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One field in which the homogensous reactor shows promise for futwre use
is that of simultanecus power and plutoniwm prodnction. This memo has been
written as the result of an imvestigation of a lLarge Scale Homogeneous Reac-
tor (LSHR) for this purposs. The suthors have attempted, within the limite-
tions of time and information availabtle to them, to determine the unit cost
of plutonium resulting from the operstion of a fifteen foot homogeneous re-
acton;, esploying uwranyl sulfate solution, at a heat production rate of 1020
megmatte. T cost m deternined is $10LAS per grem of plutontw. | fuls L

The gensral layout of the reactor gestem includes the reactor core sur-
rounded by five unit cells, each one handling 20,000 gallons per minute of
wranyl sulfate solution from the core. In each cell, this sowp is divided inte
two streams, each one passing through a heat emchanger of 100 megawatt “wst
capacity. A quantity of the water pascing cnrough the heat exchangers is
converied v Z15 pel steam which them collects briefly in a stesm drwm, ex-
termal to the heat exchanger cell, before passing through the steam turbines.
Sach wnit cell of 200 megawatt heat capacity is comected, through the stesm
drum, to a turbogemerator unit of 50,000 kilowatt capacity.

Engineering and production data, as well as a brief smmary of the aper-
ating conditions and specifications for the reactor are compiled im figures
land 2, onpages 10 and 11 . It may be noted thereon, that the reactor
anmually produces for sale 1438 x 107 kilowatt howrs of slectricity. In
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detemining the unit cost for plutonium, a credit was taken for this elec-

tricity at the rate of seven mils per kilowstt hour. ‘

The capital investments considered in arriving at the fimal plutoniwm
cost figure are tabulated iz sumary in figure 3, om page 12 , and are out-
lined in detail in appendices B, C and D. Briefly, investment costs were
determined for the reactor and all its related equipment, instrumentationm,
and shielding, for the power plant including the steam turbo-generator uni‘s
and their related equipment, tie trenmmission terminal and electric plant,
for the land required and the improvements thereon, for the structures nes-
essary, and for the engineering required. In addition, approximate sllowances
of fiftesn percent were made for both comtingencies and overhead. (#ki
.

Amual costs for plutonium production are shown in figure L on pege 13 .
Do cxpitel Gangee Suiosted thesem Subels e amstimtte of e gl
area and chemical processing plant over & ten year period, as well as a two
percent charge for the use of government momey and a four percent charge for
taxss and insurance. The total yearly zapitd charge, therefore, amownts
sixtesn percent of the capital ‘nvestment. The direct opermatin; costs include
the fwl bwrnup, the payrolls of the operating persommel, the asawy water amd
““.MMWdMMﬂ-&
niw and plutonium separations. Thess are detailed in appendices C and E.
The annual inventory charges indicated are made in accordance with the recom-
mendations of the Operatiomal Analysis Staff. These irclude a sixtesn percent
annual inventory charge against all source and fissionable material, and a two
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Oredit is received for H.hS?gmporWnt“MJSlt
ar enrichment of 1.071% as received by the diffusi.n plant.
Cost of 1.07T1% U-235 = $19/gram U-235

Total credit received = 3,459 x 19 = § 654,721 per day

Het deficit chargeable to fuel costs = § k9,145/day
= § 16, 1hk,000/yr
(ksswming a .9 imnage factor to compute the amnual
figure)

2. Annual Unspent Fral Storage Cosis -
With a one week's supply on hand,
7 days x § 703,866/day x 16 (capital charge rate) =
= § 788,000 per year

3. Anoual Spent fuel Storage Costs -
With the material in storage for 10C days,
100 days x § 654,72)/day x .16 ‘capital charge) =

= § 10,476,000 per year

B. Losding with Highly Enriched (52.5%) Katerial plus Material fram Chemical
Procesaing .

l. Amnual Fuel Costs -
Bach day 1234 grams of 25 are burmed. The anmual fuel cost
is: 123k gw/day x 365 days/yr x § Wh.06/gn x .5 (imnage) = ;
= $17,860,000 per year
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2. Amual Unspent Fuel Storage Costs -
With a ome week's supply of 52.5% emriched m terial and

dep leted material from chemical processing, as shown in appendix

D, page 3, the inventory for unspent fuel = § L, 96L,000
Hence, the anmual charge = § 794,000

3. Annual Spent Fuel Storage Costs -
With the material in stovage for thirty-five days, as
shown in appendix D, page }, the invemtory for spemt fuel =

= § 22,510,000
Hence, the annual charge ® § 3,666,000

The estimated total cost by method A is, therefore, § 27,408,000, and,
by method B, is $22,320,000. The latter method is the more economical one and

has been adopted for the reactor under consideration.

It may also be noted that, in addition to the items listed above, a greater
cost would be encountered if method A were to be used, since much larger quan-
tities of materials must be transported %% and from the diffusiom plant, and
and the shipping costs would then increase the atove noted differemtial in

charges.






