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The objective of this proposal is to assess the feasbility of a nove reactor concept that was recently
invented by Ehud Greenspan and David C. Wade. The novel approach may accelerate the development
of nuclear reactors for developing countries and may contribute to the re-vitdization of the nuclear energy
option in the indugtria countries.

The sngle most unique feature of this concept is that the fisson-generated heet is transferred from the
primary coolant to the secondary coolant through the reactor vessel wall, completely eiminating through-
vess fluid or mechanicad connections. This enables the reector to remain seded throughout itslifetime. The
reactor module and the steam generator modules can be easily ingtaled and replaced. The reactor coreis
designed to have long life without refuding operations. We shdl refer to the combination of a reactor
module that is not mechanicaly connected to other components of the power plant and of along-life core
as the Encapsulated Nuclear Heat Source (ENHS) or as a “nuclear battery”. The ENHS opens new
posshilities for the design, fabrication, congtruction, operation, maintenance and refueling of nuclear power
plants. For example, the vendor manufactures and charges the nuclear battery in the factory, ingdlsit in the
“fidd,” usesit aslong asit can ddiver the required power, and replacesit thereafter with another factory-
manufactured nuclear battery.

If the new ENHS proves practicd to implement, it might sgnificantly improve the economics, safety,
proliferation-resistance and public acceptability of nuclear reactors:

Economics:. Via () dimination of the IHX, DHRS, and many other components, (b) high degree of
modularity, al modules can be factory manufactured; (c) relaively smdl, smple components that are easy
to ingdl, maintain and replace; () long-life core with no refueling operations; (d) smal O&M cog; (€)
possibility of usng the reactor vessd as a storage “ cask” because the Pb coolant will eventudly solidify in
the core; (f) Smaller nuclear idand.

Safety: Via (a) very amdl burnup and other possible reectivity swings, (b) relatively large negative coolant
and void coefficients of reactivity; (C) large capacity heat Snk; (d) very effective decay heet removd (via
the large surface area of the reactor vessd inner wall); (€) diminates the need for many active engineered
safety features.
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Proliferation Resistance: Thisenergy system is expected to be highly proliferation-resistant, even when
indaled in developing countries. The fud is brought to the country indde the sedled resctor
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module, and is taken out of the country in the same sedled module. It is never necessary to ship, store or
handle fuel in the developing country except insde the reactor vessd, and the reactor vessel need not be
opened a any time in the developing country. In addition, the long-life core can be designed with non-
proliferating uranium (~ 15% enrichment) and the spent fuel need not be taken out of the vessa/storage
cask for dozens of years.

Public Acceptability: Viaal the above, plus the concept of along-life nuclear battery.

Therewill be two 18 month parts to this project. In part 1 we will examine a number of issues which are
critica to the feasihility of the ENHS concept. If this concept is found feasible, we will examine, in Part 2,
the feasibility of a number of aternative embodiments of the ENHS. These embodiments will vary from
small, autonomous power source using thermoelectric generator integrated with the reactor vessd for
remote locations, to centrd power plants consisting of multiple ENHS modules.
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