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SUMMARY

This is the fourteenth (14th) in the series of quarterly

progress reports describing reference critical experiments

being performed at the Critical Mass Laboratory at Rockwell

R R A=

International's Rocky Flats Plant for the U, 8. Nuclear
Regulatory Commission (NRC),.

Eight critical experiments were performed using the low-
enriched, damp (H/U ~ ,77) uranium oxide (U30g) in the con-
crete reflector., This concludes the interstitially-moderated
experiments, Two critical experiments were repeated. One
was repeated ten months after the original experiment to
determine the combined effect of oxide weight gain and
statistical error of measurements, The second repeat
experiment was periormed a few hours after the original
experiment, so oxide weight gain would not be a factor, to
see the effect on critical results of restacking and re-
, arranging the oxide cans.

Impurity content and particle size distribution of the
; oxide were determined by laboratory analysis.

Water has been added to the uranium oxide to increase
the H/U atomi: ratio from 0,77 to 1.25. The uranium oxide
with an H/J ratio of 1.25 will be used in the next series
of experiments.

|
|
Reweighing of the oxide cans indicates that the oxide {
continues to gain weight. |

ret 107

P —
d

‘.

‘

‘

]

:

1

|

]

|

\

\

|

.
..



- —

NUREG/CR-0827
RFP-2932
Page 3

CRITICAL EXPERIMENTS AT ROCKY FLATS

Introduction to Critical Experiments

All experiments were performed on the horizontal split
table, consisting of two halves which move toward each other.
Each half of {he table supports a portion of the oxide array
and concrete reflector, The table is slowly closed until
criticality is reached for the experimental array of oxide
cans, A more detailed description of the horizontal split
table is given in References 1, 2, and 3.

The uranium oxide (U30g) is enriched to 4.46 wt-% 235y
and is packed in cubic aluminum cans 15.3 c¢cm on each side,
Each filled can weighs ~ 16 kg, and the oxide has a density
of 4.68 g/cm3. Water was added to the oxide to achieve an
H/U atomic ratio of 0,77.

The concrete reflector and oxide cans are the same ones
used for an earlier program (Reference 4)., The reflector
consists of two "frames' plus two end reflector panels., One
of each is shown in Figure 1. When the four are assembled
and the table closed, a nearly cubical hollow shell, ~1.3 m
outside and ~ 0,8 m inside, is formed. Precise dimensions
for each critical configuration are given later in this

report.
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Figure 1

The south "frame'" and its end reflector panel are shown
assembled on the south portion of the horizontal split table
(table closure is in the north-south direction). The cans
shown inside the reflector are empty and do not correspond
to any experimental array studied. The rectangular slots
in the top and bottom of the reflector frame provide clearance
for neutron source removal and the metal driver support rod,

respectively.
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Interstitially-Moderated Critical Experiments

The arrays studied ronsisted cf periodic arrangements of
oxide-filled aluminum cans surrounded, in some cases, by thin
sheets of neutron-absorbing materials on all six faces. In
other cases, these neutron absorbers were omitted. Pieces
of methyl methacrylate plastic (Plexiglasqp) were inserted
between the (unsheathed or absorber-sheathed) oxide cans as
interstitial moderating material. There was no plastic
between the cans and the reflector. Whichever materials
were used in an array, the repeated laminations of these
materials across the array were always pressed tightly
against the floor and west wall of the concrete frames on
both halves of the split table., This eliminated any gap
between elements of the array and these surfaces. The
elements of the array were positioncd on both halves of the
table such that the periodic arrangement of materials would
be preserved, as precisely as possible, at the moment the
two halves of the table were closed. After a core was
assembled, any space between the array and the east wall
of the reflector frame was filled with cuboidal pieces of
concrete cast especially for that purpose. Several of the
photographs later will show these nieces in position,
Vacant space above an array was not filled with concrete
because of the heavy weight wh.ch would be placed on the
oxide cans. Instead, any array expected prior to assembly

not to require the full vertical height of the reflector \rsb
\
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shell was built on thick concrete blocks also cast especially
for that purpose. This procedure minimized, but did not
eliminate, the top gap between the array and the reflector
frame., Sirmilarly, cast concrete "plugs’, just slightly
smaller than the rectangular o-ening in the frame, were
placed between the array and t reflector's end panel to
minimize the gap to the reflector in this direction, Such
plugs were used on the larger south portion of the reflector
frame only. This was so because¢ ithe array cans plus their
interstitial mode ".tor and absorber materials were already
oversized (a few millimeters) for the smalder north portion
of the reflector. This problem was solved by separating
the north reflector end panel from the reflector frame a
suitable distance, creating a gap a few millimeters wide in

the nearly cubical reflector shell. This gap was filled,
whenever it existed, by transite panels of suitable size to
form an extension to the north reflector frame., Transite
is a hard material composed of asbestos and Portland cement,
The composition of this material and the amount used in
different experiments is given in a later section.

Seven concrete-reflected critical cases are reported,
and thes< spanned four different combinations of interstitial
moderators between the cans and thir sheets of neutron
absorbers surrounding the cans, These data complete the
planned program for such experiments in both concrete and

plastic reflector frames.
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One combination studied had 2.4-cm-thick plastic between
adjacent cans and no other material (e.g. strong neutron
absorber) within the array. Figure 2 shows this combination
looking at the south face of the split table, This is the
optimum moderator thickness and 1s analogous to "category 1"
as discussed for the plastic reflector in Reference 2, This
configuration was taken to criticality twice in one day, the
difference between the two being that the forty cans were

reassembled in different locations (sees Repeat Critical

Moderated Experiment section of this report). Both experi-

ments had identical array shapes, a two-layer-high assembly
of sixteen cans per layer and a top layer of eight cans, for
a total of forty cans, The sixteen cans were divided into
identical 2 x 4 arrays on each half of the table, forming a

4 x 4 array per layer whenever the table became fully closed.
The top layer was incomplete, missing the north and the south
row of four cans each, The critical table separation for the
first experiment was 0,57 ecm, and that for the reassembled
array was 0,62 cm,

Another combination of materials studied used the same
thickness plastic between each can, but each can was further
sheathed on all faces by 0,054-cm=thick sheets of polyvinyl-
chloride (see Figure 3). This is analogous to "category 4"
as used in Reference 2, The neutron absorbtion added by
this material, principally by the chlorine, increased the

size of the array needed for criticality from forty to

JOF




frame would not be required, Similarly, a pre-cast concrete
piece to the left reduces the gap to the reflector in that
direction, Some gaps still existed, requiring the defini-
.ion of two cuboids: the core cuboid and the inner reflector
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Figure 2

Criticality occurred with three layers of cans when the
2.4-cm=thick plastic optimum modcorator thickness was used.
The cans were rot sheathed by any strong neutron absorbers.
The array was built on concrete block set within the frame
because prior calculations indicated the full height of the
cuboid,
I
I
I
I
3
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Figure 3

The oxide cans are sheathed on all six faces with
0.054 ¢m polyvinylchloride sheets, Plastic (2,4-cm=thick)

is used for the interstitial moderator.
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fifty-three cans. The critical table separation was 1.05 cm,
A previous table closure with fifty-two cans had also
achieved criticality (0.40 cm) but, upon disassembly of the
core, eight PVC pieces which should have covered the tops
of the bottom layer of cans on the south table were dis-
covered to have been inadvertently omitted.

The thin but rigid sheets of PVC material were held in
place with twelve grams of ordinary office tape (ScotChC)
Magic Mending tape).

A third combination used the same 2.4-cm-thick plastic
moderator. However, the cans were surroun’vd on all six
faces by 0.117-cm-thick plates of mild steel as shown in
Figure 4., This configuration is referred to as "category
2" in Reference 2, This 59-can array was so reactive that
the critical table separation was 1.18 cm, One can was
removed and the experiment repeated, but a positive reactor
period could not be obtained. The configuration was so
close to criticality that a very long negative reactor
period (164 minutes) was obtained with the table closed.
Nineteen grams of office tape was used to hold the steel
plates in position during assembly of the 59-can array.

The final configuration involved no neuiron absorber and
did not have plastic between every can, Oxide cans were
grouped into subarrays having no interspersed material, and

then these '"super-cans" (analogous to '"category 7" of
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Figure 4

The oxide cans are sheathed on all six faces by 0,117-
cm=thick mild steel plates, The plastic moderator was 2.4-

cm=thick.,
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Reference 2) were interstitially moderated by 2.5-cm=thick
plastic. The specific super-can array reported here (sece
Figure 5) contained a 2 x 1 x 2& high array of 2 x 2 x 2
super-cans on the north half of the split table. The south
half of the split table was different and somewhat more
complicated because the top layer was used to "shim" (by
varying the number of cans) the reactor to attain criti-
cality. The south table contained a full 2 x 1 x 2 high
array of 2 x 2 x 3 super-cans (three cans in the direction
of table movement) plus eight additional cans on the fifth
layer. These eight cans were built as though they were the
start of two new super-cans being built on top of the four
already present on the south table. Criticality for the
96-can array (total), composed of four and two-halves

2 x 2 x 2 super-cans on the north table and four and a
fraction of two more 2 x 2 x 3 super-cans on the south
table, occurred for a table separation of 0.59 cm,

For completeness, the critical parameters of the concrete-
reflected undermoderated array experiments, reported in
Reference 3 and defined in Reference 2 as 'category 6", are
included in all appropriate tables.

Experimental parameters for nine concrete-reflected
critical experiments in five categories of interstitial
moderation are presented in Table I, Repeated experiments
within a category are designated by letters A and B. The

principal experimental parameter is the '"Critical Table
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The north table for the "super-can" configuration.,
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Separation”, This is an interpolated value of the average
separation between table halves which would have existed had
the sysiem been precisely critical,

Figure 6 gives the reciprocal cf the measured reactor
periods for each case studied. This figure is used to
interpolate critical table separation, that separation at
which the reciprocal of the reactor period equals zero,

This average critical table separation is obtained from
data taken over the mating faces of the fuel region and

the reflector region.

Repeat Critical Moderated Experiment

One interstitially-moderated critical configuration in
the concrete reflector was repeated. The one selected was
the 40-can optimum-moderated (2.4 cm plastic between cans,
category 1) experiment. The purpose was to determine the
effect on the critical table separation of small variations
in gaps between adjacent cans resulting from small differences
in can dimension and assembly technique combined with the
effect of rearranging cans. The repeat experiment was done
on the same day as the original experiment specifically to
exclude any possible contribution due to the weight gein
problem, The general philosophy for restacking was to trade
the most centered cans with corner cans, and near-center cans
with other cans along the edges of the original array.

Critical assembly dimensions for the repeat experiment are

Al

b
‘...)(‘3\ D
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Figure 6

The positive and negative reactor periods can be obtained
from this graph for eight of the nine cases presented in
Table I. The remaining experiment never achieved a table
separation yielding a positive period. The ordinate (y-axis)
is the reciprocal of the reactor pericds measured at the two
table separations shown by dots. The line joining the two
dots permits the critical table separation to be interpolated

(reciprocal reactor period equals zero).
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given in the Critical Assembly Dimensions section of this

report. The dimensions did not vary significantly from the
original experiment.

The original experiment was critical with a 0.57 cm table
separation, compared to 0.62 cm separation for the repeated
experiment. The importance of the 0,05 cm difference in
table separation can be determined in terms of reactivity,
The positive and negative reactor periods from which critical
table separation is interpolated can be converted to excess
reactivity (Reference 3) and an average reactivity gradient
for table movement can be calculated. The average reactivity
gradient for the original and repeat experiment is 55.7 ¢ /cm.
If the table separation during critical of the repeat experi-
ment was closed 0.05 em close' (critical separation of
original experiment), the repeat experiment would be 2,79 ¢
above delayed critical, Mulitplying by T%ﬁ , where § ~
0.0065, the 0.57 ¢m table separation would correspond to a
'k of 0,0002,

The araat moderator experiment indicates that can
placement a, ' restacking have little effect on the reactivity

of the system,

Repeat Critical Driver Experiment

The concrete~reflected experiment with the metal driver

was rercated ten months after the original experiment to
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determine the uncertainties due to the oxide weight gain
and statistical error of measurements.

The repeat critical driver experiment used a 29,870 kg
enriched uranium (~ 93% 235y) metal sphere driver in a
5 x5 45 (124 cans and a space for the driver) array of
oxide cans. The experiment was performed on the horizontal
split table using the concrete reflector., Oxide cans were
placed irn the same position in the array as in the original
experiment, The total oxide can weight for the 5 x 5 x 5
array was 1855 kg (based on March 1, 1978, weighings) for
the original experiment, One different can was used in the
repeat experiment, increasing the total weight by 35 grams,
The original experiment was described in Reference 4.

The critical core separations of the repeated and original
experiments were 1.82 and 1.26 cm, respectively, under the
same conditions except for the oxide weight gain described
in Referenc~ 3 and a small perturbation of the core resulting
from the reassembly of the oxide cans. The reactivity, %5 .
in terms of change of (he core separation near critical is
12.6 ¢/mm for tne original experiment and 15.1 ¢/mm for the
repeated experiment, averaging 13.9 ¢ /mm, The difference
(5.56 mm) of two core separations corresponds to "k = 0,005,
which is approximately one sigma of the k,gy value calculated qqg
by the KENO-1V code using 100 batches of 300 neutrons pey N
batch, Therefore, the repeated experiment implies tgf}‘

variations of the oxide weight gain and small perturbations
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of the can position have little effect on the reactivity of
the system.

Restacked core cuboid dimensions nearly duplicate the
cuboid dimensions o¢f the original experiment and are given

in another section of this report,

Critical Assembly Dimensions

Three north-south pairs of cuboids (table closure was
in the north-south direction) are defined to describe the
dimensions of the critical assemblies, These pairs are the
outer refle~tor cuboids, inner reflector cuboids, and core
cuboids. All cuboid dimensions, north-south (N-8), east-
west (E-W), and vertical are given in reference to the
position of the horizontal table. The cuboids are defined

in more detail in Refeirence 3., Cuboid dimensions for the

entire series of interstitially-moderatcd, concrete-reflected

critical apy aches and the concrete~-reflected repeat driver
experiment are given in Table II., Figure 7 is the key to
Table II., The thickness of transite used (if any) between
the north reflector end panel and north reflector frame is

also given in Table I, Total weights and thicknesscs of

plastic and absorber sheaths used in the critical core cuboid

are given in Table III.
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FIGURE 7

Dashed lines indicate core boundacies
and solid lines represent veflector boundaries,
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TABLE II11I

Critical Core Cuboid
Plastic and Absorber Sheath
Maserial Dimensions

Plastic _J Absorber Sheath
i wTeoitganlt i Wgoilgahlt L 1(‘:":)8 SS | Material
_(g) (g)
1A 62345 2.43 - - --
1B 62345 2.43 - - -
2A 99110 2.43 75616 0.117 steel
2B 96678 2.43 74346 0.117 steel
A 86845 2.43 5196 0.054 PVC
4B 85347 2.43 4968 0.05. PVC
6A 62681 0,93 -- -~ -
6B 60857 0.93 -— - -
7 55956 2,45 - - -
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MATERIAL ANALYSIS

Uranium Oxide

Impurity analysis «f the wet (H/U = 0,77) compacted
samples of the uranium oxide was performed using atomic
absorption and emission spectrograph methods. Average
values of t(he impurities and the method of analysis are
given in Table 1V,

Two dry, uncompacted uranium oxide samples were analyzed
for particle size. The analysis indicates 93% of the particles
are between one and ten microns in size, Table V gives the
particle size analysis by averaging the results of the two

samples analyzed.

Non-Fissile Materials

The metal analysis of the north table scram guide
(denoted as S5 in Figures 8, 9, 10, and 17 of Reference 3)
and the steel lower channel framework portion of the table
(denoted as S6 in Fagures 8, 9, 10, and 17 of Reference 3)
has been completed and is given in Table VI.

Transite used in the north reflecior during some of the
concrete-1eflected critical experiments was analyzed. Tran-

site composition is given in Table VII.
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TABLE 1V
Oxide Impurity Analysis
Impurity Weight Methoq 9{
ppm Analysis

Al 37 E
B 0.3 E
Be < 0.4 E
Bi < S5 K
Ca 18 E
Cd < 8 A
Cy 128 A
Cu 185 A
Fe 312 A
K < 25 E
Mg 13 E
Mn < 3 E
Mo < 4 E
Ni 16 E
P - 70 E
Pb 210 E
Si 128 A
Sn <95 E
Vv < B E
Zn < 17 E

*A = atomic absorption method.

E = emission spectrographic method,

C)\f\\
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TABLE V

Uranium Oxide
Particle Size Analysis

: Percent of
pafiigisnzize ﬁifﬁé;;;f
<1 1.05
1-10 93.00
10 - 25 4.45
25 - 40 0.75
40 - 60 0.35
60 - 80 0.10
80 - 100 0.15
> 100 0.15
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TABLE VII

Transite Composition

Element g:igg;;
Ca 35
Al 1.7
Si 9.5
Mg 4.6
Fe 1.9
Na 0.3
K 0.2
C 0.64
S < 0.001
0 46,16

Density 2.44 g/cc
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THE SECOND WETNF.S: H/U = 1.25

One hundred twenty nine (129) oxide cans were injected
with sufficient distilled water to raise the H/U atomic ratio
from 0,77 to 1,25, All but four of these were 'regularly
packed" cans consisting of twenty-eight blocks of compacted
oxide weighing ~ 540 g each, The remaining four were
"special" cans having a U-shaped notch designed to clear
the metal driver support rod and other experimental equip-
ment. PRecause of this notch, the oxide in those cans
weighed only 82% of that in the 'regular" cans and received
correspondingly less water, Seven cans, including one
"special" can, were left at the first wetness since they
are not needed for projected experiments and doing so
retains the capability for future laboratory analyses at
the lower H/U ratio,.

The weight of water to be injected was calculated
recognizing that several materials contribute hydrogen to
an experimental can:

[a] ™he water initially injected to create the first
wetness (Nov=Deo, 1977).

[b] Moisture absorbed into the relatively hygroscopic
uranium oxide after it had been calcined at high temperatures
by National Lead of Ohio in 1976,

[c] The plastic sandwich bag which contained the loose

oxide powder at the time of compaction,
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TABLE VIII

RN N

Hydrogen Contribution for a Typical "Regularly Packed”
Oxide Can Yielding H'U =~ 1,25

Description We&frt 1&3&;53? ng;gﬁin
Fraction (g)
a, first water injection 273.2 .1119 30.6
b, initial moisture 37.8 1119 4.2
c.,d. plastic bags 53.0 . 1401 7.4
e, vinyl tape 3.0 . 0592 0.2
f. mylar tape 4.0 . 0683 0.3
g. this water injection 224.0 «1119 25.1
Total hydrogen weight per can 67.8
t; Uranium oxide weight including initial moisture 15129
—— Uranium oxide weight excluding initial moisture 15091
Uranium assay 0.8449
f: Total uranium weight per can 12750
<3
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Uranium Isotopic Enrichment

Date Weight-Percen. of Uranium Isotope Remarks

Measured U-234 U-235 U-236 U-238 (analysis by‘)
4/26/76 4.479 1st shipment, powder (National Lead)
8/10/76 4,476 2nd shipment, powder (National Lead)
111078 .030 4,465 . 086 95.419 H'U = .77 (Rocky Flats)
3/12/79 . 030 4,425 . 090 95.455 last at H'U = .77 (Rocky Flats)
Average . 030 f'é% . 088 95.437 total = 100,016 weight-percent

J
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drilled through the aluminum sides of a can, Thus, 4 g of
water were injected per hole, and Figure 8 shows one experi-
menter making these injections, The top 2 or 3 layers of
oxide blocks would accept the water readily. The bottom
several layers took longer because the oxide appeared to be
less permeable to water penetration. Eventually, every oxide
block received its total share of water, 4 g in each of two
holes, and the plastic wrappers around s2ach block reduces the
possibility that the water will migrate between blocks.,

Every can received a careful examination coordinated with
its watering. The vinyl tape holding the 1lid to the can was
removed and discarded., The 1lid was flattened if it had
become bent through use, One of two layers of mylar tape
covering each of eight rows of water injection holes was
removed and discarded. Then, the oxide was gouged with an
ordinary ice pick to facilitate water injection, The water
was injected through the now=-pierced remaining layer of mylar
tape, After watering one side of a can, it was wiped clean
and fresh strips of mylar tape were placed over the four
vertical rows of holes to prevent evaporation, The process
was then repeated on the opposite side of the can,

Each can was weighed before any of the above steps were
accomplished, This constituted the last weighing at the
first wetness (H'U = ,77). Each can was again weighed
after watering and retaping. This second weight yiekﬂgé

the first weighing at the second wetness (H/U ~ 1,25),

e;?9
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OXIDE WEIGHT GAIN

A weight gain problem has been discussed in several

previous quarterly progress reports (References 1, 2, 3, and

,
4)., The final weighing at the first wetness permits a con-
cluding assessment of the net weight gain over the one year's
time that the oxide resided at H/'U = 0.77,

The total weight of 125 "regularly packed" oxide cans
on March 1, 1978, just prior to the first experiments, was
1,999,033 g, an average of 15,992 g/can, This weight
included the can, lid, oxide, water, plastic bags, and two
kinds of tape., Between then and March, 1979, the same 125
cans gained a total of 3191 g (0.16%). The average weight
per can grew 25,53 g to ~ 16,018 g. Not all cans gained
weight at the same rate., The largest gain was 47 g, and
the smallest was 4 g, The weight gain for all 125 cans is
shown in Figure 9. Tihe standard deviation for this assumed
normal distribution is * 9,64 g,

The weight gain is probably attributable to oxygen
absorbed from the atmosphere. There are two possible

chemical mechanisms for this process. The first is:
2 UaOg + Op —# 6 U0, U1 '33»
The oxide U30g is known to be the stoichiometric form at

elevated temperatures, It is assumed that this material

slowly oxidizes to UOq over long periods at room temperature,
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However, only small particles of UOp (~ 1 micron) are
oxidized to UO5 at room temperatures (Reference 5). Particle
size analysis of the uranium oxide indicates 93% of the
particles are between one and ten microns (see Material
Analysis section of this report). The second possible
reaction is surface oxidation of UOp [U30g is UOg - 2(UO4) |
to U02.3 at room temperature in contact with dry air
(Reference 5). X-ray diffraction results of the uranjum
oxide indicate the presence of U0 , 5 (Reference 2).

Methods to verify the above chemical mechanisms are being

discussed.,



NUREG CR-0827
RFP-2932
Page 47

REFERENCES

I. Oh, D. Pecora, and R. E. Rothe, Reference Critical

Experiments Progress Report for Period January 1, 1978,

through March 31, 1978, NUREG/CR-0096 (RFP-2795), U. S.

Nuclear Regulatory Commission (June, 1978),.

G. R. Goebel, I, Oh, and R. E. Rothe, Reference Critical

Experiments Progress Report for Period July 1, 1978,

through September 30, 1978, NUREG/ CE-0499 (RFP-2858),

U. S. Nuclear Regulatory Commission (January, 1979),

G. R. Goebel, I. Oh, D, Pecora, and R. E. Rothe, Reference

Critical Experiments Progress Report for Period October 1

1978, through December 31, 1978, NUREG/CR-0642 (RFP-2888),

U. S. Nuclear Regulatory Commission (April, 1979),

B. B. Ernst, I, Oh, and G. Tuck, Reference Critical

Experiments Progress Report for Period April 1, 1978,

through June 30, 1978, NUREG/CR-0297 (RFP-2829) U, S,

Nuclear Regulatory Commission (September, 1978),

E. 4, P. Cordfunke, The Chemistry of Uranium, Elsevier

Publishing Company, New York, New York (1969).

(w.j

i -
=~



NUREG/CR-0827
RFP-2932
Page 49

ACKNOWLEDGMENTS

This work was performed for the U. S, Nuclear Regulatory
Commission, FIN No, Al1036, under U. S. Department of Energy
Contract DE~AC04--76DP@3533.

The following personnel performed "he work reported in
this quarterly progress report:

G. R. Goebel
I. Oh
D. E. Payne
D. Pecora
R. E. Rothe
W. R. Sheets
G. Tuck



L

NRC romwm 335 1 REPORT NUMBER (Ass.gned by DDC)

o US NUCLEAR REGULATORY COMMISSION
BIBLIOGRAPHIC DATA SHEET NUREG/CR-0827
4 TITLE ANU SUBTITLE (Add Vowme No , /f spprapriate) 2 (Lesve Dienk)
REFERENCE CRITICAL EXPERIMENTS Progress Report for | ar—gn -
Period January 1, 1979, through March 31, 1979 T SRR I eopmm it s
7 AUTHORI(S) 5 DATE REPORT COMPLETED
MONTH YEAR
G. R. Goebel, I. Oh, R. E. Rothe e W7o

9 PERFORMING ORGANIZATION NAME AND MAILING ADDRESS finciude Zip Code) DATE REPORT ISSUED
Rockwell International MONTH [vean
Energy Systems Group Auqust 1979
Rocky Flats Plant 6 (Leave biank)

P.0. Box 464
Golden, Colorado 87401 8. fLeove Diank)

12 SPONSORING ORGANIZATION NAME AND MAILING ADDRESS (nciude Zip Code) L
U.S. Nuclear Regulatory Commission N CHERL T TRRNnC, ST S
Office of Nuclear Regulatory Research
Division of Safeguards. Fuel Cycle S

and Environmental Research
_MWashington, D.C. 20555 , Fin No. A1036

13 TYPE OF REPORT PERIOD COVERED (Inciusive dates)
Quarterly - Technical January ' 1979 - March 31, 1979

15 SUPPLEMENTARY NOTES 14 Leave iank)

16. ABSTRACT @200 woras or less/

This is the fourteenth (14th) in the series of quarterly progress reports describing
reference critical experiments being performed at the Critical Mass Laboratory

at Rockwell International's Rocky Flats Plant for the U.S. Nuclear Regulatory
Commission (NRC).

Eight critical experiments were performed using the low-enriched, damp (H/U~=77)
uranium oxide (U,0,) in the concrete reflectoi. This conciudes the interstitially-
moderated experi%eﬁts. Two critical experiments were repeated. One was repeated
ten months after the original experiment to determine the combined effect of oxide
~weight gain and statistical error of measurements. The second repeat experiment
was performed a few hours after the original experiment, so oxide weight gain

would not be a factor, to see the effect on critical results of restacking and rearrang
the oxide cans.

Impurity content and particle size distribution of the oxide were determined by
laboratory analysis.

17 KEY WORDS AND DOCUMENT ANALYSIS 17a. DESCRIPTORS

170 IDENTIFIERS/OPEN ENDED TERMS

18 AVAILABILITY STATEMENT 19 !CUNHIIAW Eél report) |2V, N%QOF PAGES|

20. SECURITY CLASS (This page) 22 PRICE

ing

UNCI ASSTELED s

NAC FORM 335 (7.77)



2
NULCLE an

TATE
e AT oy ) N
WASHINLTON J055%
Fé AL BUSINE
PENALTY FOR PRIVAT SE $Hon

POSTAGHE AND
J 5 e

FERES PaD
EAm B

A ATORNY
MM IR OMN




