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Switching on the

smart grid

By Rick Merritt

The idea has been beaten around for years,
but now the money and the will are converging
to turn the old analog electric grid into

THIS COULD BE THE YEAR the smart grid starts its trans-
formation from an overhyped and ill-defined concept to a set
of clearly articulated pieces and working prototypes.

The Department of Energy is scrambling to meet an April 18
deadline to lay out plans to spend $4.3 billion in federal stimu-
lus dollars on smart grids. The money is expected to fund a
handful of demonstration systems and includes $10 million to
accelerate efforts to construct a framework of standards.

Not content to wait, one veteran energy researcher is
preparing to launch an IEEE effort to define the core pieces of
the smart grid so developers can start building them.

All sides agree that today’s aging analog and mechanical

The Grid Friendly appliance controller, developed at the
Pacific Northwest National Lab, plugs common household
appliances into an energy monitoring data network. A
2005-2007 trial conducted in Washington state installed
the module in 200 appliances, including water heaters and
clothing dryers, to help manage their energy consumption.
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the next big digital network

electric grid needs to be dragged into the era of digital net-
works. The promises are compelling.

A more modern grid could carry more energy and do so
more efficiently and securely. It could accommodate new
sources of renewable energy, ranging from giant desert photo-
voltaic farms to the solar panel on your neighbor’s roof. And
an open grid could spur the growth of a new marketplace of
energy entrepreneurs looking to plug into it.

Communications companies reeling from slashed IT and
capex budgets see opportunities for claiming slivers of the
$200 billion investment that could be required to modernize
the grid. But the challenges are daunting.

In the United States today, the grid comprises more than
14,000 transmission substations and 4,500 switching centers,
operated by as many as 3,000 independent companies regulat-
ed by public utility commissions in every state and region.
They are working under no shared, overarching plan. There is
no set of agreed-upon standards, and some of the fundamen-
tal underlying technologies for the smart grid—such as the
means for storing and controlling the flow of massive quanti-
ties of energy—have yet to be invented.

“Energy is right where telecom was 30 years ago, with a lot
of potential and need for deregulation,” said Kurt Yeager,
executive director of the Galvin Electricity Initiative, a ven-
ture backed by former Motorola chief executive Robert
Galvin that promotes microgrids. “We have the equivalent of
a thousand Ma Bells at the state level that need to go through
policy changes,” said Yeager, who is also a former chief execu-
tive of the Electric Power Research Institute.

Resistance is high. To some extent, energy regulators, the
utilities they manage and the vendors hoping to sell to them
want to preserve the status quo rather than open up their sec-
tor to all comers. Insofar as they do promote change, it is often



in their own interests rather than those of the consumer, who
could be in charge in tomorrow’s freewheeling energy market.

There’s plenty of work on the tech front, too. “Everything
[in the current grid] is about as out of date as you could imag-
ine, right down to the same old copper wires, rather than
newer, more efficient conductive materials that can carry
power without as much resistance, energy loss and heat,”
said Yeager. “There are virtually no power electronics or sen-
sors whatsoever in the system, so we are literally minutes
behind knowing where the system really is—and in some
cases it could take 10 days to open and close a switch.”

Out on the bleeding edge, there are no good ways to store
the thousands of megawatts of energy that could be generat-
ed by the big wind farms envisioned for the northern prairie
states. Neither is there an energy flow control mechanism for
quickly routing that power to Chicago on a hot August night
or to New Orleans during Mardi Gras.

Slow going at NIST

For its part, the National Institute of Standards and Technolo-
gy has been working under the 2007 Energy Independence
and Security Act to define a framework of standards that
would cover everything from the smart grid to energy-effi-
cient offices, homes and factories.

NIST officially kicked off a set of groups in each area at a
November meeting, trying to get a handle on requirements,
the technology gaps that must be bridged and the interfaces
that need to be defined. “It’s taken the first year just to get
their feet under them and to set a path,” said Steve Wider-
gren, an engineer working on smart grid research at the Pacif-
ic Northwest National Laboratory (Richland, Wash.).

That’s too long for some. “They were supposed to have a
final report to Congress in December, but the draft of it just

The Pacific Northwest National LabOs
Electricity Infrastructure Operations
Center is a functional control room that
displays real-time measurements from
about 165 remote instruments installed
mainly in the eastern and western sectors
of the North American electric grid.

The center gives researchers and utilities
a working network to determine how
best to build out tomorrow®s more
automated grid.

calls for writing seven white papers on the smart grid,” said

Dick DeBlasio, program manager at the National Renewable
Energy Lab, an arm of the U.S. Department of Energy. “That

turned me off.”

DeBlasio quips that he’s “too old to wait,” so he helped expe-
dite approval of IEEE P2030 this month. The group, initially
comprising about 40 people, has set its first meeting for June
in the Bay Area and will work on interoperability issues, with
the goal of producing a high-level electronics guide to tomor-
row’s smart grid. If successful, it will embrace a body of stan-
dards in power engineering, communications and computing.

“Everybody wants to do something, so I said, ‘Let’s start with
a guide.’ We will leverage whatever [NIST does], or they can
leverage us,” said DeBlasio, who is also an IEEE fellow and
IEEE’s liaison to NIST. “We need to see results in a year or two.”

The effort could define common protocols for sensors and
control systems, mindful that it may be setting a model for
global energy standards. Companies including Google,
Hewlett-Packard, IBM, and Pacific Gas and Electric (PG&E)
have expressed interest. DeBlasio has even discussed the idea
with two former U.S. energy secretaries.

“Right now the smart grid is a concept, and everything
about it is very abstract,” he said. “I want to go from abstract
to reality with this guide.”

DeBlasio has the chops for the job. He helped define
nuclear energy licensing standards in the 1970s. He was also
one of the leaders behind the IEEE 1547 effort, a 400-member
group that set standards in 2003 for how solar panel users
could hook their systems up to the grid.

Others echoed DeBlasio’s call for a faster standards effort.
NIST is “a slow-moving body, and we need pieces of these stan-
dards now,” said Karen Blackmore, a research director in the
energy sector for market watcher International Data Corp.
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RESEARCHERS OPEN A WINDOW ON TOMORROW’S GRID . . .

IN A LAB in Richland, Wash.,
researchers have set up a prototype
cockpit for the envisioned smart grid.
The Electrical Infrastructure Operations
Center offers a window into a world
where everything from power plants to
coffee pots might one day ride on a set
of common electric and data networks.

The control room resembles the
setups used to oversee large communi-
cations networks or data centers. It
monitors an electrical grid that today is
still largely made of standalone analog
and mechanical parts.

“We can actually watch different parts
of the system rocking against each other.
We can see the lead and lag in signal-
ing,” said Steve Widergren, an engineer
working on smart grid research at the
Pacific Northwest National Laboratory,
which built the demonstration system.

The center monitors reports from a
network of sensors known as phasor
measurement units. PMUs are essential-
ly test systems that sample (as often as
60 times a second) the voltage, current
and frequency of power flowing on the
grid. The devices use embedded GPS
modules to synchronize their measure-
ments, delivering the equivalent of a 60-
frame/second video of the electric
traffic on the grid.

“We need to come together as an
industry and issue standards,” said Bech-
tel Communications chief technology
officer Jake MacLeod. “Then we will be
off to the races, because companies can
build products to the standards, and
component prices will come down. If
you have one standard in California and
another in Wyoming and Texas, it won’t
be effective.”

Some say there’s no need to hold off
building the smart grids while the stan-
dards work proceeds. Startup Silver
Springs Network (Redwood City, Calif.)
has soid more than 2 million nodes for
a wireless Internet Protocol (IP) net-
work geared for smart metering and
other grid applications.

“Standards exist,” asserted Raj
Vaswani, co-founder and chief technolo-
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The fledgling network comprises about
165 PMUs scattered around three of the
four major electric grid regions in North
America. It would require at least 500
PMUs in the eastern region alone to moni-
tor the grid in a comprehensive fashion.

The operations center does not actual-
ly handle any grid operations but is
designed as an R&D vehicle. It aims to
point the way to centers that could antici-
pate and prevent surges or blackouts, min-
imize transmission losses, and respond in
real-time to changes in demand.

Today'’s utilities are putting small
pieces of such concepts in place.

One of them, Pacific Gas & Electric,
spends about $10 million a year on pro-
prietary wired sensors in its transmis-
sion and distribution network. The
sensors can cost tens of thousands of
dollars each and require manual inter-
vention, said Kevin Dasso, a senior direc-
tor of electric strategy in PG&E’s
transmission and distribution group. The
utility aims to move to wireless sensors
that are much lower in cost and ride
Internet Protocol networks, Dasso said.
It has also proposed a plan to regulators
to spend more than $1 billion over six
years on a network of control systems
to respond automatically to problems on
its distribution system. And PG&E is

gy officer of Silver Springs. “If you pro-
vide the right network, things will plug
into it as they come online.”

Of course, “IP may not be the right
choice for some aspects of the grid,”
cautioned Widergren of the Pacific
Northwest lab. “And just because you
name a technical standard does not
guarantee interoperability. You need
messaging and syntax over IP that
might use XML or something like that.”

Even Vaswani of Silver Spring is well
aware that there are half a dozen or
more electric meter vendors, each using
its own proprietary protocols. His com-
pany also tries to network capacitor
banks and grid switches, for which still
other proprietary approaches are in use.
“At the device level, that is an issue we
all struggle with,” he said.

already well along in a separate pro-
gram to install solid-state relays in its
transmission substations.

Vendors from the energy and IT sec-
tors are lining up for a slice of such busi-
ness. Startup Silver Springs Networks
(Redwood City, Calif.) claims it has
deployed hundreds of thousands of its
wireless Internet Protocol nodes to date,
mainly for smart metering applications. It
uses a 902- to 928-MHz ISM band net-
work card to deliver 100-kbit/second
point-to-point links on mesh networks
that in some cases can span more than
a mile in a single hop.

Competitor Echelon Corp. (San Jose,
Calif.) claims it has installed as many as
30 million of its wired LonWorks nodes
for smart metering; the vast majority are
data concentrators for a single deploy-
ment in Italy. The company participates
in as many as 90 pilot projects.

“Utilities are constrained because
they need to pilot any new technologies
and go through a public tender process
before they can issue a bid,” said Steve
Nguyen, director of corporate marketing
at Echelon. “A lot of utilities don’t have
the funding to do proper investigation
and piloting,” a problem the U.S. stimu-
lus package may address, he said.

— Rick Merritt

Shock therapy

So the standards are crucial—and a few
billion in federal stimulus funding is
nothing to sneeze at. “It will provide a
jump start and will accelerate develop-
ment work,” said Kevin Dasso, a senior
director of electric strategy in the trans-
mission and distribution group at
PG&E. “In and of itself, it won’t mod-
ernize the grid, but it gets the juices
flowing.”

Indeed, appetites are already whetted
among existing and wannabe grid ven-
dors, as well as the utilities with which
they hope to partner.

Right now, “everyone is in the same
mode of trying to figure out the oppor-
tunity,” said Dasso, a member of PG&E’s
smart grid strategy group. “We do
expect to develop proposals, and we



COVER STORY

... CHIP INDUSTRY SPIES AN OPPORTUNITY

FOR THE $120 BILLION semiconduc-
tor industry, the smart grid is a new
avenue for growth.

During a recent media day in New
York, Semiconductor Industry Associa-
tion (SIA) president George Scalise cited
a 2008 report by the Technology CEO
Council estimating that semiconductor-
enabled scaling in computers had
achieved energy efficiency improve-
ments totaling “2,857,000 percent” over
a 40-year period. Semiconductors can
likewise “revolutionize how we generate,
distribute and consume energy, trans-
forming the economy much as semicon-
ductors enabled the information
economy,” he said.

“At its core, smart grid transforma-
tion represents the digitization of one of
the last major analog-based industries,’
said Bernard Meyerson, IBM fellow and
CTO of IBM’s Systems & Technology
Group. Last month, IBM signed a 70
million-euro (roughly $92 million) con-
tract with Maltese National Electricity
and Water Utilities under a five-year
project for a nationwide smart grid

want partners.”

Once the Department of Energy
releases detailed requests for proposals,
it will be “kind of a mad dash, because
we know there will be a lot of competi-
tion,” Dasso said.

For now, the DOE is still trying to fig-
ure out how to spend the money. DeBla-
sio got an up-close look inside that part
of the department during a recent trip
to see his bosses.

“Everyone was scurrying around—it
was amazing,” he said. “I get the
impression most of the money will be
put into demonstrations of things that
can be done, and that’s good for stan-
dards because we can learn from these
[demos] what’s good and bad. If I were a
company in this area, I would be start-
ing to look at projects and partners,
and I would want to be partnering with
a utility.”

Vaswani of Silver Springs was less
enthusiastic: “We do not expect to see
any stimulus funds directly. What we

implementation. IBM will replace
250,000 analog electricity meters with
new smart electronic devices, and will
integrate water meters and advanced IT
applications to enable remote monitor-
ing and management. The system is
expected to be completed in 2012.

Texas Instruments fellow Dave Free-
man, citing various studies, said some 50
million analog meters in the United
States are likely to be replaced by 2010,
at a cost of about $18 billion. Because
U.S. utilities are regulated at the state
level, “adoption has not been uniform,”
said Freeman. “So far, utility commis-
sions in California, Colorado and Texas
have been the most proactive.” World-
wide, he said, only 6 percent of electrici-
ty, 8 percent of gas and 4 percent of
water meters are now automated.

All three speakers agreed that
national standards must be adopted.
“The SIA is working to help enable
those standards,” said Daryl Hatano, the
association’s vice president for public
policy.

— Nicolas Mokhoff

expect to happen is that the stimulus
money will compress and accelerate
what may have been five-year projects
[so they] get done in two or three
years.”

Some projects that would otherwise
lack enough financing to get off the
ground may get the crucial push for-
ward with the stimulus, Vaswani
added.

Others are downright cynical. Maybe
the standards debates will drag out.
Maybe new regulations won’t come or
be effective. Maybe even $4.3 billion
won’t be enough to nudge the grid out
of the 20th century.

“I'm afraid—and T hope I am
wrong—it will be another waste of
money,” said Yeager.

“I told the [Obama] transition team
and Congress that the federal govern-
ment needs to hold the states account-
able to raise the performance of the
grid,” Yeager added. “Just throwing
money at the states is not enough.” m

*Qver 2500 Std.
DC-DC Converters
*Surface Mount
*From 2 to
10,000 VDC Output
#1-300 Watt Modules
*|solated/Regulated/
Programmable Models
Available

*Military Upgrades Available
*Custom Models,

Consult Factory

v

: diately
i C talOg ]mmfcs,com

see U’ " electro”
www,pfc For
Engineering
cﬂa Assistance
Call Factory

or send direct

for FREE PICO Catalog

Call toll free 800-431-1064

in NY call 914-738-1400

Fax 914-738-8225

P I C 0 Electronics,Inc.
143 Sparks Ave. Pelham, N.Y. 10803-18889

INDUSTRIAL « COTS ¢ MILITARY

March 23, 2009 Electronic Engineering Times 21



