning, everyone else’s air conditioning is running. Go 
ahead. 

Mr. SCHURR. So if you are willing to exchange control of your air 
conditioner on behalf of the good of the community—— 

The CHAIRMAN. What do you mean ‘‘exchange control’’? 
Mr. SCHURR. Let the utility control—— 
The CHAIRMAN. Who will I exchange control with? 
Mr. SCHURR. The utility. 
The CHAIRMAN. With the utility? 
Mr. SCHURR. Instead of—— 
The CHAIRMAN. You would give the utility control over her air 

conditioner? 
Mr. SCHURR. For a short period of time. 
The CHAIRMAN. Okay. 
Mr. SCHURR. She will receive a payment from the utility—— 
The CHAIRMAN. A payment from whom? 
Mr. SCHURR [continuing]. To reduce her bill. 
The CHAIRMAN. From whom? 
Mr. SCHURR. From SMUD in this case. 
The CHAIRMAN. From whom? 
Mr. SCHURR. Sacramento Municipal Utility District, the local 

utility. 
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The CHAIRMAN. And they will pay her to do what? 
Mr. SCHURR. Just give them the right to do that. It is like an 

emergency supply. 
The CHAIRMAN. And then they are going to turn down her air 

conditioner? 
Mr. SCHURR. Well, in this case turn up the thermostat for just 

a few degrees over maybe an hour or two. And that peak load re-
duction is one of the other benefits. 

The CHAIRMAN. That what? 
Mr. SCHURR. Peak load. You don’t like that word. 
The CHAIRMAN. Try again. [Laughter.] 
That what? 
Mr. SCHURR. That hot afternoon. 
The CHAIRMAN. Okay. 
Mr. SCHURR. Load reduction—— 
The CHAIRMAN. Okay. 
Mr. SCHURR [continuing]. Is one of the benefits that advanced 

metering gives to the utility, in addition to meter-reading reduc-
tions. 

The CHAIRMAN. Just remember, all of you, that in order for us 
to pass legislation, we have to convince your mothers. 

Mr. SCHURR. Understand. 
The CHAIRMAN. Okay? Not whoever you do your PowerPoint 

presentations to. You know what I am saying? So that is the whole 
key to this story and how the testimony has to be. 

Mr. Zimmerman, you talk to your mother. You are always think-
ing about your mother at Wal-Mart. 

Mr. ZIMMERMAN. Actually, my mother passed away several years 
ago. 

The CHAIRMAN. Oh, I am sorry. 
Mr. ZIMMERMAN. But we do exactly already what was described 

here with several utility companies, all the way from giving them 
actual control through our system to make those adjustments to 
still the old-fashioned way. They call us and say, ‘‘Hey, between 
3:30 and 5:00 tomorrow, can you shed 10 percent of your load from 
your stores?’’ And we can do that. 

What the smart grid allows us to do is we are making those deci-
sions maybe a day or two ahead of time. And then we get to that 
time. Maybe you didn’t need to do it for an hour and a half. Maybe 
you needed to do it for two hours. But since we have manually pro-
grammed this, we are going to do it for that set time, for that set 
hour and a half versus with the smart grid that has been de-
scribed, it will only occur during the time that it really makes 
sense and for the duration that really makes sense so it will always 
keep the system running at peak efficiency. 

The CHAIRMAN. Okay. So, you know, my mother, she always said 
to me, ‘‘Eddie, you have got to learn how to work smarter, not 
harder.’’ And nothing ticked her off more than these utility bills, 
nothing, or the auto insurance rate for my father, by the way, who 
never had an accident. But because we lived in Malden, he had a 
higher rate than a kid who had three accidents who lived in Win-
chester. It always used to drive her crazy. 

So they are all experts on these things, but they don’t talk about 
it in the terms that you are, their utility bills. So the deal that you 
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are going to offer to them is a deal politically as well that we will 
change policies in order to benefit them. Right? And that is what 
we have to sell here politically and to put it into terms that they 
understand as they are talking to other people in their age group 
about these issues. 

And they will go, ‘‘Why don’t we do that? I have never liked the 
utility. I have always felt they were overcharging me. If this gives 
me an opportunity to save some money, then that is a great thing.’’ 
Okay? And that is the pitch that we have to make as public offi-
cials to change the rules. And then IBM and GE and Wal-Mart all 
become beneficiaries of it, obviously, but we have to put it in those 
terms to win this argument. 

So let’s do this. There is a roll call again that has been called 
on the House floor. I am going to give everybody one minute to 
summarize for the record what you would like us all to remember 
from your testimony so that we can move forward. 

Our intent is to obviously pass legislation this year in this Con-
gress on these issues to add on to what was in the stimulus pack-
age and to look at it from a regulatory perspective, from a tax per-
spective. And anything you can do to summarize in terms of how 
you view the issue and what you think needs to happen would be 
very helpful to us. 

So let’s go in reverse order of the opening testimony. We will 
begin with you, Mr. Hoecker. 

Mr. HOECKER. Thank you, Mr. Chairman. 
My closing comment about electric transmission and the need to 

strengthen and upgrade the transmission grid is simply that it pro-
vides options, and it provides choices. If you have got a good, solid 
grid, you can use a preferred energy mix. You can access renewable 
energy. You can access the cheapest or the greenest power avail-
able. You can access emergency power. Your utility can integrate 
those variable resources we have been talking about. And you can 
serve new customers. 

The electric transmission grid, as I said, doesn’t solve all the 
problems, but everything we have talked about in terms of effi-
ciency and clean energy can’t happen without transmission and a 
stronger transmission system. 

The CHAIRMAN. Thank you, Mr. Hoecker. 
Ms. Brostmeyer. 
Ms. BROSTMEYER. Thank you, Mr. Chairman. 
Yes. The incorporation of turbine efficiency technologies is so im-

portant in today’s discussion on clean energy. And I would like to 
really have that in everybody’s mind when they think about green 
energy and how we should be moving to get more power as our 
power needs in the world increase. 

Spar-Shell is one great example that our company has developed 
that would improve the amount of power available and also provide 
green energy because some of the new power generated would actu-
ally require no fuel to generate. 

So my hope is that, going forward, when people think about 
green energy, they say, ‘‘Wow. The first thing we ought to do is fix 
those plants that are on the ground already, some of them 30 to 
50 years old, and let Florida Turbine and other companies put 
some new technologies in them to make them cleaner, to make 
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them create more power, up to 15 percent more power, without 
putting too much money into infrastructure.’’ 

The CHAIRMAN. Thank you, Ms. Brostmeyer. 
Mr. Zimmerman. 
Mr. ZIMMERMAN. Mr. Chairman, Wal-Mart because of our scale 

represents one of the largest footprints in the world, about 750 mil-
lion square feet. We have about 150 million customers walking 
through our doors in our U.S. stores every year. 

The things we have done with energy efficiency and existing con-
trol technologies, we have the data that proves the results of those 
efforts and the paybacks. I think part of our role is to share that. 

We already have relationships with NREL, Oak Ridge, DOE, and 
others, but we are the biggest laboratory that you could hope to 
find. We want to be partners in this discussion and share all of 
that. 

And, in closing, I have just got to add one of the things we can’t 
lose sight of is energy efficiency. It is still the lowest-hanging fruit. 
And, as I walked into this room, I looked up at the lighting. It is 
T12 fluorescents. We haven’t installed a T12 fluorescent lamp in a 
Wal-Mart store in over a decade. We need to keep moving forward 
with energy-efficient measures. 

The CHAIRMAN. Did you know that the Bush administration actu-
ally missed all 35 deadlines for improving appliances and lighting 
from 2001 to 2007? 

Mr. ZIMMERMAN. Well, now is our chance. 
The CHAIRMAN. Well, now is our chance, yes. They missed their 

chance. [Laughter.] 
So, believe me, it is going to happen. That is a classic working 

smarter, not harder issue. You solve the problems with technology. 
Mr. Schurr. 
Mr. SCHURR. Thank you for the opportunity today to testify. I 

think my mother will also appreciate your exchange, and I will 
make sure she gets a chance to see it. 

The CHAIRMAN. Thank you. 
Mr. SCHURR. I think it is evident that the smart grid is needed 

for energy efficiency and renewables. All the testimony today came 
to that conclusion. Yet, there is a substantial amount of inertia in 
the market. We don’t think that inertia is from consumers or vot-
ers. 

We just finished a 5,000-consumer survey. They all want to be 
more involved. In fact, 90 percent of them said they want a smart 
meter, if you believe that. So we are sure that consumers are ready 
for this. 

And I think you are right in describing that it is important that 
they understand what the benefits are and so forth, but this inertia 
is real. And I think the stimulus money will be excellent seed fund-
ing. It will get some areas started that otherwise wouldn’t start. 
And we need to monitor that closely. And I think there could be 
an opportunity for additional funding to support what works. 

And, finally, I think the DOE focus on standards would be a very 
helpful place to focus where standard acceleration, already it is 
working but it is working too slowly, would also be a place where 
we could make inroads. 
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The CHAIRMAN. And, Mr. Schurr, just in terms of talking about 
mothers, when Bill McGowan, who was the founder of MCI, came 
into my office in 1977 and started talking about another phone 
company, I was thinking, ‘‘Now, how is he going to do that? Will 
he build like three-foot-high phone poles all across America? How 
can you have another phone company? How can you have lower 
phone bills?’’ 

So it took me about two months just to internalize this shift, but 
you have to explain it to people in ways that they then embrace 
that change and try to break the connection with the old way of 
doing business. So we thank you for your testimony. 

Mr. Gilligan. 
Mr. GILLIGAN. Thank you. 
The smart grid is about enabling high penetration of renewables, 

both wind and solar. It is about more efficiency, less losses and 
waste in a delivery system. And, for my mother and consumers, it 
is about getting them information so they can make more informed 
choices about how and when they want to use their power to save 
money. 

To accelerate this and to get the most beneficial use out of the 
stimulus money, we are recommending that we focus on really 
demonstrating these benefits so that the cost-benefit equation is 
clear to utilities and to regulators and that this investment con-
tinues to transform the grid well after the stimulus money is gone. 

We believe that the technology is ready today and that the bene-
fits are real, but it needs to be demonstrated. 

The CHAIRMAN. Thank you, Mr. Gilligan. 
Mr. Casey. 
Mr. CASEY. Thank you, Mr. Chairman. 
The smart grid, as we all have acknowledged, has the potential 

to reduce emissions by an enormous relative amount. One expert 
has estimated it to be the equivalent of taking 140 million cars off 
the road, a big impact. 

It has been called the single most productive application of an in-
formation technology solution to climate change. Eighty-five per-
cent of the carbon emission reduction benefits come from the grid 
and the operation of the grid. 

So what is needed to make that happen? Part of it is a cost prob-
lem. We talked about that. Some of that can be solved simply by 
getting manufacturing volume. Some of that will be solved as tech-
nology innovates with deployment. But we need the stimulus pack-
age, the money that is now at the DOE. It has been given to them 
with somewhat flexible assignment. They have to disburse money 
to the programs that Mr. Gilligan talked about where we can prove 
this. 

Regulatory changes in the states need to be made so that the 
utilities, who are the ones who are going to deploy this equipment, 
actually can make money at it, instead of lose money. And I think 
standards as well are an important element. 

The CHAIRMAN. Great. Well, we thank each of you for your testi-
mony today. This is a very important hearing going forward. The 
revolution that is now under way is something that we have to 
speed up. We have to make it happen faster. 
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It will create more jobs. It will help with our environment if we 
can electrify the cars that we drive, back out the oil that we import 
from OPEC, and make our whole system of producing goods in our 
society more efficient while reducing the price of electricity for peo-
ple at home. 

So this is win-win-win-win-win-win. But we have to really try to 
work hard now to get this done. And while my mother passed away 
ten years ago, her admonitions still grip my brain. And she gave 
me an agenda, as each of our mothers do, for what we should be 
doing every day. And so my intention this year is to make this rev-
olution become something that is national and not just localized. 

We thank each of you for your testimony today. Thank you. This 
hearing is adjourned. 

[Whereupon, at 12:06 p.m., the Commmittee was adjourned.] 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00140 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



137 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00141 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
01

 h
er

e 
62

18
5A

.0
98

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



138 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00142 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
02

 h
er

e 
62

18
5A

.0
99

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



139 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00143 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
03

 h
er

e 
62

18
5A

.1
00

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



140 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00144 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
04

 h
er

e 
62

18
5A

.1
01

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



141 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00145 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
05

 h
er

e 
62

18
5A

.1
02

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



142 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00146 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
06

 h
er

e 
62

18
5A

.1
03

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



143 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00147 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
07

 h
er

e 
62

18
5A

.1
04

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



144 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00148 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
08

 h
er

e 
62

18
5A

.1
05

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



145 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00149 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
09

 h
er

e 
62

18
5A

.1
06

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



146 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00150 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
10

 h
er

e 
62

18
5A

.1
07

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



147 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00151 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
11

 h
er

e 
62

18
5A

.1
08

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



148 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00152 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
12

 h
er

e 
62

18
5A

.1
09

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



149 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00153 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
13

 h
er

e 
62

18
5A

.1
10

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



150 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00154 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
14

 h
er

e 
62

18
5A

.1
11

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



151 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00155 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
15

 h
er

e 
62

18
5A

.1
12

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



152 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00156 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
16

 h
er

e 
62

18
5A

.1
13

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



153 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00157 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
17

 h
er

e 
62

18
5A

.1
14

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



154 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00158 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
18

 h
er

e 
62

18
5A

.1
15

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



155 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00159 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
19

 h
er

e 
62

18
5A

.1
16

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



156 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00160 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
20

 h
er

e 
62

18
5A

.1
17

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



157 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00161 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
21

 h
er

e 
62

18
5A

.1
18

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



158 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00162 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
22

 h
er

e 
62

18
5A

.1
19

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



159 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00163 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
23

 h
er

e 
62

18
5A

.1
20

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



160 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00164 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
24

 h
er

e 
62

18
5A

.1
21

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



161 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00165 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
25

 h
er

e 
62

18
5A

.1
22

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



162 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00166 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
26

 h
er

e 
62

18
5A

.1
23

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



163 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00167 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
27

 h
er

e 
62

18
5A

.1
24

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



164 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00168 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
28

 h
er

e 
62

18
5A

.1
25

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



165 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00169 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
29

 h
er

e 
62

18
5A

.1
26

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



166 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00170 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
30

 h
er

e 
62

18
5A

.1
27

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



167 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00171 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
31

 h
er

e 
62

18
5A

.1
28

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



168 

VerDate Mar 15 2010 08:36 Dec 14, 2010 Jkt 062185 PO 00000 Frm 00172 Fmt 6633 Sfmt 6602 E:\HR\OC\A185.XXX A185 In
se

rt
 o

ffs
et

 fo
lio

 2
32

/3
00

 h
er

e 
62

18
5A

.1
29

jd
jo

ne
s 

on
 D

S
K

8K
Y

B
LC

1P
R

O
D

 w
ith

 H
E

A
R

IN
G



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


		Superintendent of Documents
	2023-02-09T12:19:28-0500
	Government Publishing Office, Washington, DC 20401
	Government Publishing Office
	Government Publishing Office attests that this document has not been altered since it was disseminated by Government Publishing Office




