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LA-2063

TABLE I.
MASS LIMITS FOR INDIVIDUAL SYSTEMS

Maximum mass in kg of X = 0235, Pu239, or 0233

metal; principally
low H hydrogenous
mixtures, compounds,
compounds mixtures principally solutions
oSu/x<2 H/x$20 H/XS100 H/X unlimited(®)
U235 (Rets. 1, 3, 4, 5, 14, 25)
thick water reflector 11.0 2.5 0.80 0.35
nominal reflector (£ 1" water) 15.0 3.5 1.04 0.43
minimal reflector (S 1/8" ss) 22.0 5.0 1.40 0.55
Pu239 (pefs. 5, 22, 25, 27)
thick water reflector 2.6(P) 2.2 0.50 0.25
nominal reflector (S 1'" water) 3.3(®) 3.2 0.70 0.32
minimal reflector (< 1/8" ss) 4.4(P) 4.8 1.00 0.43
u233 (Refs. 5, 16, 25, 27)
thick water reflector 3.0 1.3 0.48 0.25
nominal reflector (< 1" water) 4.1 1.7 0.69 0.33
minimal reflector (£ 1/8" ss) 6.0 2.3 0.90 0.45

(a)See p. 29 for values of H/X beyond which no limit is required.

(b)These limits apply to Pu metal at p = 19.6 gm/cms; for alloy at p = 15.8 gm/cm3
the corresponding limits are 3.5 kg with thick water reflector, 4.8 kg with nomi-
nal reflector, and 7.0 kg with minimal reflector.
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L1792 :LA-2063

TID-7016 Rev.]1 Table 1 79I BL : Rey. 1
VALUES OF BASIC NUCLEAR PARAMETERS (7193 i Rev2
lf!l v I lf” ' Pll”'
Minimum Minimum Minimum

Recommended Crltlcall Recommended Critlcall Recommended Critical

Mass, kg:

Solution (0.35) 0.35(0M6)  0.82 |[o.253 0.25(0,55) 0.59 ![0.2510.22 0.51
Metal [11.0110.0 (20.1) 22.8 | [30]13.2 (g.7) 7.5 '[2.612.6 5.6 a phase
l 3.5 7.6 8 phase

Diameter of Infinite | l
Cylinder, in.:

Solution [(50] s.0(55) 5.4 |37 3.7 (45) 4.4 |[4,51 4.2 4.9
Metal [2.5] 2.7(28) 3.1 |5 L7(1,¢) 1.9 [[14)1.4 1.7 « phage
I , 1.8 2.1 aphlle
Thickness of Infinite
Slab, in.: I |
Solution (t4) 1.5(1.8) 1.7 j0.510.8(1.2) 1.2 [[1-5o.9 1.3
Metal (0.7 0.5 (9,5) 0.6 [0.2] 0.2 (o, 2) 0.3 ,[0.2] 0.18 0.24 g phase
| 0.22 0.28 8 phase
Solution Volume, liters [4.3] 4.8 (5‘,8) 6.3 '[Q,OJ 2.3 (3.5) 3.3 [3.3] 3.4 4.5
Chemical Concentration '
of Aqueous Solution,
g (of isotope)/liter 10.8(14.5) 12.1 10.0 (10,8) 1.2 6.9 7.8

Homogeneous Hydrogen-
Moderated Uranium, wt % 0.95 1.0

|
|
|
|
l
l

N
U** Enrichment of ;
|



Table 2.1. Single-Parameter Limits for Uniform
Aqueous Solutions Reflected by an
Effectively Infinite Thickness
of Water *

Subecritical limit for

Parameter 23 SU 23 3U 239!,“
N:Pu>4

Mass of fissile

nuclide, kg 0.76 0.55 0.51
Solution cylinder

diameter, cm 13.9 11.5 15.7
Solution slab

thickness, cm 4.6 3.0 5.8
Solution volume, liters 58 3.5 7.7
Concentration of fissile

nuclide, g/liter 115 10.8 7.0
Areal density of fissile

nuclide, g/cm? 040 035  0.25

*These values are from Ref. 9.

Table 2.2. Single-Parameter Limits
for Metal Units Reflected by an
Effectively Infinite Thickness

of Water*
Subcritical limit for
Parameter
23§ U 3233 U 239 Pu

Mass of fissile

nuclide, kg 20.1 6.7 49
Cylinder diameter, cm 7.3 4.6 4.4
Slab thickness, cm 1.3 0.54 0.65
Uranium enrichment,

wt%3%U 5.0 - -

*These values are from Ref. 9.
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Table 1

Single-Parameter Subcritical Limits for Uranium and Plutonium Solutions,
Reflected by an Effectively Infinite Thickness of Water

Subcritical Limit

Diameter Atomic Areal
of Thickness Density | Ratio® of | Density
Mass of | Cylinder [ of Slab | Volume of Hydrogen of
Fissile of of of Fissile to Fissile
Fissile Nuclide | Solution | Solution | Solution | Nuclide { Fissile | Nuclide
Solute (kg) (cm) (cm) (L) (g/L) | Nuclide | (g/cm?)
3YO,F, 0.54 10.5 2.5 2.8 10.8 2390 0.35
33Y0,(NO3), | 055 11.7 3.1 3.6 10.8 2390 0.35
B5YO,F, 0.76 13.7 4.4 5.5 11.6 2250 0.40
B5U0,(NO3), | 0.78 14.4 49 6.2 11.6 2250 0.40
#9Pu(N0s), 0.48 15.4 5.5 7.3 7.3 3630 0.25
g0
P
Table 3

Single-Parameter Subcritical Limits for Metal Units,
Reflected by an Effectively Infinite Thickness of Water

Subcritical Limit
Mass of
Fissile | Cylinder Slab Uranium
Nuclide | Diameter | Thickness | Enrichment
Nuclide | (kg) (cm) (em) | (wi% 235U)
B3y 6.0 4.5 0.38 -
(6m | (4.8 (0.54)
By 20.1 7.3 1.30 5.0
o) | (3 (1.3) (5.0)
B9py 5.0 4.4 0.65 -
(49) | (4® (0.65)
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Fig. 6. Masses of spheres of homogeneous water-moderated U(93.2) as functions of 235U density.
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ISOTOPIC COMPOSITION OF PLUTONIUM _|

uopu > ulPu

/“"Pu>15 wt% and *'Pu< 6 wi% _

2Py > 25 wt% and 'Pu < 15 wt%

PuO; in (PuO; + U0;) (wt %)

Fig. 15. Subcritical volume limits for water-reflected spheres of aqueous mixtures of

PuO, and U(0.7)0,.
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