Foreword and Acknowledgments

For well over a century, electricity has made
vital contributions to the growth of the U.S.
economy and the quality of American life. The
U.S. electric grid is a remarkable achievement,
linking electric generation units reliably and
efficiently to millions of residential, commer-
cial, and industrial users of electricity through
more than six million miles of lines and
associated equipment that are designed and
managed by more than 3,000 organizations,
many of which are in turn regulated by both
federal and state agencies. While this remark-
able system of systems will continue to serve us
well, it will face serious challenges in the next
two decades that will demand the intelligent
use of new technologies and the adoption of
more appropriate regulatory policies.

This report aims to provide a comprehensive,
objective portrait of the U.S. electric grid and
the challenges and opportunities it is likely to
face over the next two decades. It also highlights
a number of areas in which policy changes,
focused research and demonstration, and the
collection and sharing of important data can
facilitate meeting the challenges and seizing the
opportunities that the grid will face.

This study is the sixth in the MIT Energy
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Initiative’s “Future of” series. Its predecessors
have shed light on a range of complex and
important issues involving energy and the
environment. While the previous studies have
focused on particular technologies and energy
supply, our study of the grid necessarily
considers many technologies and multiple
overlapping physical and regulatory systems.
Because of this breadth, our efforts were
focused on integrating and evaluating existing
knowledge rather than performing original
research and analysis. In addition, this study’s

predecessors focused on implications of
national policies limiting carbon emissions,
while we do not make assumptions regarding
future carbon policy initiatives. Instead, we
mainly consider the implications of a set of
ongoing trends and existing policies.

We anticipate this report will be of value to a
wide range of decision makers in industry and
government as they guide the grid’s continuing
evolution. We have attempted to provide
thorough discussions of key topics to serve as
references, to support our findings and recom-
mendations, and to meet the needs of what we
expect will be a diverse audience in terms of
interest and expertise. Also, for those less
familiar with the industry, we include appen-
dices on the grid’s history and technology.
Chapter 1 provides an overview of the status
of the grid, the challenges and opportunities it
will face, and our major recommendations. To
facilitate selective reading, detailed descriptions
of the contents of each section in Chapters 2-9
are provided in each chapter’s introduction,
and recommendations are collected and briefly
discussed in each chapter’s final section.

The MIT Future of the Electric Grid Study
gratefully acknowledges the sponsors of this
study: ABB Group, American Electric Power,
Bechtel Foundation, Larry Birenbaum, Cisco
Systems, Exelon Corporation, General
Electric Company, Iberdrola S.A., Microsoft
Corporation, National Institute of Standards
and Technology, and Southern California
Edison. In addition to providing financial
support, many of our corporate and government
sponsors gave us access to staff members who
provided frequent and detailed information
about technical and policy issues. We are very
grateful for this cooperation.
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The Advisory Committee members dedicated

a significant amount of their time to participate
in multiple meetings, read and comment on
several early drafts of the report, and make
available experts from their own organizations
to answer our questions and contribute to the
content of the report. We would especially like
to acknowledge the efficient conduct of
Advisory Committee meetings under the able
and experienced direction of Senator J. Bennett
Johnston, Chair.

In addition to all of the valuable contributions
from the sponsors, the Advisory Committee,
and other members of their respective organi-
zations, research on this project also benefited
from individual conversations with Lauren
Azar, Andrew Bochman, Paul Centolella, Matt
Dinsmore, Joseph Eto, Emily Fisher, Richard
O’Neill, Arun Phadke, a number of individuals
in the Brattle Group and National Grid, and
countless others who we interacted with at
conferences and industry events.

This study was initiated and performed within
the MIT Energy Initiative (MITei). The Director
of MITei, Professor Ernest J. Moniz, selected the
Co-Chairs of the study, helped identify members
of the Advisory Committee, and helped engage
the study sponsors. MITei staff provided
administrative and financial management
assistance to this project. In addition, we would
like to acknowledge the important contributions
of Melanie Kenderdine, Joseph Hezir, Rebecca
Marshall-Howarth, Patricia Connell, Natalie
Liang, and Justin Daniels.

MIT STUDY ON THE FUTURE OF THE ELECTRIC GRID

Finally, we would like to thank Sarah Aldy for
editing this document and maintaining her
patience with our team through many compli-
cated iterations. Any errors in the final docu-
ment are the responsibility of the study group
and not the editor or anyone else.

The final report represents the opinions of the
study group, which is solely responsible for its
content. The advisory committee and sponsors
are not responsible for, and do not necessarily
endorse, the findings and recommendations
contained within this report.





