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After more than 60 years of operation, the nearly 100 light water reactors (LWRs) operating in the
U.S. supply nearly 20% of the U.S.’s electrical generation and 64% of its carbon-free electricity.
These plants are a critical element in the low-carbon emissions energy mix that must remain in
operation, and they are an American technological and technical accomplishment to be proud of.
But what’s the next step in nuclear power’s evolution? Just as some companies require
supercomputers and other companies require laptops, the next generation of nuclear engineers are
designing advanced and innovative reactors to provide different types of power for the very
different energy needs around the globe.

Small modular reactors (SMRs), defined by the International Atomic Energy Agency as anything
less than 300 MWe (or less than one-fourth the size of a typical LWR), might hold the key to a
transition toward advanced nuclear reactors. SMRs are about to begin the final stages of
commercial development. With a lower initial capital investment and shorter construction timeline
than LWRs, SMRs could replace aging and carbon-emitting coal power plants. The next generation
of nuclear reactors hold even greater promise of addressing challenges faced by the nuclear
industry including nuclear waste management, proliferation concerns, and costs of construction.

The SMRs and advanced reactors can complement light water reactors by providing a broader
range of applications. Both can provide a dependable electricity source to sparsely populate areas
or regions unattached to a grid, and may be deployed easier and for less upfront cost. Similarly,
both SMRs and advanced reactors can provide distributed generation of process heat to industrial
sites, such as a desalination plant; enable grid independence at critical facilities such as military
bases; and even deliver load following electrical production.

Advances in Design

The following information provides a quantitative context to the evolution from the light water
reactor to the small modular reactor and advanced reactor. Please note that most values for the
small modular reactors and advanced reactors are estimates.
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