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This is a historical document that is being released for public availability. This
was made from the best available copy. Neither the United States Government
nor any agency thereof, nor Battelle Memorial Institute, nor any of their
employees, makes any warranty, express or implied, or assurnes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use
would not infringe privately owned rights. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States
Government or any agency thereof.
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The attached tables are intended as an extension of the data that will be used in
the forthcoming Production Studies. It considers thorium load substitution for the
netural uranium cases previously reported. It is felt that the thorium cases will
inevitably become part of the current production cases, and that this information
should be available for record and inspection for technical details.

Should there be any disagreement in the data presented, will you kindly cell the
autbor immediately. Your thorough analysis will be appreciated.
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Table No. 1

Small Reactors

Thorium Loadings (5 ppm U-232 in U-233)

Nat U Loadings Blanket Loadings Full Conversion

Forecast AEC Case Forecast AEC Case Forecast AEC Case

Power Level 1 960 1 960 1 960 1 960 1 960 1 960
Percent to Nat 85 85 75 75 - -
E 15 15 25 25 100 1C0
Operating Efficiency 76.8 73.5 75.1 71.9 68.7 65.8
KMWD to Nat 466.9 L46.9 402.9 385.6
E Spike 60.4 57.8 59.1 56.5 5h.1 51.7
E Blanket 22.0 21.1 75.2 72.1 22. 66.0
E Core . 2.
Total 549.3 525.8 537.2  51%.2 E91.% 370.2
Exposure - Nat (MWD/T) 600 €00 600 500 - -
E- (MWD/AT) 790 790 790 790 790 790
Thorium (MWD/AT) Fringe - 1080 1 080(1285 g/T) 1 080 1 080
Core - - - - 661 661(1
Conversion Ratios -~ g Pu or U-233/MWD &
Pu Nat .848 .848 .8u8 .848 - -
Pu E - Spike 694 694 .69k .69k .69k 694
Blanket - - .683 .683 .683 683
Core - - - - .683 .683
U-233 E Blanket - .180 .180 .180 .180
Core - - - - .189 .189
Leakage - - .017 017 .017 .OL17
Tonnage - Nat (tons/yr) T778.2 T4l .9 671.6 642.7 - -
E gsPike) 10k4.3 99.8 74.8 71.6 68.4 65 .4+
(Blanket) - - 95.2 91.2 87.0 83.5
(Core) - - - - L66.7 Wh6.7
Thorium (Blanket) - - 16.7 16.0 15.3 14.6
(Core) - - - - 51.6 9.4
Production (annual kg)
Pu - Nat 395.9 378.9 341.7 327.1 - -
Pu - E (Spike) hi.g ho.1 41.0 35.3 37.5 35.9
(Fringe) 15.6 1.9 51.4 Lo,z 47.0 45,0
(Core) - - - - 251.8 2k1.0
U-233 (Blanket) - - 13.5 13.0 12.4 11.9
(Core) - - - - 69.7 65.7
(Leakage) 9.1 8.7 8.4 8.0
Ts 6.3 6.0 - - - -
Total Pu 4=9,7 439,9 L3h,1 415.6 336.3 21.
Total U-233 22,6 G 83.%
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Teble No. 2

C Reactor

Thorium Loading (5ppm U-232 in U-233)

Nat U
Power Level 2 191
Percent to Nat 76
E 2k
Operating Efficiency 5.7
XMWD to - Nat 460.7
E Spike 145.5
Blanket
Core
Total 606.2
Exposure - Nat (MWD/T) 600
E 810
Thorium (MWD/AT) Fringe -
Core -
Tonnage - Nat (tons/yr) 767.2
E (Spike) 179.4
(Blanket) -
(Core) -
Thorium (Blanket) -
(Core) .
Conversion Ratios (g/MWD)
Pu - Nat .856
E - Spike .T0L
Blanket -
Core -
U-233 - Blanket -
Core -
Leskage -
Production - (ennual kg)
Pu - Nat 394.3
E - Spike 102.0
Fringe -
Core -
U-233 - Fringe -
Core -
Blanket -
Total Pu 196.3
Total U-233

Blanket Thorium
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Page 2

Thorium Changeout

2 191

66
3k

™".0

391.2
112.7

89.0
592.9

600
810

1 080 (1 285 g/T)

652.0

139.1
108.8
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.180
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Table No. 3
K Reactors

Thorium Loadings (5 ppm U-232 in U-233)

Regular Blanket Loading Core and Blanket
Power Level 4 400 4 %00 4 400
Percent - Nat 88 78 -
E 12 22 100
Operating Efficiency 81.0 80.1 8.7
KMWD - Nat 1 1hh.7 1 003.1 -
E - Spike 156.1 154 .4 151.7
Blanket - 128.5 126.3
Core - - 985.5
Exposure - Nat 630 630 -
E 870 870 870
Thorium - Fringe(}MWD/AT) - 686 (878 g/T) 686 (878 g/T
Core - - . 386 (902 g/T
"Tons - Nat U 1 817 1 592.2 -
E 179.4 325.1 1 452.3
Thorium (Blanket) - 41.7 L1.0
(Core) . - - 185.7
Conversion Ratio (g/MWD)
Pu - Nat .918 .918 -
Pu - E Spike .T49 .T49 .Th9
Pu - E (Q Support) - LT49 .T49
U-233 Spike - 162 .162
Core - - 170
Leskage - .009 .009
Production (kg/yr)
Pu - Nat 1 050.8 920.8 -
E Spike 116.9 115.7 113.6
E Fringe - 96.2 gk.6
E Core - - 738.1
U-233 - Fringe - 20.8 20.5
Core - - 167.5
Blanket - 11.6 11.h4
Total Pu 1 13[.1 1 132.7 gﬂg.é
Total U-233 - 32. 199,
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