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Hydrogen is an environmentally attractive trangportation fuel that has the potentid to displace fossi fues.
If the hydrogen is produced using energy derived from fossl fuds, there is little or no environmenta
advantage.

The objective of thiswork isto define an economicaly feasible concept for the production of hydrogen, by
nuclear means, using an advanced high temperature nuclear reactor as the energy source. Hydrogen
production by thermochemical watersplitting, a chemica process that accomplishes the decomposition of
water into hydrogen and oxygen using only heat or a combination of heat and dectrolysis instead of pure
eectrolyss, meetsthese gods Thermochemica watersplitting cycles have been known for the past 35 years
but substantidly neglected in the U.S. for the past 10 years. While there is no question about technica

feasbility and the potentid for high efficiency, cycles with proven low cost and high efficiency have yet to
be devel oped. Hundreds of cycles have been proposed, but substantia research has been done on only a
few. All the cydes available will be screened using objective criteriato determine which can benefit, in terms
of efficiency and cogt, from the high temperature capabilities of advanced nuclear reactors. Additionaly,

the cycles will be andyzed congdering the latest improvements in materials of congruction and new
membrane separaion technologies. Guided by the results of the screening process, one cycle will be
sdected for integration into the advanced nuclear reactor system. The required flowsheets will be devel oped
and preliminary engineering estimates of size and cost will be made for mgor pieces of equipment. From
thisinformation, a prdiminary estimate of efficiency and cost will be made.
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