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oreword

or over four decades the federal government has supported research to develop reactors that
harness fusion energy for commercial electric power production. However, even the most op-
timistic proponents of the U.S. Department of Energy’s fusion energy program note that many
scientific, engineering, and economic challenges remain. Meeting these challenges suffi-

ciently to construct a prototype commercial fusion powerplant is expected to require tens of billions
of dollars in experimental facilities and research over the next several decades.

This background paper, responding to a request by the House Committee on Science, focuses on
the following two questions for the U.S. fusion energy program. First, what is the role of the Tokamak
Physics Experiment (TPX), an approximately $700 million fusion reactor currently awaiting a con-
gressional decision to begin construction? This paper examines the history of TPX planning; the an-
ticipated scientific, engineering, and institutional contributions; and the relationship between the
TPX and the next major planned tokamak facilities, the International Thermonuclear Experimental
Reactor (ITER), currently in the design stage, and the DEMO facility planned for operation in about
three decades, which would be the first fusion device to demonstrate production of electricity.

Second, what is the role of alternatives to the tokamak concept in a broad-based fusion energy pro-
gram? Over the past several years the program has been narrowed substantially to concentrate on the
single most successful and furthest developed fusion energy concept, the tokamak. This narrowing,
driven heavily by budgetary reasons, has been decried by many fusion researchers as premature given
the current elementary state of fusion knowledge. This study examines the motives for pursuing alter-
nate concepts, the steps involved and costs of alternate concept research, and the current status of
alternate concept research as conducted in the U.S. fusion energy program.

While the focus of the study is on the TPX and alternate concepts, it also provides a history of the
overall fusion energy program. With this context, the study identifies (but does not answer) some un-
derlying questions that must be addressed. The most pressing of these are: what is the potential role of
the fusion energy program in meeting long-term energy needs? what level of research funding is justi-
fied by that role? and what are the most reasonable goals and directions for the program under scenar-
ios of flat or declining budgets?

OTA received generous assistance from workshop participants, reviewers, and others who offered
valuable information and comments in the course of this study. To all of them goes the gratitude of
OTA and the personal thanks of the project staff.
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Director
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