22.351 Systems Analysis of the Nuclear Fuel Cycle
Spring 2003
ProblemSet #1

State the assumptions that you made in order to reach answers to the
questions below.

(1) The USEC is currently in the process of gradually integrating some 500 MT of highly
enriched uranium (HEU) from Russia as part of the nuclear weapons "Megatons to
Megawatts" program. The HEU (at 90% U-235)* is blended down to 5 w/o U-235*
in Russia before export by mixing it with natural U*(at 0.711 w/o U-235).

(a) How much net newly-mined Unat Will this displace, assuming an enrichment
plant tails of 0.3 w/o U-235%*?

(b) How much SWU will this displace?

(c) How many reactor full-power years of energy is represented by the 5 w/o
product, assuming;:
discharge burnup = 60 MWd/kg
Reactor rating = 1150 MWe; 3411 MWth

(d) Assume that natural uranium costs 35 $/kg and SWU 75 $/kg on today's

market. How much is the Russian blended-down product worth? Isita
bargain at the (originally) agreed to price of 12 billion dollars?

)
(a) What is the volume of the spent fuel assemblies represented by this deal if the
fuel density is 10 g/cc and the fuel is 25% of the fuel volume?

(b) What is the total activity in curies that is associated with the spent fuel at
discharge? [see Table 9.1 of the Textbook, attached in the next page]

(c) What is the ore volume that is "saved" by this deal? (See Table 9.1 for info)

(d) What is the total waste saved from conversion and enrichment?

*assume for simplicity
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