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turn improve reliability

e Fault location and isolation can
speed recovery when outages do
occur by allowing work crews to
drastically narrow the search for a
downed line

e Smart Meters allow utility
customers to participate in time-of-
use pricing programs and have greater
control over their energy usage and
costs

e SCADA/EMS (Supervisory
Control and Data Acquisition/Energy
Management System) supervises,
controls, optimizes and manages
generation and transmission systems

e SCADA/DMS (Distribution
Management System) performs the
same functions for power distribution
networks

e Integrated SCADA/DMS/EMS puts
more analysis and control functions in
the hands of grid operators

¢ Wide Area Monitoring Systems
(WAMS) collects and analyzes real-
time data throughout the power grid —
enabling grid operators to detect the
first signs of grid instability, prevent
the spread of disturbances and avoid
grid collapse. (See Figure 3)

¢ \/oltage control through reactive
power compensation and the broader
application of power electronics
increases transmission capacity
of existing lines and improves the
resiliency of the power system as a
whole

e Asset Data Management deals
with emerging grid issues such as the
aging infrastructure, loss of personnel
and expertise, and cost-reduction
pressures.

e Distribution Automation for Back-
Feed Network Power Restoration
provides self-healing in the distribution
network through an online method
for automated power restoration
applications.

¢ High Voltage Direct Current (HVDC)
and HVDC Light systems utilize
cable for long-distance transmission
systems that are compact and
effective, require low maintenance and
are environmentally friendly. HYDC
Light systems are often used for long-
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distance underground or undersea
transmission. (See Figure 4)

¢ Energy storage battery applications
enable long-term energy storage for
use in times of peak demand or natural
disruptions

e Flexible AC Transmission Systems
(FACTS), a power electronic system
of devices, enhances reliability by
making transmission lines more
resilient and less vulnerable to system
disturbances. FACTS also greatly
increase the capacity of transmission
lines, making them far more efficient.

e Static VAR Compensators (SVC'’s)
are part of the FACTS technology
family designs that provide high-
speed, grid-voltage support to
continue the reliable operation of
the electrical grid during electrical
disturbances. Installing SVC’s
minimizes the need to run generation
plants in close proximity to system
loads, therefore limiting air pollutants
and continuing to support the
environmental improvement.

Of course this is not an exhaustive
list. Smart grid technologies similar
to those used for voltage control, for
example, are already being applied
to bring power from wind farms to
the local grid. In this way, the smart
grid acts as an enabler for all forms of
renewable generation. (See Figure 5)

Status of smart grid developments
in the U.S. and Europe

All of these elements, from the
economic to the environmental, are
amplifying the need for the grid to
evolve. We need our power delivery
infrastructure to do more, much more
than it does today. To meet the many
challenges facing it, the grid needs an
infusion of intelligence, most of all at
the distribution level.

The first steps toward a fully realized
smart grid are being taken now, and
the potential investment is substantial.
EPRI estimates the market for smart
grid related projects in the U.S. will
be around $13 billion per year over
the next twenty years. That comes in
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addition to an estimated $20 billion
per year spent on transmission and
distribution projects generally. More
recently, a Morgan Stanley report
analyzing the smart grid market put
current investment at $20 billion per
year, increasing to over $100 billion
per year by 2030.

Despite these remarkable forecasts,
however, smart grid deployments
still represent a major departure from
current utility practices. For an industry
with a time honored focus on reliability
and certainty in the application of
new technologies, the shift to smart
grid presents a daunting challenge.
However, some exciting projects are
already underway.

ABB is working as part of a
consortium in Germany to develop
a “minimum emissions region.” The
MEREGIO project, as it is known,
will integrate renewable, distributed
generation and provide the grid
operator with real-time information
on conditions across the grid. This
will enable the operator to predict
power flow, adapt rapidly to changing
situations, send price signals to the
consumer to encourage demand or
restrain it if there is risk of a bottleneck,
and create a regional energy market
that incorporates end customers.

Conclusion

The transition from the grid we know
today to the grid of tomorrow will be
as profound as all of the advances in
power systems over the last hundred
years, but it will take place in just a
fraction of that time. It will require a
new level of cooperation between
electrical engineers, industry players,
the public, and regulatory bodies that
have such immediate influence over
the direction the process will take.
In the end, however, a fully-realized,
modernized smart grid will benefit
everyone for years to come.
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