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Systematically explored the relevant Parameters gn concluded that, for some
of the warheads, the performance margins could ang should be enhanced by
Oné or more of Several optiong involving the boost System. These system
Specific options include inereased initia} T loading, reduction of LLCE inter-
vals, and uso of improved &35 transfer sygtoms with the aimn of impmving the
quality of the end-of-life boost gas fill. The analysis in Ref. | showed that
Optirnization for 5 START | Stockpile put 4 modest demand o additional .

(U) The developments required tq implement sych impravements are

confidence in the nuclear stockpile by helping compensate for uncertainties in
the minimym required yields of the Primarties, based on the existing nucloar
test data base, that May grow as the Primaries ago, The data assemnbled in our
1995 report suggested that many of the Performance margin enhancerents

that were recommended g desirable weare achicvable wi thout greay, expense,

our overal] ﬁmling is one of disappointment at the slow Pace, low priority

and limiteq Scape of the lab/DOE elforts to Provide enhaneeq primary per- .
formance Inargins,

(U)  Our bagie conclusion js thay the US should act (o Preserve acle-
Quate performance margins bromptly, rather than waiting for better potor.
tial techniea) solutions to emerge from the Stockpile stewardship Program.
Since the 1905 study we have been offerec N0 technicg) reasons - an(] foreseo
one emerging from, future advances jn undcrstanding weapon physics - fur
delaying sueh enhancemonts,
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(U) we emphasize the importance of enhancing the performance mar-
gin - ie. the excess of the minimmym expected primary yield under worst
couditions, Yp,, above the minimum primary yield recuired for certified sec-

ondary yield, Y, for two specific reasons:

a) the Prilnary must provide appropriate drive for the secondary or the

warhead will fai] to mecet its military characteristics as designed

) there are Unavoidable uncertainties in determining the precise valucs
of Yp; and Yp2, and confidence in their values may erode ag weapons

age and are refurbished without input from underground tests.

(U) The performance marging muyst be maintained qt sufliciently higly

Jevels, under o)) operational conditions in the stockpile-to-target sequenee,
to cover these circumstances.

(U) we therefore recommend that Defense Programs set as
an explicit and high-priority program goal the increase of perfor-
mance margins for selected weapons systems. We also recommend
caution in introducing potentin] changes that wolld introduce new risks or
uncertainties, such as common mode failurcg associated with relying on single

technologies (e.g. Acorn) for all, or most, of the gas transfer systems.

(U)  "The recent decision regarding tritium Production, which should

assure a known and reliable yearly amount of new tritium, will make it eas-

ler to develop tlc quantitative detajls regarding increase of margin through
changes in £as systems and cycle times.
() Irnplemen(,ing enhancements of perform

ance margins does 1ot jn.

terfere with slockpile stewardship, and necq not await the fing] completion of,

for example, modern rebaselining of ¢he Weapons systems invol ved. Instead,
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enhancing performance mazgins is highly complementary to, and supportive
of, the goals of stockpile stewardship, in that jt helps compensate for any
added uncertaintjes that might be associated with the ESP and SLEP. If
margins are increased, jt may be easier to achieve other goals of the stoek-
pile stewardshi program, for example by reducing the specs for purity or
homogenei ty of specific metal or high explosive Parts. In fact the overall sen-
sitivity of the warheads to small material changes in such compaonents cue
to new remanufacturing techniques or to aging may be greatly rechiced in
the presence of increased margins. It would be of interest to expand current
studies of these sensitivities for the Present stockpile by also examining the
case of a stockpile in which every weapons system has a substantial margin.
"The results could lead to important redirections of program cfforts, provided

that the fNiecessary margin increases are put into place.

transfer systems for each individual warhead in the stockpile and recommend

appropriate actions to address concerng where they are identified.
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