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and modern computing to the grid.

“The U.S. loses approximately $80 billion annually as a
result of power blackouts. Much of these costs could be

»

eliminated if smart grid applications became more relavant.

Written by: Oleg Litvinenko, Research Associate

INTRODUCTION
You guessed it: the title probably has something to do with

electricity. The “grid” part in this case relates to the vast electric
power infrastructure that is devoted to providing electricity to
our homes, offices, factories, shopping malls and other locations
that consume electric power. So, what about the “smart” part?
How can an electric grid be smart? We will attempt to answer
these questions and discuss opportunities related to the smart
grid implementation.

Let's start with a definition. Smart grid is a sophisticated
transmission and distribution network that utilizes two-way
Basic Elements of a Power Grid communication between the producer and the consumer of
electric power. The main function of this two-way
communication is to employ devices that produce information
about varying consumption levels of power and match them
with power production. This information can then be used by
utilities and consumers on a real-time basis to analyze
consumption patterns and to manage grid capacity as well as
consumption more efficiently and more economically. Some
even refer to this efficient consumption as the “fifth fuel”, in
addition to the other four fuels: coal, natural gas, nuclear fuel,
and renewable power sources.

Source: New Brunswick Power, 2008

1. Generating Station GRID INFRASTRUCTURE TODAY
2. Power Terminal (increases or decreases the The basic design of our current power grid goes back to the 19th
voltage as necessary) century. Incredibly sophisticated for that time period, the design
3. Transmission Lines .
has powered the U.S. economy through the period of remarkable

4. Substations (step down the voltage of the power . . ] )
economic expansion of the 20th century. Below is a diagram of

for distribution to customers, and separate the
power through multiple lines) a basic link of the power grid.
5. Distribution Lines
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However, the current power system is faced with several issues:

1. Spare Peak Capacity. The system has to possess extra
generation or “peak” capacity to be able to respond to
spikes in power consumption. As a result, the U.S.
power generating system is utilized at only 84% of peak
load capacity, based on the Energy Information Agency
data. This means that even at the highest power
consumption level, the U.S. power system is utilized at
the 84% level. The implication is that the industry has to
spend substantial amounts of money to maintain and
replace this extra power capacity without ever using it.

2. Blackouts. The other drawback is the magnitude of each
regional grid. If one substation fails to handle a heavy
power load, the entire regional grid may fail, leaving
millions of consumers without power.

The problem showcased itself during the massive
blackout that happened in the Northeastern U.S. and
Eastern Canada on August 13, 2003. At 9:00 pm that
day, much of the region from the Midwest to the
Northeast and the province of Ontario experienced
power blackouts affecting approximately 50 million
people and losing approximately 61,800 MW of electric
power. The overall economic cost of the event ranged
from $30 billion to $120 billion.

3. Lack of Motivation for Change. Despite the obvious
need for grid reforms, the utility industry has made little
progress due to the fragmentation of the industry and the
limited federal political support.

4. Public Interest at Stake. Grid efficiency and reliability is
increasingly becoming an issue of public concern.
Improvements in the grid infrastructure would
contribute to better public health, safety and
environmental protection. Investments in the grid
infrastructure would also contribute to economic growth
and job creation.

To sum it up, the U.S. loses approximately $80 billion annually
as a result of power blackouts, according to the U.S. Department
of Energy estimates. Much of these costs could be eliminated if
smart grid applications became more prevalent.
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