A POWER REVOLUTION

TAKES ROOT IN PITTSBURGH

by BEN SCHMITT

HREE UNIVERSITY OF PITTSBURGH PROFESSORS HAVE SEEN
the future in electrical innovation, and it begins in Homewood. They’re talking
about an electrical revolution, and it’s fitting that Pittsburgh and one of its
poorest neighborhoods could play a large role.
In the late 1880s, Pittsburgh’s most famous Homewood resident, George
Westinghouse, prevailed in what has since been labeled the “War of the
Currents” to base the electric power grid of the United States on alternating
current (AC). In New Jersey, Thomas Edison, “The Wizard of Menlo Park,”
pushed for direct current (DC) and tried to label AC as dangerous. Edison,
however, lost the argument because an AC electrical grid—back then—was less
expensive, more efficient for long distance transmission, and much easier to construct.
Fast forward to 2015 and the University of Pittsburgh is positioned to become a national, and pos-
sibly international, leader in the study and implementation of direct current. The reason? A group of
experts contend it’s less expensive, more efficient (and green), and could become easier to construct.

Alternating current continuously alternates the polarity of electricity sev-
What's the eral times a second—the positive wire becomes negative and the negative
wire becomes positive. With direct current, the polarity of the wires remains

difference? g / - i
constant. For example, batteries generate DC power, with the positive termi-

nal always positive and the negative terminal always negative. Sources such as
solar panels also can generate DC power.

Westinghouse’s preference for AC won over Edison’s DC for a variety of reasons. The technology
had not developed to allow the high-voltage DC currents to be controlled safely over long distances.
>>

154 eiTTsBURGH QUARTERLY | 5pring 201s

photo by Jim Judkis






T
Visit ¢

WALNUT ST. &

Find photos of your DREAM
CAKE and more on Facebook:
facebook.com/PrantisBakery

<<
The longer the transmission require-
ment, the larger the DC cable needed
to be and the higher the currents built
up over the distance it had to travel. So
in order to deliver power safely using
DC, Edison’s concept required a power
plant every several miles to generate
electricity. AC didn’t face that problem.
Also, electricity had to be trans-
formed to extremely high voltages. The
higher the voltage, the less electricity
was lost in transmission, for instance
from a power plant to a city many
miles away. AC could be transformed
to high voltages with relative ease. But
DC couldn’t—until the past few
decades with the invention of power
transistors, which could be applied for
power system applications. And there
were other technical reasons favoring
AC, such as the difficulty of building
high-voltage circuit breakers for DC.

Ultimately in the late 1800s, Edison’s system was fine for a few homes or business-
es in a small geographic area, but not for long-distance transmission to larger end-use
requirements. Today, however, because of power electronics conversion technologies
that implement high capacity transistors and other associated developments, DC can k
be transmitted over long distances more efficiently than AC, and countries in Asia and
Europe already are investing in ultra-high-voltage DC transmission. While there is
some limited application of high voltage DC in North America, our power grid infra-
structure has seen little expansion since the 1970s, but today is in need of moderniza-
tion and upgrades.

Pitt’s Gregory Reed, John Camillus and Bopaya Bidanda
recently received an $800,000 grant from the Henry L.

A grant to

Hillman Foundation for “Leveraging DC Power and the
spur change

Business of Humanity to Transform the Pittsburgh Region.”

They are convinced that DC will become a more efficient and

affordable way to deliver energy.

Reed, professor of electrical and computer engineering and director of Pitt’s
Center for Energy in the university’s Swanson School of Engineering, has been working
with DC power for well over a decade. He plans to use his portion of the grant to fur-
ther develop the technology for wide-scale application. In particular, Reed is working
with students and colleagues in a new power systems laboratory to research both high-
voltage DC transmission systems and low-voltage DC microgrids.

Camillus and Bidanda will use DC to advance their Business of Humanity”
Project, which looks to combine economic growth and social benefit. They started the
project several years ago, funded by a variety of university, government and foundation
grants. With the Hillman funds, they plan to retrofit three row houses and a communi-
ty center in Homewood to run on DC power. Additionally, they anticipate opening a
commercial greenhouse in Homewood that uses DC power generated from solar pan-
els. Camillus and Bidanda are partnering with John M. Wallace Jr., a pastor and profes-
sor of social work at Pitt, whose church owns some of the Homewood property.

“This is a total win for Homewood,” said Camillus, a professor of strategic man-

I 36 pittsburghquarterly.com




AG/D

agement at Pitt’s Katz Graduate School of Business. “We see
this as a prototyping opportunity.”

Reed and Camillus argue that DC is now a better option for
several reasons. AC is usually generated by large, distantly locat-
ed power plants that are major polluters, while DC can be gener-
ated by local, renewable green sources such as solar panels and
other distributed energy resources.

Nearly all modern electronic equipment (computers, cell
phones, TVs, etc.) require DC power, and if the power supplied
to homes and offices were DC, that would eliminate the esti-
mated 11-15 percent energy loss currently incurred in the conver-
sion from AC to DC inside the home or office. Also, DC light-
ing (LEDs) and the latest design of DC motors are much more
energy efficient than AC lighting (incandescent) and AC motors.

Bidanda, chairman of the Swanson School’s department of
industrial engineering, said the popularity of DC power is likely
to grow in residential households and businesses in the next 10
years, pointing to India and China where DC power is in use in

WAR OF THE CURRENTS rural areas where electric grids are not available. Bidanda and

During the early years of electricity distribution, Thomas Camillus are working with partners in India to gain insight into
Edison’s promotion of direct current (DC) pit him against George

Westinghouse of Westinghouse Electric, which held many of
Nikola Tesla's patents related to alternating current (AC).
Though AC became the power transmission of choice in the
1880s, DC may be poised to become the new “green” energy.

the Homewood initiative.

“I'm looking more at the larger picture,” Bidanda said. “I
am hoping to use the Homewood project as a showpiece to real-
ly transform Western Pennsylvania. We're trying to put together
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another renaissance in Pittsburgh. Our overall vision is to make
the region the center for DC power manufacturing and research
of components of DC power.”

Reed is studying the option of converting the longstanding
AC power grid to a DC grid. “The reason DC became a better
means of transmitting long distances was really the advent of the
transistor in the 1970s,” he said. “But the AC infrastructure was
already in place. We are in the midst of an evolution of moderniz-
ing the power grid

Camillus piqued Professor Wallace’s

Innovation curiosity in October 2013 by inviting

in Homewood ‘Wallace to participate in an international

conference in Prague in 2013, organized

by the Business of Humanity® Project,
entitled “Energizing Low-Income Communities: The Promise of
DC Technology.” The conference drew 8o people from three con-
tinents, including Pittsburgh Mayor Bill Peduto and Grant
Oliphant, then president and CEO of The Pittsburgh Foundation
and current president of the Heinz Endowments.
“Much of the conversation was about exploring

infrastructure, and
DC has become a
viable option based
on the capabilities of
power electronics
technologies. But
this will be a-long- voltage DC transmission.
term endeavor and

much development

needs to occur. You

DC can be transmitted over long
distances more efficiently than AC,
and countries in Asia and Europe
already are investing in ultra-high-

innovative ways to reduce costs in low-income
communities,” said Wallace, senior pastor of the
Bible Center Church in Homewood.
“Oftentimes, when new housing is built, we don’t
take the costs of utilities into consideration. We
talked about finding a model or template to test
out the viability of direct current in low income
areas, such as Homewood.”

‘Wallace’s church owns property that will be

couldn’t go to a

builder today and say, ‘Build me a DC home.’ There are no stan-
dards or practices yet in place for that, as just one example of the
challenges to overcome.”

developed to operate on DC power. And by the
end of this year, Camillus said, the grant money will help fund a
new commercial greenhouse in Homewood in which electrical
equipment—lighting, pumps and ventilation—will run on DC
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power. Food will be grown at the green-
house and distributed throughout the
neighborhood, which currently does not
have a grocery store.

After the greenhouse is up and run-
ning, Camillus, Bidanda and Wallace plan
to modify three row houses and a com-
munity center in Homewood to run on
DC power. Design, construction and
manufacturing jobs along with green-
house staff employees are another of the
project’s expected benefits.

“We hope to make an impact great
enough that other companies and regions
replicate what we develop in
Homewood,” Camillus said. “This can be
transformative. We plan to make
Pittsburgh the focal point for DC power.
DC is green, more efficient and good for
the environment. And the shift to DC
will be a source of new jobs.”

The professors envision eventually
installing a microgrid—a self-sufficient,
geographically contained DC energy sys-
tem with solar panels and small wind tur-
bines—at a new housing development or
a university campus.

Reed eventually plans to administer
his studies in a commercial or industrial
setting. The core of his research has cen-
tered on developing DC power technolo-
gy that works throughout the entire
chain of electricity distribution. In the
near future, he will be working with
regional corporate and community part-
ners to further test and deploy the tech-
nology.

“We’re not going to go out and
replace millions of miles of AC cable and
infrastructure that exists today,” Reed
said. “We want to continue looking at
ways to integrate DC first, creating new
infrastructure that we can build upon,
and also integrating the development of
hybrid AC/DC systems.”

Wallace has learned a great deal
about DC quickly. “This is very fascinat-
ing stuff,” he said. “And it’s a great oppor-
tunity to ascertain the viability of being
able to spread this new model in the
region and hopefully beyond.” &

Ben Schmitt, who worked 11 years as a
reporter for the Detroit Free Press, is now a
freelance writer living in Pittsburgh.

Our region continues to make “Best of” and “Top 10" lists through-
out the country and world. Conde Nast Traveler magazine just named
Pittsburgh one of the top 15 places in the world to visit in 2015 and The
Economist named Pittsburgh the most livable city in the continental
United States for 2014 — only Honolulu ranked higher.

We're proud of the compliments, but we also know that we need to
remain focused on improving all aspects of our community for residents
and visitors alike. While unemployment is a full point below the national
average, job growth is not as strong as other
Cities are experiencing. Our excellent school
systems have put our residents on the most-
educated list, but gaps still exist in the skills
workers have and the ones employers need. For
the first time in many years, our population is
growing, but we continue to see a need for
more diversity in our workforce and residents.

Together, we will confront these challenges
and, working cooperatively with government,
industry, labor, nonprofit and community organ-
izations, we can continue to move our region
forward with the very work ethic for which our
region is famous.
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