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Totel investmant 510 S0 510 98 140
- Site ond yard flned chorges 034 036 - 018 -
B Reoctor-plont tized chorges 450 480 - 216 -
Power-plont fized charges 205 208 - 148
Total fixed chorges e 69 - 406 190
(wills per Lwhe nei outpyt) {6.8) 12.8) 2.9y
cocfont Reactor aanvct opareting cast 106 074 OF4 QI -
‘\ Power-plont onnuci oper cot 046 046 046 033 o
Nepf+ly  loiolonnwcloperailngcosnn 1.52 120 120 072 040
. {mills por kwhr net outpul) L (L 06 (06
Anneal (usl, procetsing cond 1038 4.60 150 1.50 1.67
(mills per Rwhi net oumput) w4 (1Y) . 28
e Tatal annuol costy WA 122 70 a1 400
P & e o) Net copaclty, mw 1450 1450 1430 1600 1000

Nest on, outpul, 1000 mwhr 1020 1010 1020 ngo 687
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of highly enriched materinl. An assembly of o large num-
ber of stainiess-steel fuel elements make up the core. A

p the core, g the
critica) mass and limiting the heating outside the core.
All these are In o cylindrical steel vessel, 8x8 {t. The vessel
must be designed to circulste the tiquid sodium, to refuel,
end to date control hani:

Two ¢l ic pumps the primary cool-
ant to two (ntermediate heat exch st 900 F, i
to the reactor at 600 F, p. 99. The intermediate coolont (so-
dium) hests the two steam g The intermedi
hest exchanger can be o single-tube design since sodium
leakage {from intermediate to primary circuits will not affect
reactor operation.

Moving 8 reflector between core and blanket, or altering
disposition of fertile and fisslonable matersl can be used

f will probabty d 1

COMPACT SODIUM-COOLID RIACTOR must be shisided and or-
ronged for removing preducts ond recharging ot (ntervals

device releases the plates to let them foll into their shesths.

A storage aren holds new fuel assemblies. A separate
storage tank holds irradiated fuel assemblies for the nee-
essary time. The entire renctor charge must be replaced
several times per yeor.

Reactor-plant operation needs 103 men, and power-plant
14 men, a total of 117, These do not include maintenance
men. it was assumed that fuel-clement fobrication and
pr ing would be handled by central facillties.

Liquld-Matal-Cooled Fast Reactor, Table | gives details
of the reactor, shown on page 100. A breeder blanket of
depleted or natural uranium surrounds the resctor core
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to control the reactor. Either method can use contro! drums,
p. 100. Anoth ibility is o bl A outside
the core, whith can be saised or lowered to change reac-
tlvity.

Need for an inert stmosphere (helium), obove the sodium
at all times, H fueli C 1 fucling of
the core and lnner portion of the breeder blanket will be
needed once a year. I the reactor rung as o converter,
the U235 remainlng in the core must be decontaminated and
reprocessed. If the reactor runs as o breeder, a portion
of the separated and decontaminated plutonium must be re-
processed to make up a future core.

The reactor is designed to run with an 8095 annual capac-
ity factor. One month is provided {or scheduled mointenance
and refueling.

The [ast reactor connot be considered equal to the
water-cooled reactor on the basis of existing technology,
time needed for design and construction, reliability of
cost and performance estimaotes, or safegunrds and degree
of isolation now required.

Two more years will be needed to complete o fast reactor
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THE STUDIES continued

incremringly important as the ecanomic life of the project

ompared to o water-cooled thermal reactor.
'“':"‘x“:;:'; p) ed at the exp of additional and s ded. Uncertainties with the initiol plant, however,
™ 'flel development work. and the desire to minimize i make it preferat
p.;-' ¢ results to dote have not shown any limitotions on  not to use such refinements now.
e f liquid sodium. With further experience it When reactor i dits hove been blished

ture O
::\ywb": :ouible to raise coolent temperatures togenerate

.F steam for the turbine.
’o‘l’guomlc Studles. Table II gives the estimated invest.

in an actusl design, detailed analysis should be made to

evaluate cycle refinements. On o project for power only

these would be af greater importance.
Conclusions. 1. Dual-purp

t costs {6r the two types of dual-purp A All
._-':::, ore based on June 1952 rates end prices. They ore
cantractor's price, plus 10% for owner's overhead. AEC
loboratery auclear design and development entails consid-

are now techni-
cally [easible.

2. Construction and operating costs of the water-cooled
thermal-type reactor can be predicted with (air degree of

erable cost that wos nat included in these esti This
waos ot consideted chargeoble to o specific project.

Table 111 shows the resulta of briel studles made to
measure the economic fensibility of nuclear energy. These
ase besed on 20-yeat amortization for power and fuel fab-

. Detailed design of such o reactor can be started
promptly. Placing primary emphasis on plutonium pro-
duction, at earliest possible date for a definite production
period, will maoke this reactor very attractive, )

3. The liquid-metal-cooled fast reactor conserves uron-

rleation plants, private utility 1 ing, 80% ity

ctor.
uCnu 1 shows that on immediatety feasible nucleor-power

jum and promises to be adaptable to high steam conditions.
This makes it more sttractive for power. Design and con-
struction ought to be undertaken even though certain

plant cannat compete with current st lectric plants.
The 3.6 mills per kwhr of Case i assumes cepital costs of
the plant have been amortized, and shows the plant would
have substantisl velue as o power prod after

work will be needed during the design period.
4. Though the liquid-fuel fast reactor seems to have
greatest possibility of low-cost power production, the de-

from pl production. Case 111 indl that s future
atomic ‘plant might produce power on o competitive basis.
This duced costs ing from: improved
hnol perati peri . construction of a lerge
block of capacity (500 mw) ot ane site.
Certaln improvements in thermal efficiency could be at-

1 t still needed prevents design and construction In
the near future.

5. It seems power soles from a dusl-purpose reactor will
not reduce the coat of plutonium production by o substan.
tisl emount. Under present plutonium demand snd cost
conditions, however, power sales more than justify the ad-
diti i in dua! plants. After plutonium

tained by refinements of design in the turbi

d d "ceases angd i is recovered, the reactors

1ot

plant, ing in pl ducti This b

mey be i as power pr only.

», ") tad

Commonwealth Edison — Public Service

This group belioves heavy
and cooled reactor has best economic possibili-
ties. But they see the gas-cooled reactor as a
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causing minimum interference with prod
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Two were idered: (1) g led groaphite-
moderated (2) heavy-water-moderated and .cooled. The
g8r-cooled unit wos chosen first, because more information
way ilable on i i ion and opersting
€xperience. It seemed thot less extrapolation of design
deta, less time and expense for research and development
would be needed.

The heavy-water reactor was canceived essentially by the
Argonne National Laboratory. The working group primarily
heiped in solving some of the clectrical, mechanical and
ftructurel design problems, and prepared cost estimates.

Gas-Coolod Roactar. This 350-mw heot-output unit has
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HILIUM-COOLED RIACTORI beilors in  80-ft-high buiiding
teed 150-pilg 325-F steom to 80-mw wrblne on epen platform
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