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Results for Case A for Task Order 041-001

K. N. Schwinkendorf
Fluor Daniel Northwest, Inc., Richland, WA 99352
U.S. Department of Energy Contract DE-AC06-96RL13200
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Key Words: Spent Nuclear Fuel, MCO, MCNP

Abstract: A design change in the Multicanister Overpack (MCO)
container scrap basket has required a reevaluation for criticality
safety. The bounding case, the drop accident case for MarkIV-loaded
MCOs, was reanalyzed with Tess mass in the baseplate of the upper scrap
basket. The reduction in mass was from 50 1b to 271b. WNo statistically
significant difference between the two cases was found. The original
analysis is therefore considered valid and no additional analysis is
required.
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RESULTS FOR CASE A FOR TASK ORDER 041-001
Methodology

The Monte Carlo N-Particle (MCNP) (Breismeister 1993) computer code was used to perform
the calculation documented in this report. MCNP was used to perform a Monte Carlo simulation
of the transport of neutrons through a model of the Multicanister Overpack (MCO) container to
obtain a statistical estimate of the effective neutron multiplication factor, k..

Assumptions

MCNP calculation CASE4 (Schwinkendorf 1997) was based on an assumption of 3/8-inch
stainless steel baseplates forming the bottom of the scrap baskets. These baseplates are assumed
in the MCNP input model to be solid (the holes are not explicitly modeled). Given the diameter
of the baseplate, this model includes nearly 50 Ibs of steel. The current scrap basket design calls
for 27.13 1b instead of the 50 Ibs assumed in the reference. This calculation was therefore
modified by reducing the material density of the scrap basket baseplate so that the weight is
reduced to 27.13 1b.

CASEA4 is the Mark IV-loaded MCO after the drop accident, where all the intact fuel in the
central three fuel baskets are assumed to fragment, and pack together into an optimal
configuration with a packing fraction of 0.4 (the scrap baskets in the top and bottom locations
remain loaded with optimal 0.95 wt% enriched uranium metal scrap).

Input Data

The input file for this calculation may be found in filename case4 nu.inp, located on the
workstation server disk under the directory: /home_area/h56712/menp This data file is also
appended to this calculation note.

Calculations

This calculation was performed using 50 neutron generations of 1,000 neutron histories per
generation, and 10 generations were skipped before statistical information was included in the
result. The calculation was performed on the sgil Silicon Graphics workstation.

Results

The results are as follows:

CASE4 from the Schwinkendorf reference:
ke =0.9341 + 0.0028, 95% upper bound estimate = 0.9398

Modified CASE4 with the reduced-density scrap basket baseplate:
ke =0.9329 + 0.0027, 95% upper bound estimate = 0.9382

1
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Conclusions

The removal of neutron-absorbing material (reduced steel density in the scrap basket baseplate)
from the MCNP model should have increased the k.; of the system. However, this change in the
model is so slight that MCNP was not able to discern a statistically-significant difference in the
neutron multiplication constants between the two cases. The difference between the two kg
values is only one-third of the 1-sigma statistical error in the two cases. The conclusion is that,
within the statistical uncertainty in the Monte Carlo results, there is no statistically significant
difference between how the scrap basket baseplates were modeled in the reference and the
modified design. It is felt that no further analysis is required.
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MCNP input file

The following is a listing of the input file used to perform this calculation:

message:

multiple canister over-pack - RUN 4 - MKIV Drop Case
1 -18.82 -1 u=1 i
-6.55 1 -2
-1.00 2
-5 6 -9 8 -7 10 lat=2
-18.82 -3
-6.55 3 -4
-1.00 4
-11 12 -15 14 -13 16 ) lat=2

1 $ MKIV fuel scrap
$ fuel clad

$ lattice water
imp:n=1

$ MKIV fuel rubble
$ fuel clad

$ lattice water
imp:n=1

2
4
o
1
2
4
0
9 4 -1.00 -20 21 -19 $ top water reflector
10 4 -1.00 -21 22 -17 $ water in gap #1
i1 o -17 -22 23 £ill=2 $ scrap in basket #1
12 3 -4.717 -23 24 -17 $ ss plate #1
13 0 -17 -24 25 fill=4 $ MKIV rubble #2
14 3 -8.03 -25 26 -17 $ ss plate #2
15 0 -17 -26 27 fill=4 $ MKIV rubble #3
16 3 -8.03 -27 28 -17 $ ss plate #3
17 0 ~17 -28 29 £fill=4a $ MKIV rubble #4
18 3 -8.03 =-29 30 -17 $ ss plate #4
19 0 -17 -30 31 £fill=2 $ scrap in bagket #5
20 3 -8.03 -31 32 -17 $ ss plate #5
21 3 -8.03 -32 33 -18 $ ss mco bottom end cap
22 3 -8.03 36 -18 -21 32 $ steel on side of mco
23 4 -1.00 -19 18 -21 33 $ water surrounding mco
24 4 -1.00 -33 34 -19 $ water below ss end cap
25 3 -8.03 17 -35 32 -21 $ mco liner
26 4 -1.00 35 -36 32 -21 % water gap
0 3

outside world

1 cz 0.9 $ optimum scrap radius

2



2 cz
3 cz
4 cz
5 px
6 px
7P
8 p
2 P
10 p
11 px
12 px
13 p
14 p
15 p
16 p
17 cz
18 cz
19 cz
20 pz
21 pz
22 pz
23 pz
24 pz
25 pz
26 pz
27 pz
28 pz
29 pz
30 pz
31 pz
32 pz
33 pz
34 pz
35 cz
36 cz
mode n
kcode
ksrc
ml
m2
m3
méd
mt4
m5
mé

1000

92235,
40000
6000.
25055,
14000.
24000.
28000.
26000.
1001.
lwtx.
6000.
25055.
14000.
24000.
28000,
26000,
5010.
5011.
92235

. 96444

.60741
.51418

.51418
.57735
.57735
.57735
.57735
.25861
.25861
.57735
.57735
.57735

211344
211344
.03444
.03444
.03444
.03444
. 03444
. 03444
-11344
-11344

50c  -0.
50c  -1.
50c -0.
50c -0.
50c -0.
50c  -0.
50c -0.
55¢  -0.
50c  -0.

01t

50c -0.
50c  -0.
50c  -0.
50c  -0.
50c  -0.
55¢c  -0.
50c  -0.
55¢c  -0.

.50c  -0.

coooo0o00O OO0

1.6 0.0 1
1.0 0.0 -1.
1.0 0.0 1
1.0 0.0 -1.
1.0 0.0 2
1.0 0.0 -2
1.0 0.0 2
1.0 0.0 -2
50

0 122.
[ 122.
0 59.
.0 59.
[

o

0 -59.
0 =58,
0 -122.
.0 -122.
009471 92238.
000

0004

0200

0100

1900

0925

6871

1119 8016 .
000396

0198

0099

1881

091575
680223

00199

00801

009471 92238

0.
0.

HNF-

.74842

74842

.74842

74842

.60802
.60802
.60802
.60802

1947
1947
89155
89155
50c

50c

.50¢c
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scrap tcken clad radius

optimum rubble radius

rubble token clad radius

lattice hexagon planes for scrap

o

S

lattice hexagon planes for rubble

basket diameter 23.25"
outer steel radius 20"
water outside mco

top of water reflector
top of water gap #1
top of scrap #1

top of ss plate #1

top of MKIV rubble #2
top of ss plate #2

top of MKIV rubble #3
top of ss plate #3

top of MKIV rubble #4
top of ss plate #4

top of scrap #S

top of ss plate #5

top of ss end cap
bottom of ss end cap
water below ss end cap
mco liner

water gap

WD A A D D DA A D A A

10 source points
mkiv inners

zr clad

stainless steel 304
(8.03 g/cc)

-0.990529

©w v v oo

-0.8881 $ water

borated stainless steel 304
(8.03 g/cc)

o

-0.9905292 $ mkiv outers
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