A 105-gallon electric water heater

has been installed in PJM’s Technology
Center to provide hot water to the building.
Simultaneously, the water heater responds
instantly to changes in grid needs
when its controller receives a pricing
and regulation signal from PJM dispatch.
The device began communicating with
the grid and responding to the PJM
frequency signal in December 2010.

PJM also is tracking more than 30 other
alternative energy pilots across the
region that are being proposed or
developed. They include categories
such as batteries, PHEVs, compressed
air energy storage, flywheels and
smart home/smart building.

Most of the projects focus broadly on
energy storage or demand response,
testing innovative approaches with the
potential for PJM to enhance future
reliability, market efficiency and
operational flexibility.

PJM’s advanced technology initiatives
reflect its history of forward thinking aimed
at anticipating the future and identifying
how to prepare for the challenges facing
the industry ahead.
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PJM Interconnection
is pursuing a number of advanced
technology initiatives that are aimed
at enhancing PJM'’s ability to ensure
the reliability of the grid and help
the industry prepare for future
technologies and opportunities.
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PJM has a long record of
innovation across its 80-plus-year
history. Formed in 1927 as the
world’s first continuing power
pool, PJM installed its first online
computer to control generation
in 1962 and completed its first
Energy Management System to
monitor the transmission system
in real time in 1968. Almost 30
years later, PJM was an early
adopter of the World Wide Web,
launching a website to provide its
members with real-time

system information in 1996.

That record of innovation and technology
progress continues today. PJM currently
is involved in a number of advanced
technology initiatives and pilot projects
that reflect its commitment to the reliability

of the grid and the use of technology to
advance its mission.
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Paul Steffes, president, Steffes Corporation and
Terry Boston, president, PJM Interconnection

Prominent among the new technology
efforts of PJM has been the Advanced
Control Center (AC?) Program, the
development of a new, state-of-the art
backup control center. Integral to the AC?
program are new systems to manage
the transmission system and the energy
markets and technology enhancements
to the control room environment to help
system operators manage transmission
operations and direct the generation
fleet more effectively.

With enhancements completed to the
Valley Forge control room, both control
centers now operate on the same
advanced technology platform that was
developed as part of AC?. This will make
it possible for the two control centers to
operate in conjunction with each other
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or operate as independent systems, with
either control center capable of performing
operations and electricity market functions
in the event of an emergency affecting
either site.

The AC? initiative also positions PJM

to take full advantage of the opportunities
to strengthen the transmission system
that will be realized with the development
of the Smart Grid.

Implementing the Smart Grid in the PJM
region already is under way, with PJM
and members deploying new technology
on the transmission system to extend
the digital intelligence of the grid.

With the aid of a $14 million

U.S. Department of Energy (DOE)
stimulus grant, PJM and 12 member-
transmission owners are installing more
than 80 additional phasor measurement
units, or synchrophasors, in substations
in 10 different states. The PJM system
has about 20 phasor measurement
units already in place.

The results will improve operators’ visibility
of the grid and strengthen reliability. The
digital technology provides a more detailed
picture of the status of the system at any
given moment. This permits more rapid
detection of and response to problems
over a wide area, enhancing reliability
and enabling the system to move the
maximum amount of power safely.

Synchrophasors provide more precise data
at a much faster rate than existing technology;
voltage and current at a given location

can be measured more than 30 times per
second, while traditional technology takes
measurements every four seconds. With
the time-stamped data, measurements
from different locations can be combined
to create a comprehensive view of the
transmission system.

The total cost of this Smart Grid program
is $27.8 million program; it is being
completed over a three-year period.

PJM also is involved in partnerships and
pilot programs that are geared to gaining
experience with technologies like energy
storage, plug-in hybrid electric vehicles
(PHEVs) and vehicle-to-grid (V2G).

PJM continues to work with the University
of Delaware, Pepco Holdings Inc. and
its affiliate utilities and other members
of the Mid-Atlantic Grid Interactive

Cars Consortium (MAGICC). MAGICC is
demonstrating vehicle-to-grid technology
that allows PHEVs to charge from the grid
and to discharge their stored power to the
grid based on regulation signals from PJM.
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PJM'’s interest in electricity storage reflects
the fact that much more storage capacity
will be needed to deal with a major
expansion of intermittent renewable
energy sources and their potential
impact on system reliability. Grid
operators like PJM must be prepared to
deal with the inability to store electricity
for use at times of peak demand or when
wind generators or other intermittent
power sources are not available.

PJM has been gaining experience with
these new technology options right on
its campus. A one-megawatt array of
lithium-ion batteries began offering
regulation service in the PJM market in
2009. Housed in a trailer, the battery array
is owned by AES Energy Services LLC,

a subsidiary of The AES Corp., a PJM
member. Capable of changing its output
in less than one second, the battery unit
can help PJM quickly balance variations
in load to regulate frequency.

Showcasing the potential of both PHEVs
and energy storage, five MAGICC vehicles
operated by the University of Delaware
and the State of Delaware have been
aggregated with the AES battery facility.
This is the first time that PHEVs, using
V2G technology, have participated
actively in providing regulation service
to PJM and receiving payments in return.

The five modified Toyota Scion plug-

in hybrid electric vehicles charge and
discharge their batteries at PJM'’s direction.
They receive payments depending on
the hours they are plugged in and the
hourly price paid for regulation service.

New to storage testing on PJM’s campus
is a pilot to demonstrate how water
heater thermal storage can participate in
PJM’s Energy and Regulation markets.
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