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The Accelerator Production of Tritium (APT) project will employ a high
power proton accelerator to generate neutrans In a spallation targoet for Hwe
producuon of mdum. This paper will describe major attributes of the safety

ot this facility.

Thr spallation target has been designed to puximize the production of
tntium, which includes minimizing the nonproductive structures and
vuolant in tha path of the proton beam. This qusults in a system design that
has critical poerformance requirements during normal operation and accident
conditions. Whilo a spallation target has no (issionable matartal, there s a
buildup ot radivaciive walerial tom neutron activation and apallation
producty. When the proton beamn ts shut down, the power (alls very quickly

W residual heat lovels that are 21% of tw full power value



The authorization basis for AI'T is cxpected to be approved by Unuted Statcs
Department of Bnergy (DOE) on the basis of the DOE system of ordurs and
regulations. To follow the DOE requirernents for APT, the pruparation of a
Safety Analysis Report (SAR) will be required. The SAR documentation will
be based on evaluating the hazards following the methodology of DOK-STD-
3009-94 , "Preparation Guide For U.S. Department Of Encrgy Nonrcactor
Nuclear Facility Salely Analysis Reports.” Preliminary hazards analyves have
been performed for the accelerator, the target/blanket (T/B), the tritium
extraction facility, and the balanco of the plant. Trom the point of view of risk
to the public, the T/B has the most significant radioactive inventory and

potential release mechanisms.

Accidents have boeen identifwed slong with potential prevention and
mutigating syatoms. In this paper wu will describe the major acaident
suquencos. Emphasis will be piaced on exanuning the nystons behavior of the

target blanket protection systems.

The AT tacrget uscs short, small diameter (U.32 om dian. x 20 em) tungston
rwidn in tightly packed buswdles. 11w bundies are placed [ a short segmaent of
staznlups steel tublng. Ton bundles arc arranged horizontally to revemble o
lacddes with the vertical legy of the ladder proviimg supply and retuin for the

covlant. Therv are 1U ladders i thw tacget (1'ig. 1),



The hazards for the T/B are doniinated by events leading to damage and
target cooling system breach. The primary accidents with the polential io
causc these consequences are Ion-of-mhnt-ncr‘l.rlmh (LOCAs) and loas-of-
flow-accidents (LOFAs).

There arv two classes of LOCAs. The first occurs in the external piping for
which case the lunguten neutron source remainn flovded and the decay heat is

removed by the residual heat romoval (RHR) system.

For the second class of LOCA, which is insido the cavity with a bresk low in
the ladder, there are several mechanismw that could cause the liguid to be lost
wn a rung or rungs. Dunng accident conditions, the satety systems design
objective will be to koap the tungaten frum drying out. The LOCA mitigation
under theso conditions will depend on a cavity flood system and the RHR
system. This cese will prove 10 be thw most chullenging to analyzu, and

expennmental work may be required.

Luss-uf-llow-accidenis will be in the anucipated events witygory widi a
frequuncy of 107/yr. Thwe normal protection for Uwss wvents will be to tnp
the beam, and then hwat will be ramoved by the RIR systen 1, either foreed
tlow or by natural arculation. A concern i3 a LOPA with a failuru to trip the

beam. In a vafety-grade, two-out-of-four logic protuction system, the



umélilbllity would be in the range of 10 to 10°. The probability ot the LOTA
without a beam trip will therefore still be in the range of credible events. It
will be a design requirement that the beam trip have (wo scparate beam tripx
that are completsly independent, that rely on diverse conditions to detect a
beam trip condition, and that affect the trip of the beam in diverse ways.

Challenges

Tho design of the APT system is a challenging effort but will not require a
departure from standard engincering practice. The design of the safety
features is procceding in concert with the design for normal operation The
principlcs involved are well understood, but the uniquencas of the design
introduces many system interrclationships that require thoughtful analysis
and design.
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