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Parsons Engineering Science
AVLIS Program, Lawrence Livermore National Laboratory
Safety Engineering and Analysis Support Services, Group B Task
USEC Contract No. USEC-96-C-0012

Form 1A
Computer Software Verification Record Verification # PD-A-VV-003
Software Title: MCNP 4A : A Monte Carlo N Particle Transport Code
Release Version: 4A Release Date: November 1993

Software Developed By: Los Alamos National Lab

Computer System ID (PC CPU Serial Number): 501981-801 056AVO000189 (DOE 6246264)
Additional Computer ID : 501981-80]1 056AV0000238 (DOE 6246271)
Additional Computer ID : 501981-801 056AV0Q000041 (DOE 6239600)
Additional Computer ID : 501981-801 056AV0O000088 (DOE 6246288)

Computer System Processor: 586 (Pentium) Clock Speed: 166 MHZ)
Memory: 32 MB Hard Drive Capacity: 1,600 (MB)

Operating System: Windows 95
Language/compiler: Lahey Fortran 77
Computer System ID (PC CPU Serial Number): 00123358

Computer System Processor: 586 (Pentium) Clock Speed: 100 (MHZ)
Memory: 48 MB Hard Drive Capacity: 1,080 (MB)

Operating System: Windows 95
Language/compiler: Lahey Fortran 77

Description of Verification Run(s): This software requires that it be compiled specifically for the machine it is to ed on.
._Jerefore to facilitate ease in the verification process the software automatically runs 25 sample problems to ensure proper

installation and compilation. Once the runs are completed the software checks for verification b rming a file comparis
the new output file and the old output file. Any differences between any of the files will cause a verification error. Due to the
manner in which the verification is completed file comparison) a verification error does arily indicate a problem, thi:

indicates that a closer look at the output files is needed to determine the cause of the error(s).

Input File Name: See MCNP-4A documentation
Output File Name: See MCNP-4A documentation
Disk Name and Path: CAMCNP 4A or C:AMCNP (this is computer specific)

Results of Verification Run: The verification runs produced a verification error. This occurred on all stems that MCNP was
installed. Upon further investigation of all 5 systems, 4 of the 25 sample problems had output files that differed from those
lied. However, these problems do not invalidate the verification runs. Using the file comparison method for verification is a
ood beginning, but will result in errors if any additional output is requested, thereby moving the positions of the rows to
compared causing errors even when the final results are exactly the same. This was the case with the runs that were found to hav
roblems. It appears that additional output was requested by the code developers after the sample problems were already created.
In order to confirm this the final results of these four cases were compared and ifference was found. Therefore MCNP-4A is
verified and may be used as needed. Attachment A has the file comparison results. Attachment B has the full output of those files
that showed any discrepancy.
Verifed By: Roq sl T M “Comn T o2y A Date: 2/ 878,
Print é
CheckedBy:5KVf/l W Woeul RIE b Date: /&'Ilz A
Print Signature

' . (Page 1 0f423)
7




HNE-SD-SNF- CSWD 005, Rev. 0

Parsons Engineering Science
AVLIS Program, Lawrence Livermore National Laboratory
Safety Engineering and Analysis Support Services, Group B Task
USEC Contract No. USEC-96-C-0012

Form 1B
Computer Software Validation Record

Software Title: 4A : A Monte Carlo N Particle Transport Code

Release Version: 4A Release Date: November 1993

Software Developed By: Los Alamos National Lab

Software Description: is a_general ose Montt Jo N-Particle pre th be used for neutron. photon, elec
or coupled neutron/photon/electron u'ansport, inchiding the capability to calculate for critical systems. The code treats an arbitrag

-dlmen ioual co ﬁ ration aterials in geometric cells bounded ﬁr - nd 5£¢0) d- egree urface and fourth-d

as ENDF/B- VI are accounted for. Thermal tron are described by both the free gas and S(a. odels. For photons, the code
take account of mcoherent and coherent scattenn the pos 1b11 of ﬂuorescent emxssmn fter hotoelectnca SOIPLo]

bremsstrahlung but does not include external or self-induced fields. Important standard features that make MCNP very versatile
and east to use include a powerful general source, criticality source, and surface source: both geometry and output tally plotters: a
rich collection of variance reduction technigues: a flexible tally structure: and an extensive collection of cross-section data.

Computer System ID (PC CPU Serial Number): 501981-801 056AV Q000189 (DOE 6246264)
Additional Computer ID : 501981-801 056AV0000238 (DOE 6246271)
Additional Computer ID : 501981-801 056AV0000041 (DOE 6239600)
Additional Computer ID : 501981-801 056AV0000088 (DOE 6246288)
.Computer System Processor: 586 (Pentium) Clock Speed: 166 (MHz)
Memory: 32 __MB Hard Drive Capacity: 1,600 (MB)
Operating System: Windows 95
Language/compiler: Lahey Fortran 77

Computer System ID (PC CPU Serial Number): 0012358

Computer System Processor: 386 (Pentium) Clock Speed: 100 (MHz)
Memory: 48 __MB Hard Drive Capacity: 1,080 (MB)

Operating System: Windows 95
Language/compiler: Lahey Fortran 77

Software Model Validation: The model set up was to determine the energy deposition. and thereby the dose. to numerous
detectors from a box-like gamma emitting source through various shields. This is one of the situations that M was developed
to calculate. See the MCNP 4A user’s manual for further information. M is a Monte Carlo program which traces the collision
history of particles and hotons based on the basxc rinciples of nuclear h 51cs as discussed in ha ter 2 of “MCNPTM--A General

M
4A Monte Carlo N-Particle Transport Code System,” RSIC (CCC- 200 The recent development of MCNP is described in “Recent
CNP Developments™ by J. S. Hendricks and J. F. Briesmeister (see IEEE Transactions of Nuclear Science, Vol 39 # 4, 1992

(which is attached to this record). As specified in the
Prepared By: an:(ap 3" nA EConn T WM Date: /?‘/{7'/‘7[

Print ature/
Checked By: Stecrn &L Ao lfaf/s %W Date: £ 2////7{
Print Signature
/ (Page 2 of 423 )
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< - Parsons Engineering Science
AVLIS Program, Lawrence Livermore National Laboratory
Safety Engineering and Analysis Support Services, Group B Task
USEC Contract No. USEC-96-C-0012

Form 1B (Continued)
Computer Software Validation Record

Software Model Validation (cont.):

RSIC Newsletter of October 22, 1993 (see Section 3 of the M manual {CCC-200]), “The last version released to
RS 4.2, was so robust that in over two years of use by over a thonsand users at hundreds of institutions arouns worl
no important errors were found. M 4A rajses the standard of quality even higher. The code can be made to track MCNP 4.2
identically (except for MCNP 4.2 bugs), indicating that no new bugs have been added (new DBCN(2 tion). The test set has
been upgraded and the installation procedure has been tightened further, and include END/B-IV and ENDL data. These has been
more testing and benchmarking of M 4A than any prerelease M version in history. The code has undergone eight months
of testing with preliminary versions at Los Alamos. Many significant changes from MCNP 4.2 have been documented and can be
traced. Most Software Quality Assurance guidelines of IEEE and European 1SQ-9000 have been applied, including for the first

time, multiple reviews of all coding.

The MCNP Team continues to pay cash to anvone who can find the slightest flaw in the code. There were 59 such cash awards

ade for MCNP 4.2.”

e neutron transport portions of this software has been validated by comparison with benchmark problems as described in

“MCNP: Neutron Benchmark Problems” (1 A-72212) which is also included in the RSIC MCNP 4A manual (ch >-200).

Code Agamst Cold Critical Expenments,” by S. §1taraman (see Trans Am. Nucl. Soc. 63 426 [June 19917) both of which are

attached to this record.

The photon transport portion of this software has been validated by comparison with benchmark problems as described in:

. 1.S. Hendricks and J.F. Briesmeister, “Recent MCNP Developments”, JEEE Transactions on Nuclear Science, Vol. 39,
No. 4, pg. 1035-1040, 1992,

. R. Guaraldi, F, Padoani. K. W. Burn, and G, Gualdrini, “Monte Carlo Applications to Photon Radiation Protection and
Dosimetry At ENEA.” Progress In Nuclear Energy. Vol 24, pg. 365-376, 1990.

. D.J. Whalen, D. E. Hollowell, and J. S. Hendricks. “Monte Carlo Photon Benchmark Problems,” Proceedings of the
International Topical Meeting on Advances in Mathmematics, Computations. and Reactor Physics, 5, 301. 5-1 (April
1991)

. S. Sitaraman, “Benchmarking Study of the MCNP Code Against Col itical Experiments”, Transactions of the

merican Nuclear Society, Vol. 63, pg. 426-429, 1991,

. LS. Hendircks, D.J. Whalen, D.A. Cardon, J.L.. Uhle, “MCNP Neutron Benchmarks”, Transactions of the American
Nuclear Society, Vol. 65, pg. 262-263, 1992.

. .J. Whalen, D. E. Hollowell, and J. S. Hendricks, “M : Photon Benchmark Problems.” 1.A-12196 (September

1991).

ies of these papers are attached.

validation of the beta (i.e., electron) transport portion of this software is discussed in “Monte Carlo Applications To Photon

Radiation Protection and Dosimetry At ENEA” as discussed above,

R . (Page 3 of 423 )
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ched are the actual file comparison results from the five computers listed above. These are broken down by system with the files
have discrepancies being listed in fully in Attachment B.

Computer System ID : 501981-801 056AV0000189 (DOE 6246264)

Difm01
Comparing files INPOIM and mctl01
FC: no differences encountered

Difm02
Comparing files INP02M and mctl02
FC: no differences encountered

Difm03
Comparing files INPO3M and mctl03
FC: no differences encountered

Difm04
Comparing files INPO4M and mct104
FC: no differences encountered

Difm05
Comparing files INPO5M and metl05
FC: no differences encountered

ifm06
nparing files INPO6M and mctl06
*o: no differences encountered

Difm07
Comparing files INPO7M and mctl07
FC: no differences encountered

Difm08
Comparing files INPOSM and mctl08
FC: no differences encountered

Difm09
Comparing files INPOIM and mctl09
FC: no differences encountered

Difn10
Comparing files INP10M and metl10
FC: no differences encountered

Difm11
Comparing files INP11M and mctli1
FC: no differences encountered

Difmi2
Comparing files INP12M and mctl12

{ . no differences encountered
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ifm13
mparing files INP13M and met]13

C: no differences encountered

Difm14
Comparing files INP14M and mctl14
FC: no differences encountered

Difml5
Comparing files INP15M and mctl15
FC: no differences encountered

Difm16
Comparing files INP16M and mctl16
FC: no differences encountered

Difm17
Comparing files INP17M and metl17
FC: no differences encountered

Difm18
Comparing files INP18M and meti18
FC: no differences encountered

Difm19
Comparing files INP19M and meti19
: no differences encountered

Difm20
File(s) not found : inp20m

Difm21
Comparing files INP21M and mctl21
FC: no differences encountered

Difm22
Comparing files INP22M and mctl22
FC: no differences encountered

Difm23
Comparing files INP23M and mctl23
FC: no differences encountered

Difm24
Comparing files INP24M and mctl24
FC: no differences encountered

Difm25

Comparing files INP25M and mctl25
FC: no differences encountered

001
‘npaﬁng files INPO10O and outp01
C: no differences encountered
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if002
paring files INP02O and outp02
: no differences encountered
Difo03

Comparing files INPO30 and outp03
FC: no differences encountered

Difo04
Comparing files INP04O and outp04
FC: no differences encountered

Difo05
Comparing files INPO5O and outp05
FC: no differences encountered

Difo06
Comparing files INPO6O and outp06
FC: no differences encountered

Difo07
Comparing files INPO70 and outp07
FC: no differences encountered

Difo08
Comparing files INPO8O and outp08
- no differences encountered

Difo09
Comparing files INPO9O and outp09
FC: no differences encountered

Difol0
Comparing files INP100 and outp10
FC: no differences encountered

Difoll
Comparing files INP110 and outp11
FC: no differences encountered

Difo12
Comparing files INP120 and outpl2
FC: no differences encountered

Difo13
Comparing files INP130 and outp13
FC: no differences encountered

Difol4

Comparing files INP140 and outp14
FC: no differences encountered

* 15
Qmparing files INP150 and outpl5



. j: no differences encountered
1fol6

Comparing files INP160 and outp16
FC: no differences encountered

Difol7
Comparing files INP170 and outp17
FC: no differences encountered

Difol8
Comparing files INP180 and outp18
*kaks INP18O

HNF-SD-SNF-CSWD-005, Rev. 0.

cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222
cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204

ko ok Out‘pls

cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222

source distribution written to file inp18s

cycle= 5

cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204

AR KHKHK

Difol19
Comparing files INP190 and outp19
FC: no differences encountered

Difo20
paring files INP20O and outp20
*** INP200
Aok ke kK 0utp20
8 0.000E+00 0.000E+00 0.000E+00
9 0.000E+00 0.000E+00 0.000E+00
10 0.000E+00 0.000E+00 0.000E+00
11 0.000E+00 0.000E+00 0.000E+00
12 0.000E+00 0.000E+00 0.000E+00
13 0.060E+00 0.000E+00 0.000E+00
14 0.000E+00 0.000E+00 0.000E+00
15 0.000E+00 0.000E+00 0.000E+00
16 0.000E+00 0.000E+00 0.000E+00
17 0.000E+00 0.000E+00 0.000E+00
18 0.000E+00 0.000E+00 0.000E+00
19 0.000E+00 0.000E+00 0.000E+00
20 0.000E+00 0.000E+00 0.000E+00
21 0.000E+00 0.000E+00 0.000E+00
22 0.000E+00 0.000E+00 0.000E+00
23 0.000E+00 0.000E+00 0.000E+00
24 0.000E+00 0.000E+00 0.000E+00
25 0.000E+00 0.000E+00 0.000E+00
26 0.000E+00 0.000E+00 0.000E+00
27 0.000E+00 0.000E+00 0.000E+00
28 0.000E+00 0.000E+00 0.000E+00
29 0.000E+00 0.000E+00 0.000E+00
. 30 0.000E+00 0.000E+00 0.000E+00
.11 0.000E+00 0.000E+00 0.000E+00
32 0.000E+00 0.000E+00 0.000E+00

1
1

b b bt et b bk b b b b bl b bed ek bt e b e

1-3.604E-01 4.799E-01 7.999E-01 1.000E+00 1.000E+00 0.000E+00
1-2.241E-01 3.960E-01 8.905E-01 1.000E+00 1.000E+00 0.000E+00

1-2.928E-01 -7.352E-01 6.114E-01 1.000E+00 1.000E+00 0.000E+00
1 8.260E-01 1.184E-01 5.510E-01 1.000E+00 1.000E+00 0.000E+00
1 7.540E-01 -1.976E-01 6.264E-01 1.000E+00 1.000E+00 0.000E+00
1 8.140E-01 -3.427E-01 4.690E-01 1.000E+00 1.000E+00 0.000E+00
1-1.257E-01 8.038E-01 5.814E-01 1.000E+00 1.000E+00 0.000E+00
1-1.464E-01 -1.070E-01 9.834E-01 1.000E+00 1.000E+00 0.000E+00
1 1.310E-02 -1.617E-02 9.998E-01 1.000E+00 1.000E+00 0.000E+00
1-8.843E-01 -4.126E-01 2.187E-01 1.000E+00 1.000E+00 0.000E-+00
1 4.260E-01 4.153E-01 8.038E-01 1.000E+00 1.000E+00 0.000E+00
1-7.311E-01 -1.136E-02 6.822E-01 1.000E+00 1.000E+00 0.000E+00
1-2.370E-01 3.207E-01 9.171E-01 1.000E+00 1.000E+00 0.000E+00
1 4.276E-01 -2.485E-02 9.036E-01 1.000E+00 1.000E+00 0.000E+00
1 7.662E-01 7.908E-02 6.378E-01 1.000E+00 1.000E+00 0.000E+00
1-4.247E-01 2.688E-01 8.645E-01 1.000E+00 1.000E+00 0.000E-+00
1 2.096E-01 5.730E-01 7.923E-01 1.000E+00 1.000E+00 0.000E+00
1-2.665E-03 -5.270E-01 8.499E-01 1.000E+00 1.000E+00 0.000E+00
1 7.228E-01 4.233E-01 5.463E-01 1.000E+00 1.000E+00 0.000E+00
1 3.484E-01 -3.564E-01 8.669E-01 1.000E+00 1.000E+00 0.000E+00
1 8.706E-01 -3.198E-01 3.738E-01 1.000E+00 1.000E+00 0.000E+00
1-8.188E-01 2.059E-01 5.359E-01 1.000E+00 1.000E+00 0.000E+00
1 5.727E-01 8.124E-01 1.100E-01 1.000E+00 1.000E+00 0.000E+00
1 5.390E-02 5.914E-01 8.046E-01 1.000E+00 1.000E+00 0.000E+00
1-5.778E-01 5.375E-01 6.141E-01 1.000E+00 1.000E+00 0.000E+00



3 0.000E+00 0.000E+00 0.000E+00
4 0.000E+00 0.000E+00 0.000E+00
35 0.000E+00 0.000E+00 0.000E+00
36 0.000E+00 0.000E+00 0.000E+00
37 0.000E+00 0.000E+00 0.000E~+00
38 0.000E+00 0.000E+00 0.000E+00
39 0.000E+00 0.000E+00 0.000E+00
40 0.000E+00 0.000E+0C 0.000E+00
41 0.000E+00 0.000E+00 0.000E+00
42 0.000E+00 0.000E+00 0.000E+00
43 0.000E+00 0.000E+00 0.000E+00
44 0.000E-+00 0.000E+00 0.000E+00
45 0.000E+00 0.000E+00 0.000E+00
46 0.000E+00 0.G00E+00 0.000E+00
47 0.000E+00 0.000E+00 0.000E+00
48 0.000E+00 0.000E+00 0.000E+00
49 0.000E+00 0.000E+00 0.000E+00

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1.7.198E-01 -2.890E-01
1 2.210E-01 2.482E-01
1 4.339E-01 7.515E-02
1-4.263E-01 8.490E-01
1-3.933E-01 -9.179E-01
1-4.846E-01 4.378E-01

HNF-SD-SNF-CSWD-005, Rev. 0

6.311E-01 1.000E+00 1.000E+00 0.000E+00
9.432E-01 1.000E+00 1.000E+00 0.000E+00
8.978E-01 1.000E+00 1.000E+00 0.000E+00
3.123E-01 1.000E+00 1.000E+00 0.000E+00
5.266E-02 1.000E+00 1.000E+00 0.000E+00
7.573E-01 1.000E+00 1.000E+00 0.000E+00

1-5.950E-01 -5.730E-01 5.636E-01
1-7.252E-01 -5.143E-01 4.578E-01
1-7.156E-01 4.734E-01 5.136E-01
1-1.771E-01 9.229E-01 3.417E-01
1-1.149E-01 -4.206E-01 8.999E-01
1 4.509E-01 8.630E-02 8.884E-01
1-7.358E-01 2.500E-01 6.294E-01
1-8.448E-01 3.645E-01 3.917E-01
1 1.958E-01 -2.769E-01 9.407E-01
1 2.788E-01 -7.325E-03 9.603E-01
1-3.201E-01 4.174E-01 8.505E-01

1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E-+00
1.000E+00 1.000E+00 0.000E-+00
1.000E+00 1.000E+00 0.000E+00
1.00OE+00 1.000E+00 0.000E+00

50 0.000E+00 0.000E+00 0.000E+00 1 8.960E-01 -1.641E-01 4.126E-01 1.000E+00 1.000E+00 0.000E+00
Iproblem summary
run terminated when 10000 particle histories were done.
0
photon creation  tracks  weight energy photon loss tracks  weight energy
(per source particle) (per source particle)
source 0 0. 0. escape 575 5.7500E-02 1.5476E-02
energy cutoff o o0 0.
time cutoff 0 0 0.
Qight window 0 0 0. weight window 0 o 0.
1 importance 0 0. 0. cell importance 0 o 0.
weight cutoff 0 0 0. weight cutoff 0 0. 0.
energy importance o 0 0. energy importance 0 o 0.
dxtran 0 0 0. dxtran 0 0. 0.
forced collisions 00 0. forced collisions 0 0 0.
€xp. transform o 0 0. exp. transform 0 0 0.
from neutrons 0 0 0. compton scatter [ 6.6993E-05
bremsstrahlung 694 6.9400E-02 1.7315E-02 capture 119 1.1900E-02 1.7720E-03
p-annihilation 0 0. 0. pair production 0 0. 0.
electron x-rays 0 0. 0.
1st fluorescence o 0. 0.
2nd fluorescence 0 o 0.
total 694 6.9400E-02 1.7315E-02 total 694 6.9400E-02 1.7315E-02

number of photons banked
photon tracks per source particle

total photon collisions 130

any termination 7.0450E-05

694
6.9400E-02
photon collisions per source particle 1.3000E-02
capture or escape 7.0450E-05

average lifetime, shakes
escape 6.7786E-05
capture 8.3325E-05

cutoffs
tco 1.0000E+34

eco 1.0000E-01

wel 0.0000E+00
wc2  0.0000E+00

energy

7.1762E-01

0
electron creation tracks  weight energy electronloss  tracks  weight
(per source particle) (per source particle)
source 10000 1.0000E+00 1.0000E+00 escape 9464 9.4640E-01
energy cutoff’ 2046 2.0460E-01 2.0141E-02
time cutoff 0 o 0.
ight window 0 0. 0. weight window 0 0. 0..
1 importance 0 0. 0. cell importance 0 0 0.
weight cutoff 0 0. A weight cutoff 0 0. 0.
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. rgy importance 0 o 0. energy importance 0 0. X
. ‘r production 0 0 0. scattering 0 0 2.6560E-01
compton recoil 2 2.0000E-04 3.7815E-05 bremsstrahlung 0 o 2.4158E-02
photo-electric 29 2.9000E-03 4.7387E-04
photon auger 0 o 0.
electron auger 0 0. 0.
knock-on 1479 14790E-01 2.7007E-02
total 11510 1.1510E+00 1.0275E+00 total 11510 1.1510E+00 1.0275E+00
number of electrons banked 1510 cutoffs
electron tracks per source particle 1.1510E+00 tco  1.0000E+34
electron sub-steps per source particle 7.7164E+01 eco 1.0000E-01
total electron sub-steps 771636 wel  0.0000E+00
wc2 0.0000E+00
computer time so far in thisrun ~ 0.00 minutes maximum number ever in bank 4
computer time in merun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 4748878 most random numbers used was 4277 in history 7375
range of sampled source weights = 1.0000E-+00 to 1.0000E+00
ek ok K
Difo21

Comparing files INP210 and outp21
FC: no differences encountered

Difo22

mparing files INP220 and outp22
no differences encountered

Difo23
Comparing files INP230 and outp23
FC: no differences encountered

Difo24

Comparing files INP240 and outp24

e ek ok INP24O

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253
estimator cycle 4 aveof 2cycles combination simple average combined average corr

LA 2 Outp24

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

source distribution written to file inp24s cycle= 3
estimator cycle 4 aveof 2cycles combination simple average combined average corr
e 3k o ok ok ok
LEL I L INP24O
tally type 6  track length estimate of heating. units mev/gram

tally for neutrons
ke ok koK outp24
tally type 6 track length estimate of heating. units mev/gram

tally for neutrons
ek kokokok

025
‘nparing files INP250 and outp25

FC: no differences encountered

10
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‘omputer System ID : 501981-801 056AV0000238 (DOE 6246271)

Difm01
Comparing files INPOIM and mctl01
FC: no differences encountered

Difm02
Comparing files INPO2M and met!02
FC: no differences encountered

Difm03
Comparing files INPO3M and mctl03
FC: no differences encountered

Difm04
Comparing files INPO4M and mcti04
FC: no differences encountered

Difm05
Comparing files INPOSM and mectl05
FC: no differences encountered

Difm06
Comparing files INPO6M and mctl06
FC: no differences encountered

K 07
Q;paring files INPO7M and mectl07

FC: no differences encountered

Difm08
Comparing files INPOSM and metl08
FC: no differences encountered

Difm09
Comparing files INPOOM and meti09
FC: no differences encountered

Difm10
Comparing files INP10M and metl10
FC: no differences encountered

Difml1
Comparing files INP11M and metl11
FC: no differences encountered

Difmi2
Comparing files INP12M and mctl12
FC: no differences encountered

Difm13

paring files INP13M and metl13
no differences encountered

11
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ifm14
‘lnnparing files INP14M and mctl14
C: no differences encountered
Difm15

Comparing files INP15M and mctl15
FC: no differences encountered

Difm16
Comparing files INP16M and mctl16
FC: no differences encountered

Difin17
Comparing files INP17M and metl17
FC: no differences encountered

Difmi18
Comparing files INP18M and mctl18
FC: no differences encountered

Difm19
Comparing files INP19M and mctl19
FC: no differences encountered

Difm20
File(s) not found : inp20m

1
Comparing files INP21M and mectl21
FC: no differences encountered

Difm22
Comparing files INP22M and mctl22
FC: no differences encountered

Difm23
Comparing files INP23M and mctl23
FC: no differences encountered

Difm24
Comparing files INP24M and mctl24
FC: no differences encountered

Difm25

Comparing files INP25M and mct125
FC: no differences encountered
Difo01

Comparing files INPO1O and outp01
FC: no differences encountered

. 1002
paring files INP02O and outp02
C: no differences encountered

12
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1003
d’nparing files INPO3O and outp03
C: no differences encountered
Difo04

Comparing files INP040O and outp04
FC: no differences encountered

Difo05
Comparing files INPOSO and outp05
FC: no differences encountered

Difo06
Comparing files INP060 and outp06
FC: no differences encountered

Difo07
Comparing files INPO70 and outp07
FC: no differences encountered

Difo08
Comparing files INPO8O and outp08
FC: no differences encountered

Difo09
Comparing files INP09O and outp09
: no differences encountered

Difo10
Comparing files INP100 and outp10
FC: no differences encountered

Difoll
Comparing files INP110O and outpl1
FC: no differences encountered

Difol2
Comparing files INP120 and outpi2
FC: no differences encountered

Difol3
Comparing files INP130 and outpi3
FC: no differences encountered

Difol4
Comparing files INP140 and outpl14
FC: no differences encountered

Difo15
Comparing files INP150 and outp15
FC: no differences encountered

) Qols
omparing files INP160 and outp16

13
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{ 9 no differences encountered
ifol7

Comparing files INP170 and outp17
FC: no differences encountered

Difol8

Comparing files INP180 and outpl18

ek INP] 80

cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222
cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204
*EEREE uip]8

cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222
source distribution written to file inp18s cycle= S

cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204

Fokoksokk

Difo19
Comparing files INP190 and outp19
FC: no differences encountered

Difo20
Comparing files INP20O and outp20
kkkokok INPZOO
HEARER G20
8 0.000E+00 0.000E+00 0.000E+00
9 0.000E+00 0.000E+00 0.000E+00

10
11
12
13

¢ 34
{
35
36

0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E-+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.060E+00 0.000E-+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E-+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E~+00
0.000E+00 0.000E-+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00

1
1

D T T S e U Py P Y T

1-3.604E-01 4.799E-01 7.999E-01 1.000E+00 1.000E+00 0.000i5+00
1-2.241E-01 3.960E-01 8.905E-01 1.000E+00 1.000E+00 0.000E+00

1-2.928E-01 -7.352E-01 6.114E-01
1 8.260E-01 1.184E-01 5.510E-01
1 7.540E-01 -1.976E-01 6.264E-01
1 8.140E-01 -3.427E-01 4.690E-01
1-1.257E-01 8.038E-01 5.814E-01
1-1.464E-01 -1.070E-01 9.834E-01
1 1.310E-02 -1.617E-02 9.998E-01
1-8.843E-01 -4.126E-01 2.187E-01
1 4.260E-01 4.153E-01 8.038E-01
1-7.311E-01 -1.136E-02 6.822E-01
1-2.370E-01 3.207E-01 9.171E-01
1 4.276E-01 -2.485E-02 9.036E-01
1 7.662E-01 7.908E-02 6.378E-01
1-4.247E-01 2.688E-01 8.645E-01
1 2.096E-01 5.730E-01 7.923E-01
1-2.665E-03 -5.270E-01 8.499E-01
1 7.228E-01 4.233E-01 5.463E-01
1 3.484E-01 -3.564E-01 8.669E-01
1 8.706E-01 -3.198E-01 3.738E-01
1-8.188E-01 2.059E-01 5.359E-01
1 5.727E-01 8.124E-01 1.100E-01
1 5.390E-02 5.914E-01 8.046E-01
1-5.778E-01 5.375E-01 6.141E-01
1-7.198E-01 -2.890E-01 6.311E-01
1 2.210E-01 2.482E-01 9.432E-01
1 4.339E-01 7.515E-02 8.978E-01
1-4.263E-01 8.490E-01 3.123E-01

14

1.000E+00 1.000E+00 0.000E+00
1L.OOOE+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E~+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E-+00
1.000E+00 1.000E+00 0.000E-+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+G0
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E-+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
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37 0.000E+00 0.000E+00 0.000E+00 1  1-3.933E-01-9.179E-01 5.266E-02 1.000E+00 1.000E+00 0.000E+00
38 0.000E+00 0.000E+00 0.000E+00 1 1-4.846E-01 4.378E-01 7.573E-01 1.000E+00 1.000E+00 0.000E+00
39 0.000E+00 0.000E+00 0.000E+00 1  1-5.950E-01-5.730E-01 5.636E-01 1.000E+00 1.000E+00 0.000E+00
40 0.000E+00 0.000E+00 0.000E+00 1  1.7.252E-01-5.143E-01 4.578E-01 1.000E+00 1.000E+00 0.000E+00
41 0.000E+00 0.000E+00 0.000E+00 1 1-7.156E-01 4.734E-01 5.136E-01 1.000E+00 1.000E+00 0.000E+00
42 0.000E+00 0.000E+00 0.000E+00 1 1-1.771E-01 9.229E-01 3.417E-01 1.000E+00 1.000E+00 0.000E+00
43 0.000E+00 0.000E+00 0.000E+00 1 1-1.149E-01 -4.206E-01 8.999E-01 1.000E+00 1.000E+00 0.000E-+00
44 0.000E+00 0.000E+00 0.000E+00 1 1 4.509E-01 8.630E-02 8.884E-01 1.000E+00 1.000E+00 0.000E+00
45 0.000E+00 0.000E+00 0.000E+00 1 1-7.358E-01 2.500E-01 6.294E-01 1.000E+00 1.000E+00 0.000E+00
46 0.000E+00 0.000E+00 0.000E+00 1 1-8.448E-01 3.645E-01 3.917E-01 1.000E+00 1.000E+00 0.000E+00
47 0.000E+00 0.000E+00 0.000E+00 1 1 1.958E-01-2.769E-01 9.407E-01 1.000E+00 1.000E+00 0.000E+00
48 0.000E+00 0.000E+00 0.000E+00 1 1 2.788E-01-7.325E-03 9.603E-01 1.000E+00 1.000E+00 0.000E-+00
49 0.000E+00 0.000E+00 0.000E+00 1 1-3.201E-01 4.174E-01 8.505E-01 1.000E+00 1.000E+00 0.000E+00
50 0.000E+00 0.000E+00 0.000E+00 1 1 8.960E-01-1.641E-01 4.126E-01 1.000E+00 1.000E+00 0.000E+00
Iproblem summary
Tun terminated when 10000 particle histories were done.
0
photon creation  tracks  weight energy photon loss tracks  weight energy
(per source particle) (per source particle)
source (U escape 575 5.7500E-02 1.5476E-02
energy cutoff 0 0. 0.
time cutoff 0 o0 0.
weight window 0 0. 0. weight window 0 0. 0.
cell importance o 0. 0. cell importance ¢ 0. 0.
weight cutoff’ 0 0. 0. weight cutoff’ 0 0. 0.
ergy importance 0 0. 0. energy importance 0 0. 0.
‘tran 0 0 0. dxtran 0 0 0.
orced collisions 0 o 0. forced collisions 0 0 0.
exp. transform 0 0. 0. exp. transform 0 O 0.
from neutrons 0 0. 0. compton scatter o 0. 6.6993E-05
bremsstrahlung 694 6.9400E-02 1.7315E-02 capture 119 1.1900E-02 1.7720E-03
p-annihilation 0 0. 0. pair production 0 0. 0.
electron x-rays 0 0. 0.
1st fluorescence 0 0. 0.
2nd fluorescence 0 0. 0.
total 694 6.9400E-02 1.7315E-02 total 694 6.9400E-02 1.7315E-02
number of photons banked 694 average lifetime, shakes cutoffs
photon tracks per source particle  6.9400E-02 escape 6.7786E-05 tco 1.0000E+34
photon collisions per source particle 1.3000E-02 capture 8.3325E-05 eco 1.0000E-01

total photon collisions 130

any termination 7.0450E-05

capture or escape 7.0450E-05

wel  0.0000E+00
we2 0.0000E+00

0
electron creation tracks  weight energy electronloss  tracks  weight energy
(per source particle) (per source particle)
source 10000 1.0000E+00 1.0000E+00 escape 9464 9.4640E-01 7.1762E-01
energy cutoff 2046 2.0460E-01 2.0141E-02
time cutoff 0 O 0.
weight window 0 0. 0. weight window 0 0. 0.
cell importance 0 0. 0. cell importance 0 0. 0.
weight cutoff 0 0 0. weight cutoff 0 0. 0.
energy importance 0 0. 0. energy importance 0 0. 0.
ir production 0 0. 0. scattering o 0. 2.6560E-01
Impton recoil 2 2.0000E-04 3.7815E-05 bremsstrahlung o o 2.4158B-02
photo-electric 29 2.9000E-03 4.7387E-04

15
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. ton auger 0 0. .
. ctron auger 0 0. 0

knock-on 1479 14790E-01 2.7007E-02
total 11510 1.1510E+00 1.0275E+00 total 11510 1.1510E+00 1.0275E+00

number of electrons banked 1510 cutoffs

electron tracks per source particle  1.1510E+00 tco 1.0000E+34

electron sub-steps per source particle 7.7164E+01 eco 1.0000E-01

total electron sub-steps 771636 wcl 0.0000E+00

wc2  0.0000E+00

,computer time so far in thisTun  0.00 minutes maximum number ever in bank 4
computer time in mcrun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 4748378 most random numbers used was 4277 in history 7375
range of sampled source weights = 1.0000E+00 to 1.0000E+00
Aok k.
Difo21

Comparing files INP210 and outp21
FC: no differences encountered

Difo22
Comparing files INP220 and outp22
FC: no differences encountered

Difo23

mparing files INP230 and outp23
no differences encountered

Difo24

Comparing files INP240 and outp24

Ak kdkok sk INP24O

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253
estimator cycle 4 aveof 2cycles combination simple average combined average corr

e e e sk ok 0utp24

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

source distribution written to file inp24s cycle= 3
estimator cycle 4 aveof 2cycles combination simple average combined average corr
ek ok ok ok
*kkkkk INP24O
tally type 6 track length estimate of heating. units mev/gram

tally for neutrons
ek KAk k 0utp24
tally type 6  track length estimate of heating. units mev/gram

tally for neutrons
ek ko

Difo25

Comparing files INP250 and outp25
FC: no differences encountered

16
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qmputer System ID : 501981-801 056AVO0000041 (DOE 6239600)

ifm01
Comparing files INPOIM and metl01
FC: no differences encountered

Difm02
Comparing files INPO2M and mctl02
FC: no differences encountered

Difm03
Comparing files INPO3M and mctl03
FC: no differences encountered

Difm04
Comparing files INP04M and mctl04
FC: no differences encountered

Difm05
Comparing files INPO5M and mctl05
FC: no differences encountered

Difm06
Comparing files INPO6M and mctl06
FC: no differences encountered

07
qf:paring files INPO7M and mctl07

FC: no differences encountered

Difm08
Comparing files INPO8M and mcti08
FC: no differences encountered

Difm09
Comparing files INPO9M and mcti09
FC: no differences encountered

Difm10
Comparing files INP10M and mctl10
FC: no differences encountered

Difml1
Comparing files INP11M and metl11
FC: no differences encountered

Difm12
Comparing files INP12M and mctl12
FC: no differences encountered

Difm13

paring files INP13M and met!13
no differences encountered

17
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C: no differences encountered

Difm15
Comparing files INP15M and metl15
FC: no differences encountered

Difin16
Comparing files INP16M and mctl16
FC: no differences encountered

Difm17
Comparing files INP17M and metl17
FC: no differences encountered

Difm18
Comparing files INP18M and mctl18
FC: no differences encountered

Difm19
Comparing files INP19M and metl19
FC: no differences encountered

Difm20

iile(s) not found : inp20m
1

Comparing files INP21M and mctl21
FC: no differences encountered

Difm22
Comparing files INP22M and met]22
FC: no differences encountered

Difm23
Comparing files INP23M and mcti23
FC: no differences encountered

Difm24
Comparing files INP24M and mctl24
FC: no differences encountered

Difm25
Comparing files INP25M and mctl25
FC: no differences encountered

Difo01

Comparing files INPO10 and outp01
FC: no differences encountered

§fo02
. ‘nparing files INPO20 and outp02
C: no differences encountered
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‘nparing files INPO30 and outp03
C: no differences encountered
Difo04
Comparing files INP04O and outp04
FC: no differences encountered

Difo05
Comparing files INP05O and outp03
FC: no differences encountered

Difo06
Comparing files INPO60 and outp06
FC: no differences encountered

Difo07
Comparing files INP070 and outp07
FC: no differences encountered

Difo08
Comparing files INPO8O and outp08
FC: no differences encountered

Difo09
Comparing files INPOSO and outp09
- no differences encountered

Difo10
Comparing files INP10O and outp10
FC: no differences encountered

Difol1l
Comparing files INP110 and outpl1
FC: no differences encountered

Difol12
Comparing files INP120 and outp12
FC: no differences encountered

Difol3
Comparing files INP130 and outp13
FC: no differences encountered

Difo14
Comparing files INP140 and outpi4
FC: no differences encountered

Difol5
Comparing files INP150 and outpl5
FC: no differences encountered

016
Comparing files INP160 and outp16

19
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Difol7

Comparing files INP170 and outpl7

FC: no differences encountered

Difol8

Comparing files INP180O and outp18

e AR INPI 80

cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222
cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204
*EErek ouip1 8

cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222
source distribution written to file inp18s cycle= §

cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204

*kokokok

Difol9
Comparing files INP190 and outp19
FC: no differences encountered

Difo20
Comparing files INP200O and outp20
Ak ok kK INPZOO
WA 0utp20
8 0.000E+00 0.000E+00 0.000E+00 1
.9 0.000E+00 0.000E+00 0.000E+00 1
10 0.000E+00 0.000E+00 0.000E+00

1-3.604E-01 4.799E-01 7.999E-01 1.000E+00 1.000E+00 0.000E+00
1-2.241E-01 3.960E-01 8.905E-01 1.000E-+00 1.000E+00 0.000E+00
1-2.928E-01 -7.352E-01 6.114E-01 1.000E+00 1.000E+00 0.000E+00

11

0.000E+00 0.000E+00 0.000E+00

1 8.260E-01 1.184E-01 5.510E-01

1.000E+00 1.000E+00 0.000E-+00

12 0.000E+00 0.000E+00 0.000E+00 1 7.540E-01 -1.976E-01 6.264E-01 1.000E+00 1.000E+00 0.000E-+00
13 0.000E+00 0.000E+00 0.000E+00 1 8.140E-01-3.427E-01 4.690E-01 1.000E+00 1.000E+00 0.000E+00
14 0.000E+00 0.000E+00 0.000E+00 1-1.257E-01 8.038E-01 5.814E-01 1.000E-+00 1.000E+00 0.000E+00
15 0.000E+00 0.000E+00 0.000E+00 1-1.464E-01 -1.070E-01 9.834E-01 1.000E+00 1.000E+00 0.000E-+00
16 0.000E+00 0.000E+00 0.000E+00 1 1.310E-02 -1.617E-02 9.998E-01 1.000E+00 1.000E+00 0.000E+00

17
18

0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00

1-8.843E-01 -4.126E-01 2.187E-01
1 4.260E-01 4.153E-01 8.038E-01

1.000E+00 1.000E+00 0.000E-+00
1.000E+00 1.000E+00 0.000E+00

19 0.000E+00 0.000E+00 0.000E+00 1-7.311E-01 -1.136E-02 6.822E-01 1.000E+00 1.000E+00 0.000E+00
20 0.000E+00 0.000E+00 0.000E+00 1-2.370E-01 3.207E-01 9.171E-01 1.000E+00 1.000E+00 0.000E+00
21 0.000E+00 0.060E+00 0.000E+00 1 4.276E-01 -2.485E-02 9.036E-01 1.000E+00 1.000E+00 0.000E+00
22 0.000E+00 0.000E+00 0.000E~+00 1 7.662E-01 7.908E-02 6.378E-01 1.000E+00 1.000E+00 0.G00E+00
23 0.000E+00 0.000E+00 0.000E-+00 1-4.247E-01 2.688E-01 8.645E-01 1.000E+00 1.000E+00 0.000E+00

24 0.000E+00 0.000E+00 0.000E+00 1 2.096E-01 5.730E-01 7.923E-01 1.000E+00 1.000E+00 0.000E+00
25 0.000E+00 0.000E+00 0.000E-+00 1 -2.665E-03 -5.270E-01 8.499E-01 1.000E+00 1.000E+00 0.000E+00
26 0.000E+00 0.000E+00 0.000E~+00 1 7.228E-01 4.233E-01 5.463E-01 1.000E+00 1.000E+00 0.000E+00
27 0.000E+00 0.000E+00 0.000E+00 1 3.484E-01 -3.564E-01 8.669E-01 1.000E+00 1.000E+00 0.000E+00

28
29

0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00

1 8.706E-01 -3.198E-01 3.738E-01
1-8.188E-01 2.059E-01 5.359E-01

1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00

30 0.000E+00 0.000E+00 0.000E+00 1 5.727E-01 8.124E-01 1.100E-01 1.000E+00 1.000E+00 0.000E+00
31 0.000E+00 0.000E+00 0.000E+00 1 5.3%0E-02 5.914E-01 8.046E-01 1.000E+00 1.000E+00 0.000E+00
32 0.000E+00 0.000E+00 0.000E+00 {-5.778E-01 5.375E-01 6.141E-01 1.000E+00 1.000E+00 0.000E+00
33 0.000E+00 0.000E+00 0.000E+00 1-7.198E-01 -2.890E-01 6.311E-01 1.600E+00 1.000E+00 0.000E+00
: 34 0.000E+00 0.000E+00 0.000E~+00 1 2.210E-01 2.482E-01 9.432E-01 1.000E+00 1.000E+00 0.000E+00

' 35
36

0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00

bt bt P b b bk e b b ek ek bt bk bt b bt bt b s b b b bk b e ek b

1 4.339E-01 7.515E-02 8.978E-01
1-4.263E-01 8.490E-01 3.123E-01

20

1.000E+00 1.000E+00 0.G00E+00
1.000E+00 1.000E+00 0.000E+00



37 0.000E+00 0.000E+00 0.000E+00
.38 0.000E+00 0.000E+00 0.000E-+00
39 0.000E+00 0.000E+00 0.000E-+00
40 0.000E+00 0.000E+00 0.000E+00
41 0.000E+00 0.000E+00 0.000E+00
42 0.000E+00 0.000E+00 0.000E+00
43 0.000E+00 0.000E+00 0.000E+00
44 0.000E+00 0.000E+00 0.000E+00
45 0.000E+00 0.000E+00 0.000E+00
46 0.000E+00 0.000E+30 0.000E+00
47 0.000E+00 0.000E+00 0.000E+00
48 0.000E+00 0.000E+00 0.C00E+00
49 0.000E+00 0.000E+00 0.000E+00
50 0.000E+00 0.000E+00 0.000E+00
Iproblem summary
run terminated when
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1-3.933E-01 -9.179E-01 5.266E-02
1-4.846E-01 4.378E-01 7.573E-01
1-5.950E-01 -5.730E-01 5.636E-01
1-7.252E-01 -5.143E-01 4.578E-01
1-7.156E-01 4.734E-01 5.136E-01
1-1.771E-01 9.229E-01 3.417E-01
1-1.149E-01 -4.206E-01 8.999E-01
1 4.509E-01 8.630E-02 8.884E-01
1-7.358E-01 2.500E-01 6.294E-01
1-8.448E-01 3.645E-01 3.917E-01
1 1.958E-01 -2.769E-01 9.407E-01
1 2.788E-01-7.325E-03 9.603E-01
1-3.201E-01 4.174E-01 8.505E-01
1 8.960E-01 -1.641E-01 4.126E-01

10000 particle histories were done.

1.060E+00 1.000E+00 0.000E+00
1.000E+00 1.000E-+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E-+00 0.C00E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.00OE+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00

0
photon creation  tracks  weight energy photon loss tracks  weight energy
(per source particle) (per source particle)
source 0 0. 0. escape 575 5.7500E-02 1.5476E-02
energy cutoff 0 0. 0.
time cutoff 0 0. 0.
weight window [ 0. weight window 0 0. 0.
cell importance 0 0. 0. cell importance 0 0 0.
weight cutoff 0 0. 0. weight cutoff 0 0. 0.
energy importance 0 o0 0. energy importance 0 o 0.
an o 0. 0. dxtran 0 0. 0.
ced collisions 0 0. 0. forced collisions o o 0.
exp. transform o 0 0. exp. transform 0o 0. 0.
from neutrons 0 0 0. compton scatter 0 o 6.6993E-05
bremsstrahlung 694 6.9400E-02 1.7315E-02 capture 119 1.1900E-02 1.7720E-03
p-annihilation 0 0. 0. pair production 0 0. 0.
electron x-rays 0 0 0.
1st fluorescence (U 0.
2nd fluorescence 0 0. 0.
total 694 6.9400E-02 1.7315E-02 total 694 6.9400E-02 1.7315E-02
rumber of photons banked 694 average lifetime, shakes cutoffs
photon tracks per source particle  6.9400E-02 escape 6.7786E-05 tco 1.0000E+34
photon collisions per source particle 1.3000E-02 capture 8.3325E-05 eco 1.0000E-01

total photon collisions 130

any termination 7.0450E-05

capture or escape 7.0450E-05

wcl  0.0000E+00
wc2  0.0000E+00

0
electron creation tracks  weight energy electronloss  tracks  weight energy
(per source particle) (per source particle)
source 10000 1.0000E+00 1.0000E+00 escape 9464 9.4640E-01 7.1762E-01
energy cutoff 2046 2.0460E-01 2.0141E-02
time cutoff 0 0. 0.
weight window 0 0. 0. weight window 0 o 0.
cell importance 0 0. 0. cell importance 0 0. 0.
weight cutoff’ 0 0. 0. weight cutoff 0 O 0.
energy importance 0 0. 0. energy importance o 0. 0.
jr production 0 0. 0. scattering 0 o0 2.6560E-01
ﬁpton recoil 2 2.0000E-04 3.781SE-05 bremsstrahlung 0 0. 2.4158E-02
Pphoto-electric 29 2.9000E-03 4.7387E-04
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y oton auger 0 0 0.
' ctron auger 0 0 0.
ock-on 1479 1.4790E-01 2.7007E-02

total 11510 1.1510E+00 1.0275E+00 total 11510 1.1510E+00 1.0275E+00

number of electrons banked 1510 cutoffs

electron tracks per source particle 1.1510E+00 tco 1.0000E+34

electron sub-steps per source particle 7.7164E+01 eco 1.0000E-01

total electron sub-steps 771636 wcl 0.0000E+00

wc2  0.0000E+00

computer time so far in thisrun  0.00 minutes maximum number ever in bank 4
computer time in mcrun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 4748878 most random pumbers used was 4277 in history 7375
range of sampled source weights = 1.0000E+00 to 1.0000E+00
* kK KXk
Difo21

Comparing files INP210 and outp21
FC: no differences encountered

Difo22
Comparing files INP220 and outp22
FC: no differences encountered

Difo23
Comparing files INP230 and outp23
- no differences encountered

Difo24

Comparing files INP240 and outp24

Aekokok ook INP24O

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253
estimator cycle 4 aveof 2cycles combination simple average combined average corr

LE2 2223 Outp24
cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

source distribution written to file inp24s cycle= 3
estimator cycle 4 aveof 2cycles combination simple average combined average corr
Wokokkokk
*kokkkk INP24O
tally type 6  track length estimate of heating. units mev/gram

tally for neutrons
dkdkkkk 0ut‘p24
tally type 6 track length estimate of heating. units mev/gram

tally for neutrons
;ekok kR

Difo25

Comparing files INP250 and outp25
FC: no differences encountered
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i ‘)mputer System ID : 501981-801 056AVO0000088 (DOE 6246288)

Difm01
Comparing files INPOIM and metl01
FC: no differences encountered

Difm02
Comparing files INPO2M and mectl02
FC: no differences encountered

Difm03
Comparing files INPO3M and mctl03
FC: no differences encountered

Difm04
Comparing files INP04M and mctl04
FC: no differences encountered

Difm05
Comparing files INPOSM and mctl05
FC: no differences encountered

Difm06
Comparing files INPO6M and mctl06
FC: no differences encountered

’ Qm07
omparing files INPO7M and mctl07

FC: no differences encountered

Difm08
Comparing files INPOSM and mctl08
FC: no differences encountered

Difm09
Comparing files INPOSM and mctl09
FC: no differences encountered

Difmi10
Comparing files INP10M and mctl10
FC: no differences encountered

Difmi1
Comparing files INP11M and mctl11
FC: no differences encountered

Difmi12
Comparing files INP12M and mctl12
FC: no differences encountered

Difm13

mparing files INP13M and mectl13
: no differences encountered
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, Kml4
.:‘paring files INP14M and mctl14

FC: no differences encountered

Difml15
Comparing files INP15M and metll5
FC: no differences encountered

Difmi16
Comparing files INP16M and meti16
FC: no differences encountered

Difm17
Comparing files INP17M and mctl17
FC: no differences encountered

Difm18
Comparing files INP18M and mctl18
FC: no differences encountered

Difm19
Comparing files INP19M and metl19
FC: no differences encountered

Difm20

ilie(s) not found : inp20m
m21

Comparing files INP21M and meti21
FC: no differences encountered

Difm22
Comparing files INP22M and metl22
FC: no differences encountered

Difm23
Comparing files INP23M and mcti23
FC: no differences encountered

Difm24
Comparing files INP24M and mctl24
FC: no differences encountered

Difm25
Comparing files INP25M and metl25
FC: no differences encountered

Difo01
Comparing files INPO10O and outp01
FC: no differences encountered

02

paring files INP020O and outp02
FC: no differences encountered

.24



003
aring files INPO30O and outp03
FC: no differences encountered

Difo04
Comparing files INP04O and outp04
FC: no differences encountered

Difo05
Comparing files INPO5SO and outp05
FC: no differences encountered

Difo06 :
Comparing files INPOSO and outp06
FC: no differences encountered

Difo07
Comparing files INPO70 and outp07
FC: no differences encountered

Difo08
Comparing files INPOSO and outp08
FC: no differences encountered

Difo09
iomparing files INPO9O and outp09

no differences encountered

Difol0
Comparing files INP100 and outp10
FC: no differences encountered

Difol1
Comparing files INP110 and outp11
FC: no differences encountered

Difol2
Comparing files INP120 and outp12
FC: no differences encountered

Difol3
Comparing files INP130 and outp13
FC: no differences encountered

Difol4
Comparing files INP140 and outp14
FC: no differences encountered

Difol5
Comparing files INP150 and outp15
FC: no differences encountered

’ ,016
omparing files INP160 and outp16

25
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no differences encountered

Difol7
Comparing files INP170 and outp17
FC: no differences encountered

Difo18

Comparing files INP180 and outp18

Wk INPI 80

cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222
cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204
koK ok ok K outpl 8

cycle 5 Kk(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222
source distribution written to file inp18s cycle= 5

cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204

deokakkok K

Difol9
Comparing files INP190 and outp19
FC: no differences encountered

Difo20

Comparing files INP20O and outp20

Fedkkokk K INPZOO

ek k outp20
8 0.000E+00 0.000E+00 0.000E+00 1  1-3.604E-01 4.799E-01 7.999E-01 1.000E+00 1.000E+00 0.000E+00

.9 0.000E+00 0.000E+00 0.000E+00 1-2.241E-01 3.960E-01 8.905E-01 1.000E+00 1.000E+00 0.000E+00

10 0.G00E+00 0.000E+00 0.000E+00 1-2.928E-01 -7.352E-01 6.114E-01 1.000E+00 1.000E+00 0.000E+00
11 0.000E+00 0.000E+00 0.G00E+00 1 8.260E-01 1.184E-01 5.510E-01 1.000E+00 1.000E+00 0.000E+00
12 0.000E+00 0.G00E+00 0.000E+00 1 7.540E-01 -1.976E-01 6.264E-01 1.000E+00 1.000E+00 0.000E+00
13 0.000E+00 0.000E-+00 0.000E+00 1 8.140E-01 -3.427E-01 4.690E-01 1.000E+00 1.000E+00 0.000E+00
14 0.000E+00 0.000E+00 0.000E-+00 1-1.257E-01 8.038E-01 5.814E-01 1.000E+00 1.000E+00 0.000E+00
15 0.000E+00 0.000E+00 0.000E+00 1-1.464E-01 -1.070E-01 9.834E-01 1.000E+00 1.000E+00 0.000E+00
16 0.000E+00 0.000E+00 0.000E+00 1 1.310E-02 -1.617E-02 9.998E-01 1.060E+00 1.000E+00 0.000E-+00
17 0.000E+00 0.000E+00 0.000E+00 1-8.843E-01 -4.126E-01 2.187E-01 1.000E+00 1.000E+00 0.000E+00
18 0.000E+00 0.000E+00 0.000E+00 1 4.260E-01 4.153E-01 8.038E-01 1.000E+00 1.000E+00 0.000E+00
19 0.000E+00 0.00GE+00 0.000E-+00 1-7.311E-01 -1,136E-02 6.822E-01 1.000E+00 1.000E+00 0.G00E+00
20 0.000E+00 0.000E+00 0.000E+00 1-2.370E-01 3.207E-01 9.171E-01 1.000E+00 1.000E+00 0.000E+00
21 0.000E+00 0.000E+00 0.000E+00 1 4.276E-01 -2.485E-02 9.036E-01 1.000E+00 1.000E+00 0.000E+00
22 0.000E+00 0.000E+00 0.000E+00 1 7.662E-01 7.908E-02 6.378E-01 1.000E+00 1.000E+00 0.000E+00
23 0.000E+00 0.000E+00 0.000E+00 1-4.247E-01 2.688E-01 8.645E-01 1.000E+00 1.000E+00 0.000E+00
24 0.000E+00 0.000E+00 0.000E+00 1 2.096E-01 5.730E-01 7.923E-01 1.000E+00 1.000E+00 0.000E+00
25 0.000E+00 0.000E+00 0.00GE+00 1-2.665E-03 -5.270E-01 8.499E-01 1.000E+00 1.000E+00 0.000E+00
26 0.000E+00 0.000E+00 0.000E+00 1 7.228E-01 4.233E.01 5.463E-01 1.000E+00 1.000E+00 0.000E+00
27 0.000E+00 0.000E+00 0.000E+00 1 3.484E-01 -3.564E-01 8.669E-01 1.000E+00 1.000E+00 0.000E+00
28 0.000E+00 0.000E+00 0.000E+00 1 8.706E-01 -3.198E-01 3.738E-01 1.000E+00 1.000E+00 0.000E+00
29 0.000E+00 0.000E+00 0.000E+00 1-8.188E-01 2.059E-01 5.359E-01 1.000E+00 1.060E+00 0.000E+00
30 0.000E+00 0.000E+00 0.000E+00 1 5.727E-01 8.124E-01 1.100E-01 1.000E+00 1.000E+00 0.000E+00
31 0.000E+00 0.000E+00 0.000E-+00 1 5.390E-02 5.914E-01 8.046E-01 1.000E+00 1.600E+00 0.000E+00
32 0.000E+00 0.000E+00 0.000E+00 1-5.778E-01 5.375E-01 6.141E-01 1.000E+00 1.000E+00 0.000E+00
33 0.000E+00 0.000E+00 0.000E+00 1-7.198E-01 -2.890E-01 6.311E-01 1.000E+00 1.0600E+00 0.000E-+00
4 0.000E+00 0.000E+00 0.000E+00 1 2.210E-01 2.482E-01 9.432E-01 1.000E+00 1.000E+00 0.000E+00
5 0.000E+00 0.000E+00 0.000E+00 1 4.339E-01 7.515E-02 8.978E-01 1.000E+00 1.000E+00 0.000E+00
36 0.000E+00 0.000E+00 0.000E+00 1-4.263E-01 8.490E-01 3.123E-01 1.000E+00 1.000E+00 0.000E+00

—_
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37 0.000E+00 0.000E+00 0.000E+00 1  1-3.933E-01-9.179E-01 5.266E-02 1.000E+00 1.000E+00 0.000E+00
38 0.000E+00 0.000E+00 0.000E+00 1 1-4.846E-01 4.378E-01 7.573E-01 1.000E+00 1.000E+00 0.000E+00
39 0.000E+00 0.000E+00 0.000E+00 1  1-5.950E-01-5.730E-01 5.636E-01 1.000E+00 1.000E-+00 0.000E+00
40 0.000E+00 0.000E+00 0.000E+00 1 1-7.252E-01-5.143E-01 4.578E-01 1.000E+00 1.000E+00 0.000E-+00
41 0.000E+00 0.000E+00 0.000E+00 1 1-7.156E-01 4.734E-01 5.136E-01 1.000E+00 1.000E+00 0.000E+00
42 0.000E+00 0.000E+00 0.000E+00 1 1-1.771E-01 9.229E-01 3.417E-01 1.000E+00 1.000E+00 0.000E+00
43 0.000E+00 0.000E+00 0.000E+00 1  1-1.149E-01-4.206E-01 8.999E-01 1.000E+00 1.000E+00 0.000E+00
44 0.000E+00 0.000E+00 0.000E+00 1 1 4.509E-01 8.630E-02 8.884E-01 1.000E+00 1.000E+00 0.000E+00
45 0.000E+00 0.000E+00 0.000E+00 1  1-7.358E-01 2.500E-01 6.294E-01 1.000E+00 1.000E+00 0.000E+00
46 0.000E+00 0.000E+00 0.000E+00 1 1-8.448E-01 3.645E-01 3.917E-01 1.000E+00 1.000E+00 0.000E+00
47 0.000E+00 0.000E+00 0.000E+00 1 1 1.958E-01-2.769E-01 9.407E-01 1.000E+00 1.000E+00 0.000E+00
48 0.000E+00 0.000E+00 0.000E+00 1 1 2.788E-01-7.325E-03 9.603E-01 1.000E+00 1.000E+00 0.000E+00
49 0.000E+00 0.000E+00 0.000E+00 1  1-3.201E-01 4.174E-01 8.505E-01 1.000E+00 1.000E+00 0.000E+00
50 0.000E+00 0.000E+00 0.000E+00 1 1 8.960E-01-1.641E-01 4.126E-01 1.000E+00 1.000E+00 0.000E+00
1problem summary
run terminated when 10000 particle histories were done.
0
photon creation tracks  weight energy photon loss tracks  weight energy
(per source particle) (per source particle)
source 0 0 0. escape 575 5.7500B-02 1.5476E-02
energy cutoff 0 0 0.
time cutoff 0 0. 0.
weight window 0 o 0. weight window 0 0. 0.
cell importance 0 0. 0. cell importance o 0. 0.
weight cutoff’ 0 0. 0. weight cutoff’ 0 0. 0.
mergy importance 0 0. 0. energy importance 0 0. 0.
‘tran 0 o 0. dxtran 0 0 0.
orced collisions 0 o 0. forced collisions 0 0. 0.
exp. transform 0 0. 0. exp. transform 0 0 0.
from neutrons 0 0 0. compton scatter 0 0. 6.6993E-05
bremsstrahlung 694 6.9400E-02 1.7315E-02 capture 119 1.1900E-02 1.7720E-03
p-annihilation 0 o 0. pair production 0 0 0.
electron x-rays 0 0. 0.
1st fluorescence 0 0. 0.
2nd fluorescence 0 0. 0.
total 694 6.9400E-02 1.7315E-02 total 694 6.9400E-02 1.7315E-02
number of photons banked 694 average lifetime, shakes cutoffs
photon tracks per source particle  6.9400E-02 escape 6.7786E-05 tco 1.0000E+34
photon collisions per source particle 1.3000E-02 capture 8.3325E-05 eco 1.0000E-01

total photon collisions 130 capture or escape 7.0450E-05 wcl  0.0000E+00
any termination 7.0450E-05 wc2  0.0000E+00
0
electron creation tracks  weight energy electron loss  tracks  weight energy
(per source particle) (per source particle)
source 10000 1.0000E+00 1.0000E+00 escape 9464 9.4640E-01 7.1762E-01
energy cutoff 2046 2.0460E-01 2.0141E-02
time cutoff 0 0. 0.
weight window 0 0. 0. weight window 0 o0 0.
cell importance ¢ 0 0. cell importance 0 0 0.
weight cutoff 0 0. 0. weight cutoff’ 0 0. 0.
energy importance 0 0. 0. energy importance 0 o 0.
ir production 0 0. 0. scattering 0 0. 2.6560E-01
mpton recoil 2 2.0000E-04 3.7815E-05 bremsstrahlung 0 o 2.4158E-02
photo-electric 29 2.9000E-03 4.7387E-04

27



HNF-SD-SNF-CSWD-005, Rev. 0

oton auger 0 0. 0.
ctron auger 0 0. 0.
ock-on 1479 1.4790E-01 2.7007E-02

total 11510 1.1510E+00 1.0275E+00 total 11510 1.1510E+00 1.0275E+00

number of electrons banked 1510 cutoffs

electron tracks per source particle  1.1510E+00 tco 1.0000E+34

electron sub-steps per source particle 7.7164E+01 eco 1.0000E-01

total electron sub-steps 771636 wecl  0.0000E+00

wc2  0.0000E+00

computer time so far in thisrun  0.00 minutes maximum number ever in bank 4
computer time in mcrun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 4748878 most random numbers used was 4277 in history 7375
range of sampled source weights = 1.0000E+00 to 1.0000E+00
e 3 3 3 3k ok
Difo21

Comparing files INP210 and outp21
FC: no differences encountered

Difo22
Comparing files INP220 and outp22
FC: no differences encountered

Difo23
Comparing files INP230 and outp23
 no differences encountered

Difo24

Comparing files INP240 and outp24

Xk ok ok ok ok IN'P24O

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253
estimator cycle 4 aveof 2cycles combination simple average combined average corr

R Quip24

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

source distribution written to file inp24s cycle= 3
estimator cycle 4 aveof 2cycles combination simple average combined average corr
ek ok ok
kX INP24O
tally type 6 track length estimate of heating. units mev/gram

tally for neutrons
e 3 o o ok ok 0utp24
tally type 6  track length estimate of heating. units mev/gram

tally for neutrons
dkkokkok

Difo25
Comparing files INP250 and outp25
FC: no differences encountered
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.)mputer System ID : 0012358

Difm01
Comparing files INPO1M and mctl01
FC: no differences encountered

Difm02
Comparing files INPO2ZM and mct102
FC: no differences encountered

Difm03
Comparing files INPO3M and mctl03
FC: no differences encountered

Difm04
Comparing files INP04M and mctl04
FC: no differences encountered

Difm05
Comparing files INPOSM and mctl05
FC: no differences encountered

Difm06
Comparing files INPO6M and mctl06
FC: no differences encountered

07
Comparing files INPOTM and mcti07
FC: no differences encountered

Difm08
Comparing files INPOSM and mctl08
FC: no differences encountered

Difm09
Comparing files INPOIM and mctl09
FC: no differences encountered

Difm10
Comparing files INP10M and mctl10
FC: no differences encountered

Difml11

Comparing files INP11M and metl11
FC: no differences encountered
Difm12

Comparing files INP12M and mctl12
FC: no differences encountered

ifm13
. paring files INP13M and metl13
#C: no differences encountered
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ifm14
paring files INP14M and mctl14
C: no differences encountered
Difm]15

Comparing files INP15M and mctl15
FC: no differences encountered

Difm16
Comparing files INP16M and metil6
FC: no differences encountered

Difm17
Comparing files INP17M and metl17
FC: no differences encountered

Difmi18
Comparing files INP18M and mct}18
FC: no differences encountered

Difm19
Comparing files INP19M and metl19
FC: no differences encountered

Difm20
File(s) not found : inp20m

m21
Comparing files INP21M and met21
FC: no differences encountered

Difm22
Comparing files INP22M and mct122
FC: no differences encountered

Difm?23
Comparing files INP23M and metl23
FC: no differences encountered

Difm24
Comparing files INP24M and mctl24
FC: no differences encountered

Difm25
Comparing files INP25M and mcti25
FC: no differences encountered

Difo01

Comparing files INPO10 and outp01
FC: no differences encountered

1002
Qu.lparing files INP020 and outp02
: no differences encountered
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03
‘Aparing files INPO30 and outp03
FC: no differences encountered

Difo04
Comparing files INP040O and outp04
FC: no differences encountered

Difo05
Comparing files INP0O50O and outp05
FC: no differences encountered

Difo06
Comparing files INP060 and outp06
FC: no differences encountered

Difo07
Comparing files INPO70 and outp07
FC: no differences encountered

Difo08
Comparing files INPO8O and outp08
FC: no differences encountered

Difo09
‘nparing files INPO9O and outp09

no differences encountered

Difo10
Comparing files INP10O and outp10
FC: no differences encountered

Difoll
Comparing files INP110 and outpl1
FC: no differences encountered

Difol2
Comparing files INP120 and outp12
FC: no differences encountered

Difol3
Comparing files INP130 and outpl3
FC: no differences encountered

Difo14
Comparing files INP140 and outpl4
FC: no differences encountered

Difoi5
Comparing files INP150 and outp15
FC: no differences encountered

016
Comparing files INP160 and outpl6
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.’ no differences encountered

Difol7
Comparing files INP170 and outp17
FC: no differences encountered

Difol8
Comparing files INP180 and outpl18
LEiL 1 2L IN'PI 80

cycle 5 k(collision) 1.135994 removallifetime(abs) 1.1136E+01
cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01

ok e kK outp18

cycle 5 k(collision) 1.135994 removal lifetime(abs} 1.1136E+01

source distribution written to file inp18s

cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01

AR

Difo19
Comparing files INP190 and outp19
FC: no differences encountered

Difo20
Comparing files INP200 and outp20

ek ok ek INPZOO

*kkkkKk Onl'p20
8 0.000E+00 0.000E+00 0.000E+00
.9 0.000E+00 0.000E+00 0.000E-+00
10 0.000E+00 0.000E+00 0.000E+00
11 0.000E+00 0.000E+00 0.000E+00
12 0.000E+00 0.000E+00 0.000E+00
13 0.000E+00 0.000E+00 0.000E+00
14 0.000E+00 0.000E+00 0.000E+00
15 0.000E+00 0.000E+00 0.000E+00
16 0.000E+00 0.000E+00 0.000E+00
17 0.000E+00 0.000E+00 0.000E+00
18 0.000E+00 0.000E+00 0.000E+00
19 0.000E+00 0.000E+00 0.000E+00
20 0.000E+00 0.000E+00 0.000E+00
21 0.000E+00 0.000E+00 0.000E+00
22 0.000E+00 0.000E+00 0.000E+00
23 0.000E+00 0.000E+00 0.000E+00
24 0.000E+00 0.000E+00 0.000E+00
25 0.000E+00 0.000E+00 0.000E+00
26 0.000E+00 0.000E+00 0.000E+00
27 0.000E+00 0.000E+00 0.000E+00
28 0.000E+00 0.000E+00 0.000E+00
29 0.000E+00 0.000E+00 0.0005+00
30 0.000E+00 0.000E+00 0.000E+00
31 0.000E+00 0.000E+00 0.000E+00
32 0.000E+00 0.000E+00 0.000E+00
33 0.000E+00 0.000E+00 0.000E+00
, .34 0.000E+00 0.000E+00 0.0005+00
35 0.000E+00 0.000E+00 0.000E+00
36 0.000E+00 0.000E+00 0.000E+00

1
1

- bt b s b bt b bk ek b e bk bbbk b ket bbbt bk b bk bt bk b e e

cycle= 5
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source points generated 222
source points generated 204

source points generated 222

source points generated 204

1-3.604E-01 4.799E-01 7.999E-01 1.000E+00 1.000E+00 0.000E+00
1-2.241E-01 3.960E-01 8.905E-01 1.000E+00 1.000E+00 0.000E+00

1-2.928E-01 -7.352E-01
1 8.260E-01 1.184E-01
1 7.540E-01 -1.976E-01
1 8.140E-01 -3.427E-01
1-1.257E-01 8.038E-01
1-1.464E-01 -1.070E-01
1 1.310E-02 -1.617E-02
1-8.843E-01 -4.126E-01
1 4.260E-01 4.153E-01

6.114E-01
5.510E-01
6.264E-01
4.690E-01
5.814E-01
9.834E-01
9.998E-01
2.187E-01
8.038E-01

1-7.311E-01 -1.136E-02 6.822E-01

1-2.370E-01 3.207E-01
1 4.276E-01 -2.485E-02
1 7.662E-01 7.908E-02
1-4.247E-01 2.688E-01
1 2.096E-01 5.730E-01
1-2.665E-03 -5.270E-01
1 7.228E-01 4.233E-01
1 3.484E-01 -3.564E-01
1 8.706E-01 -3.198E-01
1-8.188E-01 2.059E-01
1 5.727E-01 8.124E-01
1 5.390E-02 5.914E-01
1-5.778E-01 5.375E-01
1-7.198E-01 -2.890E-01
1 2.210E-01 2.482E-01
1 4.339E-01 7.515E-02
1-4.263E-01 8.490E-01

32

9.171E-01
9.036E-01
6.378E-01
8.645E-01
7.923E-01
8.499E-01
5.463E-01
8.669E-01
3.738E-01
5.359E-01
1.100E-01
8.046E-01
6.141E-01
6.311E-01
9.432E-01
8.978E-01
3.123E-01

1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E~+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.0C0E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
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7 0.000E+00 0.000E+00 0.000E+00 1  1-3.933E-01-9.179E-01 5.266E-02 1.000E+00 1.000E+00 0.000E+00
‘8 0.000E+00 0.000E+00 0.000E+00 1 1.4.846E-01 4.378E-01 7.573E-01 1.000E+00 1.000E+00 0.000E+00
39 0.000E+00 0.000E+00 0.000E+00 1 1-5.950E-01-5.730E-01 5.636E-01 1.000E+00 1.000E+00 0.000E+00
40 0.000E+00 0.000E+00 0.000E+00 1  1-7.252E-01-5.143E-01 4.578E-01 1.000E+00 1.000E+00 0.000E+00
41 0.000E+00 0.000E+00 0.000E+00 1 1-7.156E-01 4.734E-01 5.136E-01 1.000E+00 1.000E+00 0.000E+00
42 0.000E+00 0.000E+00 0.000E+00 1 1-1.771E-01 9.229E-01 3.417E-01 1.000E+00 1.000E+00 0.000E+00
43 0.000E+00 0.000E+00 0.000E+0G 1  1-1.149E-01 -4.206E-01 8.999E-01 1.000E+00 1.000E+00 0.000E+00
44 0.000E+00 0.000E+00 0.000E+00 1 1 4.500E-01 8.630E-02 8.884E-01 1.000E+00 1.000E+00 0.000E+00
45 0.000E+00 0.000E+00 0.000E+00 1 1-7.358E-01 2.500E-01 6.294E-01 1.000E+00 1.000E+00 0.000E+00
46 0.000E+00 0.000E+00 0.000E+00 1 1-8.448E-01 3.645E-01 3.917E-01 1.000E+00 1.000E+00 0.000E+00
47 0.000E+00 0.000E+00 0.000E+00 1 1 1.958E-01-2.769E-01 9.407E-01 1.000E+00 1.000E+00 0.000E+00
48 0.000E+00 0.000E+00 0.000E+00 1 1 2.788E-01-7.325E-03 9.603E-01 1.000E+00 1.000E+00 0.000E+00
49 0.000E+00 0.000E+00 0.000E+00 1  1-3.201E-01 4.174E-01 8.505E-01 1.000E+00 1.000E+00 0.000E+00
50 0.000E+00 0.000E+00 0.000E+00 1 1 8.960E-01 -1.641E-01 4.126E-01 1.000E+00 1.000E+00 0.000E+00
Iproblem summary
run terminated when 10000 particle histories were done.
0
photon creation  tracks  weight energy photon loss tracks  weight energy
(per source particle) (per source particle)
source 0 0 0. escape 575 5.7500E-02 1.5476E-02
energy cutoff 0 0. 0.
time cutoff 0 0 0.
weight window 0 0. 0. weight window 0 0 0.
cell importance 0 0 0. cell importance 0 o 0.
weight cutoff 0 0. 0. weight cutoff 0 0. 0.
ergy importance 0 0 0. energy importance 0 0 0.
‘xan 00 o dxtran 00 o
reed collisions 0 0. 0. forced collisions 0 0. 0.
exp. transform 0 0. 0. exp. transform 0 0. 0.
from neutrons 0 0 0. compton scatter 0 0. 6.6993E-05
bremsstrahlung 694 6.9400E-02 1.7315E-02 capture 119 1.1900E-02 1.7720E-03
p-annihilation 0 O 0. pair production 0 0. 0.
electron x-rays 0 0. 0.
1st fluorescence 0 0 0.
2nd fluorescence 0 0. 0.
total 694 6.9400E-02 1.731SE-02 total 694 6.9400E-02 1.7315E-02
number of photons banked 694 average lifetime, shakes cutoffs
photon tracks per source particle  6.9400E-02 escape 6.7786E-05 tco 1.0000E+34
photon collisions per source particle 1.3000E-02 capture 8.3325E-05 eco 1.0000E-01

total photon collisions 130

any termination 7.0450E-05

capture or escape 7.0450E-05

wcl 0.0000E+00
wc2 0.0000E+00

0
electron creation tracks  weight energy electronloss  tracks  weight energy
(per source particle) (per source particle)
source 10000 1.0000E+00 1.0000E+00 escape 9464 9.4640E-01 7.1762E-01
energy cutoff 2046 2.0460E-01 2.0141E-02
time cutoff 0 0 0.
weight window 0 0 0. weight window 0 o 0.
cell importance 0 0. 0. cell importance 0 0. 0.
weight cutoff 0 0 0. weight cutoff 0 0. 0.
energy importance 0 0. 0. energy importance 0 0. 0.
ir production 0 0 0. scattering 0 0 2.6560E-01
pton recoil 2 2.0000E-04 3.7815E-05 bremsstrahlung 0 o 2.41588-02
photo-electric 29 2.9000E-03 4.7387E-04
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ton auger 0 0 0.
tron auger 0 0. 0.
ock-on 1479 1.4790E-01 2.7007E-02

total 11510 1.1510E+00 1.0275E+00 total 11510 1.I510E+00 1.0275E+00

number of electrons banked 1510 cutoffs

electron tracks per source particle 1.1510E+00 tco 1.0000E+34

electron sub-steps per source particle 7.7164E+01 eco 1.0000E-01

total electron sub-steps 771636 wcl  0.06000E+00

we2  0.0000E+00

computer time so far in thisrun  0.00 minutes maximum number ever in bank 4
computer time in mcrun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 4748878 most random numbers used was 4277 in history 7375
range of sampled source weights = 1.0000E+00 to 1.0000E+00
Aok ok kKK
Difo21

Comparing files INP210 and outp21
FC: no differences encountered

Difo22
Comparing files INP220 and outp22
FC: no differences encountered

Difo23
i‘imparing files INP230 and outp23

no differences encountered

Difo24

Comparing files INP240 and outp24

dededkkokok IN’P24O

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253
estimator cycle 4 aveof 2cycles combination simple average combined average corr

ek dokk Outp24

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

source distribution written to file inp24s cycle= 3
estimator cycle 4 aveof 2cycles combination simple average combined average corr
ddkokk R
L2222 ] IN'P24O
tally type 6 track length estimate of heating. units mev/gram

tally for neutrons
KKk kR 0utp24
tally type 6 track length estimate of heating. units mev/gram

tally for neutrons
ARk ok ok

Difo25
Comparing files INP250 and outp25
FC: no differences encountered
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Attachment B

Full Output for In-Depth Comparison
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.mputer System ID : 501981-801 056AV0000189 (DOE 6246264)

File:
1-

2-
3.
4-
5.
6-
7-
8-
9.
10-
11~
12-
13-
14
15-
16-
17-
18-
19-
20-
21-
22-

40-
41-
42-
43-

45-
46-
47-
48-
49-
50-
51-
52-
53-
54-
55-
56-
57-
58-
59-

Inpl18o
prob18 — keode in a hexagonal prism lattice.
¢ three half control rods and five whole control rods.
30 0-905-19291 fill=1
31 0-906-19291 fill=1 (16.711300)
37 0-907-19291 fill=1 (-16.711300)
34 0-913-1929 fili=1 (0 11.91850)
32 0-914-1929 fill=1(10.3217 5.9592 0)
33 0-915-1929 fill=1 (8.3557 14.4724 0)
35 0-916-1929 fill=1(-8.3557 14.47240)
36 0-917-1929 fill=1(-10.3217 5.95920)
¢ universe 1: structure of control rod.
38 11 -2.02 -880 u=1 § controlrod core
39 6 -84 880-881 u=1 $control rod cladding
40 12 -1.00 881-882 u=1 $ control rod gap
41 6 -84 882 w=l $controlrod sheath
¢ the space between the control rods, filled with lattice.
140 0 -17129-19 905 906 907 913 914 915 916 917 fili=2
¢ universe 2: lattice of fuel rods with water in between.
42 12-1.00 -301302-303 304 -305 306 u=2 lat=2 fill=
-37:27-1:330:0 &
24r39r24r311r24r311r24r39r2
24r39r23r312r23r312r23r39r21r
23r310r22r313r22r313r22r310r2 11
23r357r22r&
22r358r22r
22r316r22r317r22r316r23r
22r315r23r316r23r315r24r
21r315r24r315r24r315r24r
21r315r23r316r23r315r25r
21r31522r317r22r3 1512 6r
21r354r27r &
¢ can code remember & thru comment?
2355127
2325r22r325r28r
2324r23r324r29r
2323r24r323r210r
2315r22r34r23r34r22r315r2 M1
2314r23r34r22r34r23r314r212r
2313r24r311r24r313r213r
2313r23r312r23r313r2 148
2313r22r313r22r313r215t
2346r2 16t
2345r217r
2344r218r
21r341r220r
21r340r221r
21r339r222r
22r336r224r
22r335r225r
23r332r227r
24r329r229r
25r326r231r
26r323r233r
28r318r236r
211r311r240r
2 64r
¢ universe 3: structure of fuel rod lattice elements.
154 2-13.75 -58 u=3 § fuel element
149 12 -1.00 58-268 u=3 $gap
144 7-19.66 268 -478 u=3 § liner
159 6 -84 478-698 u=3 $cladding
141 12 -1.00 698 u=3 § water between the fuel rods
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, Q: 162 017:29:19:-1  § outside world
5- *1 py 0  $x-zplane,reflective
66- 17 ¢z 29.135
67- 19 pz 31.75 § top of reactor
68- 29 pz-31.75 $ bottom of reactor
69- 58 c/z 34414 8515 .3240
70- 268 c/z 3.4414 8515 .3345
71- 478 c/z 34414 8515 3475
72- 698 c/z 34414 8515 4318
73- 880 cz 1.7251
74- 881 cz 1.8051
75- 882 ¢z 1.9051
76- 905 ¢z 2.1055
77- 906 ¢/z 16.7113 02.1055
78- 907 c/z -16.711302.1055
79- 913 c¢/z 011.91852.1055
80- 914 c¢/z 10.3217 5.9592 2.1055
81- 915 c/z 8.3557 14.4724 2.1055
82- 916 c/z -8.3557 14.4724 2.1055
83- 917 c/z -10.3217 5.9592 2.1055
84- 301 px3.9330
85- 302 px2.9498
86- 303 p 11.7320508076 0 5.8994
87- 304 p 11.7320508076 0 3.9330
88- 305 p -11.7320508076 0 -.9834
89- 306 p -11.7320508076 0 -2.9498
90-
91- impmn 1 18 O
92-  m2  92235.40c -70573 92238.40c -23821 7014.40c -.05605
93- mb6 41093.40c -.99000 40000.40c -.01000
94-  m7  74000.40c -.74000
- mll  5010.03d -.6870 5011.40c -.0840 6012.40c -.2290
- ml2  1001.00c1 1002.55c1 8016.40c1
7-  mtl2  hwir.01 Iwtr.01
98- kcode 200 1 56
waming. tailies are normed per fission neutron for one generation.
99-  ksre 3.2.2.23.2-3.2.2.23.243.243.243.1-43.2
100- e .01.11.10.

101-  fg fe

102-  fe4 fuelrod flux in 5y locati ged over 5 x

103-  f4in (154<(42{-10:-6 -1 0])) § average S x elements at j=-1
104- (154<(42f-10:-6 3 0))) & $ average 5 x elements at j=3
105- (154<(42(-10:-6 10 0])) $ average 5 x elements at j=10 &
106- (154<(42[-10:-6 21 0])) S average 5 x elements at j=21
107- (154<(42[-10:-6 29 01)) $ average 5 x elements at j=29
108-  sd4 104.7089062 4r § 5 times the volume of cell 154
109-  print-98

110-  prdmp 2j -1
111-  ptrac buffer=20 file=asc write=all event=bnk
1 initial source from ksrc card. print table 90

original number of points 8
points not in any cell 0
points in cells of zero importance [
points in void cells
points in ambiguous cells 0
total points rejected 0
points remaining 8
points after expansion or contraction 200
nominal source size 200

initial guess for k(eff.) 1.000000

R .les to skip before tallying 5

number of keff cycles that can be stored 201
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4] fission nubar data are being used.
‘y p print table 30
fuel rod flux in 5 y locati ged over 5 x el

tally type 4 track length estimate of particle flux.
tally for neutrons

order ofprin}ing: fe
cells  (154<(42{-10:-6 -1 O]))(154<(42[-10:-6 3 O])}(154<(42[-10:-6 10 O])X154<(42[-10:-6 21 O]))(154<(42{-10:-6
2901»

energy bins
0.00000E+00 to 1.00000E-02 mev
1.00000E-02 to 1.00000E-01 mev
1.00000E-01 to 1.00000E+00 mev
1.00000E+00 to 1.00000E+01 mev
total bin
1material composition print table 40

the sum of the fractions of material 2 was 9.999900E-01
the sum of the fractions of material 7 was 7.400000E-01
the sum of the fractions of material 12 was 3.000000E+00

material
number  component nuclide, atom fraction

2 92235, 0.37504 92238, 0.12499 7014, 0.49997
6 41093, 0.98982 40000, 0.01018
7 74000, 1.00000
n 5010, 0.71977 5011, 0.08004 6012, 0.20019
12 1001, 0.33333 1002, 0.33333 8016, 0.33333
‘ciated thermal s(a,b) data sets:  hwtr.01t  Iwir.01t
material

number component nuclide, mass fraction

2 92235, 0.70574 92238, 0.23821 7014, 0.05605
6 41093, 0.99000 40000, 0.01000
7 74000, 1.00000

n 5010, 0.68700 5011, 0.08400 6012, 0.22900
12 1001, 0.05300 1002, 0.105%1 8016, 0.84109
waming. 3 of the materials had unnormalized fractions.
1cell volumes and masses print table 50
cell atom gram input  calculated reason volume

density  density  volume volume mass  pieces not calculated

1 30 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
2 31 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
3 37 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
4 34 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+)0 1
5 32 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
6 33 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
7 35 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
8 36 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
9 38 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 infinite
10 39 5.44575E-02 8.40000E+0C 0.00000E+00 0.00000E+00 0.00000E+00 0 infinite
11 40 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 infinite
0 infinite

140 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric

‘ 41 5.4457SE-02 8.40000E+00 0.00000E+00 0.G0000E+00 0.00000E+00
4 42 9.50007E-02 1.00000E+00 0.00000E+00 (.00000E+00 0.00000E+00 O infinite

38



149 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00

‘f 154 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00

7 144 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00

18 159 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00

19 141 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00

20 162 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
Isurface areas print table 50

surface input  calculated reason arez
area area  not calculated

1 1 0.00000E+00 0.00000E+00 asymmetric
217 0.00000E+00 0.00000E+00 asymmetric
3 19 0.00000E+00 0.00000E+00 asymmetric
4 29 0.00000E+00 0.00000E+00 asymmetric
5 58 0.00000E+00 0.00000E+00 infinite
6 268 0.00000E+00 0.00000E+00 infinite
7 478 0.00000E+00 (.00000E+00 infinite
8 698 0.00000E+00 0.00000E+00 infinite
9 880 0.00000E+00 0.00000E+00 infinite
10 881 0.00000E+00 0.00000E+00 infinite

1

1 882 0.00000E+00 0.00000E+00 infinite

12 905 0.00000E+00 0.00000E+00 asymmetric
13 906 0.00000E+00 0.00000E+00 asymmetric
14 907 0.00000E+00 0.00000E+00 asymmetric
15 913 0.00000E+00 8.400S7E+02

16 914 0.00000E+00 8.40057E+02

17 915 0.00000E+00 8.40057E+02

18 916 0.00000E+00 8.40057E+02

19 917 0.00000E+00 8.40057E+02

20 301 0.00000E+00 0.00000E+00 infinite

21 302 0.00000E+00 0.00000E+00 infinite

303 0.00000E+00 0.00000E+00 infinite
304 0.00000E+00 0.00000E+00
4

305 0.00000E+00 0.00000E+00

25 306 0.00000E+00 0.00000E+00

1cells

atom gram neutron

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00600E+00

cell mat density density volume mass pieces importance

print table 60

I 30 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
2 31 0 0.00000E+00 0.0G000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
3 37 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4 34 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
S 32 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
6 33 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
7 35 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 | 1.0000E+00
8 36 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
9 38 11 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0O 1.0000E-+00
10 39 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
1140 1259.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
12 41 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
13 140 © 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00
14 42 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00
15 154 2 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
16 149 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
17 144 7 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0 1.0000E-+00
18 159 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
19 141 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
20 162 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E-+00
total 4.42185E+03 0.00000E+00
1surfaces print table 70

urface trans type surface coefficients

39

ocoococoo

infinite
infinite
infinite
infinite
infinite
asymmetric
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Irefl.  py 0.0000000E+00
17 cz 2.9135000E+01

19 pz  3.1750000E+01
4 29 pz -3.1750000E+01
5 58 ¢/z 3.4414000E+00 8.5150000E-01 3.2400000E-01
6 268 ¢/z 3.4414000E+00 8.5150000E-01 3.3450000E-01
7 478 c/z 3.4414000E+00 8.5150000E-01 3.4750000E-01
8 698 ¢/z 3.4414000E+00 8.5150000E-01 4.3180000E-01
9 880 cz  1.7251000E+00
10 881 cz 1.8051000E+00
11 882 cz  1.3051000E+00
12905 cz  2.1055000E+00

13 906 ¢/z 1.6711300E+01 0.0000000E+00 2.1055000E+00

14 907 ¢/z -1.6711300E+01 0.0000000E+00 2.1055000E+00

15 913 c/z 0.0000000E+00 1.1918500E+01 2.1055000E+00

16 914 c/z 1.0321700E+01 5.9592000E+0C 2.1055000E+00

17 915 c/z 8.3557000E+00 1.4472400E+01 2.1055000E+H00

18 916 c/z -8.3557000E+00 1.4472400E+01 2.1055000E+00

19 917 ¢/z -1.0321700E+01 5.9592000E+00 2.1055000E+00

20 301 px  3.9330000E+00

21 302 px  2.9498000E+00

22 303 p 1.0000000E+00 1.7320508E+00 0.0000000E+00 5.8994000E+00
23 304 p 1.0000000E+00 1.7320508E+00 0.0000000E+00 3.9330000E+00
24 305 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -9.8340000E-01
25 306 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -2.9498000E+00

cell temperatures in mev for the free-gas thermal neutron treatment.

print table 72

HNF-SD-SNF-CSWD-005, Rev. 0

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

2 warning messages so far.
1cross-section tables

‘ble length
tables from file testlibl

1001.00¢c 1782 1-h-1 from endf-vi.l
1002.55c 4102 njoy

print table 100

mat 125 05/26/93
{ 120) 04/26/82

5011.40c 3229 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
6012.40c 4858 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
7014.40c 8535 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
8016.40c 5358 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
40000.40c 93372 ENDL library name: nd900719 MCNP transtation: 900831 14:10:05 900323
41093.40c 42746 ENDL library name: nd900719 MCNP translation: 110z 900208
74000.40c 91244 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
92235.40c 34772 ENDL library name: nd900719 MCNP translation: 9total nu 10:05 900503
92238.40c 40834 ENDL library name: nd901118 MCNP translation: 9total nu 56:49 901119
5010.03d 3682 b-10 endffo-iv new gamma production format ( 1273) 1l4oct75
hwtr.01t 10193 deuterium in heavy water at 300 degrees kelvin 1002 0 010/22/85
Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85

total 354900

warning. neutron energy cutoff is below some cross-section tables.

decimal words of dynamically allocated storage
source distribution written to file inp18s cycle= 0

3 warning messages so far.

.artingmcmn. field length= 0

prob18 - kcode in a hexagonal prism lattice.

cp0= 0.00 print table 110



x y z

1 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01

2 3.000E+00 2.000E-01 2.00GE-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E4+00 2.000E-01

3 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01

4 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01

5 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01

6 3.000E+00 2.000E-01 2.000E-0t
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.0S1E+00 2.000E-01

7 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01

8 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-Ot

9 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

10 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(

A492EH00 1.051E+00 2.000E-01 154
‘3.0005-*00 2.000E-01 2.000E-01 140
492E+00 1.0S1E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

12 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

13 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

14 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

15 3.000E+00 2.000E-01 2.000E-01 140
3.492E4H00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

16 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

17 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

18 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

19 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

20 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

21 3.000E+00 2.000E-01 2.000E-01 140

LA92E+00 1.051E+00 2.000E-01 42(

‘49ZE+00 1.051E+00 2.000E-01 154

3.000E+00 2.000E-01 2.000E-01 140

140
42(
154
140
42(
154
140
42(
154
140
42(
154
140
42(
154
140
42(
154
140
42(
154
140
42(
154
140
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v w energy weight time
5.085E-01 4.733E-01 7.193E-01 2.209E+00 1.000E+00 0.000E+00
5.085E-01 4.733E-01 7.193E-01
0 5.085E-01 4.733E-01 7.193E-01
8.952E-01 -4.447E-01 -2.944E-02 4.904E+00 1.000E+00 0.000E+00
8.952E-01 -4.447E-01 -2.944E-02
0 8.952E-01 -4.447E-01 -2.944E-02
~6.184E-01 -4.495E-01 6.446E-0! 3.809E-01 1.000E+00 0.000E+00
-6.184E-01 -4.495E-01 6.446E-01
0-6.184E-01 -4.495E-01 6.446E-01
9.710E-01 -5.665E-02 -2.323E-01 1.331E+00 1.000E+00 0.000E+00
9.710E-01 -5.665E-02 -2.323E-01
0 9.710E-01 -5.665E-02 -2.323E-01
5.861E-01 1.496E-01 -7.963E-01 1.902E+00 1.000E+)0 0.000E+00
5.861E-01 1.496E-01 -7.963E-01
0 5.861E-01 1.496E-01-7.963E-01
-6.489E-02 -1.626E-01 9.845E-01 4.410E-01 1.000E+00 0.000E+00
-6.489E-02 -1.626E-01 9.845E-01
0 -6.489E-02 -1.626E-01 9.845E-01
~7.068E-02 3.263E-02 -9.970E-01 4.750E-01 1.000EH00 0.000E+00
-7.068E-02 3.263E-02 -9.970E-01
0-7.068E-02 3.263E-02 -9.970E-01
-3.915E-01 4.664E-01 -7.932E-01 4.136E+00 1.000E+00 0.000E+00
-3.915E-01 4.664E-01 -7.932E-01
0-3.915E-01 4.664E-01 -7.932E-01
~2.368E-01 9.215E-01 -3.079E-01 7.453E-02 1.000E+00 0.000E+00
-2.368E-01 9.215E-01 -3.079E-01
0-2.368E-01 9.215E-01 -3.079E-01
1.946E-01 -3.204E-01 9.271E-01 3.128E+00 1.000E+00 0.000E+00
1.946E-01 -3.204E-01 9.271E-01
0 1.946E-01 -3.204E-01 9.271E-01
-6.698E-01 -7.177E-01 -1.905E-01 1.014E+00 1.000E+00 0.000E+00
-6.698E-01 -7.177E-01 -1.90SE-01
0 -6.698E-01 -7.177E-01 -1.905E-01
-8.398E-01 -4.129E-01 3.524E-01 1.395E+00 1.000E+00 0.000E+00
-8.398E-01 4.129E-01 3.524E-01
0-8.398E-01 -4.129E-01 3.524E-01
~1.714E-01 -8.572E-01 4.857E-01 7.748E-01 1.000E+00 0.000E+00
-1.714E-01 -8.572E-01 4.857E-01
0-1.714E-0] -8.572E-01 4.857E-01
-2.489E-01 -5.118E-01 -8.222E-01 1.101E+00 1.000E+00 0.000E+00
~2.489E-01 -5.118E-01 -8.222E-01
0 -2.489E-01 -5.118E-01 -8.222E-01
-2.959E-01 2.119E-01 9.314E-01 1.951E+00 1.000E+00 0.000E+00
-2.959E-01 2.119E-01 9.314E-01
0-2.959E-01 2.119E-01 9.314E-01
1.395E-01 -9.829E-01 1.202E-01 2.186E+00 1.000E+00 0.000E+00
1.395E-01 -9.829E-01 1.202E-01
0 1.395E-01 -9.829E-01 1.202E-01
6.909E-01 -7.110E-01 1.307E-01 1.8365E+00 1.000E+00 0.000E+00
6.909E-01 -7.110E-01 1.307E-01
0 6.909E-01 -7.110E-01 1.307E-0t
-6.580E-01 5.320E-01 -5.329E-01 1.229E+00 1.000E+00 0.000E+00
-6.580E-01 5.320E-01 -5.329E-01
0 -6.580E-01 5.320E-01 -5.329E-01
-9.903E-0] -1.380E-01 1.353E-02 1.305E+00 1.000E+00 0.000E+00
-9.903E-01 -1.380E-01 1.353E-02
0-9.903E-01 -1.380E-01 1.353E-02
7.462E-01 4.859E-01 -4.551E-01 1.000E+00 1.000E+00 0.000E+00
7.462E-01 4.859E-01 -4.551E-01
0 7.462E-01 4.859E-01 -4.551E-01
-1.977E-01 9.797E-01 3.360E-02 3.990E+00 1.000E+00 0.000E+00
-1.977E-01 9.797E-01 3.360E-02
0-1.977E-01 9.797E-01 3.360E-02
-9.117E-01 -3.647E-01 -1.891E-01 2.665E-01 1.000E+00 0.000E+00
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inge of sampled source weights = 7.7821E-01 to 1.0989E+00 X " -CSW D- -
¢ ‘ntron activity in each cell print table 126 HNF-SD-SNF-CS 005, Rev. 0
tracks  population collisions collisions number flux average  average
cell entering * weight  weighted weighted track weight track mfp
(per history) energy  energy (relative}) (cm)

0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E*H00 0.0000E+00 0.0000E+H00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000EH00 0.0000E+00 0.0600E+00 0.G000E+00 0.0000E+00

38 920 618 1249 5.9116E-01 3.0414E-01 8.9304E-01 6.4212E-01 2.6324E+H00
10 3% 1635 637 130 6.3779E-02 8.8236E-02 7.6766E-01 6.4931E-01 2.6947E+00
11 40 1728 663 184 R.B176E-02 7.6162E-02 7.6184E-01 6.4437E-01 2.5146E+00
12 41 1867 712 317 1.5811E-01 8.6238E-02 7.9306E-01 6.5030E-01 2.6940E+00
13 140 0 0 0 0.0000E+00 0.0000E+00 0.0000E+C0 0.0000E+00 0.0000E+00
14 42 2069 867 441 2.1911E-01 8.9382E-02 7.83771E-01 6.6777E-01 2.5091E+00
15 154 25302 1253 8436 4.1390E+00 1.2606E-01 8.5005E-01 6.6920E-01 2.4712E+00
16 149 49542 1253 580 2.8963E-01 1.0795E-01 8.2361E-01 6.7129E-01 2.5408E+00
17 144 51224 1254 885 4.2652E-01 1.0541E-01 8.1599E-01 6.6971E-01 2.2391E+00
18 159 58650 1254 4019 2.1254E+00 9.8931E-02 8.1154E-01 6.6977E-01 2.7541E+00
19 141 73122 1254 6523 3.2229E+00 9.4499E-02 8.0639E-01 6.6810E-01 2.5056E+00

cocococoo
coocooococoC

(=R - LV N
[
()

toral 266059 9765 22764 1.1324E+01
Ineutron weight balance in each cell -- external events print table 130

cell entering source  energy time  exiting  total
cutoff  cutoff

. 30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3 37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
4 34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0G00E+00
5 32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
6 33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
7 35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
8 36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 38 4.8822E-01 0.0000E+00 0.0000E+00 0.0000E+00 -3.3091E-01 1.5731E-01
10 39 8.4996E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.4933E-01 6.2750E-04
11 40 8.9904E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.9904E-01 3.9460E-06
12 41 9.7260E-01 0.0000E+00 0.0000E+00 0.0000E+00 -9.6978E-01 2.8204E-03
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000EH0
14 42 1.0907E+00 0.0000E+00 0.0000E+00 0.6000E+00 -1.0913E+00 -5.9111E-04
15 154 1.2943E+01 8.4067E-01 0.0000E+00 0.0000E+00 -1.3171E+0t 6.1278E-01
16 149 2.6508E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.6508E+01 3.5884E-05
17 144 2.7419E+01 0.0000E+00 0.0000E+00 O0.0000E+00 -2.7405E+01 1.4572E-02
18 159 3.1331E+01 8.0064E-02 0.0000E+00 0.0000E+00 -3.1361E+01 $.0067E-02
19 141 3.9111E+01 4.0032E-02 0.0000E+00 0.0000E+00 -3.9150E+01 4.5860E-04

total  1.4161E+02 9.6077E-01 0.0000E+00 0.0000EH)0 -1.4174E+02 8.3809E-01

Ineutron weight balance in each cell - variance reduction events print table 130
cell  weight cell weight  energy  dxtran  forced exponential total
window importance cutoff importance collision  transform

1 30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 O0.0000E+00

2 31 0.0000E+00 0.00G0E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 O0.0000E+00

3 37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

4 34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

5 32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E-H00 0.0000E+00 0.0000E+00

. 6 33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.G000E+00
: Q 35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
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492E+00 1.051E+00 2.000E-01 42( 0,
‘.4925%0 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0,
3.492E+00 1.051E+00 2.000E-01 154
24 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0,
3.492E+00 1.051E+00 2.000E-01 154
25 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0,
3.492E+00 1.051E+00 2.000E-01 154
26 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
27 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
28 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
29 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
30 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-0]1 141
31 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
32 2.000E-01 3.000E+00 2.000E-01 140
3.641E+H00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
. 2.000E-01 3.000E+00 2.000E-01 140
.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
34 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
35 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E4+00 4.456E-01 2.000E-01 141
36 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
37 2.000E-0]1 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
33 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
39 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
40 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
41 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
42 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
43 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
.641E+00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,

0)

0

0
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0

=

0

=
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0

=

0
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0

NA
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-9.117E-01 -3.647E-01 -1.891E-01
0-9.117E-01 -3.647E-01 -1.891E-01
-4.287E-01 8.361E-01 -3.423E-01 1.156E+00 1.000E+)0 0.000E+00
-4.287E-01 8.361E-01 -3.423E-01
0-4.287E-01 8.361E-01 -3.423E-01
1.080E-01 3.412E-01 -9.338E-01 2.669E+00 1.000E+00 0.000E+00
1.080E-01 3.412E-01 -9.338E-01
0 1.080E-01 3.412E-01 -9.338E-01
-9.111E-01 -9.012E-03 -4.122E-01 2.185E+00 1.000E+00 0.000E+00
-9.111E-01 -9.012E-03 -4.122E-01
0-9.111E-01 -9.012E-03 4.122E-01
-2.568E-01 -6.391E-01 -7.249E-01 7.280E-01 1.000E+00 0.000E+00
-2.568E-01 -6.391E-01 -7.249E-01
0 -2.568E-01 -6.391E-01 -7.249E-01
-2.912E-01 8.086E-01 5.113E-01 1.404E+00 1.000E+00 0.000E+00
-2.912E-01 8.086E-01 5.113E-01
0-2.912E-01 8.086E-01 5.113E-01
1.472E-01 -9.514E-01 2.705E-01 1.090E+00 1.000E+00 0.000E+00
1.472E-01 -9.514E-01 2.705E-01
0 1.472E-01 -9.514E-01 2.705E-01
-6.135E-01 -7.645E-01 -1.978E-01 2.483E+00 1.000E+00 0.000E+00
-6.135E-01 -7.645E-01 -1.978E-01
0-6.135E-01 -7.645E-01 -1.978E-01
-5.702B-01 5.651E-01 -5.963E-01 3.767E-01 1.000E+00 0.000E+00
-5.702E-01 5.651E-01 -5.963E-01
0-5.702E-01 5.651E-01 -5.963E-01
-6.607E-01 5.373E-01 -5.242E-01 1.019E+00 1.000E+00 0.000E+00
-6.607E-01 5.373E-01 -5.242E-01
0-6.607E-01 5.373E-01 -5.242E-01
-9.742E-02 -3.639E-01 -9.263E-01 1.879E+00 1.000E+00 0.000E+00
9.742E-02 -3.639E-01 -9.263E-01
0-9.742E-02 -3.639E-01 -9.263E-01
-1.965E-01 -3.145E-01 -9.287E-01 4.700E-01 1.000E+00 0.G00E+00
-1.965E-01 -3.145E-01 -9.287E-01
0 -1.965E-01 -3.145E-01 -9.287E-01
4.097E-01 8.465E-01 -3.399E-01 1.530E+00 1.000E+00 0.000E+00
4.097E-01 8.465E-01 -3.399E-01
0 4.097E-01 8.465E-01 -3.399E-01
-4.048E-02 8.831E-01 4.675E-01 2.67SE+00 1.000E+00 0.000E+00
-4.048E-02 8.831E-01 4.675E-01
0 -4.048E-02 8831E-01 4.675E-01
3.371E-01 -9.269E-01 -1.652E-01 9.222E-01 1.000E+00 0.000E+00
3.371E-01 -9.269E-01 -1.652E-01
0 3.371E-01 -9.269E-01 -1.652E-01
-1.867E-01 9.756E-01 -1.155E-01 9.702E-01 1.000E+00 0.000E+00
-1.867E-01 9.756E-01 -1.155E-01
0 -1.867E-01 9.756E-01 -1.155E-01
-2.616E-01 2.336E-01 -9.365E-01 1.230E+00 1.000E+00 0.000E+00
-2.616E-01 2.336E-01 -9.365E-01
0-2.616E-01 2.336E-01 -9.365E-01
9.780E-01 -7.641E-02 -1.939E-01 1.083E+00 1.000E+00 0.000E+00
9.780E-01 -7.641E-02 -1.939E-01
0 9.780E-01 -7.641E-02 -1.939E-01
2.580E-01 -7.076E-01 6.578E-01 8.313E-01 1.000E+00 0.000E+00
2.580E-01 -7.076E-01 6.578E-01
0 2.580E-01 -7.076E-01 6.578E-01
-3.212E-01 -7.678E-01 -5.543E-01 1.081E+00 1.000E+00 0.C00E+00
-3.212E-01 -7.678E-01 -5.543E-01
0-3.212E-01 ~7.678E-01 -5.543E-01
5.039E-01 -1.460E-01 8.513E-01 3.341E+00 1.000E+00 0.000E+00
5.039E-01 -1.460E-01 8.513E-01
0 $.039E-01 -1.460E-01 8.513E-01
6.080E-01 5.487E-01 5.738E-01 4.097E-01 1.000E+00 0.000E+00
6.080E-01 5.487E-01 5.738E-01
0 6.080E-01 5.487E-01 5.738E-01
-2.932E-01 9.304E-01 -2.199E-01 2.229E+00 1.000E+00 0.000E+00
-2.932E-01 9.304E-01 -2.199E-01
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. 3.641E+00 4.456E-01 2.000E-01 141
.2.000]5—01 3.000E+00 2.000E-01 140

HNF-SD-SNF-CSWD-005, Rev. 0

0-2.932E-01 9.304E-01 -2.199E-01
-8.475E-01 -3.993E-01 -3.497E-01 1.362E+00 1.000E+00 0.000E+00

641E+00 4.456E-01 2.000E-01 42( -5, 3, 0)  -8.475E-01-3.993E-01 -3.497E-01
3.641E+00 4.456E-01 2.000E-01 141 0 -8.475E-01 -3.993E-01 -3.497E-01

46 2.000E-01 3.000E+00 2.000E-01 140 1200E-01 -9.195E-0 -3.743E-01 1.010E+00 1.G00E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 6) 1.200E-01 -5.195E-01 -3.743E-01
3.641E+00 4.456E-01 2.000E-01 141 0 1.200E-01 -9.195E-01 -3.743E-01

47 2.000E-01 3.000E+00 2.000E-01 140 7.085E-01 5.879E-01 3.904E-01 7.068E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 7.085E-01 5.879E-01 3.904E-01
3.641E+00 4.456E-01 2.000E-01 141 0 7.085E-01 5.879E-01 3.904E-01

48 2.000E-01 3.000E+00 2.000E-01 140 4.261E-01 9.046E-01 9.254E-03 3.122E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 4.261E-01 9.046E-01 9.254E-03
3.641E+00 4.456E-01 2.000E-01 141 0 4.261E-01 9.046E-01 9.254E-03

49 2,000E-01 3.000E+00 2.000E-01 140 5.431E-01 4.270E-01 -7.230E-01 5.484E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 5.431E-01 4.270E-01 -7.230E-01
3.641E+00 4.456E-01 2.000E-01 141 0 $5.431E-01 4.270E-01 -7.230E-01

50 2.000E-01 3.000E+00 2.000E-01 140 -1.053E-01 -9.805E-01 1.658E-01 1.545E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0)  -1.053E-01 -9.805E-01 1.658E-01

3.641E+00 4.456E-01 2.000E-01 141
1estimated keff results by cycle

0-1.053E-01 -9.805E-01 1.658E-01
print table 175

cycle
cycle
cycle
cycle
cycle

cycle

1 k(collision) 1.253108 removal lifetime(abs) 1.7557E+01 source points generated
2 k(collision) 1.211997 removal lifetime(abs) 1.1671E+01 source points generated
3 Kk(collision) 1.200265 removal lifetime(abs) 9.6992E+00 source points generated
4 K(collision) 1.129530 removal lifetime(abs) 9.3720E+00 source points generated
5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated

6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated

cycle=

%cc distribution written to file inp18s
blem summary

run terminated when 6 kcode cycles were done.
0
neutron creation tracks  weight

{per source particle)

energy

1249 9.6077E-01 1.8661E+00
energy cutoff’

time cutoff

source

0
[ A
0 1.3743E-01

0 0

weight window 0.
cell importance
weight cutoff’
energy importance
dxtran [
forced collisions
exp. transform
upscattering

3.8498E-03

0. 0. ' dxtran

0 0 0.

0 0 0.

5.3884E-11
capture
10 6.1640E-03 6.1355E-03
0 o 0.

1259 1.1044E+00 1.8761E+00

0 o

m,xn)

fission
total

number of neutrons banked 5
neutron tracks per source particle  1.0080E+00
neutron collisions per source particle 1.8226E+01
total neutron collisions 22764

net multiplication 1.0032E+00 0.0035

computer time so far in thisun  0.00 minutes
Smputer time in merun 0.00 minutes
rce particles per minute 0.0000E+00
dom numbers generated 500880

weight window
cell importance

energy importance
0

forced collisions
exp. transform
downscattering

loss to fission
average lifetime, shakes

capture or escape 1.1788E+01

6

neutron Joss tracks  weight

(per source particle)

energy

escape 220 1.2268E-01 1.2054E-01
0

0 0 0.
0
¢ 0

weight cutoff

0. 0.
0.
1034 1.2791E-01 5.1920E-03
0 o
0. 0.
0 o 0.
0 0. 0.
0 9. 1.3605E+00
0 3.9980E-01 1.1590E-01
loss to (n,xn) 5 3.0820E-03 2.4027E-02
0 4.5089E-01 2.4987E-01
total 1259 L1044EH0 1.8761E+00
cutoffs
3.7027E+00
1.2954E+01

tco 1.0000E+34

eco 0.0000E+H00
wel -5.0000E-01

wc2 -2.5000E-01

escape
capture

any termination 1.2744E+01

1
0

maximum number ever in bank
bank overflows to backup file
field length 0
most random numbers used was

1298 inhistory 14
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o 38 0.0000E+00 0.0000E+00 1.2447E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 1.2447E-03
.0 39 0.0000E+00 0.0000E+00 2.0097E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.0097E-04

11 40 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
12 41 0.0000E+00 0.0000E+00 2.9100E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.9100E-04
13 140 0:0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 154 0.0000E+00 0.0D00E+00 8.0354E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 8.0354E-03
16 149 0.0000E+00 0.0000E+00 O0.0000E+00 O.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 144 0.0000E+00 0.0000E+00 -3.0848E-06 0.0000E+00 0.0000E+00 0.G000E+00 0.0000E+00 -3.0848E-06
18 159 0.0000E+00 0.0000E+00 -2.5216E-04 0.0000E+G0 0.0000E+00 0.0000E+00 0.0000E+00 -2.5216E-04
19 141 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total  0.0000E+00 0.0000E+00 9.5169E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 9.5169E-03
Ineutron weight balance in each cell - physical events print table 130

cell (nxn) fission capture lossto lossto  total
{n,xn) fission

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
37 0.0000E+00 C.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E-+00
38 0.0000E+00 0.0000E+00 -1.5855E-01 0.0000E+00 0.0000E+00 -1.5855E-01

10 39 0.0000E+00 0.0000E+00 -8.2847E-04 0.0000E+00 0.0000E+00 -8.2847E-04
11 40 0.0000E+00 0.0000E+00 -3.9460E-06 0.0000E+00 0.0000E+00 -3.9460E-06
12 41 0.0000E+00 0.0000E+00 -3.1114E-03 0.0000E+00 0.0000E+00 -3.1114E-03
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 1.2461E-03 0.0000E+00 -3.1955E-05 -6.2306E-04 0.0000E+00 5.9111E-04

.5 154 4.9179E-03 0.0000E+00 -1.7239E-01 -2.4589E-03 -4.5089E-01 -6.2082E-01

1
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6 149 0.0000E+00 0.0000E+00 -3.5884E-05 (.0000E+00 0.0000E+00 -3.5884E-05
7 144 0.0000E+00 0.0000E+00 -1.4569E-02 0.0000E+00 0.0000E+00 -1.4569E-02
18 159 0.0000E+00 0.0000E+00 -4.9815E-02 0.0000E+00 0.0000E+00 -4.9815E-02
19 141 0.0000E+00 0.0000E+00 -4.5860E-04 0.0000E+00 0.0000E+00 -4.5860E-04

total  6.1640E-03 0.0000E+00 -3.9980E-01 -3.0820E-03 -4.5089E-01 -8.4760E-01
Ineutron activity of each nuclide in each cell, per source particle print table 140

cell  nuclides  atom total  collisions weightlost weight loss weight gain
fraction collisions * weight tocapture to fission by (n,xn)

9 38 5010.03d 7.1977E-01 941  4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00
5011.40c 8.0041E-02 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40c 2.0019E-01 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00

10 39 41093.40c 9.8982E-01 128  6.2802E-02 8.2814E-04 0.0000E+00 0.0000E+00
40000.40c  1.0183E-02 2 9.7676E-04 3.3160E-07 0.0000E+00 0.0000E+00

11 40  1001.00c 3.3333E-01 111 S.I533E-02 3.9251E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 33 1.5373E-02 2.0884E-08 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 40 2.1271E-02 0.0000E+00 0.0000E+00 0.0000E+00

12 41 41093.40c 9.8982E-01 313 1.5623E-01 3.1072E-03 0.0000E+00 0.0000E+00
40000.40¢ 1.0183E-02 4 1.8747E-03 42322E-06 0.0000E+00 0.0000E+00

14 42 1001.00c 3.3333E-01 257 12131E-01 4.3914E06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 86 4.6121E-02 6.8027E-08 0.0000E+00 6.2306E-04
8016.40c 3.3333E-01 98 S5.1682EA2 2.7495E-05 O0.0000E+00 0.0000E+00

15 154 9223540c 3.7504E-01 4759 23227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40c 1.2499E-01 1470 7.3870E-01 23272E-02 8.4162E-03 1.8748E-03

. 7014.40c 4.9997E-01 2207 1LO77SE+00 1.6682E-02 O.0000E+00 0.0000E+00
16 149 1001.00c 3.3333E-01 345 1.6812E-01 4.4875E-06 0.0000E+00 0.0000E+00
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1002.55¢ 3.3333E-01 110 5.8433E-02 9.1921E-08 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 125 6.3072E-02 3.1305E-05 0.0000E+00 0.0000E+00

17 144 74000.40c 1.0000E+H)0 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00

18 159 41093.40c 9.8982E-01 3965 2.1009E+00 4.9769E-02 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 54  2.4590E-02 4.6175E-05 0.0000EH00 0.0000E+00

19 141 1001.00c 3.3333E-01 4029 1.9096E+00 7.9511E-05 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 1122 5.8206E-01 9.0056E-07 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 1372 7.3131E-01 3.7819E-04 0.0000E+00 0.0000E+00

total 22764 1.1324E+01 3.9980E-01 4.5089E-01 3.0820E-03

total over all cells for each nuclide total  collisions weightlost weightloss weight gain
collisions * weight tocapture to fission by (n,xn)

1001.00c 4742 2.2505E+00 9.2315E-05 0.0000E+00 0.0000E+00
1002.55¢ 1351  7.0199E-01 1.0814E-06 0.0000E+00 6.2306E-04
5011.40c 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40c 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00
7014.40c 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00
8016.40¢ 1635 8.6733E-01 4.3699E-04 0.0000E+00 0.0000E+00
40000.40c 60 2.7441E-02 5.0739E-05 0.0000E+00 0.0000E+00
41093.40¢ 4406 2.3199E+00 5.3704E-02 0.0000E+0C 0.0000E+00
74000.40¢ 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00
92235.40¢ 4759 2.3227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40¢ 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
5010.03d 941 4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00

the initial fission neutron source distribution used the 8 source points that were input on the ksrc card.
criticality problem was scheduled to skip 5 cycles and run a total of 6 cycles with nominally 200 neutrons per cycle.
roblem has run 5 inactive cycles with 1027 neutron histories and 1 active cycles with 222 neutron histories.

this calculation has leted the req d number of keff cycles using a total of 1249 fission neutron source histories.
all cells with fi: ssxonable material were sampled and had fission neutron source points.

- It 3

there is no d collisi ption/track-length estimate for keff because only I active cycles were run.
lindividual and average keff estimator resuits by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k(abs) stdev k{track)stdev k(c/a/t) stdev fom

200} 1.25311 1.26302 1.22009 |
257}1.21200 1.25252 1.12957 |
195}1.20026 1.14326 1.13006 |
193]1.12953 1.16269 1.10757 |
1821.13599 1.12465 1.11238 |
v begin active keff cycles
6 22211.07701 1.04669 1.07528 |
Ially 4 nps= 1249
+ fuel rod flux in 5 y locati ged over 5 x
tally type 4 track length estimate of particle flux. _ units l/cm**2
tally for neutrons
number of histories used for normalizing tallies =  200.00
cell ais (154<42{-10 -1 0] 42[-9 -1 0] 42{-8 -1 0] 42{-7 -1 0} 42[-6 -1 0})
cell bis (154<42[-10 3 0] 42(-9 3 0] 42(-8 3 0] 42{-7 3 0] 42[-6 3 0))
cell ¢ is (154<42{-10 10 0] 42[-9 10 0] 42[-8 10 0] 42[-7 10 0] 42[-6 10 0])
cell d is (154<42{-10 21 0] 42{-9 21 0] 42[-8 21 0] 42(-7 21 0] 42[-6 21 0])
cell eis (154<42{-10 29 0] 42[-9 29 0] 42{-8 29 0] 42[-7 29 0] 42[-6 29 0])

N R N

volumes
cell: a b c e
1.04709E+02 1.04709E+02 1 04709E+02 1.04709E+02 1.04709E+02
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‘energy: 1.0000E-02 1.0000E-01 1.0000E+00 1.0000E+01 total
cell

a  0.00000E+000.0000 2.84017E-050.9975 1.86420E-04 0.4656 1.36846E-04 0.5743 3.51668E-04 0.3877

b 1.07442E-05 0.9975 1.58576E-04 0.5120 2.32928E-04 0.3945 4.44462E-050.5872 4.46694E-04 0.2855

¢ 2.16778E-050.7232 9.40943E-050.5519 5.37835E-050.5876 1.51034E-04 0.7075 3.20589E-04 0.3937

d 1.47903E-05 0.5831 0.00000E+00 0.0000 1.15515E-G4 0.5838 1.69653E-04 0.5071 2.99958E-04 0.3718

8.04943E-06 0.9975 0.00000E+00 G.0000 0.000D0E+00 0.0000 6.81909E-050.7477 7.62403E-05 0.6763

lanalysm of the results in the tally fluctuation chart bin (tfc) for tally 4 withnps= 1249 print table 160

normed average tally per history = 3.51668E-04 unnormed average tally per history = 3.68228E-02

estimated tally relative error = 0.3877 estimated variance of the variance =0.1752
relative error from zero tallies = 0.3464 relative error from nonzero scores = 0.1740
number of nonzero history tallies = 8 efficiency for the nonzero tallies = 0.0400

history number of largest tally = 1034 largest unnormalized history tally = 1.41575E+00

{largest tally)/{(average tally) = 3.84476E+01 (largest tally)/(avg nonzero tally)= 1.53791E+H00

(confidence interval shiftymean = 0.0793 shifted confidence interval center = 3.79539E-04

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 222 for this table because 5 keffcyclesand 1027 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 3.51668E-04 4.10723E-04 0.167927
relative error 3.87653E-01 3.61597E-01 -0.067213
variance of the variance 1.75161E-01 1.47665E-01 -0.156976
shifted center 3.79539E-04 3.77169E-04 -0.006244
figure of merit 0.00000E+00 0.00000E+00 0.000000

is not enough information in the largest history scores (usually less than 500 scores) for 2 reliable estimate of the slope.
istory score probability density function appears to have an unsampled region at the largest history scores: please examine.

**+*x the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 4

tfc bin lative err ~---variance of the variance-—  --figure of merit— -pdf-
behavior behavior  value decrease decreaserate value decrease decreaserate  value  behavior  slope

desired random  <0.10 yes l/sqri(nps) <0.10  yes 1/nps constant random  >3.00
observed  random 0.39  yes yes 0.18  yes yes
passed? yes no  yes yes no  yes yes no

warning. the tally in the tally fluctuation chart bin did not pass 3 of the 10 statistical checks.
lunnormed tally density for tally 4 nonzero tally mean(m} = 9.206E-01 nps= 1249 print table 161

abscissa ordinate log plot of tally probability density function in tally fluctuation chart bm(d—decade,slope— 0.0)
tally number num den log den:d-
1.00-01  1243-01 -0.614
1.26-01  00.00+00 0.000
1.58-01  00.00+00 0.000

-01  00.00+00 0.000
1 00.00+00 0.000
01 00.00+00 0.000
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01 00.00+00 0.000 i
01 277102 -1.113 |

79401 00.00+00 0.000 |

100+00 124302 -1.614m |

126400 00.00400 0.000 i

158400 46,1402 -1.212 !

ol 840002  d g

cumulative tally number for tally 4 nonzero tally mean(m)=9206E-01 nps= 1249 print table 162

abscissa cum ordinate  plot of the cumulative number of tallies in the tally fluctuation chart bin from 0 to 100 percent
tally number cum pot:- 10. 20. 30 40- 50. 60. 20. 20- 90. 100

1.00000E-01 1 12.500[ssssesaspins | | | | | | | | |
1.25893E-01 1 12.500*wssewaxpees |} ]} | ]| |
1.58480E-01 1 12.500sss»sxajexs | | | | | | | | |
1.99526E-01 1 12.500[sssswannjers || {4 ] | |
2.51189B-01 1 12.500[wsssewraperx || || | | | |
3.16228E-01 1 12.500s***xwwsspran || | | | | | |
3.98108E-01 1 12.500s***xswssprax | | | | | | | | |
501188E-01 1 12.500p#»#+swdspsax | | | | | | | | |
6.30958E-01 3 37.500 ) | { | | | | | | |
7.943298-01 3 37.500] | | f I Y S T

1.00000E+00 4 50.000 | | | | |
1.25893E+00 4 50.000] | | | | R

1.58489E4+00 8 100.000| | | f [ | I | | | |
total 8 100.000:vwmwree- 10-emeemes 20-reme-30; 40 50 60 70 80: 90 100

cumulative unnormed tally for tally 4 nonzero fally mean(m) = 9.206E-01 nps= 1249 print table 162

gscissa  cum  ordinate plot of the cumulative tally in the tally fluctuation chart bin from 0 to 100 percent
.y tally/nps cum peti-—----— 10 20 30- 40 -50- 50 70 80. 90 100
0E-01 4.632E-04 1.258* i

1.259E-01 4.632E-04 1.258{*
1.585E-01 4.632E-04 1.258*
1.995E-01 4.632E-04 1.258*
2.512B-01 4.632E-04 1.258/*
3.162E-01 4.632E-04 1.258|*
3.981E-01 4.632E-04 1.258}*
5.012E-01 4.632E-04 1.258* |
6.310E-01 6.195E-03 16.825[F#***skxssdrnsks | | | | ] | | | |
7.943E-01 6.195E-03 16.825|%xxbsuxnisukun | i | | I | | | |
1.000E+00 1.017E-02 27.6 } 1 [ e e |
1.259E+00 1.017E-02 27.628] | | | | | | | | | i
1.585E+00 3.682E-02 100.000] | | | 1* { i |
total 3.68228E-02 100.000:----—-- 10-rreree 20 meeees, -30-------40. 50------60- 708090100
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

|
|
|
|
|
1

I R TR I T B
[ O T N R B
[ T N
I O T N N
I R S T B
N R S T A
| S I S
| I R T

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
4 missed 3 of 10 tfc bin checks: the relative error exceeds the recommended value of 0.1 for nonpoint detector tallies
missed all bin error check: 25 tally binshad 4 bins with zeros and 21 bins with relative errors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
the tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.
wamning. 1 ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.

waming. 1ofthe 1 tallies had bins with relative errors greater than recommended.
l1ally fluctuation charts

. tally 4
ps mean emor vov slope fom
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1249 3.5167E-04 0.3877 0.1752 0.0
y data written to file inp]8m
ascii fileinpl8p written with 5 eventsfrom 5 histories.

‘1000 0.0000E+00 0.0000 0.0000 0.0

6 warning messages so far.

Tun terminated when 6 kcode cycles were done.

File: Outpl8
1-  probl8 —kecode in a hexagonal prism lattice.
2- ¢ three half control rods and five whole control rods.
3- 30 0-905-19291 fili=]
4- 31 0-906-19291 fill=1 (16.711300)
5- 37 0-907-19291 fill=1(-16.711300)
6~ 34 0-913-1929 fill=1(011.91850)
7- 32 0-914-1929 fill=1 (103217 5.95920)
8- 33 0-915-1929 fili=1 (8.3557 14.47240)
9- 35 0-916-1929 fill=1 (-8.3557 14.4724 0)
10- 36 0-917-1929 fill=1 (-10.3217 5.9592 0)
11- ¢ universe 1: structure of control rod.
12- 38 11 -202 -880 u=1 $ control rod core
13- 39 6 -84 880-8381 u=1 $ control rod cladding
14- 40 12 -1.00 881-882 u=1 $ control rod gap
15- 41 6 -84 882  u=1 §$ controlrod sheath
16- ¢ the space between the control rods, filled with lattice.
17- 140 0 -17129-19 905 906 907 913 914 915916 917 fill=2
18- ¢ universe 2: lattice of fuel rods with water in between.
19- 42 12-1.00 -301302-303 304 -305306 w=2 lat=2 fill=

20- -37:27-1:330:0 &

- 24r39r24r311r24r31r24r39r2
Q- 24r39r23r312r23r312r23r39r21r

- 23r310r22r313r22r313r22r310r21r

24- 23r357r22r&

25- 22r358r22r

26- 22r316r22r317r22r316r23r

27- 22r315r23r316r23r315r24r

28- 21r315r24r315r24r315r24r

29- 21r315r23r316r23r3 15r2 5r

30- 21r315r22r317022r3 151268

31- 21r354r27r&

32- ¢ cancode remember & thru comment?
33- 2355727

34- 2325r22r325r28r

35- 2324r23r324r29r

36- 2323r24r323r210r -

37- 2315r22r34r23r34r22r315r211r
38- 2314r23r34r22r34r23r314r2 12r
39- 2313r24r311r24r313r213r

40- 2313r23r312r23r313r2 14r

41- 2313r22r313r22r3 1312151

42- 2346r216r

43- 2345r217r

44- 2344r218r

45- 21r341r2200

46- 21r340r221r

47- 21r339r222r

48- 22r336r224r

49- 22r335r225r

50- 23r332r227r

51- 24r329r229r

52- 25r326r231r

- 26r323r233r
- 28r318r236r
5- 2113 11r240r
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‘; ¢ univrerse 3: structure of fuel rod lattice elements.

- 154 2-13.75 <58 u=3 §$ fuel element
59- 149 12 -1.00 58-268 u=3 $gap
60- 144 7-19.66 268 -478 u=3 §liner
61- 159 6 -84 478-698 u=3 $cladding
62- 141 12 -1.00 698 u=3 § water between the fuel rods
63- 162 017:-29:19:-1 $ outside world

65~ *1 py 0  $x-zplane, reflective
66- 17 cz 29.135
67- 19 pz 31.75 § top of reactor
68- 29 pz-31.75 § bottom of reactor
69- 58 cfz 34414 8515 .3240
70- 268 c/z 34414 8515 3345
71- 478 ¢/z 34414 8515 3475
72- 698 c/z 3.4414 8515 4318
73- 880 ¢z 1.7251
74- 881 cz 1.8051
75- 882 ¢z 1.9051
76- 905 ¢z 2.1055
77- 906 c/z 16.711302.1055
78- 907 c/z -16.711302.1055
79- 913 ¢/z 011.91852.1055
80- 914 c/z 10.3217 5.9592 2.1055
81- 915 c¢/z 8.3557 14.4724 2.1055
82- 916 c/z -8.3557 14.4724 2.1055
83- 917 c/z -10.3217 5.9592 2.1055
84- 301 px3.9330
85- 302 px2.9498
86- 303 p 11.7320508076 0 5.8994
87- 304 p 11.73205080760 3.9330
- 305 p -11.7320508076 0 -.9834
Q- 306 p -1 1.7320508076 0 -2.9498
0-
91-  impmn 1 18r O
92-  m2 9223540c -70573 92238.40c -23821 7014.40c -.05605
93-  m6 41093.40c -.99000 40000.40c -.01000
94-  m7  74000.40c -.74000
95-  mll  5010.03d -6870  5011.40c -.0840  6012.40c -.2290
96- ml2 1001.00c1 1002.55¢1 8016.40c1
97-  mtl2  hwir0l Iwtr.01
98- keode 200 1 56
waming. tallies are normed per fission neutron for one generation.
99-  ksrc 3.2.2.23.2-3.2.2.23.243.2-43.243.1432
100- e .01.11.10.

101- fg fe

102-  fed fuel rod flux in 5 y locati ged over 5 x

103-  fdin (154<(42[-10:-6 -1 0])) $ average 5 x elements at j=-1
104- (154<(42[-10:-6 3 0})) & $ average 5 x elements at j=3
105-  (154<(42[-10:-6 10 0])) $ average 5 x elements atj=10 &
106~ (154<(42[-10:-6 21 0])) $ average 5 x elements at j=21
107- (154<(42[-10:-6 29 0])) $ average 5 x elements at j=29
108~  sd4 104.7089062 4r $ 5 times the volume of cell 154
109-  print-98

110-  prdmp 2j -1
111-  ptrac buffer=20 file=asc write=all event=bnk
1 initial source from ksrc card. print table 90

original number of points 8
points not in any cell 0
points in cells of zero importance [
points in void cells 0

points in ambiguous cells 0

points rejected 0

its remaining 8
oints after expansion or contraction 200
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‘h‘al guess for k(eff.) 1.000000
eycles to skip before tallying 5
number of keff cycles that can be stored 201

total fission nubar data are being used.
Ttally 4 print table 30
+ fuel rod flux in 5y locati ged over 5 x el

tally type 4 track length estimate of particle flux.

tally for neutrons

order of printing: fe
cells  (154<(42([-10:-6 -1 O]))(154<(42[-10:-6 3 OPK154<(42[~10:-6 10 O]} 154<(42[-10:-6 21 O]))(154<(42{-10:-6
290])

energy bins
0.00000E+00 to 1.00000E-02 mev
1.00000E-02 to 1.00000E-01 mev
1.00000E-01 to 1.00000E+00 mev
1.00000E+00 to 1.00000E+01 mev
total bin
Imaterial composition print table 40

the sum of the fractions of material 2 was 9.999900E-01
the sum of the fractions of material 7 was 7.400000E-01

the sum of the fractions of material 12 was 3.000000E+00

terial
ber  component nuclide, atom fraction

2 92235, 0.37504 92238, 0.12499 7014, 0.49997

6 41093, 0.98982 40000, 0.01018

7 74000, 1.00000

n 5010, 0.71977 5011, 0.08004 6012, 0.20019

12 1001, 0.33333 1002, 0.33333 8016, 0.33333
associated thermal s(a,b) datasets:  hwtr.01t  Iwtr.01t

material
number component nuclide, mass fraction

2 92235, 0.70574 92238, 0.23821 7014, 0.05605
6 41093, 0.99000 40000, 0.01000
7 74000, 1.00000

11 5010, 0.68700 5011, 0.08400 6012, 0.22900
12 1001, 0.05300 1002, 0.10591 8016, 0.84109
waming. 3 of the materials had unnormalized fractions.
1cell volumes and masses print table 50
cell  atom gram input  calculated Teason volume

density  density  volume volume mass  pieces not calculated

30 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
31 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
37 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
. 34 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000EH)0 1
1
6 1

W

32 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
33 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00

51



7 35 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
‘ 36 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
38 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0O

10 39 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+H00 0
11 40 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0
12 41 544575E-02 8.40000E+00 0.0000E+0D 0.00000E+00 0.00000E+00 ©
13 140 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0
14 42 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+H0 ©
15 154 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00 0.00000E+00 0
16 149 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0
17 144 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0.00000E+00 0
18 159 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000EH0 0
19 141 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 6
20 162 0.00000E+00 0.000G0E+00 0.00000E+00 0.00000E+00 0.00000E+00 ¢

1surface areas print table 50

surface iput  calculated reason area
area area  not calculated

1 1 0.00000E+00 9.00000E+00 asymmetric
2 17 0.00000E+00 0.00000E+00 asymmetric
3 19 0.00000E+00 0.00000E+00 asymmetric
4 29 0.00000E+00 0.00000E+00 asymmetric
5 58 0.00000E+00 0.00000E+00 infinite
6 268 0.00000E+00 0.00000E+00 infinite
7 478 0.00000E+00 0.00000E+00 infinite
8 698 0.00000E+00 0.00000E+00 infinite
9 880 0.00000E+00 0.00000E+00 infinite
10 881 0.00000E+00 0.00000E+00 infinite
11 882 0.00000E+00 0.00000E+00 infinite
12 905 0.00000E+00 0.00000E+00 asymmetric
13 906 0.00000E+00 0.00000E+00 asymmetric
4 907 0.00000E+00 0.G0000E+00 asymmetric
‘ 913 0.00000E+00 8.40057E+02
6 914 0.00000E+00 8.40057E+02
17 915 0.00000E+00 8.40057E+02
18 916 0.00000E+00 8.40057E+02
19 917 0.00000E+00 8.40057E+02
20 301 0.00000E+00 0.00000E+00 infinite
21 302 0.00000E+00 0.00000E+00 infinite
22 303 0.00000E+00 0.00000E+Q0 infinite
23 304 0.00000E+00 0.00000E+00
24 305 0.00000E+00 0.00C00E+00
25 306 0.00000E+00 0.00000E+00
leells print table 60

atom  gram neutron
cell mat density density volume  mass pieces importance

1 30 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
2 31 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
3 37 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 1.0000E+00
4 34 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1.0000E+00

0 1.0000E+00

0

0

1
5 32 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
1

1

1

0

0

1.0000E+00

6 33 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1.0000E+00
7 35 0 0.00000E+00 0.00000E+00 8.84370E+02 0.G0000E+00 1.0000E+00
8 36 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1.0000E+00
9 38 11 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 1.0000E+00
10 39 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 1.0000E+00
11 40 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
12 41 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 G 1.0000E+00
13 140 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
14 42 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
15 154 2 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
149 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
q 144 7 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
159 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.00600E+00
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19 141 1259.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00 HNF-SD-SNF-CSWD-005, Rev. 0
162 © 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00

total 4.42185E+03 0.00000E+00
surfaces print table 70

surface  trans type surface coefficients

Irefl.  py 0.0000000E+00

1

2 17 ¢z 2.9135000E+01

319 pz 3.1750000E+01

4 29 pz -3.1750000E+01

5 58 ¢/z 3.4414000E+00 8.5150000E-01 3.2400000E-01

6 268 ¢/z 3.4414000E+00 8.5150000E-01 3.3450000E-01

7 478 c/z 3.4414000E+00 8.5150000E-G1 3.4750000E-01

8 698 ¢z 3.4414000E+00 8.5150000E-01 4.3180000E-01

9 830 ¢z 1.7251000E+00

10 881 ¢z 1.8051000E+00

11 882 ¢z 1.9051000E+00

12905 cz  2.1055000E+00

13 906 ¢/z 1.6711300E+01 0.0000000E+00 2.1055000E+00

14 907 ¢/z -1.6711300E+0! 0.0000000E+00 2.1055000E-+00

15 913 c/z 0.0000000E+00 1.1918500E+01 2.1055000E+00

16 914 ¢/z 1.0321700E+01 5.9592000E+00 2.1055000E+00

17 915 ¢/z 8.3557000E+00 1.4472400E+01 2.1055000E+00

18 916 c/z -8.3557000E+00 1.4472400E+01 2.1055000E+00

19 917 c/z -1.0321700E+01 5.9592000E+00 2.1055000E+00

20 301 px  3.9330000E+00

21 302 px  2.9498000E+00

22 303 p  1.0000000E+00 1.7320508E+00 0.0000000E+00 5.8994000E+00

23 304 p 1.0000000E+00 1.7320508E+00 0.0000000E+00 3.9330000E+00

24 305 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -9.8340000E-01

25 306 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -2.9498000E+00
1l temperatures in mev for the free-gas thermal neutron treatment. print table 72

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

2 warning messages so far.
lcross-section tables print table 100

table length

tables from file testlibi

1001.00c 1782 1-h-1 from endf-vi.l mat 125  05/26/93

1002.55¢c 4102 njoy ( 120) 04/26/82

5011.40c 3229 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
6012.40c 4858 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
7014.40c 8535 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
8016.40c 5358 ENDL library name: nd$00719 MCNP transiation: 900831 14:10:05 900207
40000.40c 93372 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900323
41093.40c 42746 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
74000.40c 91244 ENDL library name: nd900719 MCNP transiation: 900831 14:10:05 900208
92235.40c 34772 ENDL library name: nd900719 MCNP translation: Stotal nu 10:05 900503
92238.40¢ 40834 ENDL library name: nd901118 MCNP translation: Stotal nu 56:49 901119
5010.03d 3682 b-10endf/b-iv new gamma production format ( 1273) 14o0ct75
hwir.01t 10193 deuterium in heavy water at 300 degrees kelvin 1002 0 010/22/85
Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85

total 354900

warning. neutron energy cutoff is below some cross-section tables.
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.imal words of dynamically allocated storage
ource distribution written to file inp18s cycle=
3 warning messages so far.
1 startingmcrun.  field length= 0 cp0= 0.00

probl8 — keode in a hexagonal prism lattice.

nps X y z  cell lattice(ij,k) surface u

1 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

2 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

3 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

4 3.000E+00 2.000E-01 2.000E-G! 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

5 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0
3.492F+00 1.051E+00 2.000E-01 154

6 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

7 3.000E+00 2.000E-01 2.000E-01 140
3.492E400 1.051E+00 2.000E-01 42( 0, -1, O

A92E+00 1.051E+00 2.000E-01 154
L000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

9 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O
3.492E+00 1.051E+00 2.000E-01 154

10 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0
3.492E+00 1.051E+00 2.000E-01 154

11 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

12 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.0S1E+00 2.000E-01 42( 0, -1, O
3.492E+00 1.051E+00 2.000E-01 154

13 3.000E+00 2.000E-O1 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

14 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O
3.492E+00 1.051E+00 2.000E-01 154

15 3.000E+00 2.000E-01 2.000E-01 140

£

<

=

=

3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0}
3.492E+00 1.051E+00 2.000E-01 154

16 3.000E+00 2.000E-01 2.000E-01 140
3.492E+H00 1.051E+00 2.000E-01 42( 0, -1, 0)

3.492E+00 1.051E+00 2.000E-01 154

17 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0]
3.492E+00 1.051E+00 2.000E-01 154

18 3.000E+00 2.000E-01 2.000E-01 140
492E+00 1.051E+00 2.000E-01 42( 0)
L492E+00 1.051E+00 2.000E-01 154

9

3.000E+00 2.000E-01 2.000E-01 140

=

e

HNF-SD-SNF-CSWD-005, Rev. 0

[

print table 110

v w energy weight  time

5.085E-01 4.733E-01 7.193E-01 2.209E+00 1.000E+00 0.000E+00
5.085E-01 4.733E-01 7.193E-01
0 5.085E-01 4.733E-01 7.193E-01
8.952E-01 -4.447E-01 -2.944E-02 4.904E+00 1.000E+00 0.000E+00
8.952E-01 -4.447E-0] -2.944E-02
0 8.952E-01 4.447E-01 -2.944E-02
-6.184E-01 -4.495E-01 6.446E-01 3.809E-01 1.000E+00 0.000E+00
+6.184E-01 -4.495E-01 6.446E-01
0 -6.184E-01 -4.495E-01 6.446E-01
9.710E-01 -5.665E-02 -2.323E-01 1.331E+00 1.000E+00 0.000E+00
9.710E-01 -5.665E-02 -2.323E-01
0 9.710E-01 -5.665E-02 -2.323E-01
5.861E-01 1.496E-01 -7.963E-01 1.902E+00 1.000E+00 0.000E+00
5.861E-01 1.496E-01 -7.963E-01
0 5.861E-01 1.496E-01 -7.963E-01
-6.489E-02 -1.626E-01 9.845E-01 4.410E-01 1.000E+00 0.000E+00
-6.489E-02 -1.626E-01 9.845E-01
0 -6.489E-02 -1.626E-01 9.845E-01
-7.068E-02 3.263E-02 -9.970E-01 4.750E-01 1.000E+00 0.000E+00
-7.068E-02 3.263E-02 -9.970E-01
0-7.068E-02 3.263E-02 -9.970E-01
-3.915E-01 4.664E-01 -7.932E-01 4.136E+00 1.000E+00 0.000E+00
-3.915E-01 4.664E-01 -7.932E-01
0-3.915E-01 4.664E-01 -7.932E-01
-2.368E-01 9.215E-01 -3.079E-01 7.453E-02 1.000E+00 0.000E+00
-2.368E-0t 9.215E-01 -3.079E-01
0-2.368E-01 9.215E-01 -3.079E-01
1.946E-01 -3.204E-01 9.271E-01 3.128E+00 1.000E+00 0.000E+00
1.946E-01 -3.204E-01 9.271E-0]
0 1.946E-01 -3.204E-01 9.271E-01
-6.698E-01 -7.177E-01 -1.905E-01 1.014E+00 1.000E+00 0.000E-+00
-6.698E-01 -7.177E-01 ~1.905E-01
0 -6.698E-01 -7.177E-01 -1.905E-01
-8.398E-01 -4.129E-01 3.524E-01 1.395E+00 1.000E+0C 0.000E+00
-8.398E-01 -4.129E-01 3.524E-01
0-8.398E-01 -4.129E-01 3.524E-01
-1.714E-01 -8.572E-01 4.857E-01 7.748E-01 1.000E+00 0.000E+00
-1.714E-01 -8.572E-01 4.857E-01
0-1.714E-01 -8.572E-01 4.857E-01
-2.480E-01 -5.118E-01 -8.222E-01 1.101E+00 1.000E+00 0.000E+00
-2.489E-01 -5.118E-01 -8.222E-01
0 -2.489E-01 -5.118E-01 -8.222E-01
-2.959E-01 2.119E-01 9.314E-01 1L.951E+00 1.000E+00 0.000E+00
-2.959E-01 2.119E-01 9.314E-01
0 -2.959E-01 2.119E-01 9.314E-01
1.395E-01 -9.829E-01 1.202E-01 2.186E+00 1.000E+00 0.000E+00
1.395E-01 -9.829E-01 1.202E-01
0 1.395E-01 -9.829E-01 1.202E-01
6.909E-01 -7.110E-01 1.307E-01 1.865E+00 1.000E+00 0.000E+00
6.909E-01 -7.110E-01 1.307E-01
0 6.909E-01 -7.110E-01 1.307E-01
-6.580E-01 5.320E-01 -5.329E-01 1.229E+00 1.000E+00 0.000E+00
~6.580E-01 5.320E-01 -5.329E-01
0 -6.580E-01 5.320E-01 -5.329E-01
-9.903E-01 -1.380E-01 1.353E-02 1.30SE+00 1.000E+00 0.000E+00
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, 492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) -9.903E-01 -1.380E-01 1.353E-02
! ‘49ZE+00 LOSIE+00 2.000E-01 154 0-9.903E-01 -1.380E-01 1.353E-02
3.000E+00 2.000E-01 2.000E-01 140 7.462E-01 4.859E-01 -4.551E-01 1.000E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O 7.462E-01 4.859E-01 4.551E-01
3.492E+00 1.051E+00 2.000E-01 154 0 7.462E-01 4.859E-01 -4.551E-01
21 3.000E+00 2.000E-01 2.000E-01 140 ~1.977E-01 9.797E-01 3.360E-02 3.990E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) -1.977E-01 9.797E-01 3.360E-02
3.492E+00 1.051E+00 2.000E-01 154 0 -1.977E-01 9.797E-01 3.360E-02
22 3.000E+00 2.000E-01 2.000E-01 140 -9.117E-01 -3.647E-01 -1.891E-01 2.665E-01 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) 9.117E-01 -3.647E-01 -1.891E-01
3.492E+00 1.051E+00 2.000E-01 154 0-9.117E-01 -3.647E-01 -1.891E-01
23 3.000E+00 2.000E-01 2.000E-01 140 -4.287E-01 8.361E-01 -3.423E-01 1.156E+00 1.000E+00 0.000E+H00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) -4.287E-01 8.361E-01 -3.423E-01
3.492E+00 1.051E+00 2.000E-01 154 0-4.287E-01 8.361E-01 -3.423E-01
24 3.000E+00 2.000E-01 2.000E-01 140 1.080E-01 3.412E-01 -9.338E-01 2.669E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) 1.080E-01 3.412E-01 -9.338E-01
3.492E+00 1.051E+00 2.000E-01 154 0 1.080E-01 3.412E-01 -9.338E-01
25 3.000E+00 2.000E-01 2.000E-01 140 -9.111E-01 -9.012E-03 -4.122E-01 2.185E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) -9.111E-01 -9.012E-03 -4.122E-01
3.492E+00 1.051E+00 2.000E-01 154 0-9.111E-01 -9.012E-03 -4.122E-01
26 2.000E-01 3.000E+00 2.000E-01 140 -2.568E-01 -6.391E-01 -7.249E-01 7.280E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) -2.568E-01 -6.391E-01 -7.249E-01
3.641E+00 4.456E-01 2.000E-01 141 0 -2.568E-01 -6.391E-01 -7.249E-01
27 2.000E-01 3.000E+00 2.000E-01 140 -2.912E-01 8.086E-01 5.113E-01 1.404E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) -2.912E-01 8.086E-01 5.113E-01
3.641E+00 4.456E-01 2.000E-01 141 0-2.912E-01 8.086E-01 5.113E-01
28 2.000E-01 3.000E+00 2.000E-01 140 1.472E-01 -9.514E-01 2.705E-01 1.090E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 1.4728-01 -9.514E-01 2.705E-01
3.641E+00 4.456E-01 2.000E-01 141 0 1.472E-01 -9.514E-01 2.705E-01
29 2.000E-01 3.000E+00 2.000E-01 140 -6.135E-01 -7.645E-01 -1.978E-01 2.483E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) ~6.135E-01 -7.645E-01 -1.978E-01
3.641E+H00 4.456E-01 2.000E-01 141 0 -6.135E-01 -7.645E-01 -1.978E-01
.000E-01 3.000E+00 2.000E-01 140 -5.702E-01 5.651E-01 -5.963E-01 3.767E-01 1.000E+00 0.000E+00
1E+00 4.456E-01 2.000E-0] 42( -5, 3, 0) -5.702E-01 $5.651E-01 -5.963E-01
5.641E+00 4.456E-01 2.000E-01 141 0-5.702E-01 5.651E-01 -5.963E-01
31 2.000E-01 3.000E+00 2.000E-01 140 -6.607E-01 5.373E-01 -5.242E-01 1.019E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0)  -6.607E-01 5.373E-01-5.242E-0]
3.641E+00 4.456E-01 2.000E-01 141 0-6.607E-01 5.373E-01 -5.242E-01
32 2.000E-01 3.000E+00 2.000E-01 140 -9.742E-02 -3.639E-01 -9.263E-01 1.879E+00 1.000EH00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) -9.742E-02 -3.639E-01 -9.263E-01
3.641E+00 4.456E-01 2.000E-01 141 0-9.742E-02 -3.639E-01 -9.263E-01
33 2.000E-01 3.000E+00 2.000E-01 140 ~1.965E-01 -3.145E-01 -9.287E-01 4.700E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) -1.965E-01 -3.145E-01 -9.287E-01
3.641E+00 4.456E-01 2.000E-01 141 0 -1.965E-01 -3.145E-01 -9.287E-01
34 2.000E-01 3.000E+00 2.000E-01 140 4.097E-01 8.465E-01 -3.399E-01 1.530E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 4.097E-01 8.465E-01 -3.399E-01
3.641E+00 4.456E-01 2.000E-01 141 0 4.097E-01 8.465E-01 -3.399E-01
35 2.000E-01 3.000E+00 2.000E-01 140 -4.048E-02 8.831E-01 4.67SE-01 2.675E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0)  -4.048E-02 8.831E-01 4.675E-01
3.641E+00 4.456E-01 2.000E-01 141 0-4.048E-02 8.831E-01 4.675E-01
36 2.000E-01 3.000E+00 2.000E-01 140 3.371E-01 -9.269E-01 -1.652E-01 9.222E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 3.371E-01 -9.269E-01 -1.652E-01
3.641E+00 4.456E-01 2.000E-01 141 0 3.371E-01 -9.269E-01 -1.652E-01
37 2.000E-01 3.000E+00 2.000E-01 140 -1.867E-01 9.756E-01 -1.155E-01 9.702E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, Q) -1.867E-01 9.756E-01 -1.155E-01
3.641E+00 4.456E-01 2.000E-01 141 0-1.867E-01 9.756E-01 -1.155E-01
38 2.000E-01 3.000E+00 2.000E-01 140 -2.616E-01 2.336E-01 -9.365E-01 1.230E+(00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) ~2.616E-01 2.336E-01 -9.365E-01
3.641E+00 4.456E-01 2.000E-01 141 0-2.616E-01 2.336E-01 -9.365E-01
39 2.000E-01 3.000E+00 2.000E-01 140 9.780E-01 -7.641E-02 -1.939E-0] 1.083E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 9.780E-D1 -7.641E-02 -1.939E-01
3.641E+00 4.456E-01 2.000E-01 141 0 9.780E-01 -7.641E-02 -1.939E-01
40 2.000E-01 3.000E+00 2.000E-01 140 2.580E-01 -7.076E-01 6.578E-01 8.313E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 2.580E-01 -7.076E-01 6.578E-01
G41E+00 4.456E-01 2.000E-01 141 0 2.580E-01 -7.076E-01 6.578E-01
Q.OOOE—OI 3.000E+00 2.000E-01 140 -3.212E-01 -7.678E-0] -5.543E-01 1.081E+00 1.000E+00 0.000E+00
G41E+00 4.456E-01 2.000E-01 42( -5, 3, 0) -3.212E-01 -7.678E-01 -5.543E-01
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.641E+H00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

43 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

44 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

45 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

46 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

47 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

48 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

49 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

50 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

lestimated keff results by cycle

cycle
®
cycle
cycle
cycle
source distribution written to file inp18s
cycle

source distribution written to file inp18s
1problem summary

Tun terminated when

neutron creation  tracks  weight
(per source particle)

source 1249 9.6077E-01

energy

1.8661E+00

[9

o

0

0y

0)

0

4

=

0

0)

<

0)

1 k(collision) 1.253108 removal lifetime{abs) 1.7557E+01 source points generated
2 k(collision) 1.211997 removal lifetime(abs) 1.1671E+01 source points generated
3 k(collision) 1.200265 removal lifetime(abs) 9.6992E+00 source points generated
4 k(collision) 1.129530 removal lifetime(abs) 9.3720E+00 source points generated
5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated
cycle=
6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated

cycle =

6 kecode cycles were done.

energy cutoff’

time cutoff

weight window 0 0. 0.
cell importance 0 0 0.
weight cutoff 0 1.3743E-01
energy importance 0 0.

dxtran 0
forced collisions 0.
exp. transform 0.
upscattering 0 0.

0.
0 0.
[ 0

53884E-11

capture
10 6.1640E-03 6.1355E-03
3 . Joss to fission
1259 1.1044E+00 1.8761E+00

n)
ion 0 0 0
total

neutron loss

HNE-SD-SNF-CSWD-005, Rev. 0

0-3.212E-01 -7.678E-01 -5.543E-01
5.039E-01 -1.460E-01 8.513E-01 3.341E+00 1.000E+00 0.000E+00
5.039E-01 -1.460E-01 8.513E-01

0 5.039E-01 -1.460E-01 8.513E-01
6.080E-01 5.487E-01 5.738E-01 4.097E-01 1.000E+00 0.000E+00
6.080E-01 5.487E-01 5.738E-01

0 6.080E-01 5.487E-01 5.738E-01
2.932E-01 9.304E-01 -2.199E-01 2.229E+00 1.000E+00 0.000E+00
2.932E-01 9.304E-01 -2.199E-01

0-2.932E-01 9.304E-01 -2.199E-01
-8.475E-01 -3.993E-01 -3.497E-01 1.362E+00 1.000E+00 0.000E+00
-8.475E-01 -3.993E-01 -3.497E-01

0-8.475E-01 -3.993E-01 -3.497E-01
1.200E-01 -9.195E-01 -3.743E-01 1.010E+00 1.000E+00 0.000E+00
1.200E-01 -9.195E-01 -3.743E-01

0 1.200E-01 -9.195E-01 -3.743E-01
7.085E-01 5.879E-01 3.904E-01 7.068E+00 1.000E+00 0.000E+00
7.085E-01 5.879E-01 3.904E-01

0 7.085E-01 5.879E-01 3.504E-01
4.261E-01 9.046E-01 9.254E-03 3.122E-01 1.000E+00 0.000E+00
4.261E-01 9.046E-01 9.254E-03

0 4.261E-01 9.046E-01 9.254E-03
5.431E-01 4.270E-01 -7.230E-01 5.484E-01 1.000E+00 0.000E+00
5.431E-01 4.270E-01 -7.230E-01

0 5.431E-01 4.270E-01 -7.230E-01
-1.053E-01 -9.805E-01 1.658E-01 1.545E+00 1.000E+00 0.000E+00
-1.053E-01 -9.805E-01 1.658E-01

0-1.053E-01 -9.80SE-01 1.658E-01

print table 175

257
195
193
182
222
5

204

6

tracks  weight
(per source particle)

energy

escape 220 1.2268E-01 1.2054E-0t

0
00 0.

weight window 0 0 0.

cell importance
3.8498E-0;

0. dxtran
forced collisions
exp. transform
downscattering

3
energy importance
0

loss to (n,xn)

0 0. 0.
1034 1.2791E-01 5.1920E-03
0 0. 0.
0. 0.
0
0

weight cutoff’

0.
0. 3
0 0 1.3605E+00
1.1590E-01

5 3.0820E-03 2.4027E-02
0 4.5089E-01 2.4987E-01
1259 1.1044E+00

0 3.9980E-01

total 1.8761E+00
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. umber of neutrons banked 5 average lifetime, shakes cutoffs
{ ‘utron tracks per source particle  1.0080E+00 escape 3.7027E+00 tco  1.0000E+34
eutron collisions per source particle 1.8226E+01 capture 1.2954E+01 eco 0.0000E+00
total neutron collisions 22764 capture or escape 1.1788E+01 wcl -5.0000E-01
net multiplication 1.0032E+00 0.0035 any termination 1.2744E+01 we2 -2.5000E-01
computer time so farin thisten  0.00 minutes ‘maximum number ever in bank 1
computer time in merun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 500880 most random numbers used was 1298 in history 14

range of sampled source weights = 7.7821E-01 to 1.0989E+00
ineutron activity in each cell print table 126

tracks population collisions collisions number flux average  average
cell  entering * weight weighted weighted track weight track mfp
{per history) energy  energy (relative) (cm)

0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0600E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0060E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
38 920 618 1249 5.9116E-01 3.0414E-01 8.9304E-01 6.4212E-01 2.6324E+00
39 1635 637 130 6.3779E-02 8.8236E-02 7.6766E-01 6.4931E-01 2.6947E+(0
11 40 1728 663 184 8.8176E-02 7.6162E-02 7.6184E-01 6.4437E-01 2.5146E+00
12 41 1867 712 317 1.5811E-01 8.6238E-02 7.9306E-01 6.5030E-01 2.6940E+00
13 140 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 2069 867 441 2.1911E-01 8.9382E-02 7.8771E-01 6.6777E-01 2.5091E+00
‘ 154 25302 1253 8436 4.1390E+00 1.2606E-01 8.5005E-01 6.6920E-01 2.4712E+00
7

SLOVAU L WN -
W
w N
coocoocooo
SO0 OQ

149 49542 1253 580 2.8963E-01 1.0795E-0t 82361E-01 6.7129E-01 2.5408E+00
144 51224 1254 885 4.2652E-01 1.0541E-01 8.1599E-01 6.6971E-01 2.2391E+00
18 159 58650 1254 4019 2.1254E+00 9.8931E-02 8.1154E-01 6.6977E-01 2.7541E+00
19 141 13122 1254 6523 3.2229E+00 9.4499E-02 8.0639E-01 6.6810E-01 2.5056E+00

total 266059 9765 22764 1.1324E+01
Ineutron weight balance in each cell — external events print table 130

cell entering source  energy time  exiting  total
cutoff  cutoff

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+0¢ 0.0000E+00
37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+(00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.00C0E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 38 4.8822E-01 0.0000E+00 0.G000E+00 0.0000E+00 -3.3091E-01 1.5731E-01

10 39 8.4996E-01 0.0000E+00 0.0000E300 0.0000E+00 -8.4933E-01 6.2750E-04

11 40 8.9904E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.9904E-01 3.9460E-06

12 41 9.7260E-01 0.0000E+00 0.0000E+00 0.0000E+00 -9.6978E-01 2.8204E-03

13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 1.0907E+00 0.0000E+00 0.0000E+00 0.0000E+00 -1.0913E+00 -5.9111E-04
15 154 1.2943E+01 8.4067E-01 0.0000E+00 0.0000E+00 -1.3171E+01 6.1278E-01
16 149 2.6508E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.6508E+01 3.5884E-05
17 144 2.7419E+01 0.0000E+00 0.0000E+00 (.0000E+00 -2.7405E+01 1.4572E-02
18 159 3.1331E+01 8.0064E-02 0.0000E+00 0.0000E+00 -3.1361E+01 5.0067E-02
19 141 3.9111E+01 4.0032E-02 0.0000E+00 0.0000EH)0 -3.9150E+01 4.5860E-04

R T T N

tal  1.4161E+02 9.6077E-01 0.0000E+00 0.0000E+00 -1.4174E+02 8.3809E-01
tron weight balance in each cell -- variance reduction events print table 130
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. d 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.

tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.

warning. 1 of the 1 tally fluctuation chart bins did not pass all 10 statistical checks.
waming. 1 ofthe 1 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts

wlly 4
nps mean error vov slope fom
1000 0.0000E+00 0.0000 0.0000 0.0
1249 3.5167E-04 0.3877 0.1752 0.0
tatly data written to file inp18m
ascii file inp18p written with  Sevents from 5 histories.

6 wamning messages so far.

run terminated when 6 kcode cycles were done.

File: Inp20o
1~ prob20 - continuous energy electron version of problem prob19.
2- 1 1-1931-23-45-6

3. 2 0#1
4-
5- 1 202
+ plane
6- 2 pz.00635
7- 3 px-10
8- 4 x100
+ plane

9- 5 y-103
. plane
- 6 p0100 1100 €101

11-

12- ml 74184.1

13- sdeferg=1 sur=l vec=001 par=3

14-  imppel

15- modep e

16-  *lpl2

17- €0 .1.191.282.373 .464 .555 .645.736 .827 .918 1.1
18- *lle 12

19- 9 000 100 010 000 1

warmning. non-orthogonality of surface transformation 9> 2.e-6

20- fq ef
21- f2le 12
22-  *28p 1

23- €28 -00101.e-6.1.191.282.373 .464 .555 .645.736 .827 918 1.1
24- €58 -00101.e-6.1.191.282.373 464 .555 .645.736 .827 918 1.1

25~ f58el

26-  fopl

27- f3le 12
28-  fidlelcl
29- fale 12
30-  fidlelc2
31- f5hel2
32-  fiSlele3
33- 8 1000m
34-  *Bpe |
35- nps 10000
36-  ctme 30

37-  prdmp 2j-1

8- cut:p 1j .1
- cute 1j .1
0-  print 11070
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ing. tr 9 card unused.
warning. 1 energy bins of tally 1 are below energy cutoff.

warning. tally 8 needs zero energy bin for negative 8 scores.
leells print table 60

atom gram photon  electron
cell mat density density volume mass pieces importance importance

1 1 1 6.31828E-02 1.93000E+01 2.54000E+00 4.90220E+01 0 1.0000E+00 1.0000E+00
2 2 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00 0.0000E+00

total 2.54000E+00 4.90220E+01
1surfaces print table 70

surface  trans type surface coefficients

pz  0.0000000E+00
pz  6.3500000E-03
px -1.0000000E+01
px  1.OOGOOOOE+01
py -1.0000000E+01
p  0.0000000E+00 1.0000000E-01 0.0000000E+00 1.0000000E+00

o s LN —
- RV IS ST

minimum source weight = 1.0000E+00 maximum source weight = 1.0000E+00

4 waming messages so far.

1cross-section tables print table 100
table length
. tables from file testlibl
74000.02p 755 01/15/93
total 755

maximum photon energy setto 100.0 mev (maximum electron energy)
tables from file testlibl

74000.0le 478 11/16/88

decimal words of dynamically allocated storage

4 wamning messages so far.
1 starting merun.  field length= 0 ¢p0= 0.00 print table 110

prob20 - continuous energy electron version of problem prob19.

nps x y z  cell suf w v w energy weight time

1 0.000E+00 0.000E+00 0.000E+00

2 0.000E+00 0.000E+00 0.000E+00

3 0.000E+00 0.000E+00 0.000E+00

4 0.000E+00 0.000E+00 0.000E+00

5 0.000E+00 0.000E+00 0.000E+00
'OA000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00

1 3.096E-01 -4.068E-01 8.595E-01 1.000E+00 1.000E+00 0.000E+00
1 9.871E-01 1.062E-01 1.197E-01 1.000E+00 1.000E+00 0.000E+00
1-1.347E-01 5.198E-01 8.436E-01 1.000E+00 1.000E+00 0.000E+00
1-6.548E-02 7.832E-01 6.184E-01 1.000E+00 1.000E+00 0.000E+00
1 1.554E-01 -9.204E-01 3.588E-01 1.000E+00 1.000E+00 0.000E+00
1 2.608E-01 -6.984E-01 6.665E-01 1.000E+00 1.000E+00 0.000E+00
1 6931E-01 -9.170E-02 7.149E-01 1.000E+00 1.000E+00 0.000E+00
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; ile: Outp20
- prob20 - continuous energy electron version of problem prob19.

2- 1 1-1931-23456
3- 2 041
4.
5- 1 202

+ plane
6- 2 pz.00635
7- 3 px-10
8- 4 x100

+ plane
9. 5 y-103

+ plane

10- 6 p0100 1100 0101

-

12-  ml 74184.1

13- sdeferg=1sur=1 vec=001 par=3

14-  imppel0
15- modepe
16- *lp12
17-  e0 .1.191.282.373 464 .555 .645.736 .827 .918 1.1
18- *flle 12
19- 9 000 100 010 000 1
waming. non-orthogonality of surface transformation 9> 2.e-6
20- fg ef
21- f2lie 12
22- *28p 1

23- €28 -.00101.e-6.1.191.282.373 464 .555 645 736 .827 918 1.1
24- €58 -.0010l.e-6.1.191 .282.373 464 .555 .645 736 .827 918 1.1
25~ f58el

6-  forpl
f3l:e 1 2
- f3lelcl
29-  fdle )l 2
30-  filelc2
31- f5hel2
32-  ftSlelc3
33- 8 1000nt
34-  *Bpe 1
35 nps 10000
36-  ctme 30
37-  prdmp 2j-1
38-  cutp 1j .1

39- cute 1j .1

40-  print 11070

41-
waming. tr 9 card unused.
waming. 1 energy bins of tally 1 are below energy cutoff.

warning. tally 8 needs zero energy bin for negative 8 scores.

lcells print table 60
atom gram photon  electron
cell mat density density volume mass pieces importance importance

i1 1 6.31828E-02 1.93000E+01 2.54000E+00 4.90220E+01 O 1.0000E+00 1.0000E+00
2 2 0 0.00000E+00 0.00000E+00 0.00000E+(0 0.00000E+00 0 0.0000E+00 0.0000E+00
total

Isurfaces

.urface trans type surface coefficients

2.54000E+00 4.90220E+01
print table 70

60
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0.0000000E+00
6.3500000E-03
-1.0000000E+01
1.0000000E+01
-1.0000000E+01 -

1 pz
2 pz
3 X
4 X
5 24
6

E vy Jx’—-

HNF-SD-SNF-CSWD-005, Rev. 0

p  0.0000000E+00 1.0000000E-01 0.0000000E+00 1.0000000E+00

minimum source weight=1.0000E+00 maximum source weight = 1.0000E+00

4 wamning messages so far.
1eross-section tables

table length
tables from file testlibl
74000.02p 755

total 755

print table 100

01/15/93

‘maximum photon energy setto 100.0 mev (maximum electron energy)

tables from file testlibl

74000.01e 478

decimal words of dynamically allocated storage

4 warning messages so far.
tarting merun.  field length= 0

cp0= 0.00

11/16/88

print table 110

prob20 - continuous energy electron version of problem prob19.

nps X Yy z  cell suf u
1 0.000E+00 0.000E+00 0.000E+00
2 0.000E+00 0.000E+00 0.000E+00
3 0.000E+00 0.000E+00 0.000E+00
4 0.000E+00 0.000E+00 0.000E+00
5 0.000E+00 0.000E+00 0.000E+00
6 0.000E+00 0.000E+00 0.000E+00
7 0.000E+00 0.000E+00 0.000E+00
8 0.000E+00 0.000E+00 0.000E+00
9 0.000E+00 0.000E+00 0.000E+00
10 0.000E+00 0.000E+00 0.000E+00
11 0.000E+00 0.000E+00 0.000E+00
12 0.000E+00 0.000E+00 0.000E+00
13 0.000E+00 0.000E+00 0.000E+00
14 0.000E+00 0.000E+00 0.000E+00
15 0.000E+00 0.000E+00 0.000E+00
16 0.000E+00 0.000E+00 0.000E+00
17 0.000E+00 0.000E+00 0.000E+00
18 0.000E+00 0.000E+00 0.000E+00
19 0.000E+00 0.000E+00 0.000E+00
20 0.000E+00 0.000E+00 0.0G0E+00
21 0.000E+00 0.000E+00 0.000E+00
22 0.000E+00 0.000E+00 0.000E+00
23 0.000E+00 0.000E+00 0.000E+00
24 0.000E+00 0.000E+00 0.000E+00
5 25 0.000E+00 0.000E+00 0.000E+00
&6 0.000E+00 0.000E+00 0.000E+00
7 0.000E+00 0.000E+00 0.000E+00

v w

energy weight time

1 3.096E-01 -4.068E-01 8.595E-01 1.000E+00 1.000E+00 0.000E+00
1 9.871E-01 1.062E-01 1.197E-01 1.000E+00 1.000E+00 0.000E+00
1-1.347E-01 5.198E-01 8.436E-01 1.000E+00 1.000E+00 0.000E+00
1-6.548E-02 7.832E-01 6.184E-01 1.000E+00 1.000E+00 0.000E+00
1 1.554E-01 -9.204E-01 3.588E-01 1.000E+00 1.000E+00 0.000E+00
1 2.608E-01 -6.984E-01 6.665E-01 1.000E+00 1.000E+00 0.000E+00
1 6.931E-01 -9.170E-02 7.149E-01 1.000E+00 1.000E+00 0.000E+00
1-3.604E-01 4.799E-01 7.999E-01 1.000E+00 1.G00E+00 0.000E+00
1-2.241E-01 3.960E-01 8.905E-01 1.000E+00 1.000E+00 0.G00E+0G
1-2.928E-01 -7.352E-01 6.114E-01 1.000E+00 1.000E+00 0.000E+00
1 8.260E-01 1.184E-01 5.510E-01 1.000E+00 1.000E+00 0.000E+00
1 7.540E-01 -1.976E-01 6.264E-01 1.000E+00 1.000E+00 0.000E+00
1 8.140E-01 -3.427E-01 4.690E-01 1.000E+00 1.000E+00 0.000E+00
1-1.257E-01 8.038E-01 5.8314E-01 1.000E+00 1.000E+00 0.000E+00
1-1.464E-01 -1.070E-01 9.834E-01 1.000E+00 1.000E+00 0.000E+00
1 1.310E-02 -1.617E-02 9.998E-01 1.000E+(0 1.000E+00 0.000E+00
1-8.843E-01 -4.126E-01 2.187E-01 1.000E+00 1.000E+00 0.000E+00
1 4.260E-01 4.153E-01 8.038E-01 1.000E+00 1.000E+00 0.000E+00
1-7.311E-01 -1.136E-02 6.822E-01 1.000E+00 1.000E+00 0.000E+H00
1-2.370E-01 3.207E-01 9.171E-01 1.000E+00 1.000E+0G 0.000E+00
1 4276E-01 -2.485E-02 9.036E-01 1.000E+00 1.000E+00 0.000E+00
1 7.662E-01 7.908E-02 6.378E-01 1.000E+00 1.000E+00 0.000E+00
1-4.247E-01 2.688E-01 8.645E-01 1.000E+00 1.000E+00 0.000E+00
1 2.096E-01 5.730E-01 7.923E-01 1.000E+00 1.000E+00 0.000E+00
1 2.665E-03 -5.270E-01 8.499E-01 1.000E+00 1.000E+00 0.000E+00
1 7.228E-01 4.233E-01 5.463E-01 1.000E+00 1.000E+00 0.000E+00
1 3.484E-01 -3.564E-01 8.669E-01 1.000E+00 1.000E+00 0.000E+00
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28 0.000E+00 0.000E+00 0.000E+00
9 0.000E+00 0.000E+00 0.000E+00
‘0 0.000E+00 0.000E+00 0.000E+00
31 0.000E+00 0.000E+00 0.000E+00
32 0.000E+00 0.000E+00 0.000E+00
33 0.000E+00 0.000E+00 0.000E+00
34 0.000E+00 0.000E+00 0.000E+00
35 0.000E+00 0.000E+00 0.000E+00
36 0.000E+00 0.000E+00 0.000E+00
37 0.000EH00 0.000E+00 0.000E+00
38 0.000E+00 0.000E+00 0.000E+00
39 0.000E+00 0.000E+00 0.000E+00
40 0.000E+00 0.000E+00 0.000E+00
41 0.000E+00 0.000E+00 0.000E+00
42 0.000E+00 0.000E+00 0.000E+00
43 0.000E+00 0.000E+00 0.000E+00
44 0.000E+00 0.000E+00 0.000E+00
45 0.000E+00 0.000E+00 0.000E+00
46 0.000E+00 0.000E+00 0.000E+00
47 0.000E+00 0.000E+00 0.000E+00
48 0.000E+00 0.000E+00 0.000E+00
49 0.000E+00 0.000E+00 0.000E+00
50 0.000E+00 0.000E+00 0.000E+00
problem summary

run terminated when

photon creation  tracks  weight

{per source particle)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

energy

1 8.706E-01 -3.198E-01
1-8.188E-01 2.059E-01
1 5.727E-01 8.124E-01
1 5.390E-02 5.914E-01
1-5.778E-01 5.375E-01
1-7.198E-01 -2.890E-01
1 2.210E-01 2.482E-0}
1 4.339E-01 7.515E-02
1 -4.263E-01 8.490E-01
1-3.933E-01 -9.179E-01
1-4.846E-01 4.378E-01
1-5.950E-01 -5.730E-01
1-7.252E-01 -5.143E-01
1-7.156E-01 4.734E-01
1-1.771E-01 9.229E-01
1-1.149E-01 -4.206E-01
1 4.509E-01 8.630E-02
1-7.358E-01 2.500E-01
1-8.448E-01 3.645E-01
1 1.958E-01 -2.769E-01
1 2.788E-01 -7.325E-03
1-3.201E-01 4.174E-01
1 8.960E-01 -1.641E-01

10000 particle histories were done.

photon loss

tracks

HNF-SD-SNF-CSWD-005, Rev. 0

3.738E-01
5.359E-01
1.100E-01
8.046E-01
6.141E-01
6.311E-01
9.432E-01

1.000E+00 1.000E+00 0.000E+00
1.000EH00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+H)0 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.060E+00 1.000E+00 0.000E+00
8.978E-01 1.000E+00 1.000E+00 0.000E+00
3.123E-01 1.000E+00 1.000E+00 0.000E+00
5.266E-02 1.000E+00 1.000E+00 0.000E+00
7.573E-01 1.000E+00 1.000E+00 0.000E+00
S5.636E-01 1.000E+00 1.000EH00 0.000E+H00
4.578E-01 1.000E+00 1.000E+00 0.000E+00
5.136E-01 1.000E+00 1.000E+00 0.000E+00
3.417E-01 1.000E+00 1.000E+00 0.000E+00
8.999E-01 1.000E+00 1.000E+00 0.000E+00
8.884E-01 1.000E+00 1.000E+00 0.000E+00
6.294E-01 1.000E+00 1.000E+00 0.000E+00
3.917E-01 1.000E+00 1.000E+00 0.000E+00
9.407E-01 1.000E+00 1.000E+00 0.000E+00
9.603E-01 1.000E+00 1.000E+00 0.000E+00
8.505E-01 1.000E+00 1.000E+00 0.000E+00
4.126E-01 1.000E+00 1.000E+00 0.000E+00

weight energy

(per source particle)

source 0 o 0. escape 575 S5.7500E-02 1.5476E-02
energy cutoff’ 0 o 0.
time cutoff 0 0. 0.
heht window 0 0 0. weight window 0 0. 0.
importance o o 0. cell importance 0 0 0.
eight cutoff’ 0 o 0. weight cutoff’ 0 o 0.
energy importance 0 0. 0. energy importance 0 0. 0.
dxtran 0 0. 0. dxtran 0 o 0.
forced collisions 00 0. forced collisions 0 0. 0.
exp. transform 0 0 0. exp. transform 0 0. 0.
from neutrons 0 0 0. compton scatter ¢ o 6.6993E-05
bremsstrahlung 694  6.9400E-02 1.7315E-02 capture 119 1.1900E-02 1.7720E-03
p-annihilation o 0 0. pair production 0 0.
electron x-rays 0 0. 0.
1st fluorescence 0 0 0.
2nd fluorescence 0 o 0.
total 694 6.9400E-02 1.7315E-02 total 694  6.9400E-02 1.7315E-02
number of photons banked 694 average lifetime, shakes cutoffs
photon tracks per source particle  6.9400E-02 escape 6.7786E-05 tco 1.OOOOE+34
photon collisions per source particle 1.3000E-02 capture 8.3325E-05 eco 1.0000E-01
total photon collisions 130 capture or escape 7.0450E-05 wcl  0.0000E+00
any termination  7.0450E-05 wc2  0.0000E+00
[
electron creation tracks  weight energy electronloss  tracks  weight energy
(per source particle) (per source particle)
source 10000 1.0000E+00 1.0000E+00 escape 9464 9.4640E-01 7.1762E-01
energy cutoff’ 2046 2.0460E-01 2.0141E-02
time cutoff’ 0 0. 0.
weight window 0 0 0. weight window 0 o0 0.
cell importance 0 0. 0. cell importance 0 0 0.
weight cutoff ¢ 0. 0. weight cutoff’ ¢ 0. 0.
energy importance 0 0 0. energy importance 0 0. 0.
/ [ 0. scattering 0 0 2.6560E-01
2 2.0000E-04 3.7815E-05 bremsstrahlung 0 o 2.4158E-02

g air production
ton recoil
lo-electric

29 2.9000E-03 4.7387E-04
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hoton auger 0 0. 0.
n auger 0 0. 0.
k-on 1479 1.4790E-01 2.7007E-02

total 11510 1.1510E+00 1.0275E+00 total 11510 LISI0E+00 1.0275E+00
number of electrons banked 1510 cutoffs
electron tracks per source particle 1.1510E+00 tco 1.0000E+34
electron sub-steps per source particle 7.7164E+01 eco 1.0000E-01
total electron sub-steps 771636 wcl  0.0000E+00
we2  0.0000E+00
computer time so far in thisrun ~ 0.00 minutes maximum number ever in bank 4
computer time in mcrun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+H00 field length 0
random numbers generated 4748878 most random numbers used was 4277 in history 7375

range of sampled source weights = 1.0000E+00 to 1.0000E+00
Iphoton activity in each cell print table 126

tracks population collisions collisions number flux average  average
cell  entering *weight weighted weighted track weight track mfp
(per history) energy  energy (relative)  (cm)

1 1 0 694 130 1.3000E-02 2.8286E-01 2.8286E-01 1.0000E+00 1.6113E-01

total 0 694 130 1.3000E-02
lelectron activity in each cell print table 126
tracks  populati ibstep bsteps  number flux average  average
cell entering *weight weighted weighted track weight track mfp

(per history) energy  energy (relative) (cm)
I 1 10000 11510 771636 7.7164E+01 7.4988E-01 7.6821E-01 1.0000E+00 2.5110E-04

tat 10000 11510 771636 7.7164E+01
Ttally 1 nps= 10000
tally type 1* energy crossing a surface. units mev
tally for photons

surface: 1 2
energy
1.G000E-01 0.00000E+00 0.0000 0.00000E+00 €.0000
1.9100E-01 1.20113E-03 0.J079 2.16688E-03 0.0814
2.8200E-01 8.17217E-04 0.1673 2.04350E-03 0.1062
3.7300E-01 9.52191E-04 0.1829 1.82060E-03 0.1357
4.6400E-01 1.03815E-03 0.2001 1.00234E-03 0.2043
5.5500E-01 5.66295E-04 0.3018 8.02842E-04 0.2503
6.4500E-01 6.09365E-04 0.3162 6.54966E-04 0.3016
7.3600E-01 3.45345E-04 0.4472 4.20131E-04 0.4085
8.2700E-01 7.79347E-050.9999 7.03770E-04 0.3334
9.1800E-01 1.70096E-04 0.7070 8.29418E-05 0.9999
1.1600E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  5.77773E-03 0.0811 9.69798E-03 0.0608
Ttally 6 nps= 10000
tally type 6  track length estimate of heating. units mev/gram -
tally for photons

masses
cell: 1
4.90220E+01

cell: 1

energy
1.0000E-01 0.00000E+00 0.0000

9100E-01 1.80395E-05 0.0935
200E-01 4.79830E-06 0.1242
P7300E-01 1.64870E-06 0.2061
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4.6400E-01 1.76412E-06 0.4116
.5S00E-01 6.34259E-07 0.4736
4500E-01  2.47457E-07 0.3129
7.3600E-01 2.58011E-07 0.6571
8.2700E-01 1.16245E-07 0.3470
9.1800E-01 4.46610E-08 0.6403
1.1000E+00 0.00000E+00 0.0000
total  2.75512E-05 0.0722
tally 28 nps= 10000
tally type 8* energy deposition units mev
tally for photons electrons

cell: 1
energy

~1.0000E-03 -8.72550E-04 0.1508

0.0000E+00 0.00000E+00 0.0000
1.0000E-06 0.00000E+00 0.0000
1.0000E-01 1.08193E-02 0.0227

1.9100E-01 3.91016E-02 0.0170

2.8200E-01 4.36100E-02 0.0210

3.7360E-01 3.53763E-02 0.0286

4.6400E-01 2.66881E-02 0.0382

5.5500E-01 2.21833E-02 0.0468

6.4500E-01 1.58947E-02 0.0606

7.3600E-01 1.08330E-02 0.0790

8.2700E-01 8.71177E-03 0.0940

9.1800E-01 6.65495E-03 0.1136

1.1000E+00 4.79000E-02 0.0446

total  2.66900E-01 0.0090
ltally 11 nps= 10000
tally type 1% energy crossing a surface. units mev
tally for electrons

surface: 1 2
energy
1.00600E-01 0.00000E+00 0.0000 0.00000E+00 0.0000
1.9100E-01 1.08698E-03 0.1176 6.53601E-04 0.1495
2.8200E-01 2.19643E-03 0.1039 1.83325E-03 0.1165
3.7300E-01 3.60063E-03 0.0956 3.37231E-03 0.0988
4.6400E-01 6.94424E-03 0.0774 6.18557E-03 0.0823
5.5500E-01 1.32283E-02 0.0615 1.27247E-02 0.0628
6.4500E-01 2.19441E-020.0516 1.93787E-02 0.0550
7.3600E-01 3.87821E-02 0.0411 4.62743E-02 0.0374
8.2700E-01 6.96113E-020.0321 9.53277E-02 0.0269
9.1800E-01 1.17955E-010.0253 9.53443E-02 0.0284
1.1000E+00 1.58764E-01 0.0225 2.41655E-03 0.1959
total  4.34113E-01 0.0097 2.83511E-01 0.0130
Mally 21 nps= 10000
tally type 1 number of particles crossing a surface.
tally for electrons

surface: 1 2

energy
1.0000E-01 0.00000E+00 0.0000 0.00000E+00 0.0000
1.9100E-01 7.70000E-03 0.1165 4.60000E-03 0.1471
2.8200E-01 9.30000E-03 0.1032 7.60000E-03 0.1158
3.7300E-01 1.09000E-02 0.0953 1.02000E-02 0.0985
4.6400E-01 1.65000E-02 0.0772 1.46000E-02 0.0822
5.5500E-01 2.58000E-02 0.0614 2.48000E-02 0.0627
6.4500E-01 3.63000E-02 0.0515 3.21000E-02 0.0549
7.3600E-01 5.59000E-02 0.0411 6.67000E-02 0.0374
8.2700E-01 8.86000E-02 0.0321 1.21300E-01 0.0269
9.1800E-01 1.34800E-01 0.0253 1.10600E-01 0.0284
1.1000E+00 1.65500E-01 0.0225 2.60000E-03 0.1959

total  5.51300E-01 0.0094 3.95100E-01 0.0126

ty 31 nps= 10000
tally type 1 number of particles crossing a surface.
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tally for electrons
. this tally is modified by ft elc

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
-7.70000E-03 0.1165
-9.30000E-03 0.1032
-1.09000E-02 0.0953
-1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
~1.34300E-01 0.0253

0.00000E+00 0.0000
-4.60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
~6.67000E-02 0.0374
~1.21300E-01 0.0269
-1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126

1ally 41

tally type 1

nps= 10000

tally for electrons
this tally is modified by fi elc

surface:

energy
1.0000E-01
1.9100E-03
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01

1 2

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

number of particles crossing a surface.

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

.2700E-01

‘1 800E-01
“1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  0.00000E+00 0.0000 0.00000E+00 0.0000

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 0.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253

0.00000E+00 0.0000
4.60000E-03 0.1471
7.60000E-03 0.1138
1.02000E-02 0.0985
1.46000E-02 0.0822
2.48000E-02 0.0627
3.21000E-02 0.054%
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284

1.1000E+00 1.65500E-01 0.0225 2.60000E-03 0.1959
total  5.51300E-01 0.0094 3.95100E-010.0126

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 0.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253

0.00000E+00 0.0000
4.60000E-03 0.1471.
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 0.0822
2.48000E-02 0.0627
3.21000E-02 0.0549
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284

.1000E+00 1.65500E-01 0.0225 2.60000E-03 0.195%9
otal  5.51300E-01 0.0094 3.95100E-01 0.0126
ty 51 nps= 10000
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surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

number of particles crossing a surface.

taily type 1
‘ taily for
this tally is modified by ft elc

electrons

1 2

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E-+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

1.1000E+00 0.00000E-+00 0.0000 0.00000E+00 0.0000
total  0.00000E+00 0.0000 0.00000E+00 0.0000

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1300E-01

1 2

0.00000E+00 0.0000
-7.70000E-03 0.1165
-9.30000E-03 0.1032
-1.09000E-02 0.0953
-1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
~5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34800E-01 0.0253

0.00000E+00 0.0000
-4.60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269
-1.10600E-01 0.0284

1.J000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
.toial -5.51300E-01 0.0094 -3.95100E-01 0.0126

surface:
energy

1 2

1.0000E-01 0.00000E+00 0.0000 0.00000E+00 0.0000

1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

-7.70000E-03 0.1165
-9.30000E-03 0.1032
~1.09000E-02 0.0953
-1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34800E-01 0.0253

~4.60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269
-1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126

lually 58

tally type 8  pulse height distribution.

nps= 10000

tally for photons electrons

cell:
energy
-1.0000E-03

1

7.40000E-03 0.1158

0.0000E+00  0.00000E+00 0.0000

1.0000E-06 0.00000E+00 0.0000

1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01

g7 3600E-01
szooam
1800E-01

2.12600E-01 0.0192
2.65500E-01 0.0166
1.87700E-01 0.0208
1.09500E-01 0.0285
6.44000E-02 0.0381
4.37000E-02 0.0468
2.66000E-02 0.0605
1.58000E-02 0.0789
1.12000E-02 0.0940
7.70000E-03 0.1135

units number
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1.1000E+H00 4.79000E-02 0.0446
tal  1.00000E+00 0.0000
8 nps= 10000
tally type 8% energy deposition
tally for photons electrons

HNF-SD-SNF-CSWD-005, Rev. 0

units mev

cell: 1
enel
1.0000E+03 2.66900E-01 0.0090
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

tally result of statistical checks for the tfc bin (the first check not passed is listed) and eror magnitude check for all bins

1 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably
missed all bin error check: 24 tally bins had 4 bins with zeros and 17 bins with relative errors exceeding 0.10

6 missed 1 of 10 tfc bin checks: the variance of the variance appears not to decrease as 1/nps for the Iast half of problem
missed all bin error check: 12 tally binshad 2 bins with zeros and 8 bins with relative errors exceeding 0.10

28 passed the 10 statistical checks for the tally fluctuation chart bin result
missed all bin error check: 15 tally bins had 2 bins with zerosand 2 bins with relative errors exceeding 0.10

11 missed 1 of 10 tfc bin checks: the slope of decrease of largest tallies is less than the minimum acceptable value of 3.0
missed all bin error check: 24 tally binshad 2 bins with zeros and 5 bins with relative errors exceeding 0.10

21 missed 1 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin emor check: 24 tally bins had 2 bins with zeros and 5 bins with relative emors exceeding 0.10

31 missed 2 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 24 tally bins had 2 bins with zeros and 5 bins with relative errors exceeding 0.10

41 missed 10f 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 72 tally bins had 28 bins with zeros and 10 bins with relative errors exceeding 0.10

51 missed 2 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 72 tally bins had 28 bins with zeros and 10 bins with relative errors exceeding 0.10

58 passed the 10 statistical checks for the tally fluctuation chart bin result
missed all bin error check: 15 tally binshad 2 bins with zeros and 2 bins with relative errors exceeding 0.10

8 passed the 10 statistical checks for the tally fluctuation chart bin result
passed all bin error check: 1 tally bins all have relative errors Jess than 0.10 with no zero bins

the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
the tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.

warning. 7 of the 10 tally fluctuation chart bins did not pass all 10 statistical checks.
wamning. 9 of the 10 tallies had bins with relative ermors greater than recommended.
tally fluctuation charts

tally 1 tally 6 tally 28
nps mean eror vov slope fom  mean emor vov slope fom  mean error vov slope fom
1000 6.7975E-03 0.2399 0.0835 0.0

2000 5.5780E-03 0.1884 0.0641 0.0
3000 5.8779E-03 0.1455 0.0373 0.0
4000 5.7880E-03 0.13170.0311 0.0
5000 5.9924E-03 0.1168 0.0239 0.0
6000 5.9423E-03 0.1055 0.0195 0.0
7000 5.9749E-03 0.0968 0.0170 0.0
8000 5.7670E-03 0.0913 0.0154 0.0
9000 5.7398E-03 0.0864 0.0135 0.0

IiOOOO $.7777E-03 0.0811 0.0120 0.0

2.0857E-05 0.1589 0.0525 0.0
2.4397E-05 0.1701 0.1693 0.0
2.6650E-05 0.1343 0.1060 0.0
2.7894E-05 0.1145 0.0656 0.0
2.7855E-05 0.1020 0.0485 0.0
2.7793E-05 0.0931 0.0418 0.0
2.8647E-05 0.0919 0.0581 0.0
2.8249E-05 0.0838 0.0524 10.0
2.7485E-05 0.0779 0.0491 10.0
2.7551E-05 0.0722 0.0436 10.0

2.6993E-01 0.0279 0.0044 10.0
2.6475E-01 0.0199 0.0022 10.0
2.6433E-01 0.0161 0.0015 10.0
2,6224E-01 0.0140 0.0011 10.0
2.6175E-01 0.0126 0.0009 10.0
2.6496E-01 0.0116 0.0007 10.0
2.6691E-01 0.0107 0.0006 10.0
2.6739E-01 0.0100 0.0005 10.0
2.6699E-01 0.0095 0.0005 10.0
2.6690E-01 0.0090 0.0004 10.0
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wally 11
Tps mean
000 4.4504E-01 0.0296 0.0002 2.1
2000 4.4489E-01 0.0211 0.0001 2.0

error vov slope fom

tally 21 tally 31
mean error vov slope fom
5.6500E-01 0.0286 0.0004 4.4
5.6500E-01 0.0204 0.0003 4.4

mean

HNF-SD-SNF-CSWD-005, Rev. 0

emror vov slope fom
-5.6500E-01 0.0286 0.0004 0.0
~5.6500E-01 0.0204 0.0003 0.0

3000 4.4226E-01 0.0173 0.0001 1.8 5.6400E-01 0.0168 0.0002 10.0 -5.6400E-01 0.0168 0.0002 0.0
4000 4.4011E-01 0.0151 0.0000 1.8 5.6100E-01 0.0147 0.0002 10.0 -5.6100E-01 0.0147 0.0002 0.0
5000 4.4004E-01 0.0135 0.0000 1.9 5.5860E-01 0.0131 0.0001 10.0 -5.5860E-01 0.0131 0.0001 0.0
6000 4.3549E-01 0.0125 0.0000 1.8 5.5433E-01 0.0121 0.0001 10.0 ~5.5433E-01 0.0121 0.0001 0.0
7000 4.3477E-01 0.0115 0.0000 1.9 5.5386E-01 0.0112 0.0001 10.0 -5.5386E-01 0.0112 0.0001 0.0
8000 4.3339E-01 0.0108 0.0000 1.8 5.5238E-01 0.0105 0.0001 10.0 -5.5238E-01 0.0105 0.0001 0.0
9000 4.3428E-01 0.0102 0.0000 1.7 5.5200E-01 0.0099 0.0001 10.0 -5.5200E-01 0.0099 0.0001 0.0

10000 4.3411E-01 0.0097 0.0000 1.6

tally 41

nps mean error vov slope
1000 5.6500E-01 0.0286 0.0004 4.4
2000 5.6500E-01 0.0204 0.0003 4.4
3000 5.6400E-01 0.0168 0.0002 10.0
4000 5.6100E-01 0.0147 0.0002 10.0
5000 5.5860E-01 0.0131 0.0001 10.0
6000 5.5433E-01 0.0121 0.0001 10.0
7000 5.5386E-01 0.0112 0.0001 10.0
8000 5.5238E-01 0.0105 0.0001 10.0
9000 5.5200E-01 0.0099 0.0001 10.0

fom

5.5130E-01 0.0094 0.0001 10.0

tally 51 tally 58
mean emor vov slope fom
-5.6500E-01 0.0286 0.0004 0.0
-5.6500E-01 0.0204 0.0003 0.0
-5.6400E-01 0.0168 0.0002 0.0
-5.6100E-01 0.0147 0.0002 0.0
-5.5860E-01 0.0131 0.0001 0.0
-5.5433E-01 0.0121 0.0001 0.0
-5.5386E-01 0.0112 0.0001 0.0
-5.5238E-01 0.0105 0.0001 0.0
-5.5200E-01 0.0099 0.0001 0.0

-5.5130E-01 0.0094 0.0001 0.0

mean error vov slope fom

1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0

1.0000E+00 0.0000 0.0000 10.0

10000 5.5130E-01 0.0094 0.0001 10.0 1.0000E+00 0.0000 0.0000 10.0

-5.5130E-01 0.0094 0.0001 0.0

wlly 8

nps mean ermror vov slope fom
1000 2.6993E-01 0.0279 0.0044 10.0
2000 2.6475E-01 0.0199 0.0022 10.0
3000 2.6433E-01 0.0161 0.0015 10.0

000 2.6224E-01 0.0140 0.0011 10.0

000 2.6175E-01 0.0126 0.0009 10.0
6000 2.6496E-01 0.0116 0.0007 10.0
7000 2.6691E-01 0.0107 0.0006 10.0
8000 2.6739E-01 0.0100 0.0005 10.0
9000 2.6699E-01 0.0095 0.0005 10.0
10000 2.6690E-01 0.0090 0.0004 10.0

tally data written to file inp20m

6 warning messages so far.

Tun terminated when 10000 particle histories were done.

File: Inp240

1+ prob 24 - reflecting lattice. 15x15 at 3.75 w/o u-235 enrichment.
2- 1 1-10.182-1 u=2

3- 2 2-0011-2u=2

4- 3 3-6552-3u=2

5- 4 4-103u=2

6- 5 4-10-14:15u=3

7- 6 3-65514-15u=3

8- 7 4-1.0-445-6+7 u=llat=] fill=-8:8 -3:3 0:0
9- 117r214r11214r1122322322r322
10- 3221126r326r1123r3

1- 24r323r1122328r322

12- 11214r1122r322r322r

13- 322r11214r11223283

14- 221123r324r323r11

15- 26r326r11223223

22r32232211214r11214r1 17
0-8 -10 -12u=4fill=1
5-7.98:10 v=4

)

L
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19- 10 4-1.0-8 -10 +12u=4 -~
11 4-10-16+9  u=5lat=1 fill=0:6 0:0 0:04 3r 5 2r HNE-SD-SNF-CSWD-005, Rev. 0
. 12 0+28+429-19-17 +13 -18 fill=5
2- 13 0+28-19+17-31 +13 -18 fill=5 (-11.523 0)
23- 14 0+28-19+31 -32 +13 -18 fill=5 (-23 46 0)
24- 15 0+28-19+32-33 +13 -18 fill=5 (-69 69 0)

25- 16 4-1.0+28-19+33 +13-18

26- 17 4-1.0+28+429-19-24 +18
27- 18 6-7.9 (+28 429 +19 -20 +23 -25):(+28 +2D 19423 -13)
28- (+28 429 -19 424 -25)
29- 19 7-7.088254305 (+28 +29 +20 -21 +22 -25):(+28 429 20 +22 -23)
30- 20 0-28:-20:+21:-22:425
31-
32- 1 cz 464693
33- 2 ¢z 483743
34- 3 cz .535940
35- 4 px 71501
36- 5 px-71501
37- 6 py 71501
38- 7 py-T71501
3-8 px 110
40- 9 px-11.0
41 10 py 11.0
42- 12 pz 400.903
43- 13 pz 340
4- 14 cz 652018
45- 15 ¢z 690118
46- 16 px 12.0
47- 17 py 120
48- 18 pz 439.0
49- 19 cz 82.25
50- 20 cz 83.25
51- 21 cz 116.35
- 22 pz 00
- 23 pz 330
4- 24 pz 4479
55- 25 pz 4859
56-  *28 px 0.0
57- *29 py 0.0
58- 31 py 350
59- 32 py 58.0
60- 33 py 810
61-
62-  imp:n118r0
63-  keode 250.724 45000

‘warning. tallies are normed per fission neutron for one generation.

64-  ksrc 1.51.5217.4515

65- ml 92235.40c 1.31964e20 92238.40c¢ 2.15905¢22

66- m2 8016.40c 1.00000000

67-  m3 40000.40c 1.

68- m4 1001.00c .666666667 8016.40c 333333333

69- m5 26000.40¢ -.68874500 5010. -.00178200 5011.40¢ -.00721800
70-  m6 26000.40c -.69500000

71 m7 26000.40c .830266962 6012.40c .133437328 14000.40¢c .002370386
72-  m4 lwirOlt

73~ drxs

74-  prdmp 2j -1

75- {6 81213 14 15 $ heating in mat=0 celis kills menp4.2

76-  sd6 14r

77-

total fission nubar data are being used.

warning. continuous-energy cross-section table used for 1001.00d

é

ing. continuous-energy cross-section table used for 5011.40d

ing. continuous-energy cross-section table used for 6012.40d
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ing. continuous-energy cross-section table used for 8016.40d
waming. continuous-energy cross-section table used for 14000.40d
waming. continuous-energy cross-section table used for 26000.40d
warning. continuous-gnergy cross-section table used for 40000.40d
waming. continuous-energy cross-section table used for 92235.40d
‘waming. continuous-energy cross-section table used for 92238.40d

warning. 4 of the materials had unnormalized fractions.
Icells print table 60

atom  gram neutron
cell mat density density volume  mass pieces importance

1 2.57597E-02 1.01820E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
2 3.76497E-05 1.00000E-03 0.00000E+00 0.00000E+00 0 1.0000E+00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
3 4.32392E-02 6.55000E+00 0.0000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
5 8.97738E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
10 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
11 11 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
12 12 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
13 13 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
.l‘;v 14 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00

SVOVOUHWN =
W00 A WN -

15 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00

6 16 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
17 17 45 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
18 18 6 8.51890E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
19 19 7 8.58502E-02 7.08825E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
20 20 O 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00

total 0.00000E+00 0.00000E+00

1] warning messages so far.
lcross-section tables print table 100

table length

tables from file testlibl

1001.00c 2139 1-h-1 from endf-vi.l mat 125 05/26/93

5010.03d 3945 b-10 endffo-iv new gamma production format (1273) 14o0ct75
5011.40c 3473 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
6012.40c 5049 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
8016.40c 5693 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
14000.40c 8732 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
26000.40c 21846 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
40000.40c 111279 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900323
92235.40c 40506 ENDL library name: nd900719 MCNP translation: Stotal nu 10:05 900503
92238.40c 48310 ENDL library name: nd901118 MCNP translation: Stotal nu 56:49 901119
Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85

total 261165

wamning. neutron energy cutoff is below some cross-section tables.
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imal words of dynamically allocated storage
source distribution written to file inp24s cycle= 0

12 waming messages so far.
1estimated keff results by cycle print table 175

cycle 1 k(collision) 0.658210 removat lifetime(abs) 5.1517E+03 source points generated 228
cycle 2 k(collision) 0.549318 removal lifetime(ebs) 3.7645E+03 source points generated 209
cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

estimator ¢ycle 4 aveof 2cycles combination simple average combined average  corr
k(collision) ~ 0.584886  0.568374 0.0291  k(col/abs) 0.000000 0.0000  0.000000 0.0000 0.0000
k(absorption)  0.583788  0.591169 0.0125 k(abs/tkin)  0.000000 0.0000  0.000000 0.0000 0.0000
k(trk length)  0.582547  0.5688770.0240  k({tkInfcol)  0.000000 0.0000  0.000000 0.0000 0.0000

rem life(col) 3.9485E+03  3.8951E+03 0.0137

rem life(abs) 4.0658E+03  3.9540E+03 0.0283  life(col/abs) 0.0000E+00 0.0000 0.0000E+00 0.0000 0.0000
source points generated 264

source distribution written to file inp24s cycle= 4
1problem summary

run terminated when 4 kcode cycles were done.

neutron creation tracks  weight energy neutron loss tracks  weight energy
{per source particle) (per source particle)

source 940 1.0638E+00 1.9444E+00 escape ¢ o 0.
energy cutoff’ 0 0. 0.

time cutoff 0 0. 0.
Q ight window ¢ 0 0. weight window 0 o 0.
] importance 0 0. 0. cell importance [+

weight cutoff’ 0 5.6409E-02 1.1284E-06 weight cutoff 944 5.2413E-02 7.1769E-07

energy importance 0 0. A energy importance 0 0. 0.

dxtran 0 o 0. dxtran 0 0. 0.

forced collisions 0 o 0. forced collisions [

exp. transform 0 0 0. exp. transform 0 .

upscattering 0 0 1.4710E-07 downscattering 0. 1.8098E+00
capture 0 8.1698E-01 1.8384E-02

(n,xn) 8 6.9970E-03 3.6428E-03 loss to (n,xn) 4 3.4985E-03 2.8025E-02

fission 0 0 0. loss to fission 0 2.5434E-01 9.1864E-02

total 948 1.1272E+00 1.9481E+00 total 948 1.1272E+00 1.9481E+00

0.
0.
0

number of neutrons banked 4 average lifetime, shakes cutoffs

neutron tracks per source particle  1.0085E+00 escape 0.0000E+00 tco 1.0000E+34
neutron collisions per source particle 6.1389E+01 capture 4.1766E+H03 eco 0.0000E+00
total neutron collisions 57706 capture or escape 4.1766E+03 wel -5.0000E-01

net multiplication 1.0033E+00 0.0030 any termination 4.4650E+03 wc2 -2.5000E-01

computer time so far in this run  0.00 minutes maximum number ever in bank 1

computer time in merun 0.00 minutes bank overflows to backup file 0

source particles per minute 0.0000E+00 field length 0

random numbers generated 690539 most random numbers used was 3677 in history 21

range of sampled source weights = 9.8814E-01 to 1.1962E+00
Ineutron activity in each cell print table 126

tracks  population collisions collisions number flux average  average
cell  entering *weight weighted weighted track weight track mfp
(per history) energy  emergy  (relative)  {cm)

29440 944 0 0.0000E+00 3.3819E-04 6.3029E-01 8.4006E-01 9.6437E+03

.]2 1 15187 944 4054 3.5039E+00 3.6399E-04 6.5723E-01 8.4316E-01 3.8971E+00
2
3 3 31610 944 1028 9.2538E-01 3.1626E-04 6.0475E-01 8.3961E-01 3.6368E+00
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44969 944 40660 3.0973E+01 3.0008E-04 5.9877E-01 8.3882E-01 1.4858E+00
8213 845 8775 6.4600E+00 2.0190E-04 5.0976E-01 8.1000E-01 1.3256E+00
4924 791 109 9.6195E-02 2.0789E-04 5.2658E-01 8.2057E-01 3.6398E+00

2832 638 1607 1.4612E+00 8.5166E-04 7.1930E-01 9.4163E-01 1.7232E+00

sl’
[-CRNIN- VAN

8 0 ] 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 1333 607 1347 1.2836E+00 3.8320E-03 8.0017E-01 9.7093E-01 3.1777E+00
10 10 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
n 1 7 1 126 9.7846E-02 9.0288E-05 3.2866E-01 7.7027E-01 1.0087E+00
12 12 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
13 13 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 14 0 [ 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15- 15 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
16 16 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 17 0 0 0 0.0000E+00 0.0000E+00 0.0G00E+00 0.0000E+00 0.0000E+00
18 18 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
19 19 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total 138515 6658 57706 4.4801E+01

the initial fission neutron source distribution used the 1 source points that were input on the ksrc card.
the criticality problem was scheduled to skip 2 cycles and run a total of 4 cycles with nominally 250 neutrons per cycle.
this problem has run 2 inactive cycles with 478 neutron histories and 2 active cycles with 462 neutron histories.

this calculation has leted the d number of keff cycles using a total of 940 fission neutron source histories.

all cells with fi: ssxonable material were sampled and had fission neutron source points.

there is no bined collision/at i k-length estimate for keff because only 2 active cycles were run.
£ y

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keffestimator  keff standard deviation  68% ds 95% 95% d corr

collision  (.56837 0.01651 0.53834 t0 0.59841  0.35851 10 0.77824  0.00000 to 1.61951
absorption  0.59117 0.00738 0.57774 t0 0.60460  0.49735 to 0.68498 0.12129 to 1.06105
track Jength  0.56888 0.01367 0.54401 10 0.59374  0.39513 10 0.74263  0.00000 to 1.43912
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
eycle histories k(coll) k(abs) ktrack) k(coll) stdev k(abs) stdev kitrack) stdev k(c/a/t) stdev fom

1 25010.65821 0.61995 0.71299 |
2 22810.54932 0.55922 0.57971 |
~ begin active keff cycles
3 20910.55186 0.59855 0.55521 |

4 2530.58489 0.58379 0.58255 | 0.56837 0.01651 0.59117 0.00738 0.56888 0.01367 |

the largest active cycle keffs by estimator are: the smallest active cycle keffs by estimator are:
collision 0.58489 on cycle 4 collision 0.55186 on cycle 3
absorption 0.59855 on cycle 3 absorption 0.58379 on cycle 4
track length 0.58255 on cycle 4 track length 0.55521 on cycle 3
ltally 6 nps= 940
tally type 6 track length estimate of heating. units mev/gram
tally for neutrons
number of histories used for normalizing tallies=  500.00
masses

cell: 8 12 13 14
1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00

11 §
‘ 4.02566E+01 0.0434

72



012
B 262065001 00629 HNF-SD-SNF-CSWD-005, Rev, 0

el 13
1.32494E+01 0.0904

cell 14
9.78180E-01 0.4014

cell 15

1.20234E-01 0.9710
lanalysis of the results in the tally fluctuation chart bin (tfc) for tally 6 withnps= 940 print table 160

normed average tally per history = 4.02566E-+01 unnormed average tally per history = 4.02566E+01

estimated taily relative error = 0.0434 estimated variance of the variance = 0.0095
relative error from zero tallies = 0.0128 relative error from nonzero scores = 0.0415
number of nonzero history tallies = 462 efficiency for the nonzero tallies = 0.9240
history number of Targest tally = 641 largest unnormalized history tally = 2.71752E+02

(largest tally)/(average tally) = 6.75049E+00 (largest tally)/(avg nonzero tally)= 6.23745E+00

{confidence interval shift)mean = 0.0014 shifted confidence interval center = 4.03113E+01

if the largest history score sampled so far were to oceur on the very next history, the tfc bin quantities would change as follows:

nps= 462 for this table because 2 keffcyclesand 478 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 4.02566E+01 4.07566E+01 0.012420
relative error 4.34431E-02 4.24506E-02 -0.022846
variance of the variance 9.52674E-03 1.33327E-02 0.399508
ifted center . 4.03113E+01 4.03457E+01 0.000853
gure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the Targest history scores: please examine.

.
#*%3% the nps-dependent tfe bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 6

tfcbin  ~mean— - relative error--—---  wvariance of the variance—-  ~figure of merit~ -pdf-
behavior behavior  value decrease decreaserate value decrease decreaserate  value behavior slope

desied random  <0.10  yes lsqrt(nps) <0.10  yes 1/nps constant random  >3.00
observed random 0.04 yes yes 0.01  yes yes 0.00
passed? yes yes  yes yes yes  yes yes no

waming. the tally in the tally fluctuation chart bin did not pass 1 of the 10 statistical checks.
Tunnormed tally density for tally 6 nonzero tally mean(m) = 4.357E+01 nps= 940 print table 161

abscissa ordinate log plot of tally probability density function in tally fi ion chart bin(d=decade,slope= 0.0)
tally number num den log den:d: d 4 d

1-01  13.87-02 -1.412 | | [
1 26.15-02 -1.211 | | [
P01 12.44-02 -1.612 | f |
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01-01 11.94-02 -1.712 | | |
01 23.08-02 -1.511 | | [
4-01  33.67-02 -1.435 | I

1.00+00  54.86-02 -1.313 |
126400 17.72-03 -2.112 |
1.58+00  53.07-02 -1.513 {
{
i
i

2.00+00  73.41-02 -1.467
251400 62.32-02 -1.634
3.16+00  82.46-02 -1.609
3.98+00 112.69-02 -1.571 |
5014400 14 2.72-02 -1.566 )
631400 10 1.54-02 -1.812 |
7.94+00 141.71-02 -1.766 |
1.00+01 13 1.26-02 -1.898 |
1.26+01 16 1.24-02 -1.908 f
]
i
I
]
b

1.58+01 116.75-03 -2.171
200401  209.75-03 -2.011
251401 321.24-02 -1.907
3.16+01  411.26-02 -1.899
3.98+01 24 5.86-03 -2.232
5.01+01  489.31-03 -2.031

6.31+01 54 8.32-03 -2.080 |

7.94+01  404.90-03 -2.310 I

1.00+02 282.72-03 -2.565 | 1 i
1
1

1.26H02 20 1.54-03 -2.811
1.58+02 21 1.29-03 -2.890
2.00+02  29.75-05 -4.01]1 *#*rvkrkrkxrnnsnn { 1 i
251402 00.00+00 0.000 i | |

316402 13.08-05 -4.512* | i |

total 462 9.24-01 d d d d
1status of the statistical checks used to form confidence intervals for the mean for each tally bin

.y result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
6 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably
missed all bin error check: 5 tally binshad 0 bins with zeros and 2 bins with relative errors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
warning. 1 ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
waming. 1 ofthe 1 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts
tally 6
nps mean error vov slope fom
940 4.0257E+01 0.0434 0.0095 0.0
tally data written to file inp24m

15 warning messages so far.

run terminated when 4 keode cycles were done.

File: Outp24
1-

prob 24 — reflecting lattice. 15x15 at 3.75 w/o u-235 enrichment.
2- 1 1-10.182-1u=2
3- 2 2-0011-2u=2
4- 3 3-6552-3u=2
5- 4 4-103u=2
6 5 4-1.0-14:15u=3
g - 6 3-6.5514-15u=3
‘ 7 4-1.0-4 +5-6 +7 u=1 lat=1 fill=-8:8 -8:8 0:0
- 117r214r11214r1122322322r322
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26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
37-
38-
39-
40-
41-

e

45-
46-
47-
48-
49-
50-
51-
52-
53-
54-
55-
56-
57-
58-
59-
60-
61-
62-
63-
warn
64-
65-
66-
67-
68-
69-
70-
-
72-

®

3221126r326r1123r3
24r323r1122328r322
11214r1122r322r322r
322r11214r112232803
221123r324r323r11
26r326r11223223
22r32232211214r1121401 17

8 0-8 -10 -12u=4fili=]

9 5-7.9810u=4

10 4-10-8 -10 +12u=4

11 4-10-1649  u=5lat=1 fill=0:6 0:0 0:04 3r 5 2r

12 0428429 -19-17 +13 -18 fill=5

13 0+28-19+17-31+13 18 fill=5 (-11.523 0)

14 0428 -10 431 -32 +13 -18 fill=5 (-23 46 0)

15 0+28-19+32 -33 +13 18 ill=5 (-69 69 0)

16 4-1.0+28 19433 +13-18

17 4-1.0428429-19 24 +18

18 6-7.9 (+28 +29 +19 20 +23 25):(+28 +29 -19 423 -13)
(428 429 19 +24 -25)

19 7-7.088254305 (+28 +20 420 21 +22 -25):(+28 +29 -20 422 -23)

20 0-28:-20:421:-22:425

1 cz 464693
2 cz 483743
3 cz .535940
4 px .71501
5 px-71501
6 py .71501
7 py-71501
8 px 110

9 px-11.0
10 py 11.0
12 pz 400.903
13 pz 340
14 ¢z .652018
15 ¢z 690118
16 px 12.0
17 py 120
18 pz 439.0
19 ¢z 8225
20 cz 83.25
21 ¢z 116.35
22 pz 0.0

23 pz 33.0
24 pz 4479
25 pz 4859
*28 px 0.0
*29 py 0.0

31 py 350
32 py 58.0
33 py 81.0

imp:n118r0
kecode 250 .7 24 4500 0

ing. tallies are normed per fission neutron for one generation.

ksrc 1.5 1.5217.4515

ml 92235.40c 1.31964e20 92238.40c 2.15905¢22

m2  8016.40¢ 1.00000000

m3 40000.40c 1.

md  1001.00c .666666667 8016.40c .333333333

mS 26000.40c -.68874500 5010.-.00178200 5011.40¢ -.00721800
mé  26000.40c -.69500000

m7 26000.40c .830266962 6012.40c .133437328 14000.40c 002370386
mtd Iwtr.01t

drxs

prdmp 2j -1

f6:n 812 13 14 15 $ heating in mat=0 cells kills menp4.2
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1 fission nubar data are being used.

warning.
warning.
warning.
warning.
waming.
warning.
warning.

warning.

continuous-energy cross-section table used for  1001.00d
continuous-energy cross-section table used for 5011.40d
continuous-energy cross-section table used for 6012.404
continuous-energy cross-section table used for 8016.40d
continuous-energy cross-section table used for 14000.40d
continuous-energy cross-section table used for 26000.40d
continuous-energy cross-section table used for 40000.404

continuous-energy cross-section table used for 92235.40d

warning. continuous-energy cross-section table used for 92238.40d

‘warning.
leells

4 of the materials had unnormalized fractions.
print table 60

atom gram neutron

cell mat density density volume mass pieces importance

L i NV N R

o

11
12
13
14
15
16
17
18
19
20

1
2
3
4
8
9
10
11
12
13
14
15
16
17
18
19
20

total

1 2.57597E-02 1.01820E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
2 3.76497E-05 1.00000E-03 0.00000E+00 0.00000E+00 0 1.0000E+H00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
0 0.00006E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
5 8.97738E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+H)0 0 1.0000E+00
0 0.00000E+00 0.00000E-+00 0.00000E+00 0.00000E+00 0 1.0000E+00
0 0.006000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
6 8.51890E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
7 8.58502E-02 7.08825E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00

0.00000E+00 0.00000E+00

11 waming messages so far.
lcross-section tables print table 100

table length

1001.00¢
5010.03d
5011.40¢
6012.40¢

8016.40¢
14000.40¢c

00.40¢
00.40c
2235.40c

tables from file testlibl

2139 1-h-1 from endf-vi.l mat 125 05/26/93
3945 b-10 endf/b-iv new gamma production format (1273)

3473 ENDL fibrary name: ng900719 MCNP translation: 900831 14:10:05
5049 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
5693 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
8732 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
21846 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
111279 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
40506 ENDL library name: nd900719 MCNP translation: 9total nu 10:05

76

HNF-SD-SNF-CSWD-005, Rev. 0

140ct75

900207
900207
900207

900207
900207
900323
900503



HNF-SD-SNF-CSWD-005, Rev. 0

2238.40c 48310 ENDL library name: nd901118 MCNP translation: Stotal nu 56:49 901119
~01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85
total 261165

warning. neutron energy cutoff is below some cross-section tabies.

decimal words of dynamically allocated storage
source distribution written to file inp24s cycle= 0

12 wamning messages so far.
lestimated keff results by cycle print table 175

cycle 1 k(collision) 0.658210 removal lifetime(abs) 5.1517E+03 source points generated 228

cycle 2 k(collision) 0.549318 removal lifetime(abs) 3.7645E+03 source points generated 209

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

source distribution written to file inp24s cycle= 3

estimator cycle 4 aveof 2cycles combination simple average combined average  corr
k(collision)  0.584886  0.568374 0.0291  k(col/abs) 0.000000 0.0000  0.000000 0.0000 0.0000
k(absorption) 0.583788  0.5911690.0125  k(abs/tk In) 0.000000 0.0000  0.000000 0.0000 0.0000
k(trk length)  0.582547  0.568877 0.0240  k(tk In/col) 0.000000 0.0000  0.000000 0.0000 0.0000

remlife(col) 3.9485E+03  3.8951E+03 0.0137 .
rem life(abs) 4.0658E+03  3.9540E+03 0.0283  life(col/abs) ~ 0.0000E+00 0.0000 0.0000E+00 0.0000 0.0000

urce points generated 264
‘ce distribution written to file inp24s cycle= 4

1problem summary

run terminated when 4 kcode cycles were done.

neotron creation  tracks  weight energy neutron loss tracks  weight energy
(per source particle) (per source particle)
source 940 1.0638E+00 1.9444E+00 escape 0 0. 0.
energy cutoff’ 0 o 0.
time cutoff’ 0 0 0.
weight window 0 0. 0. weight window o o 0.
cell importance 0 0 0. cell importance 0 o 0.
weight cutoff 0 5.6409E-02 1.1284E-06 weight cutoff 944 5.2413E-02 7.1769E-07
energy importance o 0 A energy importance o 0 0.
dxtran 00 0. dxtran 0 0 0.
forced collisions 0 0. 0. forced collisions 0 0. 0.
exp. transform 0 0. 0. exp. transform [ 0.
upscattering 0 o 1.4710E-07 downscattering [ 1.8098E+00
capture 0 8.1698E-01 1.8384E-02
{n.xn) 8 6.9970E-03 3.6428E-03 loss to (n,xn) 4 3.4985E-03 2.8025E-02
fission 0 0. 0. losstofission . 0 2.5434E-01 9.1864E-02
total 948 1.1272E+00 1.9481E+00 total 948 1.1272E+00 1.9481E+00
number of neutrons banked 4 average lifetime, shakes cutoffs
neutron tracks per source particle  1.0085E+00 escape 0.0000E+00 tco 1.0000E+34
neutron collisions per source particle 6.1389E+01 capture 4.1766E+03 eco 0.0000E+00
total neutron collisions 57706 capture or escape 4.1766E+03 wel -5.0000E-01
net multiplication 1.0033E+00 0.0030 any termination 4.4650E+03 we2 -2.5000E-01

uter time in merun 0.00 minutes bank overflows to backup file 0

uter time so far in thisrun  0.00 minutes maximum number ever in bank 1
&e particles per minute 0.0000E+00 field length
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. dom numbers generated 690539 most random numbers used was 3677 in history S 21 4
dge of sampled source weights = 9.8814E-01 to 1.1962E+00

Ineutron activity in each cell print table 126

tracks population collisions collisions number flux average  average
cell entering *weight weighted weighted track weight track mfp
(per history) energy  energy (relative) (cm)

15187 944 4054 3.5039E+00 3.6399E-04 6.5723E-01 8.4316E-01 3.8971E+00
29440 944 0 0.0000E+00 3.3819E-04 6.3029E-01 8.4006E-01 9.6437E+03

31610 944 1028 9.2538E-01 3.1626E-04 6.047SE-01 8.3961E-01 3.6368E+00
44969 944 40660 3.0973E+01 3.0008E-04 5.9877E-01 8.3882E-01 1.4858E+00
8213 845 8775 6.4600E+00 2.0190E-04 5.0976E-01 8.1000E-01 1.3256E+00
4924 91 109 9.6195E-02 2.0789E-04 5.2658E-01 8.2057E-01 3.6398E+00

2832 638 1607 1.4612E+00 8.5166E-04 7.1930E-01 9.4163E-01 1.7232E+00

LI N TN NN g
(- R - N T R NN

] 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1333 607 1347 1.2836E+00 3.8320E-03 8.0017E-01 9.7093E-01 3.1777E+00
10 10 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
n i1 7 1 126 9.7846E-02 9.0288E-05 3.2866E-01 7.7027E-01 1.0087E+00
12 12 ] 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
1313 0 ] 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 14 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 15 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
16 16 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
717 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
18 18 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+H00
19 19 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total 138515 6658 57706  4.4801E+01

the initial fission neutron source distribution used the 1 source points that were input on the ksrc card.
criticality problem was scheduled to skip 2 cycles and run a total of 4 cycles with nominally 250 neutrons per cycle,
problem has run 2 inactive cycles with 478 neutron histories and 2 active cycles with 462 neutron histories.

this calculation has leted the number of keff cycles using a total of 940 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

Hined collic t san/irack.],

there is no

gth estimate for keff because only 2 active cycles were run.

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:
keffestimator  keff standard deviation  68% confidence 95% confidence 99% confidence  corr

collision  0.56837 0.01651 0.53834 10 0.59841  0.35851 10 0.77824  0.00000 to 1.6195]
absorption  0.59117 0.00738 0.57774 10 0.60460  0.49735 10 0.68498 0.12129 to 1.06105
track length  0.56888 0.01367 0.54401 10 0.59374  0.39513 10 0.74263  0.00000 to 1.43912
tindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k(abs) stdev k(track) st dev k(c/a/t) stdev fom

1 250}0.65821 0.61995 0.71299 {

2 228 0.54932 0.55922 0.57971 |
=meseeeeeeeee begin active keff cycles

3 209]0.55186 0.59855 0.55521 |

4 253[0.58489 0.58379 0.58255 | 0.56837 0.01651 0.59117 0.00738 0.56388 0.01367 |

the Jargest active cycle keffs by estimator are: the smallest active cycle keffs by estimator are:
collision 0.58489 on cycle 4 collision 0.55186 on cycle 3
absorption 0.59855 on cycle 3 absorption 0.58379 on cycle 4
track length 0.58255 on cycle 4 track length 0.55521 on cycle 3
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tally 6 nps= 940 .
{ tally type 6 track length estimate of heating. units mev/gram I‘H\IF-SD-SNF-CSWD-OOS, Rev. 0
tally for neutrons
umber of histories used for normalizing tallies =  500.00
masses
cell: 8 12 13 14 15
1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00

cell 8
4.02566E+01 0.0434

cell 12
2.65224E+01 0.0629

cell 13
1.32494E+01 0.0904

cell 14
9.78180E-01 0.4014

celi 15

1.20234E-01 0.9710
1analysis of the results in the tally fluctuation chart bin (tfc) for tally 6 withnps= 940 print table 160

normed average tally per history = 4.02566E+01 unnormed average tally per history = 4.02566E+01

estimated tally relative error .0434 estimated variance of the variance = 0.0095
relative error from zero tallies = 0.0128 relative error from nonzero scores = 0.0415
number of nonzero history tallies = 462 efficiency for the nonzero tallies = 0.9240
history number of largest tally = 641 largest unnormalized history tally = 2.71752E+02

Iiargest tally)/(average tally) = 6.75049E+00 (largest tally)/(avg nonzero tally)= 6.23745E+00

fidence interval shiftymean = 0.0014 shifted confidence interval center = 4.03113E+01

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 462 for this table because 2 keffcyclesand 478 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 4.02566E+01 4.07566E+01 0.012420
relative error 4.34431E-02 4.24506E-02 -0.022846
variance of the variance 9.52674E-03 1.33327E-02 0.399508
shifted center 4.03113E+01 4.03457E+01 0.000853
figure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

#**** the nps~dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 6

tfe bin lative erro ---variance of the variance-—  —figure of merit—-  -pdf-
behavior behavi value d d ratc  value decrease decreaserate  value behavior slope
sired random  <0.10 yes l/sqrt(nps) <0.10 yes 1/nps constant random  >3.00
ed random 0.04 yes yes 001  yes yes 0.00
ed?  yes yes  yes yes yes  yes yes no
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warning. the tally in the tally fluctuation chart bin did not pass 1 of the 10 statistical checks.

1unnormed tally density for tally 6 nonzero tally mean(m) =4.357E+01 nps= 940 print table 161
abscissa ordinate log plot of tally probability density function in tally fluctuation chart bin(d=decade,slope= 0.0)
tally number num den Jog den:d 4 d 4

25101 13.87-02 -1.412
31601 261502 -1.211
3.98-01 124402 -1.612
50101 119402 -1.712
63101 23.08-02 -1.511
7.9401  33.67-02 -1.435
1.00+00  54.86-02 -1.313
126400  17.72-03 -2.112
158400  53.07-02 -1.513
200400  73.41-02 -1.467
251400  62.32-02 -1.634
316400  82.46-02 -1.609
3.98+00 112.69-02 -1.571 | {
501400 142.7202 -1.566 | |
631400 10 1.54-02 -1.812 I |
7.94+00 14 1.71-02 -1.766 | |
100401 131.26-02 -1.898 [ |
126401  161.24-02 -1.908 I | |

1 I

I i

¥ I

¥ I

| I

[
|
|
| |
l
|

1
i
I
I i
3
|

1.58+01  116.75-03 -2.171
2,00+01  209.75-03 -2.011
251401 321.24-02 -1.907
3.16+01  411.26-02 -1.899
3.98+01 24 5.86-03 -2.232
5.01+01  489.31-03 -2.031

+01  548.32-03 -2.080
4+01  404.90-03 -2.310

1
]
1.00+02 28 2.72-03 -2.565 | | |
I
|

1.26+02  201.54-03 -2.811
1.58+02 21 1.29-03 -2.890
200402 29.75-05 -4.01] ¥*xrerestsmnanat |
251402 00.00+00 0.000 i | |

3.16+02  13.08-05 4.512* ] | |

total 462 9.24-01 d d d d
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
6 missed 1 of 10 tfe bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably
missed all bin error check:  Stally binshad 0 bins with zerosand 2 bins with relative erors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
warning. 1 ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
waming. 1 ofthe 1 tallies had bins with relative errors greater than recommended.
Ttally fluctuation charts
tally 6

nps mean error vov slope fom

940 4.0257E+01 0.0434 0.0095 0.0
tally data written to file inp24m

15 warning messages so far.

.lerminated when 4 kcode cycles were done.
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mputer System ID : 501981-801 056AV0000238 (DOE 6246271)

File:
1-

2.
3.
4-
5.
6-
7-
8-
9.
10-
11-
12-
13-
14-
15-
16-
17-
18-
19-

20-

21-

22-

23

24-

25-

26-

27-

28-
31-
32-
33-

34-

35-

36-

37-

38-

39-

40-

41-

42-

43-

44.

45-

46-

47-

48-

49-

50-

51-

Inp18o
prob18 ~ kcode in 2 hexagonal prism lattice.
¢ “three half control rods and five whole controf rods.
30 0-905-19291 fili=1
31 0-906-19291 fili=1 (16.711300)
37 0-907-19291 fill=1 (-16.711300)
34 0-913-1929 fill=1(011.91850)
32 0-914-1929 fill=1 (10.3217 5.9592 0)
33 0-915-1929 fill=1 (8.3557 14.4724 0)
35 0-916-1929 fill=t (-8.3557 14.47240)
36 0-917-1929 fill=1(-10.3217 5.9592 0)
¢ universe I: structure of control rod.
38 11 -2.02 -880 u=1 $ control rod core
39 6 -84 880-881 u=l $ control rod cladding
40 12 -1.00 881 -882 u=1 $ control rod gap
41 6 -84 882 u=1 $ control rod sheath
¢ the space between the control rods, filled with lattice.

140 0 -17129-19 905 906 907 913 914 915 916 917 fili=2

¢ universe 2: lattice of fuel rods with water in between.

42 12-1.00 -301 302 -303 304 -305 306 u=2 lat=2 fill=

-37:27-1:330:0 &
24r39r24r311r24r311r24r39r2
24r39r23r312r23r312r23r39r21r
23r310r22r313r22r313r22r310r21r
233572 &
22r358r22r
22r316r22r317r22r316r23r
22r315r23r316r23r315r24r
21r315r24r315r24r315r24r
21r315r23r316r23r315r25r
21r315r22r317r22r315r26r
21r354r27r &
¢ can code remember & thru comment?
235527
2325r22r325r28r
2324r23r324r29r
2323r24r323r210r
2315r22r34r23r34r22r315r210r
2314r23r34r22r34r23r314r212r
2313r24r31r24r313r213r
2313r23r312r23r313r2 14r
2313r22r313r22r313r2151r
234612161
2345r217r
2344r218r
21r341r220r
21r340r221r
21r339r222r
22r336r224r
22r335r225r
23r332r227r
24r329r229r
25r326r231r
26r323r233r
28r318r236r
211r311r240r
264r
¢ universe 3: structure of fuel rod lattice elements.
154 2.13.75 -58 v=3 § fuel element
149 12 -1.00 58-268 u=3 Sgap
144 7-.19.66 268-478 u=3 $liner
159 6 -84 478698 u=3 $cladding
141 12 -1.00 698 u=3 § water between the fuel rods
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3- 162 017:-29:19:-1  $outside world

- *1 py 0 $x-zplane,reflective

66- 17 ¢z 29.135

67- 19 pz 31.75 $top of reactor

68- 29 pz-31.75 §bottom of reactor

69- 58 ¢z 34414 8515 3240

70- 268 c/z 34414 8515 3345

71- 478 c/z 34414 8515 3475

72- 698 c¢/z 34414 8515 4318

73- 880 ¢z 1.7251

74- 881 cz 1.8051

75- 882 ¢z 1.9051

76- 905 cz 2.1055

77- 906 ¢/z 16.711302.1055

78- 907 c/z -16.711302.1055

79- 913 c¢/z 011.91852.1055

80- 914 c¢/z 10.3217 5.9592 2.1055

81- 915 cfz 8.3557 14.4724 2.1055

82- 916 c¢/z -8.3557 14.4724 2.1055

83- 917 c¢fz -10.3217 5.9592 2.1055

84- 301 px3.9330

85- 302 px2.9498

86- 303 p 11.7320508076 0 5.8994

87- 304 p 11.7320508076 0 3.9330

88- 305 p -11.7320508076 0 -.9834

89- 306 p -11.7320508076 0 -2.9498

90-

9l1- impmn 1 18r O

92- m2 92235.40c -.70573 92238.40c -.23821 7014.40c -.05605
93-  m6é  41093.40c -.99000 40000.40c -.01000

94-  m7  74000.40c -.74000

5-  mil  5010.03d -.6870 5011.40c -.0840  6012.40c -.2290

‘» ml2  1001.00c1 1002.55¢1 8016.40c |
- mtl2  hwir.01 lwtr.01

98- keode 200 1 56
warning. tallies are normed per fission neutron for one generation.
99-  ksrc 3.2.2.23.2-3.2.2.23.243.2-43.243.1-4322
100- e .01.11.10.

101-  fg fe

102-  fc4 fuelrod flux in 5 y locati ged over 5 x

103-  fdn (154<(42[-10:-6 -1 0])) $ average 5 x elements at j=-1
104- (154<(42[-10:-6 3 0])) & $ average 5 x elements at j=3
105-  (154<(42[-10:-6 10 0])) $ average 5 x elements atj=10 &
106- {154<(42[-10:-6 21 0])) $ average S x elements at j=21
107+ {154<(42{-10:-6 29 0])) $ average 5 x elements at j=29
108-  sd4 104.7089062 4r § 5 times the volume of cell 154
109-  print-98

110-  prdmp2j -1
111-  ptrac buffer=20 file=asc write=all event=bnk

1 initial source from ksrc card. print table 90
original number of points 8
‘points not in any cell [}
points in cells of zero importance 0
points in void cells [}
points in ambiguous cells 0
total points rejected 0
points remaining 8
points after expansion or contraction 200
nominal source size 200
initial guess for k(eff.) 1.000000

. ‘es to skip before tallying 5
mber of keff cycles that can be stored 201
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. taj fission nubar data are being used.
X ‘y 4 print table 30

fuel rod flux in S y locati ged over 5 x
taily type 4 track length estimate of particle flux.
tally for neutrons

order of printing: fe
cells  (154<(42{-10:-6 -1 OP)(154<(42[-10:-6 3 OKISA<(42(-10:-6 10 OP)H(154<(42[-10:-6 21 OD)(154<(42[-10:-6
29 01)

energy bins
0.00000E+00 to 1.00000E-02 mev
1.00000E-02 to 1.00000E-01 mev
1.00000E-01 to 1.00000E+00 mev
1.00000E+00 to 1.00000E+01 mev
total bin
Imaterial composition print table 40

the sum of the fractions of material 2 was 9.999900E-01
the sum of the fractions of material 7 was 7.400000E-01
the sum of the fractions of material 12 was 3.000000E+00

material
number  component nuclide, atom fraction

2 92235, 0.37504 92238, 0.12499 7014, 0.49997
6 41093, 0.98982 40000, 0.01018
7 74000, 1.00000
11 5010, 0.71977 5011, 0.08004 6012, 0.20019
12 1001, 0.33333 1002, 0.33333 8016, 0.33333
‘ociated thermal s(a,b) data sets:  hwir.01t Iwtr.0it

material
number component nuclide, mass fraction

2 92235, 0.70574 92238, 0.23821 7014, 0.05605
6 41093, 0.99000 40000, 0.01000
7 74000, 1.00000

1 5010, 0.68700 5011, 0.08400 6012, 0.22900
12 1001, 0.05300 1002, 0.10591 8016, 0.84109
warning. 3 of the materials had unnormalized fractions.
1cell volumes and masses print table 50
cell atom gram input  calculated reason volume

density  density  volume volume mass  pieces notcalculated

1 30 0.00000E+00 0.00000E+00 0.00000E+00 (.00000E+00 0.00000E+00 0  asymmetric
2 31 0.00000E+00 0.00000E+00 0.00000E+)0 0.00000E+00 O.00000E+00 0  asymmetric
3 37 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
4 34 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
5 32 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
6 33 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
7 35 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
8 36 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
9 38 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 infinite
10 39 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  infinite
11 40 9.50007E-02 1.00000E+00 0.00000E+00 (.00000E+00 0.00000E+00 0 infinite
0 infinite

3 140 0.00000E+00 0.00000E+00 0.00000E+00 0.G0000E+00 0.00000E+00 0  asymmetric

‘2 41 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00
4 42 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000EH00 0  infinite
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15 154 6.62920E-02 1.37500E+01

18 159 5.44575E-02 8.40000E+00
19 141 9.50007E-02 1.00000E+00

0.00000E+00 0.00000E+00 0.00000E+00

149 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
144 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0.00000E+00

0.00000E+00 0.00000E+00 0.00000E-+00
0.00000E+00 0.00000E+00 0.00000E+00

20 162 0.00000E+00 0.00000E+00 0.00000E+00 Q.00000E+00 0.00000E+00
1surface areas

surface input  calculated reason area
area area  not calculated

1 0.00000E+00 0.00C00E+00 asymmetric
17 0.00000E+00 0.00000E+00 asymmetric
19 0.00000E+00 0.00000E+00 asymmetric
29 0.00000E+00 0.00000E+00 asymmetric

268 0.00000E+00 0.00000E+00 infinite
478 0.00000E+00 0.00000E+00 infinite

1

2
L3

4

5 58 0.00000E+00 0.00000E+00 infinite
6

7

8

698 0.00000E+00 0.00000E+00 infinite

9 880 0.00000E+00 0.00000E+00 infinite

10 881 0.00000E+00 0.00000E+00 infinite

11 882 0.00000E+00 0.00000E+00 infinite

12 905 0.00000E+00 0.00000E+00 asymmetric

13 906 0.00000E+00 O0.00000E+00 asymmetric

14 907 0.00000E+00 0.00000E+00 asymmetric

15 913 0.00000E+00 8.40057E+02

16 914 (0.00000E+00 8.40057E+02

17 915 0.00000E+00 8.40057E+02

18 916 0.00000E+00 8.40057E+02

19 917 0.00000E+00 8.40057E+02

20 301 0.00000E+00 (.00000E+00 infinite

21 302 0.00000E+00 0.00000E+00 infinite
‘ 303 0.00000E+00 0.00000E+00 infinite

304 0.00000E+00 0.00000E+00
305 0.00000E+00 0.00000E+00

25 306 0.00000E+00 0.00000E+00

Icells

=R N T ST N

10
1
12
13
14
15
16
17
18
19
20

total

1surfaces

atom gram neutron

print table 50

print table 60

cell mat density density volume  mass pieces importance

30 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
31 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
37 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
34 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
32 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
33 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
35 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
36 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
38 11 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00
39 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
40 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
41 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
140 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
42 125 9.50007E-02 1.00000E+00 0.0G000E+00 0.00000E+00
154 2 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00
149 125 9.50007E-02 1.60000E+00 0.00000E+00 0.00000E+00
144 7 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00
159 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
141 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
162 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00

4.42185E+03 0.00000E+00

‘urface trans type surface coefficients

0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.00QOE+00
0 1.0000E+00
0 1.0000E+00
0 0.0000E+00

print table 70
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1refl. py 0.0000000E+00
17 ¢z 2.9135000E+01
19 pz  3.1750000E+01
29 pz -3.1750000E+01

c/z 3.4414000E+00 8.5150000E-01 3.2400000E-01
268 c/z 3.4414000E+00 8.5150000E-01 3.3450000E-01
478 c/z 3.4414000E+00 8.5150000E-0! 3.4750000E-01
698 c/z 3.4414000E+00 8.5150000E-01 4.3180000E-01
880 cz 1.7251000E+00

881 ¢z 1.8051000E+00

882 cz  1.9051000E+00

905 ¢z 2.1055000E+00

906 c/z 1.6711300E+01 0.0000000E+00 2.1055000E+00

907 ¢/z -1.6711300E+01 0.0000000E+00 2.1055000E-+00

913 ¢/z 0.0000000E+00 1.1918500E+01 2.1055000E+00

914 c/z 1.0321700E+0] 5.9592000E+00 2.1055000E+00

915 ¢z 8.3557000E+00 1.4472400E+01 2.1055000E+00

916 ¢/z -8.3557000E+00 1.4472400E+0]1 2.1055000E+00

917 ¢/z -1.0321700E+01 5.9592000E+00 2.1055000E+00

301 px  3.9330000E+00

302 px  2.9498000E+00

303 p  1.0000000E+00 1.7320508E+00 0.0000000E+00 5.8994000E+00
304 p 1.0000000E+00 1.7320508E+00 0.0000000E+H00 3.9330000E+00
305 P -1.0000000E+00 1.7320508E+00 0.0000000E+00 -9.8340000E-01
306 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -2.9498000E+00

1 cell temperatures in mev for the free-gas thermal neutron treatment. print table 72

[ CE R O U .
[N NE A N L R R R P N Rl e R R VN —~
w
@

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

2 warning messages so far.

1cross-section tables print table 100

table length
tables from file testlibl

1001.00c 1782 1-h-1 from endf-vi.1 mat 125  05/26/93

1002.55¢ 4102 njoy { 120) 04/26/82

5011.40c 3229 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
6012.40c 4858 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
7014.40c 8535 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
8016.40c 5358 ENDL library name: nd900719 MCNP transtation: 900831 14:10:05 900207
40000.40c 93372 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900323
41093.40c 42746 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
74000.40c 91244 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
92235.40c 34772 ENDL library name: nd900719 MCNP translation: Stotal nu 10:05 900503
92238.40c 40834 ENDL library name: nd901118 MCNP translation: Stotal nu 56:49 901119
5010.03d 3682 b-10endf/b-iv new gamma production format (1273) l4oct75

hwir.01t 10193 deuterium in heavy water at 300 degrees kelvin
Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin

total 354900

warning. neutron energy cutoff is below some cross-section tables.

decimal words of dynamically allocated storage

source distribution written to file inp18s cycle= 0
3 waming messages so far.
L starting merun.  field length= 0 ¢p0 = 0.00

Tob18 - kcode in a hexagonal prism lattice.

1002 0 010/22/85

1001 0 010/22/85

print table 110
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..
3.000E+00 2.000E-01

3.492E+00 1.051E+00
3.492E+00 1.051E+00 2.000E-01
2 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.0SIE+00 2.000E-01
4 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
5 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
6 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
7 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
8 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
9 3.000E+00 2.000E-01 2.000E-01
3.492EH00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
10 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
492E+00 1.0S1E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
12 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
13 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
14 3.000E+00 2.000E-01 2.000E-O1 140
3.492EH00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
15 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
16 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
17 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
18 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
19 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
20 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
21 3.000E+00 2.000E-01 2.000E-01 140
A92E+00 1.0S1E+00 2.000E-01 42(

3
492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140

2.000E-01
2.000E-01

140
42(
154
140
42(
154
140
42(
154
140
42(
154
140
42(
154
140
42(
154
140
4
154
140
42(
154
140

o,

124

i

L

e

cell Jattice(ij,k) surface

-1,
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0)

0)
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£
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0
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0

0
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0

0

=
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=

0
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v w energy weight  time
5.085E-01 4.733E-01 7.193E-01 2.209E+00 1.000E+00 0.000E+00
5.085E-01 4.733E-01 7.193E-01
0 5.085E-01 4.733E-01 7.193E-01
8.952E-01 4.447E-01 -2.944E-02 4.904E+00 1.000E+00 0.000E+00
8.952E-01 -4.447E-01 -2.944E-02
0 8.952E-01 -4.447E-01 -2.944E-02
~6.184E-01 -4.495E-01 6.446E-01 3.309E-01 1.000E+00 0.000E+00
-6.184E-0]1 -4.495E-01 6.446E-01
0-6.184E-01 4.495E-01 6.446E-01
9.710E-01 -5.665E-02 -2.323E-01 1.331E+00 1.000E+00 0.000E+00
9.710E-01 -5.665E-02 -2.323E-01
0 9.710E-01 -5.665E-02 -2.323E-01
5.861E-01 1.496E-01 -7.963E-01 1.902E+00 1.000E+00 0.000E+00
5.861E-01 1.496E-01 -7.963E-01
0 5.861E-01 1.496E-01 -7.963E-01
~6.489E-02 -1.626E-01 9.845E-01 4.410E-01 1.000E+00 0.000E+00
-6.489E-02 -1.626E-01 9.845E-01
0 -6.489E-02 -1.626E-01 9.845E-01
-7.068E-02 3.263E-02 -9.970E-01 4.750E-01 1.000E+00 0.000E+00
~7.068E-02 3.263E-02 -9.970E-01
0-7.068E-02 3.263E-02 -9.970E-01
-3.915E-01 4.664E-01 -7.932E-01 4.136E+00 1.000E+00 0.000E+00
-3.915E-01 4.664E-01 -7.932E-01
0-3.915E-01 4.664E-01 -7.932E-01
-2.368E-01 9.215E-01 -3.079E-01 7.453E-02 1.000E+00 0.000E+00
-2.368E-01 9.215E-01 -3.079E-01
0-2.368E-01 9.215E-01 -3.079E-01
1.946E-01 -3.204E-01 9.271E-01 3.128E+00 1.000E+00 0.000E+00
1.946E-01 -3.204E-01 9.271E-01
0 1.946E-01 -3.204E-01 9.271E-01
-6.698E-01 -7.177E-01 -1.905E-01 1.014E+00 1.000E+00 0.000E+00
-6.698E-01 -7.177E-01 -1.905E-01
0 -6.698E-01 -7.177E-01 -1.905E-01
-8.398E-01 -4.129E-01 3.524E-01 1.395E+00 1.000E+00 0.000E+00
-8.398E-01 -4.129E-01 3.524E-01
0-8.398E-01 -4.129E-01 3.524E-01
-1.714E-01 -8.572E-01 4.857E-01 7.748E-01 1.000E+00 0.000E+00
-1.714E-01 -8.572E-01 4.857E-01
0-1.714E-01 -8.572E-01 4.857E-01
-2.489E-01 -5.118E-01 -8.222E-01 1.101E+00 1.000E+00 0.000E+00
-2.489E-01 -5.118E-01 -8.222E-01
0 -2.489E-01 -5.118E-01 -8.222E-01
-2.959E-01 2.119E-0} 9.314E-01 1.951E+00
-2.959E-01 2.119E-01 9.314E-01
0-2.959E-01 2.119E-01 9.314E-01
1.395E-01 -9.829E-01 1.202E-01 2.186E+00
1.395E-01 -9.829E-01 1.202E-01
0 1.395E-01 -9.829E-01 1.202E-01
6.909E-01 -7.110E-0! 1.307E-01 1.865E+00
6.909E-01 -7.110E-01 1.307E-01
0 6.909E-01 -7.110E-01 1.307E-01
-6.580E-01 5.320E-01 -5.329E-01 1.229E+00
+6.580E-01 5.320E-01 -5.329E-01
0-6.580E-01 5.320E-01 -5.329E-01
-9.903E-01 -1.380E-01 1.353E-02 1.305EH)0
-9.903E-01 -1.380E-01 1.353E-02
0 -9.903E-01 -1.380E-01 1.353E-02
7.462E-01 4.859E-01 -4.551E-01 1.000E+00
7.462E-01 4.859E-01 4.551E-01
0 7.462E-01 4.859E-01 -4.551E-01
-1.977E-01 9.797E-01 3.360E-02 3.990E+00
-1.977E-01 9.797E-01 3.360E-02
0-1.977E-01 9.797E-01 3.360E-02
-9.117E-01 -3.647E-01 -1.891E-01 2.665E-01

1.000E+00 0.000E+00

1.000E+00 0.000E+00

1.000E+00 0.000E+00

1.000E+00 0.000E+00

1.000E+00 0.000E+00

1.000E+00 0.000E+00

1.000E+00 0.000E+00

1.000E+00 0.000E+00
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3.492E+00 1.051E+00 2.000E-01 42( 0,
A492E+H00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0,
3.492E+00 1.051E+00 2.000E-01 154

24 3.000E+00 2.000E-01 2.000E-01 140
3492E+00 1.051E+00 2.000E-01 42( O,
3.492E+00 1.051E+00 2.000E-01 154

25 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-03 42( 0,
3.492E+00 1.051E+00 2.000E-01 154

26 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

27 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

28 2.000E-01 3.000E+00 2.000E-01 140
3.641EH00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

29 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-G1 2.000E-01 141

30 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

31 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

32 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140
641 E+00 4.456E-01 2.000E-01 42( -5,
.641E+00 4.456E-01 2.000E-01 141

34 2.000E-01 3.000E+00 2.000E-0] 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

35 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

36 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

37 2.000E-01 3.000E+00 2.000E-0! 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

38 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

39 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

40 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 14]

41 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

42 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

43 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
.641E+00 4.456E-01 2.000E-01 141

G.OOOE-OI 3.000E+00 2.000E-01 140

:641E+00 4.456E-01 2.000E-01 42( -5,
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-9.117E-01 -3.647E-01 -1.891E-01
0-9.117E-01 -3.647E-01 -1.891E-01
~4.287E-01 8.361E-01 -3.423E-01 1.156E+00 1.000E+00 0.000E+00
-4.287E-01 8.361E-01 -3.423E-01
0 -4.287E-01 8.361E-01 -3.423E-01
1.080E-01 3.412E-01 -9.338E-01 2.669E+00 1.000E+00 0.000E+00
1.080E-01 3.412E-01 -9.338E-01
0 1.080E-01 3.412E-01 -9338E-01
~9.111E-01 -9.012E-03 -4.122E-01 2.185E+00 1.000E+00 0.000E+00
-9.111E-01 -9.012E-03 -4.122E-01
0-9.111E-01 -9.012E-03 -4.122E-01
~2.568E-01 -6.391E-01 -7.249E-01 7.280E-01 1.000E+00 0.000E+00
-2.568E-01 -6.391E-01 -7.249E-01
0 -2.568E-01 -6.391E-01 -7.249E-01
-2.912E-01 8.086E-01 5.113E-01 1.404E+00 1.000E+00 0.000E+00
-2.912E-01 8.086E-01 5.113E-01
0-2.912E-01 8.086E-01 5.113E-01
1.472E-01 -9.514E-01 2.705E-01 1.080E+00 1.000E+00 0.000E+00
1.472E-01 -9.514E-01 2.705E-01
0 1.472E-01 -9.514E-01 2.705E-01
-6.135E-01 -7.645E-01 -1.978E-01 2.483E+00 1.000E+00 0.000E+00
~6.135E-01 -7.645E-01 -1.978E-01
0 -6.135E-01 -7.645E-01 -1.978E-01
-5.702E-01 5.651E-01 -5.963E-01 3.767E-01 1.000E+00 0.000E+00
-5.702E-01 5.651E-01 -5.963E-01
0-5.702E-01 5.651E-01 -5.963E-01
-6.607E-01 5.373E-01 -5.242E-01 1.019E+00 1.000E+00 0.000E+00
-6.607E-01 5.373E-01 -5.242E-01
0-6.607E-01 5.373E-01 -5.242E-01
-9.742E-02 -3.639E-01 -9.263E-01 1.879E+00 1.000E+00 0.000E+00
-9.742E-02 -3.639E-01 -9.263E-01
0 -9.742E-02 -3.639E-01 -9.263E-01
~1.965E-01 -3.145E-01 -9.287E-01 4.700E-01 1.000E+00 0.000E+00
-1.965E-01 -3.145E-01 -9.287E-01
0 -1.965E-01 -3.145E-01 -9.287E-01
4.097E-01 8.465E-01-3.399E-01 1.530E+00 1.000E+00 0.000E+00
4.097E-01 8.465E-01 -3.399E-01
0 4.097E-01 8.465E-01 -3.399E-01
-4.048E-02 8.831E-01 4.675E-01 2.675E+00 1.000E+00 0.000E+00
-4.048E-02 8.831E-01 4.675E-01
0-4.048E-02 8.831E-01 4.675E-01
3.371E-01 -9.269E-01 -1.652E-01 9.222E-01 1.000E+00 0.000E+00
3.371E-01 -9.269E-01 -1.652E-01
0 3.371E-01 -9.269E-01 -1.652E-01
-1.867E-01 9.756E-01 -1.155E-01 9.702E-01 1.000E+00 0.000E+00
-1.867E-01 9.756E-01 -1.155E-01
0 -1.867E-01 9.756E-01 -1.155E-01
-2.616E-01 2.336E-01 -9.365E-01 1.230E+00 1.000E+00 0.000E+00
-2.616E-01 2.336E-01 -9.365E-01
0-2.616E-01 2.336E-01 -9.365E-01
9.780E-01 -7.641E-02 -1.939E-01 1.083E+00 1.000E+00 0.000E+00
9.780E-01 -7.641E-02 -1.939E-01
0 9.780E-01 -7.641E-02 -1.939E-01
2.580E-01 -7.076E-01 6.578E-01 8.313E-01 1.000E+00 0.000E+00
2.580E-01 -7.076E-01 6.578E-01
0 2.580E-01 -7.076E-01 6.578E-01
~3.212E-01 -7.678E-01 -5.543E-01 1.081E+00 1.000E+00 0.000E+00
-3.212E-0] -7.678E-01 -5.543E-01
0 -3.212E-01 -7.678E-01 -5.543E-01
5.039E-01 -1.460E-01 8.513E-01 3.341E+00 1.000E+00 0.000E+00
5.039E-01 -1.460E-01 8.513E-01
0 5.039E-01 -1.460E-01 8.513E-01
6.080E-01 5.487E-01 5.738E-01 4.097E-01 1.000E+00 0.000E+00
6.080E-01 5.487E-01 5.738E-01
0 6.080E-01 5.487E-01 5.738E-01
-2.932E-01 9.304E-01 -2.199E-01 2.229E+00 1.000E+00 0.000E+00
-2.932E-01 9.304E-01 -2.199E-01
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3.641E+00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140
.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+H00 4.456E-01 2.000E-01 141

46 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+H00 4.456E-01 2.000E-01 141

47 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

48 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

49 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641EH)0 4.456E-01 2.000E-01 141

50 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

estimated keff results by cycie

cycle
cycle
cycle
cycle
cycle

cycle

¢ distribution written to file inp18s
iblem summary

run terminated when

neutron creation tracks  weight
(per source particle)

energy

source 1249 9.6077E-01

weight window ¢ 0.
cell importance 0o o .
weight cutoff 0 1.3743E-01
energy importance 0 0.

dxtran ]
forced collisions
exp. transform

upscattering

0.

0. 0.

0 0 0.

0 0. 0.

0. 5.3884E-11
capture

[

(n,xn)
fission
total

0 o 0

number of neutrons banked 5
neutron tracks per source particle

total neutron collisions
net multiplication

22764
1.0032E+00 0.0035

computer time so far in thisrun  0.00 minutes
uter time in mcrun 0.00 minutes
&e particies per minute 0.0000E+00
lom numbers generated 500880

3.8498E-

»

1 k(collision) 1.253108 removal lifetime(abs) 1.7557E+01 source points generated
2 k(collision) 1.211997 removal lifetime(abs) 1.1671E+01 source points generated
3 k(collision) 1.200265 removal lifetime(abs) 9.6992E+00 source points generated
4 k(collision) 1.129530 removal lifetime(abs) 9.3720E+00 source points generated
5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated

6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated

1.8661E+00
energy cutoff’ 0
time cutoff’
weight window
cell importance
03
energy importance
dxtran
forced collisions
exp. ransform
downscattering

10 6.1640E-03 6.1355E-03
. loss to fission
1259 1.1044E+00 1.8761E+00

average lifetime, shakes
1.0080E+00

neutron collisions per source particle 1.8226E+01
capture or escape 1.1788E+01

HINE-SD-SNF-CSWD-005, Rev. 0

0-2.932E-01 9.304E-01 -2.199E-01
-8.475E-01 -3.993E-01 -3.497E-01 1.362E+00 1.000E+00 0.000E+00
-8.475E-01 -3.993E-01 -3.497E-01 :

0 -8.475E-01 -3.993E-01 -3.497E-01
1.200E-01 -9.195E-01 -3.743E-01 1.010E+00 1.000E+00 0.000E+00
1.200E-01 -9.195E-01 -3.743E-01

0 1.200E-01 -9.195E-01 -3.743E-01
7.085B-01 5.879E-01 3.904E-01 7.068E+00 1.000E+00 0.000E+00
7.085E-01 5.879E-01 3.904E-01

0 7.085E-01 5.879E-01 3.904E-01
4.261E-01 9.046E-01 9.254E-03 3.122E-01 1.000E+00 0.000E+00
4.261E-01 9.046E-01 9.254E-03

0 4.261E-01 9.046E-01 9.254E-03
5.431E-01 4.270E-01 -7.230E-01 5.484E-01 1.000E+00 0.000E+00
5.431E-01 4.270E-01 -7.230E-01

0 5.431E-01 4.270E-01 -7.230E-01
-1.053E-01 -9.805E-01 1.658E-01 1.545E+00 1.000E+00 0.000E+00
-1.053E-01 -9.805E-01 1.658E-01

0 -1.053E-01 -9.805E-01 1.658E-01

print table 175

Y

¢

£

0

[5

2

0

222

204

cycle= 6

6 kecode cycles were done.

neutron loss tracks  weight

{per source particle)

energy

escape 220 1.2268E-01 1.2054E-01
0.

0 0 0.
0 0
o 0. 0.
1034 1.2791E-01
0 0. 0.
0.

0.

weight cutoff 5.1920E-03

0 0.

0 0
0 0
0 0 1.360SE+00

0 3.9980E-01 1.1590E-01
loss to (n,xn) 5 3.0820E-03 2.4027E-02
0 4.5089E-01 2.4987E-01
total 1259 1.1044E+00 1.8761E+00
cutoffs
3.7027E+00
1.2954E+01

tco 1.0000E+34

eco 0.0000E+00
wel -5.0000E-01

we2 -2.5000E-01

escape
capture

any termination 1.2744E+01

maximum number ever in bank 1
bank overflows to backup file 0
field length 0
most random numbers used was

1298 in history 14
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range of sampled source weights = 7.7821E-01 to 1.0989E+00
tron activity in each cell print table 126

tracks  population collisions collisions number flux average  average
cell entering * weight weighted weighted track weight track mfp
(per history) energy  energy (relative) (cm)

1 30 0 0 0 0.0000E+00 (.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2 31 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3 37 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
4 34 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
5 32 4] 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.G000E+00 0.0000E+00
6 33 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+H00
7 35 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
8 36 0 0 G 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 38 920 618 1249 59116E-01 3.0414E-01 8.9304E-01 6.4212E-01 2.6324E+00

10 39 1635 637 130 6.3779E-02 8.8236E-02 7.6766E-01 6.4931E-01 2.6947E+00
11 40 1728 663 184 8.8176E-02 7.6162E-02 7.6184E-01 6.4437E-01 2.5146E+00
12 4 1867 712 317 1.5811E-01 8.6238E-02 7.9306E-01 6.5030E-01 2.6940E+H00
13 140 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 2069 867 441 2.1911E-01 8.9382E-02 7.8771E-01 6.6777E-01 2.5091E+00
15 154 25302 1253 8436 4.1390E+00 1.2606E-01 8.5005E-01 6.6920E-01 2.4712E+00
16 149 49542 1253 580 2.8963E-01 1.0795E-01 8.2361E-01 6.7129E-01 2.5408E+00
17 144 51224 1254 885 4.2652E-01 1.0541E-01 8.1599E-01 6.6971E-01 2.2391E+00
18 159 58650 1254 4019 2.1254E+00 9.8931E-02 8.1154E-01 6.6977E-01 2.7541E+00
19 141 73122 1254 6523  3.2229E+00 9.4499E-02 B8.0639E-01 6.6810E-01 2.5056E+00

total 266059 9765 22764 1.1324E+01
1neutron weight balance in each cell -- external events print table 130

cell entering source  energy time  exiting  total
cutoff  cutoff

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3 37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
4 34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
5 32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
6 33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
7 35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.00C0E+00 0.0000E+00
8 36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 38 4.8822E-01 0.0000E+00 0.0000E+00 0.0000E+00 -3.3091E-01 1.5731E-01
10 39 8.4996E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.4933E-01 6.2750E-04
11 40 8.9904E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.9904E-01 3.9460E-06
12 41 9.7260E-01 0.0000E+00 0.0000E+00 0.0000E+00 -9.6978E-01 2.8204E-03
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 1.0907E+00 0.0000E+00 0.0000E+00 0.0000E+00 -1.0913E+00 -5.9111E-04
15 154 1.2943E+01 8.4067E-01 0.0000E+00 0.0000E+00 -1.3171E+01 6.1278E-01
16 149 2.6508E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.6508E+(1 3.5884E-05
17 144 2.7419E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.740SE+01 1.4572E-02
18 159 3.1331E+01 B8.0064E-02 0.0000E+00 0.0000E+00 -3.1361E+01 5.0067E-02
19 141 3.9111E+01 4.0032E-02 0.0000E+00 0.0000E+00 -3.9150E+01 4.5860E-04

total 1.4161E+02 9.6077E-01 0.0000E+00 (.0000E+00 -1.4174E+02 8.3809E-01

Ineutron weight balance in each cell -- variance reduction events print table 130
cell  weight cell weight  energy  dxtran  forced exponential total
window importance cutoff importance collision transform

1 30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2 31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.G000E+00 0.0000E+00 0.0000E+00
3 37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.G000E+00 0.0000E+00
4 34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.G000E+00
5 32 0.0000E+00 0.0000E+00 0.0G00E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0G00E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
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39 0.0000E+00 0.0000E+00 2.0097E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.0097E-04

. 38 0.0000E+00 0.C000E+00 1.2447E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 1.2447E-03
1

40 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
12 41 0.0000E+00 0.0000E+00 2.9100E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.9100E-04
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 154 0.0000E+00 0.0000E+00 8.0354E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 8.0354E-03
16 149 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 144 0.0000E+00 0.0000E+00 -3.0848E-06 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -3.0848E-06
18 159 0.0000E+00 0.0000E+00 -2.5216E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -2.5216E-04
16 141 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total  0.0000E+00 0.0000E+00 9.5169E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 9.5169E-03
print table 130

Ineutron weight balance in each cell — physical events

cell (nxn) fission capture lossto lossto
(n,xn)  fission

(R N R AR N

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
38 0.0000E+00 0.0000E+00 -1.5855E-01 0.0000E+00 0.0000E+00 -1.5855E-01

total

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

10 39 0.0000E+00 0.0000E+00 -8.2847E-04 0.0000E+00 0.0000E+00 -8.2847E-04
11 40 0.0000E+00 0.0000E+00 -3.9460E-06 0.0000E+00 0.0000E+00 -3.9460E-06
12 41 0.0000E+00 0.0000E+00 -3.1114E-03 0.0000E+00 0.0000E+00 -3.1114E-03
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 12461E-03 0.0000E+00 -3.1955E-05 -6.2306E-04 0.0000E+00 5.9111E-04

149 0.0000E+00 0.0000E+00 -3.5884E-05 0.0000E+00 0.0000E+00 -3.5884E-05

q 154 4.9179E-03 0.0000E+00 -1.7239E-01 -2.4589E-03 -4.5089E-01 -6.2082E-01
7

144 0.0000E+00 0.0000E+00 -1.4569E-02 0.0000E+00 0.0000E+00 -1.4569E-02
18 159 0.0000E+00 0.0000E+00 -4.9815E-02 0.0000E+00 0.0000E+00 -4.98]5E-02
19 141 0.0000E+00 0.0000E+00 -4.5860E-04 0.0000E+00 0.0000E+00 -4.5860E-04

total  6.1640E-03 0.0000E+00 -3.9980E-01 -3.0820E-03 -4.5089E-01 -8.4760E-01

Ineutron activity of each nuclide in each cell, per source particle

print table 140

cell  nuclides  atom total  collisions weight Jost weight loss weight gain

fraction collisions * weight to capture

9 38 5010.03¢ 7.1977E-01 941 4.4212E-01 1

6012.40c 2.0019E-01 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00

to fission by (n,xn)

.5853E-01 0.0000E+00 0.0000E+00
5011.40c 8.0041E-02 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00

10 39 41093.40c 9.8982E-01 128  6.2802E-02 8.2814E-04 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 2 9.7676E-04 3.3160E-07 0.0000E+00 0.0000E+00

11 40 1001.00c 3.3333E-01 111 5.1533E-02 3.9251E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 33 1.5373E-02 2.0884E-08 0.0000E+00 0.0000E+00

8016.40c 3.3333E-01 40 2.1271E-02 0.0000E+00 0.0000E+00 0.0000E+00

12 41 41093.40c 9.8982E-01 313 1.5623E-01 3.1072E-03

40000.40c 1.0183E-02 4 1.8747E-03 4.2322E-06 0.0000E+00 0.0000E+00

0.0000E+00  0.0000E+00

14 42 1001.00c 3.3333E-01 257 12131E-01 4.3914E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 86 4.6121E-02 6.8027E-08 0.0000E+00 6.2306E-04
8016.40¢c 3.3333E-01 98 5.1682E-02 2.7495E-05 0.0000E+00 0.0000E+00

15 154 92235.40c 3.7504E-01 4759 2.3227E+00

1.3244E-01  4.4247E-01

92238.40c 1.2499E-01 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
' 7014.40¢ 4.9997E-01 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00
16

5.8410E-04

149 1001.00c 3.3333E-01 345 1.6812E-01 4.4875E-06 0.0000E+00 0.0000E+00
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1002.55¢ 3.3333E-01 110 5.8433E-02 9.1921E-08 0.0000E+(00 0.0000E+00
8016.40c 3.3333E-01 125 6.3072E-02 3.1305E-05 0.0000E+00 0.0000E+00

17 144 74000.40c 1.0000E+H00 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00

18 159 41093.40c 9.8982E-01 3965 2.1009E+00 4.9769E-02 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 54 24590E-02 4.6175E-05 0.0000E+00 0.0000E+00

19 141 1001.00c 3.3333E-01 4029 1.9096E+00 7.9511E-05 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 1122 5.8206E-01 9.0056E-07 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 1372 7.3131E-01 3.7819E-04 0.0000E+00 0.0000E+00

total 22764 1.1324E+01 3.9980E-01 4.5089E-01 3.0820E-03

total over all cells for each nuclide total  collisions weightlost weightloss weight gain
collisions * weight tocapture to fission by (n,xn)

1001.00¢ 4742 2.2505E+00 9.2315E-05 0.0000E+00 0.0000E+00
1002.55¢ 1351  7.0199E-01 1.0814E-06 0.0000E+00 6.2306E-04
5011.40c 76  3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40¢c 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00
7014.40¢ 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00
8016.40c 1635 8.6733E-01 4.3699E-04 0.0000E+00 0.0000E+00
40000.40¢ 60 2.7441E-02 5.0739E-05 0.0000E+00 0.0000E+00
41093.40¢c 4406 2.3199E+00 5.3704E-02 0.0000E+00 0.0000E+00
74000.40c 885 4.2652E-01 1.4569E-02 (.0000E+00 0.0000E+00
92235.40c 4759 2.3227E+00 1.3244E-01 4.4247E-01 S5.8410E-04
92238.40¢ 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
5010.03d 941 4.4212E-01 1.5853E-0t 0.0000E+00 0.0000E+00

the initial fission neutron source distribution used the 8 source points that were input on the ksre card.
criticality problem was scheduled to skip 5 cycles and run a total of 6 cycles with nominally 200 neutrons per cycle.
problem hasrun 5 inactive cycles with 1027 neutron histories and 1 active cycles with 222 neutron histories.

this ion has pleted the req d number of keff cycles using a total of 1249 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no d collisi ption/track-length estimate for keff because only 1 active cycles were run.
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycie average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k(abs) stdev k(track)stdev k(c/a/t) stdev fom

200 1.25311 1.26302 1.22009 |
25711.21200 1.25252 1.12957 |
195 1.20026 1.14326 1.13006 |
193]1.12953 1.16269 1.10757 |
18211.13599 1.12465 1.11238 |
aemeeememe—-—- begin active keff cycles
6 222]1.07701 1.04669 1.07528 |

ially 4 nps= 1249
+ fuel rod flux in 5 y locati ged over 5 x el

tally type 4 track length estimate of particle flux.  units llem**2

tally for neutrons
number of histories used for normalizing tallies=  200.00
cell ais (154<42[-10 -1 0} 42[-9 -1 0] 42{-8 -1 0] 42{-7 -1 0] 42[-6 -1 O])
cell b is (154<42[-10 3 0} 42[-9 3 0] 42[-8 3 0] 42[-7 3 0] 42[-6 3 0])
cell c is (154<42{-10 10 0] 42{-9 10 0] 42{-8 10 0] 42{-7 10 0] 42[-6 10 0})
cell dis (154<42{-10 21 0] 42(-0 21 0] 42(-8 21 0] 42[-7 21 0} 42{-6 21 O])
cell e is (154<42[-10 29 0] 42{-9 29 0] 42[-8 29 0] 42[-7 29 0] 42[-6 29 0})

[V R N

volumes
. cell: a b c d €
1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02
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{ .en:rgy: 1.0000E-02 1.0000E-01 1.0000E+00 L.OGOOE+01 total
cell
a2 0.00000E+00 0.0000 2.84017E-050.9975 1.86420E-04 0.4656 1.36846E-04 0.5743 3.51668E-04 0.3377
b 1.07442E-050.9975 1.58576E-04 0.5120 2.32928E-04 0.3945 4.44462E-05 0.5872 4.46694E-04 0.2855
¢ 2.16778E-050.7232 9.40943E-050.5519 5.37835SE-050.5876 1.51034E-04 0.7075 3.20589E-04 0.3937
d  1.47903E-050.5831 0.00000E+00 0.0000 1.15515E-04 0.5838 1.69653E-04 0.5071 2.99958E-04 0.3718
e 8.04943E-06 0.9975 0.00000E+00 0.0000 0.00000E+00 0.0000 6.81909E-05 0.7477 7.62403E-05 0.6763

1analysis of the results in the tally fluctuation chart bin (tfc) for tally 4 withnps= 1249 print table 160

normed average tally per history = 3.51668E-04 unnormed average tally per history = 3.68228E-02

estimated tally relative error = 0.3877 estimated variance of the variance =0.1752
relative error from zero tallies = 0.3464 relative error from nonzero scores = 0.1740
number of nonzero history tallies = 8 efficiency for the nonzero tallies = 0.0400

‘history number of largest tally = 1034 largest unnormalized history tally = 1.41575E+00

(largest tally)/(average tally) = 3.84476E+01 {largest tally)/(avg nonzero tally)= 1.53791E+00

{confidence interval shiftymean = 0.0793 shifted confidence interval center = 3.79539E-04

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 222 for this table because 5 keffcyclesand 1027 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 3.51668E-04 4.10723E-04 0.167927
relative error 3.87653E-01 3.61597E-01 -0.067213
variance of the variance 1.75161E-01 1.47665E-01 -0.156976
shifted center 3.79539E-04 3.77169E-04 -0.006244
figure of merit 0.00000E+00 0.00000E+00 0.000000

is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
history score probability density function appears to have an unsampled region at the largest history scores: please examine.

s*++* the nps-dependent tfc bin check results are suspect because there are only 1 nips tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 4

tfe bin lative err -—-variance of the variance-—  --figure of merit--  -pdf-
behavior  beh value d d rate  value decrease decreascrate  value behavior slope
desired random  <0.10 yes l/sqri(nps) <0.10 yes 1/nps constant random  >3.00
observed  random 0.39  yes yes 0.18  yes yes

passed? yes no  yes yes no  yes yes no

waming. the tally in the tally fluctuation chart bin did not pass 3 of the 10 statistical checks.

tunnormed tally density for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 161
abscissa ordinate log plot of tally probability density function in tally fluctuation chart bin(d=decade,slope= 0.0)
tally number num den log den:d: 4

1.00-01  1243-01 -0.614 . )
1.26-01  00.00+00 0.000
1.58-01  00.00+00 0.000

00-01  00.00+00 0.000
. -01  00.00+00 0.000
6-01  00.00+00 0.000
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3.98-01  00.00+00 0.000 | . - .. -
1-01  00.00+00 0.000 | -
<01 27.71-02 -1.113 |
9401  00.00+00 0.000 |
1.00+00  1243-02 -1.614m I
1.26+00  00.00+00 0.000 |
1.58+00  46.14-02 -1.212 |
total  84.00-02 d d

cumulative tally number for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

abscissa cum ordinate plot of the cumulative number of tallies in the tally fluctuation chart bin from 0 to 100 percent

tally number cumpet: 10. 20- 0 40 50 60 70: -80: 90: 100

1.00000E-01 1 12.500[sseswxeasprre | | | | | | | | |

1.25893E-01 1 12.500p+ssssawnaes | || | | || | |

1.58489E-01 1 12.500[s*ssxasxpexx | | 4 | | | | | |

1.99526E-01 1 12.500p**sssussises | | | | | | | | |

2.5118GE-01 1 12500 *eexdannpere |} ] ] ||

3.6228E-01 1 12.500pwssewssres |y | f | | | |

3.98108E-01 1 12,50Q**ssxsuxppas | | f | | | | ] |

SOIISBE-0l ] 12.500p#»wssewans | | |} || | |

6.30958E-01 3 37.500] | { | I A

7.94329E-01 3 37.500] | | | | B | | | |

1.00000E+00 4 50.000| | | I | | | t
125893E+00 4 50.000| | | | | LI | i

1.58489E+00 8 100.000} | [ | I | | | I I 1
total 8 100.000:-wmmmmn 10-emmmens 20- 30, 40 50- 0 70 30: 90-—--100

cumulative unnormed taily for tally 4 nonzero tally mean(m) =9.206E-G1 nps= 1249 print table 162

bscissa  cum  ordinate plot of the cumulative tally in the tally fluctuation chart bin from 0 to 100 percent
ly tally/nps cum petie-----=10--------20--------30. 40——-+---50. 60- 70- 80 90- 100
0E-01 4.632E-04 1.258]* | | |
.259E-01 4.632E-04 1.258* i
1.585E-01 4.632E-04 1.258[* ]
1.995E-01 4.632E-04 1.258[* |
|
|

2.512E-01 4.632E-04 1.258*
3.162E-01 4.632E-04 1.258*
3.981E-0]1 4.632E-04 1.258{*
5.012E-01 4.632E-04 1.258f*
6.310E-01 6.195E-03 16.825[%***ekskx|xakxnkh | | | | | I | | |

7.943E-01 6.195E-03 16.825|***rwiwsk|xnarunr | { | | | | { | |

1.000E+00 1.017E-02 27.6. | | | | | | | | |
1.259E+00 1.017E-02 27.628] ) | | { | | | I | |

1.585E+00 3.682E-02 100.000| | | | |
total 3.68228E-02 100.000: -10- 20. 30 40--—-—50- 50 70. 80- 90: 100
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

| | | [
| Y A S A [
[ [
I A R B I
A T T A I
I T R N | [
I Y N o
U e [

tally re;ult of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
4 missed 3 of 10 tfc bin checks: the relative error exceeds the recommended value of 0.1 for nonpoint detector tallies
missed all bin error check: 25 tally bins had 4 bins with zeros and 21 bins with relative emors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
the tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.
warning. 1 ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.

warning. 1 of'the 1 tallies had bins with relative erors greater than recommended.
Itally fluctuation charts

tally 4
ps mean  error vov slope fom
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| 1000 0.0000E+00 0.0000 0.0000 0.0
249 3.5167E-04 0.3877 0.1752 0.0
y data written to file inp18m

ascii file inpl18p written with

Tun terminated when

Sevents from 5 histories.

6 warning messages so far.

6 kcode cycles were done.

File: Outpl8

prob18 - keode in a2 hexagonal prism fattice.

1-
2.
3.
4-
5.
6-
7.
8.
9.

10-

11-
12-
13-
14-
15-

16- -

17-
18-
19-
20-

e

24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36~
37-
38-
39-
40-
41-
42-
43+

45-
46-
47-
48-
49-
50-
51
52-

3.
@

c
30
31

<

three half control rods and five whole controt rods.
0-905-19291 fili=1
0-906-1929 1 fill=1 (16.7113 0 0)
0-907-19291 fill=1 (-16.711300)
0-913-1929 fill=1 (011.91850)
0-914-1929 fill=1 (10.3217 5.9592 0)
0-915-1929 fill=1 (8.3557 14.4724 0)
0-916-1929 fill=1 (-8.3557 14.4724 0)
0-917-1929 fili=1 (-10.3217 5.9592 0)
universe 1: structure of control rod.
11 -2.02  -880 u=l $ control rod core
6 -8.4 880-881 u=1 $ control rod cladding
12 -1.00 881 -882 u=1 § control rod gap
6 -84 882 u=l $ control rod sheath
the space between the control rods, filled with lattice.

140 0 -17129-19 905 906 907 913 914 915 916 917 fill=2

c
a2

<

universe 2: lattice of fuel rods with water in between.
12-1.00 -301302-303 304 -305 306 u=2 lar=2 fill=
-37:27-1:330:0 &
24r39r24r311r24r311r24r39r2
24r39r23r312r23r312r23r3921r
23r310r22r313r22r313r22r310r21r
233520 &
22r358r22r
22r316r22r317r22r316r23r
22r315r23r316r23r315r24r
21r315r24r315r24r315r24r
21r315r23r316r23r315r25r
21r315r22r317r22r315r26r
21r354r27M&
can code remember & thru comment?

23552

2325r22r325r28r
2324r23r324r29r
2323r24r323r210r
2315r22r34r23r34r22r315r211r
2314r23r34r22r34r23r314r212r
2313r24r311r24r313r213r
2313r23r312r23r313r2 l4r
2313r22r313r22r313r2 15r
2346r2 161

23451217

2344r218r

21r341r220r

21r340r22ir

21r339r222r

22r336r224r

22r335r225r

23r332r227r

24r329r229r

25r326r231r

26r323r233r

28r318r236r
21Hr311r240r
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67-
68~
69-
70-
71-
72-
73-
74-
75-
76-
77-
78-
79-
80-
81-
82-
83-
84-
85-
86-
87-
e
91-
92-
93-
94-
95-
96-
97-
98-

264r
c universe 3: structure of fuel rod lattice elements.
154 2-13.95 -58 u=3 § fuel element
149 12 -1.00 58-268 u=3 $gap
144 7-19.66 268 478 u=3 S$liner
159 6 -84 478-698 u=3 §cladding
141 12 -1.00 698 u=3 § water between the fuel rods
162 017:-29:19:-1  § outside world

*1 py 0  $x-zplane,reflective
17 ¢z 29.135
19 pz 31.75 $top of reactor
29 pz-31.75 $bottom of reactor
58 c/z 3.4414 8515 .3240
268 c/z 3.4414 8515 3345
478 c/z 34414 8515 3475
698 c/z 34414 8515 4318
880 cz 1.7251
881 cz 1.8051
882 cz 1.9051
905 cz 2.1055
906 c/z 16.711302.1055
907 cfz -16.7113 02.1055
913 ¢/z 011.91852.1055
914 cfz 10.3217 5.9592 2.1055
915 c/z 8.3557 14.4724 2.1055
916 ¢/z -8.3557 14.4724 2.1055
917 c/z -10.3217 5.9592 2.1055
301 px3.9330
302 px 2.9498
303 p 11.7320508076 0 5.8994
304 p 11.7320508076 0 3.9330
305 p -11.7320508076 0 -.9834
306 p -1 1.7320508076 0 -2.9498

impm 1 18r O

m2  92235.40c -.70573 92238.40c -.23821 7014.40c -.05605

mé  41093.40c -.99000 40000.40c -.01000
m7  74000.40c -.74000

mll  5010.03d -.6870  5011.40c -.0840  6012.40c -.2290

ml2  1001.00c1 1002.55c1 8016.40c1
mt12  hwtr.01 Twtr.01
kcode 200 1 56

warning. tallies are normed per fission neutron for one generation.

99-

100-
101-
102-
103-
104-
105-
106-
107-
108-
109-
110-
Hi-

ksre 3.2.2.23.2-3.2.2.23.2432-43243.1-432
e .01.1L10.
fq fe

fc4 fuel rod flux in 5 y locati ged over 5 x

fa:n (154<(42{-10:-6 -1 0])) §$ average 5 x elements at j=-1
(154<(42[-10:-6 3 0])) & $ average 5 x elements at j=3

(154<(42{-10:-6 10 0])) § average 5 x elements at j=10 &
(154<(42[-10:-6 21 0])) $ average 5 x elements at j=21
(154<(42{-10:-6 29 0])) § average 5 x elements at j=29

sd4 104.7089062 4r $ 5 times the volume of cell 154

print -98

prdmp 2j -1

ptrac buffer=20 file=asc write=all event=bnk

1 initial source from ksrc card.

original number of points 8
points not in any cell 0
points in cells of zero importance 0
points in void cells
points in ambiguous cells 0

1 points rejected ]
ts remaining 8
ints after expansion or contraction 200

print table 90
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{ inal source size 200 HNF-SD-SNF-CSWD-005, Rev. 0
: qlal guess for k(eff.) 1.000000

cycles to skip before tallying 5
number of keff cycles that can be stored 201

total fission nubar data are being used.
tally 4 print table 30
+ fuel rod flux in 5 y locati ged over 5 x el

tally type 4 track length estimate of particle flux.

tally for neutrons

order of printing: fe
cells  (154<(42[-10:-6 -1 O]))(154<(42[-10:-6 3 OD))(154<(42{-10:-6 10 O))(154<(42{-10:-6 21 0]))(154<(42[-10:-6
2501

energy bins
0.00000E+H00 to 1.00000E-02 mev
1.00000E-02 to 1.00000E-01 mev
1.00000E-01 to 1.00000E+00 mev
1.00000E+00 to 1.00000E+01 mev
total bin
Imaterial composition print table 40

the sum of the fractions of material 2 was 9.999%00E-01
the sum of the fractions of material 7 was 7.400000E-01
the sum of the fractions of material 12 was 3.000000E+00

erial
ber  component nuclide, atom fraction

2 92235, 0.37504 92238, 0.12499 7014, 0.49997

6 41093, 0.98982 40000, 0.01018

7 74000, 1.00000

11 5010, 0.71977 5011, 0.08004 6012, 0.20019

12 1001, 0.33333 1002, 0.33333 8016, 0.33333
associated thermal s(a,b) data sets:  hwtr.01t  Iwir.0lt

material
number component nuclide, mass fraction

2 92235, 0.70574 92238, 0.23821 7014, 0.05605
6 41093, 0.99000 40000, 0.01000

7 74000, 1.00000
n 5010, 0.68700 5011, 0.08400 6012, 0.22900
12 1001, 0.05300 1002, 0.10591 8016, 0.84109
warning. 3 of the materials had unnormalized fractions.
1cell volumes and masses print table 50
cell atom gram input  calculated reason volume

density  density  volume volume mass  pieces not calculated

1 30 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.000C0E+00 asymmetric
2 31 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 asymmetric
3 37 0.00000E+00 0.00000E+00 0.000C0E+00 0.00000E+00 0.00000E+)0 asymmetric

32 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
33 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00

= =)

. 34 0.00000E+00 0.00000E+00 0.00000E+(0 8.84370E+02 0.00000E+00
6
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7 35 0.00000E+00 0.00000E+00 0.00000E+)0 8.84370E+02 0.00000E+00
36 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
38 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0.00000E+H00
39 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00
40 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
41 5.44575E-02 8.40000E+00 0.00000E+00 0.C0000E+00 0.00000E+00
140 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
42 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
162 0.00000E+00 0.00000E+00 0.G0000E+00 0.00000E+00 0.00000E+00
1surface areas

154 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00
149 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
144 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00
159 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
141 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00

surface input  calculated reason area

1
2
3
4
5
6
7
8

9

10
1
12
13
14

@

18
19
20
21
22
23
24
25
Icells

area area  mnot calculated

1 0.00000E+00 0.00000E+00 asymmetric
17 0.00000E+00 0.00000E+00 asymmetric
19 0.00000E+00 0.00000E+00 asymmetric
29 0.00000E+00 0.00000E+00 asymmetric
58 0.00000E+00 0.00000E+00 infinite
268 0.00000E+00 0.00000E+00 infinite
478 0.00000E+00 0.00000E+00 infinite
698 0.00000E+00 0.00000E+00 infinite
880 0.00000E+00 0.00000E+00 infinite
881 0.00000E+00 0.00000E+00 infinite
882 0.00000E+00 0.00000E+00 infinite
905 0.00000E+00 0.00000E+00 asymmetric
906 0.00000E+00 0.00000E+00 asymmetric
907 0.00000E+00 0.00000E+00 asymmetric
913 0.00000E+00 8.40057E+02

914 0.00000E+00 8.40057E+02

915 0.00000E+00 8.40057E+02

916 0.00000E+00 8.40057E+02

917 0.00000E+00 8.40057E+02

301 0.00000E+00 0.00000E+00 infinite
302 0.00000E+00 0.00000E+00 infinite
303 0.00000E+00 0.00000E+00 infinite
304 0.00000E+00 0.00000E+00

305 0.00000E+00 0.00000E+00

306 0.00000E+00 0.00000E+00

print table 50

print table 60

atom gram neutron

cell mat density density volume mass pieces importance

L N N R

30 © 0.00000E+00 0.00000E+00 0.00000E+)0 0.00000E+00
31 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
37 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
34 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
32 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
33 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
35 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
36 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
38 11 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00
39 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00

40 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00

41 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00

140 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
42 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
154 2 6.62920E-02 1.37500E+0] 0.00000E+00 0.00000E+00

149 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00

0
0
0
1
1
1
1
1
[
0

1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00

0 1.0000E+00

[

1.0000E+00

0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
144 7 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
159 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
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infinite
asymmetric
infinite
infinite
infinite
infinite
infinite
infinite
asymmetric



HNF-SD-SNF-CSWD-005, Rev. 0

162 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O 0.0000E+00

{ ‘2 141 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00

total 4.42185E+03 0.00000E+00

1surfaces print table 70

surface  trans type surface coefficients

1 trefl py 0.0000000E+00

2 17 cz 2.9135000E+01

3 19 pz  3.1750000E+01

4 29 pz -3.1750000E+01

5 58 c/z 3.4414000E+00 8.5150000E-01 3.2400000E-01

6 268 c/z 3.4414000E+00 8.5150000E-01 3.3450000E-01

7 478 c/z 3.4414000E+00 8.5150000E-01 3.4750000E-01

8 698 c/z 3.4414000E+00 8.5150000E-01 4.3130000E-01

9 880 cz  1.7251000E+00

10 881 cz 1.B051000E+00

11 882 ¢z 1.9051000E+00

12905 cz 2.1055000E+00

13 906 ¢/z 1.6711300E+01 0.0000000E+00 2.1055000E+00

14 907 cfz -1.6711300E+01 0.0000000E+00 2.1055000E+00

15 913 ¢/z 0.0000000E+00 1.1918500E+01 2.1055000E+00

16 914 ¢/z 1.0321700E+01 5.9592000E+00 2.1055000E+00

17 915 c/z 8.3557000E+00 1.4472400E+01 2.1055000E+00

18 916 ¢/z -8.3557000E+00 1.4472400E+01 2.1055000E+00

19 917 c/z -1.0321700E+01 5.9592000E+00 2.1055000E+00

20 301 px  3.9330000E+00

2t 302 px  2.9498000E+00

22 303 p  1.0000000E+00 1.7320508E+00 0.0000000E+00 5.8994000E+00

23 304 p 1.0000000E+00 1.7320508E+00 0.0000000E+00 3.9330000E+00

24 305 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -9.8340000E-01

5 306 p ~1.0000000E+00 1.7320508E+00 0.0000000E+00 -2.9498000E+00
‘ll temperatures in mev for the free-gas thermal neutron treatment. print table 72

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

2 warning messages so far.

1cross-section tables print table 100

table length

tables from file testlibl

1001.00c 1782 1-h-] from endf-vi.l mat 125 05/26/93

1002.55c 4102 njoy ( 120) 04/26/82

5011.40c 3229 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
6012.40c 4858 ENDL library name: nd900719 MCNP translation: 900831 14:10: 900207
7014.40c 8535 ENDL library name: nd900719 MCNP transiation: 900831 14:10: 900207
8016.40c 5358 ENDL library name: nd%00719 MCNP translation: 900831 14:10:05 900207
40000.40c 93372 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900323
41093.40c 42746 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
74000.40c 91244 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
92235.40c 34772 ENDL library name: nd900719 MCNP translation: Stotal nu 10:05 900503

92238.40c 40834 ENDL library name: nd901118 MCNP translation: 9total nu 56:49 901119

5010.03d 3682 b-10 endf/b-iv new gamma production format
hwir.01t 10193 deuterium in heavy water at 300 degrees kelvin
Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin
total 354900

warning. neutron energy cutoff is below some cross-section tables.

(1273) 14o0ct75
1002 0 010/22/85

1001 0 010/22/85
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i cimal words of dynamically allocated storage HNF'SD-SNF'CSWD-OOS, Rev. 0
ree distribution written to file inpl18s cycle= 0
3 warning messages so far.

1 startingmerun.  field length= 0  cp0= 0.00 print table 110

prob18 -- keode in a hexagonal prism lattice.

nps X Yy z  cell lattice(i,j,k) surface u v w energy weight time

1 3.000E+00 2.000E-01 2.000E-01 140

: 3.492E+00 1.0S1E+00 2.000E-01 42(
.‘492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140

5.085E-01-4.733E-01 7.193E-01 2.209E+00 1.000E+00 0.000E+00

3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) 5.085E-01 4.733E-01 7.193E-01
3.492E+00 1.051E+00 2.000E-01 154 0 5.085E-01 4.733E-01 7.193E-01
2 3.000E+00 2.000E-01 2.000E-01 140 8.952E-01 -4.447E-01 -2.944E-02 4.904E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) 8.952E-01 -4.447E-01 -2.944E-02
3.492E+00 1.051E+00 2.000E-01 154 0 8.952E-01 -4.447E-01 -2.944E-02
3 3.000E+00 2.000E-01 2.000E-01 140 -6.184E-01 -4.495E-01 6.446E-01 3.809E-01 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) -6.184E-01 -4.495E-01 6.446E-01
3.492E+00 1.051E+00 2.000E-01 154 0-6.184E-01 -4.495E-01 6.446E-01
4 3.000E+00 2.000E-01 2.000E-01 140 9.710E-01 -5.665E-02 -2.323E-01 1.331E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) 9.710E-01 -5.665E-02 -2.323E-01
3.492E+00 1.051E+00 2.000E-01 154 0 9.710E-01 -5.665E-02 -2.323E-01
5 3.000E+00 2.000E-01 2.000E-01 140 5.861E-01 1.496E-01 -7.963E-01 1.902E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) 5.861E-01 1.496E-01 -7.963E-01
3.492E+00 1.051E+00 2.000E-01 154 0 5.861E-01 1.496E-01 -7.963E-01
6 3.000E+00 2.000E-01 2.000E-01 140 -6.489E-02 -1.626E-01 9.845E-01 4.410E-01 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0} <6.489E-02 -1.626E-01 9.845E-01
3.492E+00 1.051E+00 2.000E-01 154 0 -6.489E-02 -1.626E-01 9.345E-01
7 3.000E+00 2.000E-01 2.000E-01 140 -7.068E-02 3.263E-02 -9.970E-01 4.750E-01 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) -7.068E-02 3.263E-02 -9.970E-01
3.492E+00 1.051E+00 2.000E-01 154 0-7.068E-02 3.263E-02 -9.970E-01
&.000}3'*00 2.000E-01 2.000E-01 140 -3.91SE-01 4.664E-01-7.932E-01 4.136E+00 1.000E+00 0.000E+00
492EH00 1.051E+00 2.000E-01 42( 0, -1, 0) -3.915E-01 4.664E-01 -7.932E-01
3.492E+00 1.051E+00 2.000E-01 154 0-3.915E-01 4.664E-01 -7.932E-01
9 3.000E+00 2.000E-01 2.000E-01 140 -2.368E-01 9.215E-01 -3.079E-01 7.453E-02 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) -2.368E-01 9.215E-01 -3.079E-01
3.492E+00 1.051E+00 2.000E-01 154 0-2.368E-01 9.215E-01 -3.079E-01
10 3.000E+00 2.000E-01 2.000E-01 140 1.946E-01 -3.204E-01 9.271E-01 3.128E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) 1.946E-01 -3.204E-01 9.271E-01
3.492E+00 1.0S1E+00 2.000E-01 154 0 1.946E-01 -3.204E-01 9.271E-01
11 3.000E+00 2.000E-01 2.000E-01 140 -6.698E-01 -7.177E-01 -1.905E-01 1.014E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) ~6.698E-01 -7.177E-01 -1.905E-01
3.492E+00 1.051E+00 2.000E-01 154 0 -6.698E-01 -7.177E-01 -1.905E-01
12 3.000E+00 2.000E-01 2.000E-01 140 -8.398E-01 -4.129E-01 3.524E-01 1.395E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( O, -1, 0) -8.398E-01 -4.129E-01 3.524E-01
3.492E+00 1.051E+00 2.000E-01 154 0-8.398E-01 -4.129E-01 3.524E-01
13 3.000E+00 2.000E-01 2.000E-01 140 -1.714E-01 -8.572E-01 4.857E-01 7.748E-01 1.000E+00 0.000E+00
3.492EH00 1.051E+00 2.000E-01 42( 0, -1, 0) -1.714E-01 -8.572E-01 4.857E-01
3.492E+00 1.051E+00 2.000E-01 154 0-1.714E-01 -8.572E-01 4.857E-0]
14 3.000E+00 2.000E-01 2.000E-01 140 -2.489E-01 -5.118E-01 -8.222E-01 1.101E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) ~2.489E-01 -5.118E-01 -8.222E-01
3.492E+00 1.051E+00 2.000E-01 154 0 -2.489E-01 -5.118E-01 -8.222E-01
15 3.000E+00 2.000E-01 2.000E-01 140 -2.959E-01 2.119E-01 9.314E-01 1.951E+00 1.000E+00 0.000E+00
3.492E4+00 1.051E+00 2.000E-01 42( 0, -1, 0) <2.959E-01 2.119E-01 9.314E-01
3.492E+00 1.051E+00 2.000E-01 154 0-2.959E-01 2.119E-01 9.314E-01
16 3.000E+00 2.000E-01 2.000E-01 140 1.395E-01 -9.829E-01 1.202E-01 2.186E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) 1.395E-01 -9.829E-01 1.202E-01
3.492E+00 1.051E+00 2.000E-01 154 0 1.395E-01 -9.829E-01 1.202E-01
17 3.000E+00 2.000E-01 2.000E-01 140 6.909E-01 -7.110E-01 1.307E-01 1.865E+00 1.000E+00 0.000E+00
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0) 6.909E-01 -7.110E-01 1.307E-01
3.492E+00 1.051E+00 2.000E-01 154 0 6.909E-01 -7.110E-01 1.307E-01
18 3.000E+00 2.000E-01 2.000E-01 140 -6.580E-01 5.320E-01 -5.329E-01 1.229E+00 1.000E+00 0.000E+00
0, -1, 0) -6.580E-01 5.320E-01 -5.329E-01

0-6.580E-01 5.320E-01 -5.329E-01
-9.903E-01 -1.380E-01 1.353E-02 1.305E+00 1.000E+00 0.000E+00
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492E+00 1.051E+00 2.000E-01 42(
QA%E-?OO 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0,
3.492E+00 1.051E+00 2.000E-01 154
21 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
22 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051EH00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
23 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0,
3.492E+00 1.051E+H00 2.000E-01 154
24 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
25 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
26 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
27 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
28 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
29 2.000E-01 3.000E+00 2.000E-0t 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140
-641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
31 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3,641E+00 4.456E-01 2.000E-01 141
32 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641EH)0 4.456E-01 2.000E-01 141
33 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
34 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
35 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
36 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
37 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
38 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
39 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
40 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
.641E+00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140

3.641E+00 4.456E-01 2.000E-01 42( -5,

14

»

had

w

0

[\

0

=7

0

)

=

Y]

0]

£

Y

N

0

0)

0)

0

=

0

0

0)

0)

-9.903E-01 -1.380E-01 1.353E-02
0 -9.903E-01 -1.380E-01 1.353E-02 .
7.462E-01 4.859E-01 -4.551E-01 1.000E+00 1.000E+00 0.000E+00
7.462E-01 4.859E-01 -4.551E-01
0 7.462E-01 4.859E-01 -4.551E-01
-1.977E-01 9.797E-01 3.360E-02 3.990E+00 1.000E+00 0.000E+00
-1.977E-01 9.797E-01 3.360E-02
0-1.977E-01 9.797E-01 3.360E-02
-9.117E-01 -3.647E-01 -1.891E-01 2.665E-01 1.000E+00 0.000E+00
-9.117E-01 -3.647E-01 -1.891E-01
0-9.117E-01 -3.647E-0] -1.891E-01
-4.287E-01 8.361E-01-3.423E-01 1.156E+00 1.000E+00 0.000E+00
-4.287E-01 8.361E-01 -3.423E-01
0-4.287E-01 8.361E-01 -3.423E-01
1.080E-01 3.412E-01 -9.338E-01 2.669E+00 1.000E+00 0.000E+00
1.080E-01 3.412E-01 -9.338E-01
0 1.080E-01 3.412E-01 -9.338E-01
<9.111E-01 -9.012E-03 -4.122E-01 2.185E+00 1.000E+00 0.000E+00
-9.111E-01 -9.012E-03 -4.122E-01
0-9.111E-01 -9.012E-03 -4.122E-01
-2.568E-01 -6.391E-01 -7.249E-01 7.280E-01 1.000E+00 0.000E+00
-2.568E-01 -6.391E-01 -7.249E-01
0-2.568E-01 -6.391E-01 -7.249E-01
-2.912E-01 8.086E-01 5.113E-01 1.404E+00 1.000E+00 0.000E+00
-2.912E-01 8.086E-01 5.113E-01
0-2.912E-01 8.086E-01 5.113E-01
1.472E-01 -9.514E-01 2.705E-01 1.090E+00 1.000E+00 0.000E+00
1.472E-01 -9.514E-01 2.705E-01
0 1.472E-01 -9.514E-01 2.705E-01
-6.135E-01 -7.645E-01 -1.978E-01 2.483E+00 1.000E+00 0.000E+00
~6.135E-01 -7.645E-01 -1.978E-01
0 -6.135E-01 -7.645E-01 -1.978E-01
-5.702E-01 5.651E-01 -5.963E-01 3.767E-01 1.000E+00 0.000E+00
-5.702E-01 5.651E-01 -5.963E-01
0-5.702E-01 5.651E-01 -5.963E-01
-6.607E-01 5.373E-01 -5.242E-01 1.019E+00 1.000E+00 0.000E+00
-6.607E-01 5.373E-01 -5.242E-01
0-6.607E-01 5.373E-01 -5.242E-01
-9.742E-02 -3.639E-01 -9.263E-01 1.879E+00 1.000E+00 0.000E+00
-9.742E-02 -3.639E-01 -9.263E-01
0-9.742E-02 -3.639E-01 -9.263E-01
-1.965E-01 -3.145E-01 -9.287E-01 4.700E-01 1.000E+00 0.000E+00
-1.965E-01 -3.145E-01 -9.287E-01
0-1.965E-01 -3.145E-01 -9.287E-01
4.097E-01 8.465E-01 -3.399E-01 1.530E+00 1.000E+00 0.000E+00
4.097E-01 8.465E-01 -3.399E-01
0 4.097E-01 8.465E-01 -3.399E-01
-4.048E-02 8.831E-01 4.675E-01 2.675E+00 1.000E+00 0.000E+00
~4.048E-02 8.831E-01 4.675E-01
0 -4.048E-02 8.831E-01 4.675E-01
3.371E-01 -9.269E-01 -1.652E-01 9.222E-01 1.000E+00 0.000E+00
3.371E-01 -9.269E-01 -1.652E-01
0 3.371E-01 -9.269E-01 -1.652E-01
-1.867E-01 9.756E-01 -1.155E-01 9.702E-01 1.000E+00 0.000E+00
-1.867E-01 9.756E-01 -1.155E-01
0-1.867E-01 9.756E-01 -1.155E-01
-2.616E-01 2.336E-01 -9.365E-01 1.230E+00 1.000E+00 0.000E+00
<2.616E-01 2.336E-01 -9.365E-01
0-2.616E-01 2.336E-01 -9.365E-01
9.780E-01 -7.641E-02 -1.939E-01 1.083E+00 1.000E+00 0.000E+00
9.780E-01 -7.641E-02 -1.939E-01
0 9.780E-01 -7.641E-02 -1.939E-01
2.580E-01 -7.076E-01 6.578E-01 8.313E-01 1.000E+00 0.000E+00
2.580E-01 -7.076E-01 6.578E-01
0 2.580E-01 -7.076E-01 6.578E-01
-3.212E-01 -7.678E-01 -5.543E-01 1.081E+00 1.000E+00 0.000E+00
-3.212E-01 -7.678E-01 -5.543E-01
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3.641E+00 4.456E-01 2.000E-01 141

000E-01 3.000E+00 2.000E-01 140
. .041E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

43 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

44 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

45 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

46 2.000E-01 3.000E+00 2.000E-01 140
3.641EH)0 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

47 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641EH00 4.456E-01 2.000E-01 141

48 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

49 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

50 2.000E-01 3.000E+00 2.000E-01 140
3.641E+H00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

lestimated keff results by cycle
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0 -3.212E-01 -7.678E-01 -5.543E-01
5.039E-01 -1.460E-01 8.513E-01 3.341E+00 1.000E+00 0.000E+00
5.039E-01 -1.460E-01 8.513E-01
0 5.039E-01 -1.460E-01 8.513E-01
6.080E-01 5.487E-01 5.738E-01 4.097E-01 1.000E+00 0.000E+00
6.080E-01 5.487E-01 5.738E-01
0 6.080E-01 5.487E-01 5.738E-01
+2.932E-01 9.304E-01 -2.199E-01 2.229E+00 1.000E+00 0.000E+00
-2.932E-01 9.304E-01 -2.199E-01
0-2.932E-01 9.304E-01 -2.199E-01
~8.47SE-01 -3.993E-01 -3.497E-01 1.362E+00 1.000E+00 0.000E+00
-8.475E-01 -3.993E-01 -3.497E-01
0 -8.475E-01 -3.993E-01 -3.497E-01
1.200E-01 -9.195E-01 -3.743E-01 1.010E+00 1.600E+00 0.000E+00
1.200E-01 -9.195E-01 -3.743E-01
0 1.200E-01 -9.195E-01 -3.743E-01
7.085E-01 5.879E-01 3.904E-01 7.068E+00 1.000E+00 0.000E+00
7.085E-01 5.879E-01 3.904E-01
0 7.085E-01 5.879E-01 3.904E-01
4.261E-01 9.046E-01 9.254E-03 3.122E-01 1.000E+00 0.000E+00
4.261E-01 9.046E-01 9.254E-03
0 4.261E-01 9.046E-01 9.254E-03
5.431E-01 4.270E-01 -7.230E-01 5.484E-01 1.600E+00 0.000E+00
5.431E-01 4.270E-01 -7.230E-01
0 5.431E-01 4.270E-01 -7.230E-01
-1.053E-01 -9.805E-01 1.658E-01 1.545E+00 1.000E+00 0.000E+00
-1.053E-01 -9.805E-01 1.658E-01
0 -1.053E-01 -9.805E-01 1.658E-01
print table 175

cycle 1 k{collision) 1.253108

cle
‘le

cycle

2 k(coltision) 1.211997
3 k(collision) 1.200265
4 Kk(collision) 1.129530

cycle 5 k(collision) 1.135994

source distribution written to file inp18s

cycle 6 k(collision) 1.077014

source distribution written to file inp18s

1problem summary
Tun terminated when

neutron creation  tracks
source

0 0

weight window 5
0 0

cell importance
weight cutoff
energy importance
dxtran ]
forced collisions
exp. transform
upscattering

)
ion
total

(U
0.
0 0.
[

0 0.

weight
(per source particle)

1249 9.6077E-01

0 1.3743E-01

0.

5.3884E-11
10 6.1640E-03 6.1355E-03
0.

1259 1.1044E+00 1.8761E+00

removal lifetime(abs) 1.7557E+01 source points generated
removal lifetime(abs) 1.1671E+01 source points generated
removal lifetime(abs) 9.6992E+00 source points generated
removal lifetime(abs) 9.3720E+00 source points generated
removal lifetime(abs) 1.1136E+01 source points generated
cycle= 5

removal lifetime(abs) 1.2222E+01 source points generated 204

cycle= 6

6 keode cycles were done.

neutron loss tracks  weight

(per source particle)

220 1.2268E-01
0.
0.

energy energy

1.8661E+00
energy cutoff’ [
time cutoff 0 0.
weight window 0
cell importance 0 0.
3.8498E-03 weight cutoff’
3 energy importance
dxuran 0 o
forced collisions
exp. transform
downscattering

escape 1.2054E-01

0.
0.

0. 0.
1034 1.2791E-01 5.1920E-03
[
0.
0.

0
0. 0

j=1

0.
0.
0 o 1.3605E+00
0 3.9980E-01 1.1590E-01
loss to (n,xn) 5 3.0820E-03 2.4027E-02
0 4.5089E-01 2.4987E-01
1259  1.1044E+00

capture

Toss to fission

total 1.8761E+00
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range of sampled source weights = 7.7821E-01 to 1.0989E+00
Inentron activity in each cell print table 126

(- RN LI RN
w
<

tracks  population collisions collisions number flux average  average
cell  entering *weight weighted weighted track weight track mfp

(perhistory) energy  energy (relative) (cm)

g
coocoocooo
coocooocooo
cocoococoo

HNF-SD-SNF-CSWD-005, Rev. 0

number of neutrons banked 5 average lifetime, shakes cutoffs
¢ utron tracks per source particle  1.0080E+00 escape 3.7027E+00 tco 1.0000E+34
utron collisions per source particle 1.8226E+01 capture 1.2954E+01 eco 0.0000E+00
otal neutron collisions 22764 capture or escape 1.1788E+01 wel -5.0000E-01
net multiplication 1.0032E+00 0.0035 any termination 1.2744E+01 we2 -2.5000E-01
computer time so far in thisrun  0.00 minutes maximum number ever in bank 1
computer time in mecrun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length
random numbers generated 500880 most random numbers used was 1298 in history 14

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
38 920 618 1249 5.9116E-01 3.0414E-01 8.9304E-01 6.4212E-01 2.6324E+00

10 39 1635 637 130 6.3779E-02 8.8236E-02 7.6766E-01 6.4931E-01 2.6947E+00
1 40 1728 663 184 8.8176E-02 7.6162E-02 7.6184E-01 6.4437E-01 2.5146E+00
12 4] 1867 72 317 1.5811E-01 8.6238E-02 7.9306E-01 6.5030E-01 2.6940E+00
13 140 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 2069 867 441 2.1911E-01 8.9382E-02 7.8771E-01 6.6777E-01 2.5091E+00
15 154 25302 1253 8436 4.1390E+00 1.2606E-01 8.5005E-01 6.6920E-01 2.4712E+00
149 49542 1253 580 2.8963E-01 1.0795E-01 8.2361E-01 6.7129E-01 2.5408E+00
144 51224 1254 885 4.2652E-01 1.0541E-01 8.1599E-01 6.6971E-01 2.2391E+00
18 159 58650 1254 4019 2.1254E+00 9.8931E-02 8.1154E-01 6.6977E-01 2.7541E+00
19 141 73122 1254 6523 3.2229E+00 9.4499E-02 8.0639E-01 6.6810E-01 2.5056E+00

total 266059 9765 22764 1.1324E+01

Incutron weight balance in each cell - external events

VOO U AW

cell entering  source  energy  time  exiting  total
cutoff  cutoff

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E-+00
38 4.8822E-01 0.0000E+00 0.0000E+00 0.0000E+00 -3.3091E-01 1.5731E-0!

10 39 8.4996E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.4933E-01 6.2750E-04

40 8.9904E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.9904E-01 3.9460E-06

12 41 9.7260E-01 0.0000E+00 0.0000E+00 (.0000E+00 -9.6978E-01 2.8204E-03

13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 1.0907E+00 0.0000E+00 0.0000E+00 0.0000E+00 -1.0913E+00 -5.9111E-04
15 154 1.2943E+01 8.4067E-01 0.0000E+00 0.0000E+60 -1.3171E+01 6.1278E-01
16 149 2.6508E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.6508E+01 3.5884B-05
17 144 2.7419E301 0.0000E+00 0.0000E+00 0.0000E+00 -2.7405E+01 1.4572E-02
18 159 3.1331E+01 8.0064E-02 0.0000E+00 0.0000E+00 -3.1361E+01 5.0067E-02
19 141 39111E+01 4.0032E-02 0.0000E+00 0.0000E+00 -3.9150E+01 4.5860E-04

I!olal LAI61E+02 9.6077E-01 0.0000E+00 0.0000E+00 -1.4174E+02 8.3809E-0t

tron weight balance in each cell -- variance reduction events
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print table 130

print table 130



cell  weight celt weight  energy  dxtran  forced exponential total

window importance cu

30 0.0000E+00 0.0000E+00
31 0.0000E+00 0.0000E+00
37 0.0000E+00 0.0000E+00
34 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+)0
36 0.0000E+00 0.0000E+00
38 0.0000E+00 0.0000E+00
10 39 0.0000E+00 0.0000E+00
11 40 0.0000E+00 0.0000E+00
12 41 0.0000E+00 0.0000E+00

\aoo\DO\u-wa._.

toff  importance collision transform

HNF-SD-SNF-CSWD-005, Rev. 0

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
1.2447E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 1.2447E-03

2.0097E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.0097E-04

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.9100E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.9100E-04

13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 154 0.0000E+00 0.0000E+00 8.0354B-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 8.0354E-03
16 149 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 144 0.0000E+00 0.0000E+00 -3.0848E-06 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -3.0848E-06
18 159 0.0000E+00 0.0000E+00 -2.5216E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -2.5216E-04
19 141 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total  0.0000E+00 0.0000E+00 9.5169E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 9.5169E-03

Ineutron weight balance in each cell --

cell  (nxn) fission capture

physical events print table 130

fossto lossto  total

(n,xn) fission

1 30 0.0000E+00 0.0000E+00

2 31 0.0000E+00 0.0000E+00

3 37 0.0000E+00 0.0000E+00

4 34 0.0000E+00 0.0000E+00

32 0.0000E+00 0.0000E+00

33 0.0000E+00 0.0000E+00

35 0.0000E+00 0.0000E+00

8 36 0.0000E+00 0.0000E+00

9

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

38 0.0000E+00 0.0000E+00 -1.5855E-01 0.0000E+00 0.0000E+00 -1.5855E-01
10 39 0.0000E+00 0.0000E+00 -8.2847E-04 0.0000E+00 0.0000E+00 -8.2847E-04
1140 0.0000E+00 0.0000E+00 -3.9460E-06 0.0000E+00 0.0000E+00 -3.9460E-06
12 41 0.0000E+00 0.0000E+00 -3.1114E-03 0.0000E+00 0.0000E+00 -3.1114E-03

13 140 0.0000E+00 0.0000E+00
14 42 1.2461E-03 0.0000E+00 -

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3.1955E-05 -6.2306E-04 0.0000E+00 5.9111E-04

15 154 4.9179E-03 0.0000E+00 -1.7239E-01 -2.4589E-03 -4.5089E-01 -6.2082E-01

16 149 0.0000E+00 0.0000E+00
17 144 (.0000E+00 0.0000E+00
18 159 0.0000E+00 0.0000E+00
19 141 0.0000E+00 0.0000E+00

total  6.1640E-03 0.0000E+00 -3.

-3.5884E-05 0.0000E+00 0.0000E+00 -3.5884E-05
-1.4569E-02 0.0000E+00 0.0000E+00 -1.4569E-02
-4.9815E-02 0.0000E+00 0.0000E+00 -4.9815E-02
-4.5860E-04 0.0000E+00 0.0000E+00 -4.5860E-04

-9980E-01 -3.0820E-03 -4.5089E-01 -8.4760E-01

Ineutron activity of each nuclide in each cell, per source particle print table 140

cell  nuclides atom total
fraction  collisions

9 38 5010.03d 7.1977E-01
5011.40c 8.0041E-02
6012.40c 2.0019E-01

10 39 41093.40c 9.8982E-01
40000.40c  1.0183E-02

i1 40 1001.00c 3.3333E-01
1002.55¢ 3.3333E-01
8016.40c 3.3333E-01

41 41093.40c 9.8982E-01

collisions weightlost weight loss weight gain
* weight  tocapture to fission by (nxn)

941 4.4212E-0] 1.5853E-01 0.0000E+00 0.0000E+00
76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+H00

128 6.2802E-02 8.2814E-04 0.0000E+00 0.0000E+00
2 9.7676E-04 3.3160E-07 0.0000E+00 0.0000E+00

111 5.1533E-02 3.9251E-06 0.0000E+00 0.0000E+00
33 1.5373E-02 2.0884E-08 0.0000E+00 0.0000E+00
40 2.1271E-02 0.0000E+00 0.0000E+00 0.0000E+00

313 1.5623E-01 3.1072E-03 0.0000E+00 0.0000E+00
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. 40000.40c 1.0183E-02 4 1.8747E-03 4.2322E-06 0.0000E+00 0.0000E+00
.: 42 1001.00c 33333B-01 257 12131E-01 4.3914E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 86  4.6121E-02 6.8027E-08 0.0000E+00 6.2306E-04
8016.40c 3.3333E-01 98  5.1682E-02 2.7495E-05 0.0000E+00 0.0000E+00

15 154 9223540c 3.7504E-01 4759  23227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40c 1.2499E-01 1470  7.3870E-01 23272E-02 8.4162E-03 1.8748E-03
7014.40c 4.9997E-01 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00

16 149 1001.00c 3.3333E-01 345 1.6812E-01 44875E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 110 5.8433E-02 9.1921E-08 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 125 6.3072E-02 3.1305E-05 0.0000E+00 0.0000E+00

7 144 74000.40c 1.0000E+00 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00

18 159 41093.40c 9.8982E-01 3965 2.1009E+00 4.9769E-02 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 54  2.4590E-02 4.6175E-05 0.0000E+00 0.0000E+00

19 141 1001.00c 3.3333E-01 4029  1.9096E+00 7.9511E-05 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 1122 5.8206E-01 9.0056E-07 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 1372 7.3131E-01 3.7819E-04 0.0000E+00 0.0000E+00

total 22764  1.1324E+01 3.9980E-01 4.5089E-01 3.0820E-03

total over all cells for each nuclide total  collisions weight lost weight loss weight gain
collisions  * weight tocapture to fission by (n,xn)

1001.00¢ 4742 2.2505E+00 9.2315E-05 0.0000E+00 0.0000E+00
1002.55¢ 1351 7.0199E-01 1.0814E-06 0.0000E+00 6.2306E-04
5011.40¢ 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40c 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00
7014.40¢ 2207 1.O775E+00 1.6682E-02 0.0000E+00 0.0000E+00
8016.40c 1635 8.6733E-01 4.3699E-04 0.0000E+00 0.0000E+00
40000.40c 60  2.7441E-02 5.0739E-05 0.0000E+00 0.0000E+00
41093.40c 4406  2.3199E+00  5.3704E-02 0.0000E+00 0.0000E+00
74000.40c 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00
92235.40¢ 4759 23227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40c 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
5010.03d 941  4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00

the initial fission neutron source distribution used the 8 source points that were input on the ksrc card.
the criticality problem was scheduled to skip S cycles and run a total of 6 cycles with nominally 200 neutrons per cycle.
this problem has run 5 inactive cycles with 1027 neutron histories and 1 active cycles with 222 neutron histories.

this calculation has leted the d number of keff cycles using a total of 1249 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

.

there is no d collision/absorption/track-length estimate for keff because only 1 active cycles were run.
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k(abs) stdev k(track)stdev k(c/a/t) stdev fom

200}1.25311 1.26302 1.22009 |
25711.21200 1.25252 1.12957 |
19511.20026 1.14326 1.13006 |
193}1.12953 1.16269 1.10757 |
182]1.13599 1.12465 1.11238 |
—————— - begin active keff cycles

6 22211.07701 1.04669 1.07528 |

lly 4 nps= 1249
fuel rod flux in 5 y locati ged over 5 x el
tally type 4 track length estimate of particle flux.  units 1/em**2

YRR
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tally for neutrons X _
t ber of histories used for normalizing tallies = 200.00 HNF-SD-SNF-CSWD 005’ Rev. 0
.“ cell ais (154<42[-10 -1 0] 42[-9 -1 0] 42[-8 -1 0] 42[-7 -1 0] 42[-6 -1 0])
cell bis (154<42(-10 3 0] 42[-9 3 0] 42[-8 3 0] 42{-7 3 0] 42[-6 3 0])
cell cis (154<42[-10 10 0] 42[-9 10 0] 42[-8 10 0] 42[-7 10 0] 42[-6 10 0})
cell dis (154<42{-10 21 0} 42[-9 21 0] 42[-8 21 0] 42{-7 21 0] 42{-6 21 0])
cell eis (154<42[-10 29 0] 42{-9 29 0) 42[-8 29 0] 42{-7 29 0] 42[-6 29 O])

volumes
cell: a b [ d e
1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02

energy: 1.0000E-02 1.0000E-01 1.0000E+00 1.0000E+01 total

cell

2 0.00000E+000.0000 2.84017E-050.9975 1.86420E-04 0.4656 1.36846E-04 0.5743 3.51668E-04 0.3877

b 1.07442E-05 0.9975 1.58576E-04 0.5120 2.32928E-04 0.3945 4.44462E-05 0.5872 4.46694E-04 0.2855

¢ 2.16778E-050.7232 9.40943E-05 0.5519 5.37835E-050.5876 1.51034E-04 0.7075 3.20589E-04 0.3937

d 1.47903E-05 0.5831 0.00000E+00 0.0000 1.15515E-040.5838 1.69653E-04 0.5071 2.99958E-04 0.3718
8.04943E-06 0.9975 0.00000E+00 0.0000 0.00000E+00 0.0000 6.81909E-05 0.7477 7.62403E-05 0.6763

1analysxs of the results in the tally fluctuation chart bin (tfc) for tally 4 withnps= 1249 print table 160

normed average tally per history = 3.51668E-04 unnormed average tally per history = 3.68228E-02

estimated tally relative error = 0.3877 estimated variance of the variance =0.1752
relative error from zero tallies = 0.3464 relative error from nonzero scores = 0.1740
number of nonzero history tallies = 8 efficiency for the nonzero tallies = 0.0400

history number of largest tally = 1034 largest unnormalized history tally = 1.41575E+00

(largest taily)/(average tally) = 3.84476E+01 (largest tally)/(avg nonzero tally)= 1.53791E+00

(confidence interval shiftymean =0.0793 shifted confidence interval center = 3.79539E-04

e largest history score sampled so far were to occur on the very next history, the tfe bin quantities would change as follows:
= 222 for this table because 5 keffcyclesand 1027 histories were skipped before tally accumulation.

estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 3.51668E-04 4.10723E-04 0.167927

relative error 3.87653E-01 3.61597E-01 -0.067213

variance of the variance 1.75161E-01 1.47665E-01 -0.156976

shifted center 3.79539E-04 3.77169E-04 0006244

figure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

*e*%% the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 4

tfebin  —mean--  —-eeeee relative emor-——m—---  —--variance of the variance~—  --figure of merit-- -pdf-
behavior behavior value decrease decreaserate value decrease decreaserate  value  behavior slope
desired random  <0.10 yes l/sqrt(nps) <0.10 yes 1/nps constant random  >3.00
observed random 039  yes yes 0.18  yes yes 0.00

passed? yes no yes yes no yes yes no

@—
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P warning. the tally in the tally fluctuation chart bin did not pass 3 of the 10 statistical checks.
{ Qnonned tally density for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 161
S

cissa ordinate log plot of tally probability density function in tally ion chart bin(d=decade,slope= 0.0)

tally number num den log den:d d

1.00-01  12.43-01 -0.614 i
1.26-01  ©0.00+00 0.000
1.58-01 00.00+00 0.000
2.00-01  00.00+00 0.000
25101 00.00+00 0.000
3.16-01  00.00+00 0.000
39801 00.00+00 0.000
5.01-0t  00.00+00 0.000
6.31-01  27.71-02 -1.113 I
7.94-01  00.00+00 0.000 |

1.00+00  12.43-02 -1.614m |

1.26+00  00.00+00 0.000 |

1.58+00  46.14-02 -1.212 |

total  84.00-02 d 4

cumulative taily number for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

abscissa com ordinate  plot of the cumulative number of tallies in the tally fluctuation chart bin from 0 to 100 percent

tally  number cum petiee-a-—-10. 20- 30- 40. -50- 60 70- 80 90- 100
1.00000E-01 1 12,500 esseensfres | | | | i | | | |
1.25893E-01 1 12,500 %¥*xxkxn(aes | { | | | | | | |
1.58489E-01 1 12.500p»*sssewspran || | | | | | | |
1.99526E-01 1 12,500k sexssnskikrs | | | | I I | | |
2.51189E-01 1 12.500%#exnsankppas | | | | | I | | |
3.16228E-01 1 12.500sxrsenerjers | | | | | | i | |
3.98108E-01 1T 12,500k *eksastsiphs | | | | | t | | |
5.01188E-01 1 12500 #%xsrxekipns | 1 | | | I | | |
958E-01 3 37.500] ) | | | | | I | | |
329E-01 3 37.500] 1 | | I A I T R
'00000E+00 4 50.000 | | e
L.25893E+00 4 50.000] | ] | ] (LT I T
1.58489E+00 8 100.000] I I b I I I T I I 1
total 8 100.000: 10. 20: 30- 40---——~50- 0 70- 80 90 100
cumulative unnormed tally for tally 4 nonzero tally mean(m)= 9.206E-01 nps= 1249 print table 162
abscissa cum ordinate plot of the cumulative tally in the tally fluctuation chart bin from 0 to 100 percent
tally tally/nps cum peti————10- 40-—--—-50- 70 80- 90- 100

1.0G0E-01 4.632E-04 1.258*
1.250E-01 4.632E-04 1.258/*
1.585E-01 4.632E-04 1.258*
1.995E-01 4.632E-04 1.258|*
2.512E-01 4.632E-04 1.258*
3.162E-01 4.632E-04 1.258|*
3.981E-01 4.632E-04 1.258*
5.012E-01 4.632E-04 1.258J* | |

6.310E-01 6.195E-03 16.825[x**»#anenjsuwsksk | | | | { { | | [

7.943E-01 6.195E-03 16.825[****sxsts|snsunny | { f 1 | 1 | | I

1.000E+00 1.017E-02 27.6; i f { i | | | | |
1.259E+00 1.017E-02 27.628| [ | i | | | i i | |

1.585E+00 3.682E-02 100.000f f | | |
total 3.68228E-02 100.000: 10-—~—-20. 30 40. 50- 60 70: 80: 90-——-100
1status of the statistical checks used to form confidence intervals for the mean for each tally bin
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tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins

4 missed 3 of 10 tfc bin checks: the relative ervor exceeds the recommended value of 0.1 for nonpoint detector tallies
missed all bin error check: 25 tally bins had 4 bins with zeros and 2] bins with relative errors exceeding 0.10
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_{ the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins. HI\IF'SD-SNF-CSWD-OOS, Rev. 0
My bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.

waming. 1 ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
wamning. 1 ofthe 1 tallies had bins with relative ermors greater than recommended.
1tally fluctuation charts

tally 4
nps mean emor vov slope fom
1000 0.0000E+00 0.0000 0.0000 0.0
1249 3.5167E-04 0.3877 0.1752 0.0
tally data written to file inp18m
ascii fileinpl8p written with  Sevents from  § histories.

6 warning messages so far.

run terminated when 6 kcode cycles were done.

File: Inp20o
1-  prob20 - continuous energy electron version of problem probl19.
2- 1 1-1931-23-45-6

3. 2 0#1
4-
5- 1 z02
+ plane
6- 2 pz.00635
7- 3 px-10
8- 4 x100
+ plane
9- 5 y-103

plane
6 p0100 1100 0101

12- mi 74184.1
13- sdeferg=1 sur=1 vec=001 par=3
14-  imp:p,el0

15- mode p e
16-  *fipp 12
17- €0 .1.191.282.373 .464 .555 645 .736 .827 918 1.1
18- *fll:e 1 2

19- 9 000 100 010 000 7

warning. non-orthogonality of surface transformation 9> 2.e-6

20- fq ef
21- flel2
22-  *28p 1

23- €28 -.00101.e-6.1.191.282.373 464 .555.645.736 .827 918 1.1
24-  e58 -.00101l.e-6.1.191.282.373 .464 .555.645 736 .827 918 1.1

25- {581

26- fépl

27- f3le 12
28-  fi3dlelcd
29- falel 2
30-  fidlelc2
31- fSlel2
32-  fiSlelc3
33-  ¢8 1000nt
34-  *f8pe 1
35- nps 10000
36-  ctme 30

37 prdmp 2j-1
8- cut:p 1j .1
cutie 1j .1

print 11070
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, 41-

s
.ning. tr 9 card unused.

waming. 1 energy bins of tally 1 are below energy cutoff.

waming. tally 8 needs zero energy bin for negative {8 scores.
lcells print table 60

atom gram photon  electron
cell mat density density volume mass pieces importance importance

1 1 1 6.31828E-02 1.93000E+01 2.54000E+00 4.90220E+01 O 1.0000E+00 1.0000E+00
2 2 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00 0.0000E+H0

total 2.54000E+00 4.90220E+01
1surfaces print table 70

surface  trans type surface coefficients

pz  0.0000000E+00
pz  6.3500000E-03
px -1.0000000E+01
1.0000000E+01
py -1.0000000E+01
p  0.0000000E+00 1.0000000E-01 0.0000000E+00 1.0000000E+00

- RV SERNAEY
OB W R
°
Ed

minimum source weight = 1.0000E+00 maximum source weight = 1.0000E+00

4 waming messages so far.

1cross-section tables print table 100
table length
. tables from file testlibl
74000.02p 755 01/15/93
total 755

maximum photon energy set to 100.0 mev (maximum electron energy)
tables from file testlibl

74000.01e 478 11/16/88

decimal words of dynamically allocated storage

4 warmning messages so far.
1 startingmerun.  fieldlength= 0 cp0= 0.00 print table 110

prob20 - continuous energy electron version of problem probi9.

nps x y z  cell surf » v w energy weight  time

1 0.000E+00 0.000E+00 0.000E+00

2 0.000E+00 0.000E+00 0.000E+00

3 0.000E+00 0.000E+00 0.000E+00

4 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
‘ 0.000E+00 0.000E+00 0.000E+00

0.000E+00 0.000E+00 0.000E+00

1 3.096E-01 -4.068E-01 8.595E-01 1.000E+00 1.000E+00 0.000E+00
1 9.871E-01 1.062E-01 1.197E-01 1.000E+00 1.000E+00 0.000E+00
1-1347E-01 5.198E-01 8.436E-01 1.000E+00 1.000E+00 0.000E+00
1-6.548E-02 7.832E-01 6.184E-01 1.000E+00 1.000E+00 0.000E+00
1 1.554E-01 -0.204E-01 3.588E-01 1.000E+00 1.000E+00 0.000E+00
1 2.608E-01 -6.984E-01 6.665E-01 1.000E+00 1.000E+00 0.000E+00
1 6.931E-01-9.170E-02 7.149E-01 1.000E+00 1.000E+00 0.000E-+00
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jle: Outp20
prob20 - continuous energy electron version of problem prob19.
- 1 1-1931-23-45-6

yorom HNF-SD-SNE-CSWD-005, Rev. 0
5- 1 202
+ plane
6- 2 pz.00635
7- 3 px-10
8- 4 x100
+ plane
g 5 y-103
+ plane

10- 6 p0100 1100 0101

11-

12-  ml 74184.1

13- sdeferg=1 sur=] vec=001 par=3

14-  imppel 0
15- mode pe
16- *lp )2
17- 0 .1.191.282.373 464 .555 .645 .736 .827 .918 1.1
18- *fllee 1 2

19- u% 000 100 010 0001

warning. non-orthogonality of surface transformation 9> 2.e-6

20- fq ef
21 f2lie 12
22-  *28p 1

23- €28 -.00101le-6.1.191.282.373 464 .555 .645 736 .827 918 1.1
24- 58 -.00101.e-6.1.191.282 .373 464 .555 .645 736 .827 .918 1.1

25- {581
26-  fépl

. f3kel 2

‘ fi3lelc

- fdlie 12
30-  fdielc2
31- fSle 12
32-  fiStele3
33- 8 1000mnt
34- *f8:pe 1
35- nps 10000
36-  ctme 30

37-  prdmp 2j-1
38-  cutp 1j .1
39-  cute 1j .1
40-  print 11070
41-

warning. tr 9 card unused.
wamning. 1 energy bins of tally 1 are below energy cutoff.

waming. tally 8 needs zero energy bin for negative f8 scores.
lcells print table 60

atom gram photon - electron
cell mat density density volume  mass pieces importance importance

11 1 6.31828E-02 1.93000E+01 2.54000E+00 4.90220E+01 0 1.0000E+00 1.0000E+00
2 2 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00 0.0000E+00

total 2.54000E+00 4.90220E+01
1surfaces print table 70

‘urface trans type surface coefficients

109



0.0000000E+00
6.3500000E-03

-1.0000000E+01
1.0000000E+01

py -1.0000000E+01

o ::.--

O AW
h-)
*

minimum source weight = 1.0000E+00  maximum source weight = 1.0000E+00

4 warning messages so far.
1cross-section tables

table. length
tables from file testlibl
74000.02p 755

total 755

HNF-SD-SNF-CSWD-005, Rev. 0
p  0.0000000E+00 1.0000000E-01 0.0000000E+00 1.0000000E+00

print table 100

01/15/93

maximum photon energy set to 100.0 mev (maximum electron energy)

tables from file testlibt

74000.01¢ 478

decimal words of dynamically allocated storage

4 warning messages so far.
rting merun.  field length= 0

cp0 = 0.00

11/16/88

prob20 - continuous energy electron version of problem prob19.

nps x y z cell surf u
1 0.000E+00 0.000E+00 0.000E+00
2. 0.000E+00 0.000E+00 0.000E+00
3 0.000E+00 0.000E+00 0.000E+00
4 0.000E+00 0.000E+00 0.000E+00
5 0.000E+00 0.000E+00 0.C00E+00
6 0.000E+00 0.000E+00 0.000E+00
7 0.000E+00 0.000E+00 0.000E+00
8 0.000E+00 0.000E+00 0.000E+00
9 0.000E+00 0.000E+00 0.000E+00
10 0.000E+00 0.000E+00 0.000E+00
11 0.000E+00 0.000E+00 0.000E+00
12 0.000E+00 0.000E+00 0.000E+00
13 0.000E+00 0.000E+00 0.000E+00
14 0.000E+00 0.000E+00 0.000E+00
15 0.000E+00 0.000E+00 0.000E+00
16 0.000E+00 0.000E+00 0.000E+00
17 0.000E+00 0.000E+00 0.000E+00
18 0.000E+00 0.000E+00 0.000E+00
19 0.000E+00 0.000E+00 §.000E+00
20 0.000E+00 0.000E+00 0.000E+00
21 0.000E+00 0.000E+00 0.000E+00
22 0.000E+00 0.000E+00 0.000E+00
23 0.000E+00 0.000E+00 0.000E+00
24 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00

~
p 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00

v w

energy  weight

1 3.096E-01 -4.068E-01
1 9.871E-01 1.062E-01
1-1.347E-01 5.198E-01
1-6.548E-02 7.832E-01
1 1.554E-01 -9.204E-01
1 2.608E-01 -6.984E-01
1 6.931E-01 -9.170E-02
1-3.604E-01 4.799E-01 7.999E-01
1-2.241E-01 3.960E-01 8.905E-01
1-2.928E-01 -7.352E-01 6.114E-01
1 8.260E-01 1.184E-01 5.510E-01
1 7.540E-01 -1.976E-01 6.264E-01
1 8.140E-01 -3.427E-01 4.690E-01
1-1.257E-01 8.038E-01 5.814E-01
1-1.464E-01 -1.070E-01 9.834E-01
1 1.310E-02 -1.617E-02 9.998E-01
1-8.843E-01 -4.126E-01 2.187E-01
1 4.260E-01 4.153E-01 8.038E-01
1-7.311E-01 -1.136E-02 6.822E-01
1-2.370E-01 3.207E-01 9.171E-01
1 4.276E-01 -2.485E-02 9.036E-01
1 7.662E-01 7.908E-02 6.378E-01
1-4.247E-01 2.688E-01 8.645E-01
1 2.096E-01 5.730E-01 7.923E-01
1-2.665E-03 -5.270E-01 8.499E-01
1 7.228E-01 4.233E-01 5.463E-01
1 3.484E-01 -3.564E-01 8.669E-01

8.595E-01
1.197E-01
8.436E-01
6.184E-01
3.588E-01
6.665E-01
7.149E-01

print table 110

time

1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+0) 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+H00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
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28 0.000E+00 0.000E+00 0.000E+00
9 0.000E+00 0.000E+00 0.0G0E+00
0 0.000E+00 0.000E+00 0.000E+00

31 0.000E+00 0.000E+00 0.000E+00

32 0.000E+00 0.000E+00 0.000E+00

33 0.000E+00 0.000E+00 0.000E+00

34 0.000E+00 0.000E+00 0.000E+00

35 0.000E+00 0.000E+00 0.000E+00

36 0.000E+00 0.000E+00 0.000E+00

37 0.000E+00 0.000E+00 0.000E+00

38 0.000E+00 0.000E+00 0.000E+00

39 0.000E+00 0.000E+00 0.000E+00

40 0.000E+00 0.000E+00 0.000E+00

41 0.000E+00 0.000E+00 0.000E+00

42 0.000E+00 0.000E+00 0.000E+00

43 0.000E+00 0.000E+00 0.000E+00

44 0.000E+00 0.000E+00 0.000E+00

45 0.000E+00 0.000E+00 0.000E+00

46 0.000E+00 0.000E+00 0.000E+00

47 0.000E+00 0.000E+00 0.000E+00

48 0.000E+00 0.000E+00 0.000E+00

49 0.000E+00 0.000E+00 0.000E+00

50 0.000E+00 0.000E+00 0.000E+00

1problem summary

HNF-SD-SNF-CSWD-005, Rev. 0

1 8.706E-01 -3.198E-01 3.738E-01 1.000E+00 1.000E+00 0.000E+00
1-8.188E-01 2.059E-01 5.359E-01 1.000E+00 1.000E+00 0.000E+00
1 5.727E-01 8.124E-01 1.100BE-01 1.000E+00 1.000E+00 0.000E+00
1 5.390E-02 5.914E-01 8.046E-01 1.000E+00 1.000E+00 0.000E+00
1-5.778E-01 5.375E-01 6.141E-0! 1.000E+00 1.000E+00 0.000E+00
1-7.198E-01 -2.890E-01 6.311E-01 1.000E+00 1.000E+00 0.000E+00
1 2.210E-01 2.482E-01 9.432E-01 1.000E+00 1.000E+00 0.000E+00
1 4.339E-01 7.515E-02 8.978E-01 1.000E+00 1.000E+00 0.000E+00
1 -4.263E-01 8.490E-01 3.123E-01 1.000E+00 1.000E+00 0.000E+00
1-3.933E-01 -9.179E-01 5.266E-02 1.000E+00 1.000E+00 0.000E+00
1-4.846E-01 4.378E-01 7.573E-01 1.000E+00 1.000E+00 0.000E+00
1-5.950E-01 -5.730E-01 5.636E-01 1.000E+00 1.000E+00 0.000E+00
1.7.252E-01 -5.143E-01 4.578E-01 1.000E+00 1.000E+00 0.000E+00
1-7.156E-01 4.734E-01 5.136E-01 1.000E+00 1.000E+00 0.000E+00
1-1.771E-01 9.229E-01 3.417E-01 1.000E+00 1.000E+00 0.000E+00
1 -1.149E-01 -4.206E-01 8.999E-01 1.000E+00 1.000E+00 0.000E+00
1 4.509E-01 8.630E-02 8.884E-01 1.000E+00 1.000E+00 0.000E+00
1-7.358E-01 2.500E-01 6.294E-01 1.000E+00 1.000E+00 0.000E+00
1-8.448E-01 3.645E-01 3.917E-01 1.000E+00 1.000E+00 0.000E+00
1 1.958E-01 -2.769E-01 9.407E-01 1.000E+00 1.000E+00 0.000E+00
1 2.788E-01 -7.325E-03 9.603E-01 1.000E+00 1.000E+00 0.000E+00
1-3.201E-01 4.174E-01 8.505E-01 1.000E+00 1.000E+00 0.000E+00
1 8.960E-01 -1.641E-01 4.126E-01 1.000E+00 1.000E+00 0.000E+00

run terminated when 10000 particle histories were done.

0

photon creation  tracks  weight energy

(per source particle)

photon loss tracks  weight energy
{per source particle)

source 0 0. 0. escape 575 5.7500E-02 1.5476E-02
energy cutoff’ [ 0.
time cutoff’ 0 0. 0.
jght window 0 0. 0. weight window ¢ o 0.
importance 0 0 0 cell importance [ 0.
weight cutoff’ ¢ 0 0. weight cutoff’ [ 0.
energy importance 0 o 0. energy importance [ 0.
dxtran 0 0. 0. dxtran 0 o 0.
forced collisions 0 0. 0. forced collisions 0 0. 0.
exp. transform [ 0. exp. transform 0 o 0.
from neutrons 0 o 0. compton scatter (U 6.6993E-05
bremsstrahlung 694 6.9400E-02 1.7315E-02 capture 119 1.1900E-02 1.7720E-03
p-annihilation o 0 pair production ¢ o 0.
electron x-rays 0 0 0.
1st fluorescence ¢ 0 0.
2nd fluorescence 0 0 0.
total 694 6.9400E-02 1.7315E-02 total 694 6.9400E-02 1.7315E-02
number of photons banked 694 average lifetime, shakes cutoffs
photon tracks per source particle  6.9400E-02 escape 6.7786E-05 o 1.0000E+34

photon collisions per source particle 1.3000E-02 capture 8.3325E-05 eco 1.0000E-01

total photon collisions 130

capture or escape 7.0450E-05 wel 0.0000E+00

any termination 7.0450E-05 we2 0.0000E+00

0

electron creation tracks  weight energy

electronloss  tracks  weight energy

(per source particle) (per source particle)

source 10000 1.0000E+00 1.0000E+00 escape 9464 9.4640E-01 7.1762E-01
energy cutoff 2046 2.0460E-01 2.0141E-02
time cutoff’ 0 0 0.

weight window 0 0. 0. weight window 0 0. 0.

cell importance 0 0. 0. cell importance 0 0. 0.

weight cutoff’ 0 0 0. weight cutoff’ 0 o 0.

energy importance ¢ 0. 0. energy importance 0 0. 0.

. ir production 0 o 0. scattering 0 0 2.6560E-01
ton recoil 2 2.0000E-04 3.7815E-05 bremsstrahlung ¢ o 2.4158E-02
to-electric 29 2.9000E-03 4.7387E-04
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HNF-SD-SNF-CSWD-005, Rev. 0

photon auger 0 0 0.
i 1ron auger 0 0. 0.
‘tk-on 1479 1.4790E-01 2.7007E-02
totel 11510 1.1510E+00 1.0275E+00 total 11510 LI1510E+00 1.0275E+00
number of electrons banked 1510 cutoffs
electron tracks per source particle  1.1510E+00 tco 1.0000E+34
electron sub-steps per source particle 7.7164E+01 eco 1.0000E-01
total electron sub-steps 771636 wcl 0.0000E+00
we2 0.0000E+H0
computer time so far in thisrun  0.00 minutes maximum number ever in bank 4
computer time in merun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 4748878 most random numbers used was 4277 in history 7375

range of sampled source weights = 1.0000E+00 to 1.0000E+00
Iphoton activity in each cell print table 126

tracks  population collisions collisions number flux average  average
cell  entering *weight weighted weighted track weight track mfp
(per history) energy  energy (relative}) (cm)

1 1 0 694 130 1.3000E-02 2.8286E-01 2.8286E-01 1.0000E+00 1.6113E-01

total 0 694 130 1.3000E-02
lelectron activity in each cell print table 126
tracks  populati bstep bstep number flux average  average
cell entering * weight weighted weighted track weight track mfp

(per history) energy  energy (relative) (cm)

J I | 10000 11510 771636 7.7164E+01 7.4988E-01 7.6821E-01 1.0000E+00 2.5110E-04

Qﬂtzl 10000 11510 771636 7.7164E+01
lly 1 nps= 10000

tally type 1* energy crossing a surface. units mev
tally for photons

surface: 1 2
energy
1.0000E-01 0.00000E+00 0.0000 0.00000E+00 0.0000
1.9100E-0]1 1.20113E-03 0.1079 2.16688E-03 0.0814
2.8200E-01 8.17217E-04 0.1673 2.04350E-03 0.1062
3.7300E-01 9.52191E-04 0.1829 1.82060E-03 0.1357
4.6400E-01 1.03815E-03 0.2001 1.00234E-03 0.2043
5.5500E-01 5.6629SE-04 0.3018 8.02842E-04 0.2503
6.4500E-01 6.09365E-04 0.3162 6.54966E-04 0.3016
7.3600E-01 3.45345E-04 0.4472 4.20131E-04 0.4085
8.2700E-01 7.79347E-05 0.9999 7.03770E-04 0.3334
9.1300E-01 1.70096E-04 0.7070 8.29418E-05 0.9999
1.1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  5.77773E-03 0.0811 9.69798E-03 0.0608
lally 6 nps= 10000
tally type 6  track length estimate of heating. units mev/gram
tally for photons

masses
cell: 1
4.90220E+01
cell: 1
energy

1.0000E-01 0.00000E+00 0.0000

. 1.9100E-01 1.80395E-05 0.0935
8200E-01 4.79830E-06 0.1242
F7300E-01 1.64870E-06 0.2061
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4.6400E-01 1.76412E-06 0.4116
.5500E-01 6.34259E-07 0.4736
.4500E-01 2.47457E-07 0.3129

7.3600E-01 2.58011E-07 0.6571

8.2700E-01 1.16245E-07 0.3470

9.1800E-01 4.46610E-08 0.6403

1.1000E+00  0.00000E+00 0.0000
total  2.75512E-05 0.0722

1tally 28 nps= 10000
tally type 8* energy deposition
tally for photons electrons

cell: 1
ene:

-1.0000E-03 -8.72550E-04 0.1508
0.0000E+00 0.00000E+00 0.0000
1.0000E-06 0.00G00E+00 0.0000
1.0000E-01 1.08193E-02 0.0227
1.9100E-01 3.91016E-02 0.0170
2.8200E-01 4.36100E-02 0.0210
3.7300E-01 3.53763E-02 0.0286
4.6400E-01 2.66881E-02 0.0382
5.5500E-01 2.21833E-02 0.0468
6.4500E-01 1.58947E-02 0.0606
7.3600E-01 1.08330E-02 0.0790
8.2700E-01 8.71177E-03 0.0940
9.1800E-01 6.65495E-03 0.1136
1.1000E+00 4.79000E-02 0.0446

total  2.66900E-01 0.0090

units mev

Tally 11

nps= 10000

tally type 1* energy crossing a surface. units mev
taily for electrons

surface:
energy

1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000 0.00000E+00 0.0000
1.08698E-03 0.1176 6.53601E-04 0.1495
2.19643E-03 0.1039 1.83325E-03 0.1165
3.60063E-03 0.0956 3.37231E-03 0.0988
6.94424E-03 0.0774 6.18557E-03 0.0823
1.32283E-02 0.0615 1.27247E-02 0.0628
2.19441E-02 0.0516 1.93787E-02 0.0550
3.87821E-02 0.0411 4.62743E-02 0.0374
6.96113E-02 0.0321 9.53277E-02 0.0269
1.17955E-01 0.0253 9.53443E-02 0.0284

1.1000E+00 1.58764E-01 0.0225 2.41655E-03 0.1959
total  4.34113E-01 0.0097 2.83511E-01 0.0130

Hally 21

nps= 10000

tally type | number of particles crossing a surface.
tally for electrons

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000 0.00000E+00 0.0000
7.70000E-03 0.1165 4.60000E-03 0.1471
9.30000E-03 0.1032  7.60000E-03 0.1158
1.09000E-02 0.0953 1.02000E-02 0.0985
1.65000E-02 0.0772 1.46000E-02 0.0822
2.58000E-02 0.0614 2.48000E-02 0.0627
3.63000E-02 0.0515 3.21000E-02 0.0549
5.59000E-02 0.0411 6.67000E-02 0.0374
8.86000E-02 0.0321 1.21300E-01 0.0269
1.34800E-01 0.0253 1.10600E-01 0.0284

1.1000E+00 1.65500E-01 0.0225 2.60000E-03 0.1959

51300E-01 0.0094 3.95100E-01 0.0126
nps= 10000

total 5.
ly 31
tally type | number of particles crossing a surface.
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tally for

electrons

this tally is modified by fi elc

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
-7.76000E-03 0.1165
-9.30000E-03 0.1032
-1.09000E-02 0.0953
~1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34800E-01 0.0253

0.00000E+00 0.0000
-4.60000E-03 0.1471
-71.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
~1.21300E-01 0.0269
-1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126
itally 41 nps= 10000

tally type 1

tally for

electrons

number of particies crossing a surface.

this tally is modified by fi ele

surface:
energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
1800E-01

1 2

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

P1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  0.00000E+00 0.0000 0.00000E+00 0.0000

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01
1.1000E+00

total  5.51

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 0.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253
1.65500E-01 0.0225

1 2

0.00000E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 0.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253
1.65500E-01 0.0225

0.00000E+00 0.0000
4.60000E-03 0.1471
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 0.0822
2.48000E-02 0.0627
3.21000E-02 0.0549
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284
2.60000E-03 0.1959

300E-01 0.0094 3.95100E-01 0.0126

0.00000E+00 0.0000
4.60000E-03 0.1471
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 0.0822
2.48000E-02 0.0627
3.21000E-02 0.0549
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284
2.60000E-03 0.1959

.1000E+00
tal  5.51300E-01 0.0094 3.95100E-01 0.0126

ly 51 nps= 10000
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tally type 1 number of particl

tally for

electrons

es crossing a surface.

this tally is modified by f elc

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0600

1.1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  0.00000E+00 0.0000 0.00000E+00 0.0000

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
-7.70000E-03 0.1165
-9.30000E-03 0.1032
-1.09000E-02 0.0953
-1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34800E-01 0.0253

0.00000E+00 0.0000
-4.60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269
-1.10600E-01 0.0284

L.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126

rface:
energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
-7.70000E-03 0.1165
-9.30000E-03 0.1032
-1.09000E-02 0.0953
-1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34800E-01 0.0253

0.00000E+00 0.0000
-4.60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269
-1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126
Itally 58 nps= 10000

tally type 8 pulse height distribution.

tally for

cell:
energy
~1.0000E-03
0.0000E+00
1.0000E-06
1.6000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01

.3600E-01
700E-01
800E-01

photons electrons
1

7.40000E-03 0.1158
0.00000E+00 0.0000
0.00000E+00 0.0000
2.12600E-01 0.0192
2.655060E-01 0.0166
1.87700E-01 0.0208
1.09500E-01 0.0285
6.44000E-02 0.0381
4.37000E-02 0.0468
2.66000E-02 0.0605
1.58000E-02 0.0789
1.12000E-02 0.0940
7.70000E-03 0.1135

units number
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1.1000E+00 4.79000E-02 0.0446

! total  1.00000E+00 0.0000
‘y 8 nps= 10000
tally type 8* energy deposition
tally for photons electrons

HNE-SD-SNE-CSWD-005, Rev. 0
units mev
cell: 1
energy

1.0000E+03 2.66900E-01 0.0090
1status of the statistical checks used to form confidence intervals for the mean for each tally bin

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins

1 missed 1 of 10 tfc bin checks: there is insufficient tfe bin tally information to estimate the large tally slope reliably
missed all bin error check: 24 tally binshad 4 bins with zeros and 17 bins with relative errors exceeding 0.10

6 missed 1 of 10 tfc bin checks: the variance of the variance appears not to decrease as 1/nps for the last half of problem
missed all bin error check: 12 tally bins had 2 bins with zerosand 8 bins with relative errors exceeding 0.10

28 passed the 10 statistical checks for the tally fluctuation chart bin result
missed all bin error check: 15 tally bins had 2 bins with zeros and 2 bins with relative errors exceeding 0.10

11 missed 1 of 10 tfc bin checks: the slope of decrease of largest tallies is less than the minimum acceptable value of 3.0
missed all bin error check: 24 tally binshad 2 bins with zeros and 5 bins with relative ervors exceeding 0.10

21 missed 1 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 24 tally bins had 2 bins with zerosand 5 bins with relative errors exceeding 0.10

31 missed 2 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 24 tally binshad 2 bins with zeros and 5 bins with relative errors exceeding 0.10

41 missed 1 of 10 tfc bin checks: the estimated mean has a trend during the last haif of the problem
missed all bin error check: 72 tally bins had 28 bins with zeros and 10 bins with relative erors exceeding 0.10
i
5

1 missed 2 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin esror check: 72 tally bins had 28 bins with zesos and 10 bins with relative errors exceeding 0.10

58 passed the 10 statistical checks for the tally fluctuation chart bin result
missed all bin error check: 15 tally bins had 2 bins with zeros and 2 bins with relative errors exceeding 0.10

8 passed the 10 statistical checks for the tally fluctuation chart bin result
passed all bin error check: 1 tally bins all have relative errors less than 0.10 with no zero bins
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
the tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.
waming. 7 of the 10 tally fluctuation chart bins did not pass all 10 statistical checks.
waming. 9 of the 10 tallies had bins with relative errors greater than recommended.
Itally fluctuation charts
tally 1 tally 6

nps mean emor vov slope fom  mean
1000 6.7975E-03 0.2399 0.0835 0.0

wally 28

error vov slope fom mean error vov slope fom

2000 5.5780E-03 0.1884 0.0641 0.0
3000 5.8779E-03 0.1455 0.0373 0.0
4000 5.7880E-03 0.1317 0.0311 0.0
5000 5.9924E-03 0.1168 0.023% 0.0
6000 5.9423E-03 0.1055 0.0195 0.0
7000 5.9749E-03 0.0968 0.0170 0.0
8000 5.7670E-03 0.0913 0.0154 0.0
9000 5.7398E-03 0.0864 0.0135 0.0
10000 5.7777E-03 0.0811 0.0120 0.0

2.0857E-05 0.1589 0.0525 0.0
2.4397E-05 0.1701 0.1693 0.0
2.6650E-05 0.1343 0.1060 0.0
2.7894E-05 0.1145 0.0656 0.0
2.7855E-05 0.1020 0.0485 0.0
2.7793E-05 0.0931 0.0418 0.0
2.8647E-05 0.0919 0.0581 0.0
2.8249E-05 0.0838 0.0524 10.0
2.7485E-05 0.0779 0.04%1 10.0
2.7551E-05 0.0722 0.0436 10.0

2.6993E-01 0.0279 0.0044 10.0
2.6475E-01 0.0199 0.0022 10.0
2.6433E-01 0.0161 0.001510.0
2.6224E-01 0.0140 0.0011 10.0
2.6175E-01 0.0126 0.0009 10.0
2.6496E-01 0.0116 0.0007 10.0
2.6691E-01 0.0107 0.0006 10.0
2.6739E-01 0.0100 0.0005 10.0
2.6699E-01 0.0095 0.0005 10.0
2.6690E-01 0.0090 0.0004 10.0
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tally 11

nps mean error vov slope fom

000 4.4504E-01 0.0296 0.0002 2.1
2000 4.4489E-01 0.0211 0.0001 2.0
3000 4.4226E-01 0.0173 0.0001 1.8
4000 4.4011E-01 0.0151 0.0000 1.8
5000 4.4004E-01 0.0135 0.0000 1.9
6000 4.3549E-01 0.0125 0.0000 1.8
7000 4.3477E-01 0.0115 0.0000 1.9
8000 4.3339E-01 0.0108 0.0000 1.8
9000 4.3428E-01 0.0102 0.0000 1.7
106000 4.3411E-01 0.0097 0.0000 1.6

tally 41

nps mean emor vov slope fom
1000 5.6500E-01 0.0286 0.0004 4.4
2000 5.6500E-01 0.0204 0.0003 4.4
3000 5.6400E-01 0.0168 0.0002 10.0
4000 5.6100E-01 0.0147 0.0002 10.0
5000 5.5860E-01 0.0131 0.0001 10.0
6000 5.5433E-01 0.0121 0.0001 10.0
7000 5.5386E-01 0.0112 0.0001 10.0
8000 5.5238E-01 0.0105 0.0001 10.0
9000 5.5200E-01 0.0099 0.0001 10.0
19000 5.5130E-01 0.0094 0.0001 10.0

tally 8

nps mean error vov slope fom
1000 2.6993E-01 0.0279 0.0044 10.0
2000 2.6475E-01 0.0199 0.0022 10.0
3000 2.6433E-01 0.0161 0.0015 10.0

000 2.6224E-01 0.0140 0.0011 10.0

000 2.6175E-01 0.0126 0.0009 10.0
6000 2.6496E-01 0.0116 0.0007 10.0
7000 2.6691E-01 0.0107 0.0006 10.0
8000 2.6739E-01 0.0100 0.0005 10.0
9000 2.6699E-01 0.0095 0.0005 10.0
10000 2.6690E-01 0.0090 0.0004 10.0

tally data written to file inp20m

6 waming messages so far.

Tun terminated when

File: Inp240

1-

tally 51

tally 21 tally 31
mean error vov slope fom
5.6500E-01 0.0286 0.0004 4.4
5.6500E-01 0.0204 0.0003 4.4
5.6400E-01 0.0168 0.0002 10.0
5.6100E-01 0.0147 0.0002 10.0
5.5860E-01 0.0131 0.0001 10.0
5.5433E-01 0.0121 0.0001 10.0
5.5386E-01 0.0112 0.0001 10.0
5.5238E-01 0.0105 0.0001 10.0
5.5200E-01 0.0099 0.0001 10.0
5.5130E-01 0.0094 0.0001 10.0

tally 58
mean error vov slope fom
-5.6500E-01 0.0286 0.0004 0.0
-5.6500E-01 0.0204 0.0003 0.0
-5.6400E-01 0.0168 0.0002 0.0
-5.6100E-01 0.0147 0.0002 0.0
-5.5860E-01 0.0131 0.0001 0.0
-5.5433E-01 0.0121 0.0001 0.0
-5.5386E-01 0.0112 0.0001 0.0
-5.5238E-01 0.0105 0.0001 0.0
-5.5200E-01 0.0099 0.0001 0.0
-5.5130E-01 0.0094 0.0001 0.0

10000 particle histories were done.

prob 24 - reflecting lattice. 15x15 at 3.75 w/o u-235 enrichment.

2- 1 1-10182-1u=2

3- 2 2-0011-2u=2

4- 3 3-6552-3u=2

5- 4 4-103u=2

6- 5 4-1.0-14:15u=3

7~ 6 3-6.5514-15u=3

8- 7 4-1.0-445-6+7u=1]la=1 fill=-8:8 -8:80:0
9- 11772145112 14r1122322322r322
10- 3221126r326r1123r3

11- 24r323r1122328r322

12- 11214r1122r322r322r

13- 322r11214r11223283

14- 221123r324r323r11

15- 26r326r11223223

0-8 -10 -12u=4 fill=]

9 5-7.9810u=4

i

22r32232211214r11244r117r
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mean error vov slope fom
-5.6500E-01 0.0286 0.0004 0.0
-5.6500E-01 0.0204 0.0003 0.0
-5.6400E-01 0.0168 0.0002 0.0
+5.6100E-01 0.0147 0.0002 0.0
-5.5860E-01 0.0131 0.0001 0.0
-5.5433E-01 0.0121 0.0001 0.0
-5.5386E-01 0.0112 0.0001 0.0
-5.5238E-01 0.0105 0.0001 0.0
-5.5200E-01 0.0099 0.0001 0.0
-5.5130E-01 0.0094 0.0001 0.0

mean  error vov slope fom
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0



19- 10 4-10-8 -10 +i2u=4
11 4-1.0-16 49 u=5 lat=1 fill=0:6 0:0 0:0 4 3r 5 2r
- 12 0+428+429-19-17 +13 -18 fill=5
2- 13 0+28-19+17-31+13-18 fill=5(-11.523 0)
23- 14 0+28-19+431-32+13-18fill=5(-23 46 0)
24- 15 0+428-19+32-33 413 -18 fill=5 (-69 69 0)
25- 16 4-1.0+28-19+33+13-18
26- 17 4-1.0+28+29-19-24+18
27- 18 6-7.9 (+28 +29 419 20 +23 -25):(+28 +29 -19 +23 -13)
28- (428 +29-19 +24 -25)

29- 19 7-7.088254305 (+28 +29 +20 -21 +22 -25):(+28 +29 -20 +22 -23)

30- 20 0-28:-29:421:-22:425

31-

32- 1 cz 464693
33- 2 ¢z 483743
34 3 cz 535940
35- 4 px .71501
36- 5 px-.71501
37- 6 py .71501
38- 7 py-.71501
39- 8 px 110
40- 9 px-110

41- 10 py 11.0
42- 12 pz 400.903
43- 13 pz 340
44- 14 cz .652018
45- 15 ¢z 690118
46- 16 px 12.0
47- 17 py 120
48- 18 pz 439.0
49- 19 cz 82.25
50- 20 cz 83.25

1- 21 cz 11635
- 22 pz 0.0
23 pz 33.0

54- 24 pz 4479

55- 25 pz 4859

56-  *28 px 0.0

57- *29 py 0.0

58- 31 py 350

59- 32 py 580

60- 33 py 810

61-

62- impinti8r0Q

63-  kcode 250.7 24 4500 0

warning. tallies are normed per fission neutron for one generation.
64-  ksrc 1.51.5217.4515

65- ml 92235.40c 1.31964¢20 92238.40c 2.15905¢22
66- m2 8016.40c 1.00000000

67-  m3 40000.40¢ 1.

68- m4 1001.00c .666666667 8016.40¢ .333333333

69- m5 26000.40c -.68874500 5010.-.00178200 5011.40¢ -.00721800

70-  m6 26000.40c -.69500000

71-  m7 26000.40c 830266962 6012.40¢ 133437328 14000.40c 002370386

72-  mtd Iwtr.0lt
73- drxs
74~ prdmp 2j -1
75-  forn 812 13 14 15 § heating in mat=0 cells kills menp4.2
76-  sd6 14r
77-
total fission nubar data are being used.

waming. continuous-energy cross-section table used for 1001.00d
‘:ing. continuous-energy cross-section table used for 5011.40d

ing. continuous-energy cross-section table used for 6012.40d
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ing. continuous-energy cross-section table used for  8016.40d HNF-SD-SNF-CSWD‘OOS, Rev. 0

warming. continuous-energy cross-section table used for 14000.40d
warmning. continuous-energy cross-section table used for 26000.40d
waming. continuous-energy cross-section table used for 40000.40d
waming. continuous-energy cross-section table used for 92235.40d
warning. continuous-energy cross-section table used for 92238.40d

warning. 4 of the materials had unnormalized fractions.
lcells print table 60

atom gram neutron
cell mat density density volume mass pieces importance

1 2.57597E-02 1.01820E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
2 3.76497E-05 1.00000E-03 0.00000E+00 0.00000E+00 0 1.0000E+00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
5 8.97738E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
13 13 0 0.00000E+00 0.000CG0E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
d 14 0 0.00000E+00 0.00000E+00 0.00000E+00 0.000G0E+00 0 1.0000E+00

VRO D W -
e NV N

s=g
SRS

15 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
16 45 1.00309E-01 1:00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
17 17 4s1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
18 18 6 8.51890E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
19 19 7 8.58502E-02 7.08825E+00 0.00000E+00 0.00000E+00 0 1.0000E+H00
20 20 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+HO0

total 0.00000E+00 0.00000E+00

11 warning messages so far.
lcross-section tables print table 100

table length

tables from file testlibl

1001.00c 2139 1-h-1 from endf-vi.l mat 125 05/26/93
5010.03d 3945 b-10 endf/b-iv new gamma production format (1273) l4o0ct75
5011.40c 3473 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207

6012.40c 5049 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207

8016.40c 5693 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
14000.40c 8732 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
26000.40c 21846 ENDL Iibrary nani: nd900719 MCNP translation: 900831 14:10:05 900207
40000.40c 111279 ENDL library name: nd900719 MCNP transtation: 900831 14:10:05 900323
92235.40c 40506 ENDL library name: nd900719 MCNP translation: Stotal nu 10:05 900503
92238.40c 48310 ENDL library name: nd901118 MCNP translation: 9total nu 56:49 901119
Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85

total 261165

waming. neutron energy cutoff is below some cross-section tables.
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i Qimal words of dynamicaily allocated storage
urce distribution written to file inp24s cycle= 0O
12 warning messages so far.
lestimated keff results by cycle print table 175
cycle 1 k(collision) 0.658210 removal lifetime(abs) 5.1517E+03 source points generated 228
cycle 2 k(collision) 0.549318 removal lifetime(abs) 3.7645E+03 source points generated 209
cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253
estimator cycle 4 aveof 2cycles combination simple average combined average  corr
k(collision)  0.584886  0.568374 0.0291  k(col/abs) 0.000000 0.0000  0.000000 0.0000 0.0000
k(absorption)  0.583788  0.5911690.0125 k(abs/tkIn)  0.000000 0.0000  0.000000 0.0000 0.0000
k(trk length)  0.582547  0.568877 0.0240  k(tk in/col) 0.000000 0.0000  0.000000 0.0000 0.0000
rem life(col) 3.9485E+03  3.8951E+03 0.0137
rem Jife(abs) 4.0658E+03  3.9540E+03 0.0283 life(col/abs)  0.0000E+00 0.0000 0.0000E+00 0.0000 0.0000

source points generated 264

source distribution written to file inp24s cycle= 4
1problem summary

run terminated when 4 kcode cycles were done.

neutron creation tracks  weight energy neutron loss tracks  weight energy
{per source particle) (per source particle)
source 940 1.0638E+00 1.9444E+00 escape 0 o 0.
energy cutoff o o 0.
time cutoff 0 0 0.
ht window o 0 0. weight window o 0 0.
importance 0 0. cell importance 0 o

weight cutoff 0 5.6409E-02 1.1284E-06 weight cutoff’ 944 52413E-02 7.1769E-07
energy importance o 0. X energy importance 0 0.

dxtran 0 0. 0. dxtran [ 0.
forced collisions 0 0 0. forced collisions [ 0.
exp. transform ¢ 0 . exp. transform 0 o 0.
upscattering 0 0. 1.4710E-07 downscattering 0 0 1.8098E+00
capture 0 8.1698E-01 1.8384E-02
(n,xn) 8 6.9970E-03 3.6428E-03 loss to (n,xn) 4 3.498SE-03 2.8025E-02
fission 0 0. 0. Toss to fission 0 2.5434E-01 9.1864E-02
total 948 1.1272E+00 1.9481E+00 total 948 1.1272EH00 1.9481E+00
number of neutrons banked 4 average lifetime, shakes cutoffs
neutron tracks per source particle  1.0085E+00 escape 0.0000E+00 tco 1.0000E+34
neutron collisions per source particle 6.1389E+0] capture 4.1766E+03 eco 0.0000E+00
total neutron collisions 57706 capture or escape 4.1766E+03 wel -5.0000E-01
net multiplication 1.0033E+00 0.0030 any termination 4.4650E+03 we2 -2.5000E-01
computer time so far in thisrun  0.00 minutes maximum number ever in bank 1
computer time in merun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 690539 most random numbers used was 3677 in history 21
range of sampled source weights = 9.8814E-01 to 1.1962E+00
Ineutron activity in each cell print table 126

tracks  population collisions collisions number flux average  average
cell entering * weight weighted weighted track weight track mfp
(per history) energy  energy (relative) (cm)

1 1 15187 944 4054 3.5039E+00 3.6399E-04 6.5723E-01 8.4316E-01 3.8971E+00

2 29440 944 0 0.0000E+00 3.3819E-04 6.3029E-01 8.4006E-01 9.6437E+03
3 31610 944 1028  9.2538E-01 3.1626E-04 6.0475E-01 B8.3961E-01 3.6368E+00

120



HNF-SD-SNF-CSWD-005, Rev. 0
4 44969 944 40660 3.0973E+01 3.0008E-04 5.9877E-01 8.3882E-01 14858E+00
‘ 5 8213 845 8775 6.4600EH0 2.0190E-04 5.0976E-01 8.1000E-01 1.3256E+00
5 6 4924 791 109 9.619SE-02 2.0789E-04 5.2658E-01 8.2057E-01 3.6398E+00
77
8
9

©
0
o
b
o
@
&

1607 1.4612E+00 B8.5166E-04 7.1930E-01 9.4163E-01 1.7232E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

=)
o ©

1347 1.2836E+00 3.8320E-03 8.0017E-01 9.7093E-01 3.1777E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
126 9.7846E-02 9.0288E-05 3.2866E-01 7.7027E-01 1.0087E+00

07
] 0
7 1
12 12 1] 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
13 13 1] 0 0 0.0000E+00 (.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 14 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 15 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
16 16 0 o 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 17 0 0 0 0.0000E+00 0.0000E+00 0.0000EH)0 0.0000E+00 0.0000E+00
18 18 ] 0 0 0.0000EH00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
19 19 [ 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+O0

total 138515 6658 57706 4.4801E+01

the initial fission neutron source distribution used the 1 source points that were input on the ksre card.
the criticality problem was scheduled to skip 2 cycles and run a total of 4 cycles with nominally 250 neutrons per cycle.
this problem has run 2 inactive cycles with 478 neutron histories and 2 active cycles with 462 neutron histories.

this calculation has pleted the reg d number of keff cycles using a total of 940 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no d collision/absorption/track-length estimate for keff because only 2 active cycles were run.

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:
. keffestimator  keff standard deviation  68% confidence 95% confidence 99% confidence  corr

collision  0.56837 0.01651 0.53834 10 0.59841  0.35851 10 0.77824 0.00000 to 1.61951
absorption  0.59117 0.00738 0.57774 10 0.60460 0.49735 t0 0.68498  0.12129 to 1.06105
track length  0.56888 0.01367 0.54401 t0 0.59374  0.39513 10 0.74263  0.00000 to 1.43912
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k{coll) k(abs) k(track) k{coll) stdev kiabs) stdev k(track)stdev k{c/a/t) stdev fom

1 25010.65821 0.61995 0.71299 |

2 22810.54932 0.55922 0.57971
R e begin active keff cycles

3 20910.55186 0.59855 0.55521 |

4 25310.58489 0.58379 0.58255 | 0.568370.01651 0.59117 0.00738 0.56888 0.01367 |

the largest active cycle keffs by estimator are: the smallest active cycle keffs by estimator are:
collision 0.58489 on cycle 4 collision 0.55186 on cycle 3
absorption 0.59855 on cycle 3 absorption 0.58379 on cycle 4
track length 0.58255 on cycle 4 track length 0.55521 on cycle 3
Hally 6 nps= 940 R
tally type 6  track length estimate of heating. units mev/gram
tally for neutrons
number of histories used for normalizing tallies=  500.00
masses
cell: 8 12 13 14

15
1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00

1 8
‘ 4.02566E+01 0.0434
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2.65224E+01 0.0629

cell 13 HNF-SD-SNF-CSWD-005, Rev. 0
1.32494E+01 0.0904

cell 14
9.78180E-01 0.4014

cell 15

1.20234E-01 0.9710
Tanalysis of the results in the tally fluctuation chart bin (tfc) for tally 6 withnps= 940 print table 160

normed average tally per history = 4.02566E+01 unnormed average tally per history = 4.02566E+01

estimated tally relative emmor = 0.0434 estimated variance of the variance = 0.0095
relative error from zero tallies =0.0128 relative error from nonzero scores =0.0415
number of nonzero history tallies = 462 efficiency for the nonzero tallies = 0.9240

history number of largest tally = 641 largest unnormalized history tally = 2.71752E+02
(largest tally)/(average tally) = 6.75049E+00 (largest tally)/(avg nonzero taliy)= 6.2374SE+00

{confidence interval shiftymean = 0.0014 shifted confidence interval center = 4.03113E+01

if the largest. history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps=  46for this table because 2 keffcyclesand 478 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 4.02566E+01 4.07566E+01 0.012420
relative error 4.34431E-02 4.24506E-02 -0.022846
variance of the varfance 9.52674E-03 1.33327E-02 0.399508
hifted center 4.03113E+01 4.03457E+01 0.000853
igure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

s*x# the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze **%**

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 6

tfe bin T lati —--variance of the variance-—  --figure of merit--  -pdf-
behavior behavior value decrease decreaserate value decrease decreaserate  value behavior slope

desired random  <0.10 yes l/sqrt(nps) <0.10  yes 1mps constant random  >3.00
observed  random 0.04  yes yes 0.01 yes yes 0.00
passed? yes yes  yes yes yes  yes yes no

waming. the tally in the tally fluctuation chart bin did not pass 1 of the 10 statistical checks.

Tunnormed tally density for tally 6 nonzero tally mean(m) = 4.357E+01 nps= 940 print table 161
abscissa ordinate log plot of tally probability density function in tally fluctuation chart bin(d=decade,slope= 0.0)
tally number num den log den:d d 4 d

51-01  13.87-02 -1.412 | i |
01 26.1502 -1.211 [ t {
8-01  12.44-02 -1.612 | | |
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;50101 119402 -1.712 | | |

N 1-01  23.08-02 -1.511 | I |
.01 33.67-02 -1.435 | | |
0 54.86-02 -1.313

4 1
126400 17.72-03 -2.112 |
158400  53.07-02 -1.513 |
200+00  73.41-02 -1.467 |
i
I

251400 623202 -1.634
3.16+00  82.46-02 -1.609
3.98+00 112.69-02 -1.571 |
501400 142.72-02 -1.566 }
6.31+00 10 1.54-02 -1.812 ]
7.94+00 14 1.71-02 -1.766 [
1.00401 13 1.26-02 -1.898 |
1.26+01 16 1.24-02 -1.908 ;
]
I
1
|
I

1.58+01  116.75-03 -2.171
2.00+01  209.75-03 -2.011
251401 32 1.24-02 -1.907
3.16+01 41 1.26-02 -1.899
3.98+01 24 5.86-03 -2.232
5.01+01 489.31-03 -2.031

631401  548.32-03 -2.080 |

7.94+01 40 4.90-03 -2.310 |

1.00+02  282.72-03 -2.565 [ | |
|
]

1.26+02 20 1.54-03 -2.811
1.58+02 21 1.29-03 -2.890
200402 29.75-05 -4.0]1 *eeraxiririrey | i |
2.51402  00.00+00 0.000 i | |

316402 13.08-05 -4.512* | I |

total 462 9.24-01 d d < d
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

. result of statisticat checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
6 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably
missed all bin error check: 5 tally binshad 0 bins with zeros and 2 bins with relative errors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
waming. 1ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
waming. 1 ofthe 1 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts
wlly 6
nps mean emor vov slope fom
940 4.0257E+01 0.0434 0.0095 0.0

tally data written to file inp24m

15 wamning messages so far.

un terminated when 4 keode cycles were done.

File: Outp24

1-  prob 24 - reflecting lattice. 15x15 at 3.75 w/o u-235 enrichment.

2- 1 1-10.182-1u=2
3- 2 2-00t1-2u=2
4- 3 3-6552-3u=2
5- 4 4-103u=2
6- 5 4-10-14:150u=3
7- 6 3-65514-15u=3
7 4-1.0-4+5-6+7 u=l la=1 fill=-8:8 -8:3 0:0

. 117r214r11214r1122322322r322

123



0-

.

13-
14-
15-
16-
17-
18-
19-
20-

21

22-
23-
24-
25-
26-
27-
28-
29-
30-

31

32-
33-
34-
35-
36-
37-
38-
39-
40-

2

L

45
46.
47.
48.
49
50
51

52-

53
54,
55
56
57.

58-
59-
60-

61
62.
63

64-
65-
66-
67-
68-
69-
70-

7
72

@

8

9

10
n
12
13
14
15
16
17
18

19
20

22
23
24
25

3221126r326r1123r3
24r323r1122328r322 HNF-SD- ~ _
11214r1122r322r322r SD SNF CSWD OOS’ReVO
322r11214r11223283
221123r324r323r1t
26r326r11223223
22r32232211214r11214r1 177
0-8 -10 -12u=4fill=]
5.7.98:10 u=4 ’
4-1.0-8 -10 +12u=4
4-1.0-16+9 =5 lat=1 fill=0:6 0:0 0:04 3r 5 2r
0+28 429 -19 -17 +13 -18 fill=5
0+28-19+17-31 +13 -18fill=5 (-11.523 0) \
0+28 -19+31 -32 +13 -18 fill=5 (-23 46 0)
0 +28 <19 +32 -33 +13 -18 fill=5 (-69 69 0)
4-1.0+28-19+33+13-18
4-1.0428 +29 -19-24 +18
6-7.9 (+28 +29 +19 -20 +23 -25):(+28 29 -19 +23 -13)
(+28 +29 -19 +24 -25)
7 -7.088254305 (+28 +29 +20 -21 +22 -25):(+28 +29 -20 +22 -23)
0 -28:-29:421:-22:425

cz 464693
cz 483743
cz .535940
px 71501
px -.71501
py 71501
py ~.71501
px 11.0
px-11.0

py 11.0
pz 400.903
pz 340
cz 652018
¢z 690118
px 12.0
py 120
pz 439.0
cz 82.25
cz 83.25
cz 116.35
pz 0.0

pz 33.0
pz 447.9
pz 4859

*28 px 0.0
*29 py 0.0

31
32
33

py 350
py 58.0
py 81.0

imp:n 1 18r 0

keode 250.7 2445000

waming. tallies are normed per fission neutron for one generation.
ksre 1.5 1.5 217.4515

m}
m2
m3
m
ms
mé
m7

92235.40c 1.31964e20 92238.40¢ 2.15905¢€22

8016.40¢ 1.00000000

40000.40c¢ 1.

1001.00c .666666667 8016.40¢ .333333333

26000.40c -.68874500  5010. -.00178200 5011.40c -.00721800
26000.40c -.63500000

26000.40c .830266962  6012.40c .133437328 14000.40c .002370386

mt4 wir.01t

drx
prd

3
mp 2j -1

fo:rn 8 1213 14 15 § heating in mat=0 celis kills menpd.2
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fission nubar data are being used.

wamning. continuous-energy cross-section table used for 1001.00d

wamning. continuous-energy cross-section table used for 5011.40d

warning. continuous-energy cross-section table used for 6012.40d

waming. continuous-energy cross-section table used for 8016.404

waming. continuous-energy cross-section table used for 14000.40d

warning. continuous-energy cross-section table used for 26000.40d

warning. continuous-energy cross-section table used for 40000.40d

warning. continuous-energy cross-section table used for 92235.40¢

warning. continuous-energy cross-section table used for 92238.40d

warning. 4 of the materials had unnormalized fractions.

1cells

print table 60

atom  gram neutron

cell mat density density volume mass pieces importance

total

1 1 2.57597E-02 1.01820E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
2 2 3.76497E-05 1.00000E-03 0.00000E+00 0.00000E+00 O 1.0000E+00
3 3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00
4 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
5 45 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
6 3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00
7 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
8 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00
9 5 8.97738E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
10 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
11 45 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
12 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
13 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
14 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
15 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
16 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
17 4s 1.00309E-01 1.06000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
18 6 8.51890E-02 7.90000E+00 0.00000E+)0 0.00000E+00 0 1.0000E+00
19 7 8.58502E-02 7.08825E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
20 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00

0.00000E+00 0.00000E+00

11 warning messages so far.
1eross-section tables print table 100

table length

1001.00c 2139 1-h-1 from endf-vi.l mat125  05/26/93
5010.03d 3945 b-10 endf/d-iv new gamma production format (1273)

tables from file testlibl

5011.40c 3473 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
6012.40c 5049 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
8016.40c 5693 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
14000.40c 8732 ENDL library name: nd900719 MCNP translation: 900831 14:10:05

@

0.40¢
0.40¢

125

21846 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
111279 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
5.40c 40506 ENDL library name: nd900719 MCNP translation: 9total nu 10:05

HNF-SD-SNF-CSWD-005, Rev. 0

140ct 75

900207
900207
900207
900207
900207
900323
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92238.40c 48310 ENDL library name: nd901118 MCNP translation: Stotal nu 56:49 901119
.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85
total 261165

warning. neutron energy cutoff is below some cross-section tables.

decimal words of dynamically ailocated storage
source distribution written to file inp24s cycle= 0

12 warning messages so far.
lestimated keff results by cycle print table 175

cycle 1 k(collision) 0.658210 removal lifetime(abs) 5.1517E+03 source points generated 228

cycle 2 k(collision) 0.549318 removal lifetime(abs) 3.7645E+03 source points generated 209

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

source distribution written to file inp24s cycle= 3

estimator cycle 4 aveof 2cycles combination simple average combined average corr
k(collision) ~ 0.584886  0.568374 0.0291  k(col/abs) 0.000000 0.0000  0.000000 0.0000 0.0000
k(absorption)  0.583788  0.5911690.0125 k(abs/tkIn)  0.000000 0.0000  0.000000 0.0000 0.0000
k(trk length)  0.582547  0.568877 0.0240  k(tk In/col) 0.000000 0.0000  0.000000 0.0000 0.0000

rem life(col) 3.9485E+03  3.8951E+03 0.0137
rem life(abs) 4.0658E+03  3.9540E+03 0.0283 life(col/abs) 0.0000E+00 0.0000 0.0000E+00 0.0000 0.0000

urce points generated 264
‘rce distribution written to file inp24s cycle= 4

1problem summary

run terminated when 4 keode cycles were done.

0
neutron creation tracks  weight energy neutron loss tracks  weight energy
{per source particle) (per source particle)
source 940 1.0638E+00 1.9444E+00 escape 0 o 0.
energy cutoff 0 0. 0.
time cutoff 0 0. 0.
weight window 0 o 0. weight window 0 o 0.
cell importance [ 0. cell importance 0 0. 5
weight cutoff 0 5.6409E-02 1.1284E-06 weight cutoff 944 52413E-02 7.1769E-07
energy importance 0 0. 0. energy importance 0 0.
dxtran 0 o 0. dxtran [ 0.
forced collisions 0 o 0. forced collisions 0 o 0.
exp. transform o 0 0. exp. transform ¢ o 0.
upscattering 0 0. 1.4710E-07 downscattering 0 0 1.8098E+00
capture 0 8.1698E-01 1.8384E-02
(n,xn) 8 6.9970E-03 3.6428E-03 Toss to (n,xn) 4 3.4985B-03 2.8025E-02
fission 0 o 0. Joss to fission 0 2.5434E-01 9.1864E-02
total 948 1.1272E+00  1.9481E+00 total 948 1.1272E+00 1.9481E+00
number of neutrons banked 4 average lifetime, shakes cutoffs
neutron tracks per source particle  1.0085E+00 escape 0.0000E+00 teo 1.0000E+34
neutron collisions per source particle 6.1389E+01 capture 4.1766E+03 eco 0.0000E+00
total neutron collisions 57706 capture or escape 4.1766E+03 wel -5.0000E-01
net muitiplication 1.0033E+00 6.0030 any termination 4.4650E+03 we2 -2.5000E-01

uter time in merun 0.00 minutes bank overflows to backup file 0

puter time so far in thisrun ~ 0.00 minutes maximum number ever in bank 1
de particles per minute 0.0000E+00 field length 0
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ndom numbers generated 650539 most random numbers used was 3677 in history

¢ of sampled source weights = 9.8814E-01 to 1.1962E+00
neutron activity in each cell print table 126

tracks population collisions collisions number flux average  average
cell  entering *weight weighted weighted track weight track mfp
(per history) energy  energy (relative) (cm)

15187 944 4054 3.5039E+00 3.6399E-04 6.5723E-01 8.4316E-01 3.8971E+00
29440 944 0 0.0000E+00 3.3819E-04 6.3029E-01 8.4006E-01 9.6437E+03

31610 944 1028 9.2538E-01 3.1626E-04 6.0475E-01 8.3961E-01 3.6368E+00
44969 944 40660 3.0973E+01 3.0008E-04 5.9877E-01 8.3882E-01 1.4858E+00
8213 845 8775 6.4600E+00 2.0190E-04 S5.0976E-01 8.1000E-01 1.3256E+00
4924 791 109 9.6195E-02 2.0789E-04 5.2658E-01 8.2057E-01 3.6398E+00

2832 638 1607 1.4612E+00 8.5166E-04 7.1930E-01 9.4163E-01 1.7232E+00

G Ww N -
e R R RN

0 [ 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1333 607 1347 1.2836E+00 3.8320E-03 8.0017E-01 9.7093E-01 3.1777E+00
10 10 [ 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
nn 7 1 126 9.7846E-02 9.0288E-05 3.2866E-01 7.7027E-01 1.0087E+00
12 12 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
1313 0 0 0 0.0000E+00 (.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 14 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 15 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
16 16 1] 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 17 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
18 18 ] 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E-+00
19 19 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total 138515 6658 57706 4.4801E+01

the initial fission neutron source distribution used the 1 source points that were input on the ksre card.
e criticality problem was scheduled to skip 2 cycles and run a total of 4 cycles with nominally 250 neutrons per cycle.
problem has run 2 inactive cycles with 478 neutron histories and 2 active cycles with 462 neutron histories.

this calculation has pleted the req) d number of keff cycles using a total of 940 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no d collisi k-length estimate for keff because only 2 active cycles were run.

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:
keff estimator  keff standard deviation ~ 68% confidence 95% confidence 99% confidence  corr

collision  0.56837 0.01651 0.53834 t0 0.59841  0.35851 t0 0.77824 0.00000 to 1.61951
absorption  0.59117 0.00738 0.57774 10 0.60460  0.49735 to 0.68498 0.12129 to 1.06105
track Jength  0.56888 0.01367 0.54401 t0 0.59374  0.39513 t0 0.74263  0.00000 to 1.43912
lindividual and average keff estimator results by cycie

keff neutron keff estimators by cycle average keff estimators and deviations average k(cfa't)
cycle histories k(coll) k(abs) ktrack) k(coll) stdev k(abs) stdev k(twack)stdev k(c/a/t) stdev fom

1 250}0.65821 0.61995 0.71299 | -
2 22810.54932 0.55922 0.57971 |
mmmmmmmme—e-begin active keff cycles
3 20910.55186 0.59855 0.55521 |
4 2530.58489 0.58379 0.58255 | 0.56837 0.01651 0.59117 0.00738 0.56888 0.01367 |

the largest active cycle keffs by estimator are: the smallest active cycle keffs by estimator are:
collision 0.58489 on cycle 4 collision 0.55186 on cycle .3
. absorption 0.59855 on cycle 3 absorption 0.58379 on cycle 4
track length 0.58255 on cycle 4 track length 0.55521 on cycle 3
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lally 6  nps= 940 HNF-SD-SNF-CSWD-005, Rev. 0
tally type 6 track length estimate of heating. units  mev/gram
tally for neutrons

Tumber of histories used for normalizing tallies=  500.00

cell: 8 12 13 14 15
1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00
4.02566E+01 0.0434

cell 12
2.65224E+01 0.0629

cell 13
1.32494E+01 0.0904

cell 14
9.78180E-01 0.4014

cell 15

1.20234E-01 0.9710
1analysis of the results in the tally fluctuation chart bin (tfc) for tally 6withnps= 940 print table 160

normed average tally per history =4.02566E+01 unnormed average tally per history = 4.02566E+01

estimated tally relative error = 0.0434 estimated variance of the variance = 0.0095
relative error from zero tallies = 0.0128 relative ervor from nonzero scores = 0.0415
number of nonzero history tallies = 462 efficiency for the nonzero tallies =0.9240
history number of largest taily = 641 jargest unnormalized history taily = 2.71752E+02

argest tally)/(average tally) = 6.75049E+00 (largest tally)/(avg nonzero tally)= 6.23745E+00
fidence interval shiftymean =0.0014 shifted confidence interval center = 4.03113E+01

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 462 for this table because 2 keffcyclesand 478 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 4.02566E+01 4.07566E+01 0.012420
relative error 4.34431E-02 4.24506E-02 -0.022846
variance of the variance 9.52674E-03 1.33327E-02 0.399508
shifted center 4.03113E+01 4.03457E+01 0.000853
figure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

»ex2* the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the esti d answer for the taily fluctuation chart (tfc) bin of tally 6

tfe bin Jative e ~—--variance of the variance-~—  —figure of merit--  -pdf-
behavior behavior value decrease decreaserate  value decrease decreaserate  value behavior slope

rved random 0.04 yes yes 001 yes yes 0.00

sired random  <0.10 yes l/sqri(nps)  <0.10  yes 1/nps constant random  >3.00
sed? yes yes  yes yes yes  yes yes no
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{ ’
amning. the tally in the tally fluctuation chart bin did not pass 1 of the 10 statistical checks.

1unnormed tally density for tally 6 nonzero tally mean(m) = 4.357E+01 nps= 940 print table 161
abscissa ordinate log plot of tally probability density function in tally fluctuation chart bin(d=decade,slope= 0.0)
tally number num den log den:d d- 4. 4

25101 13.87-02 -1.412 | |

31601 261502 -1.211 | |

3.98-01 124402 -1.612 l | |
3 |
3 I
| J

5.01-01  11.94-02 -1.712
6.31-01  23.08-02 -1.511
7.94-01  33.67-02 -1.435
1.00+00  54.86-02 -1.313
1.26+00 17.72-03 -2.112
1.58+00 53.07-02 -1.513
200400 73.41-02 -1.467
251400  62.32-02 -1.634
3.16+00  82.46-02 -1.609
3.98+00 112.69-02 -1.571
5.01+00 14 2.72-02 -1.566
631400 10 1.54-02 -1.812
7.94+00 14 1.71-02 -1.766
1.00+01 13 1.26-02 -1.898
1.26+01 16 1.24-02 -1.908
1.58+01 11 6.75-03 -2.171
2.00+01  209.75-03 -2.011
2.51401  321.24-02 -1.907
3.16+01 41 1.26-02 -1.899
3.98+01 24 5.86-03 -2.232
501401  489.31-03 -2.031

+01 54 8.32-03 -2.080
4+01 40 4.90-03 -2.310
00+02  282.72-03 -2.565

1.26+02 20 1.54-03 -2.811
1.58+02 21 1.29-03 -2.890
200102 29.75-05 ~4.01] *rekeesrsnenas | |
251402 00.00+00 0.000 | | ]

3.16+02 13.08-05 4.512* | I |

total 462 9.24-01 d d d d
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

I i
I I
i i 1
i b
t }
| I

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
6 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably
missed all bin ervor check: 5 tally bins had 0 bins with zeros and 2 bins with relative errors exceeding 0.10
the 10 statisticat checks are only for the taily fluctuation chart bin and do not apply to other tally bins.
waming. 1 ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
waming. 1ofthe 1 tallies had bins with relative errors greater than recommended.
Ttally fluctuation charts
tally 6

nps mean error vov slope fom

940 4.0257E+01 0.0434 0.0095 0.0
tally data written to file inp24m

15 waming messages so far.

.lerminaled when 4 keode cycles were done.
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File: Inpl18o

1-
2-
3.
4-
5.
6-
7-
8-
9.
10-
-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-

31-
3
33-
34-

36-
37-
38-
39-
40-
41-
-
43-
44-
45-
46-
47-
48-
49-
50-
sl-
52
53-

prob18 - keode in a hexagonal prism lattice.
¢ three half control rods and five whole control rods.
30 0-905-19291 fili=1
31 0-906-19291 fili=1 (16.711300)
37 0-907-19291 fill=] (-16.711300)
34 0-913-1929 fill=1 (0 11.91850)
32 0-914-1929 fill=] (10.3217 5.9592 0)
33 0-915-1929 fill=1(8.3557 14.4724 0)
35 0-916-1929 fill=1(-8.3557 14.4724 0)
36 0-917-1929 fill=1 (-10.3217 5.9552 0)
¢ universe 1: structure of control rod.
38 11 -2.02 -880 u=1 $ control rod core
39 6 -84 880-881 u=1 §control rod cladding
40 12 -1.00 881 -882 u=1 § control rod gap
41 6 -84 882 u=1 §controlrod sheath
the space between the control rods, filled with lattice.
140 0 -171 29 -19 905 906 907 913 914 915 916 917 fill=2
¢ universe 2: lattice of fuel rods with water in between.
42 12-1.00 -301 302 -303 304 -305 306 u=2 lat=2 fill=
-37:27-1:3300 &
24r39r24r311r24r311r24r3%r2
24r39r23r312r23r312r23r39r21r
23r310r22r313r22r313r22r310r21r
23r357r22r&
22r358r22r
22r316r22r317r22r316r23r
22r315r23r316r23r315r24r
21r315r24r315r24r315r24r
21r315523r316r23r315r25r
21r315r22r317r22r315r26r
21r354r27r&
¢ can code remember & thru comment?
2355127
2325r22r325r28r
2324r23r324r29r
2323r24r323r210r
2315r22r34r23r34r22r315r211r
2314r23r34r22r34r23r314r212r
2313r24r311r24r313r213r
2313r23r312r23r313r2 14r
2313r22r313r22r313r215r
2346r216r
2345r217r
2344r218r
21r341r220r
21r340r221r
21r336r222r
22r336r224r
22r335r225r
23r332r227r
24r329r229r
25r326r231r
26r323r233
28r318r236r
211r311r240r
2 64r
¢ universe 3: structure of fuel rod lattice elements.
154 2-13.75 -58 u=3 § fuel element
149 12 -1.00 58-268 u=3 $gap
144 7-19.66 268 -478 u=3 §liner
159 6 -84 478-698 u=3 §cladding
141 12 -1.00 698 u=3 § water between the fuel rods
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72-
3-
74-
75-

-
78-
79-
80-
81-
82-
83-

85
86-
87-
88-
89-
90-
91-
92-
93-
94-
95-

3-

162 017:-29:19:-1 $ outside world

*1 py 0  $x-zplane, reflective
17 ¢z 29.135
19 pz 31.75 $top of reactor
29 pz-31.75 $ bottom of reactor
58 o/z 3.4414 8515 3240
268 c/z 3.4414 8515 3345
478 c/z 3.4414 8515 3475
698 c/z 3.4414 8515 4318
880 cz 1.7251
881 cz 1.8051
882 cz 1.9051
905 ¢z 2.1055
906 c/z 16.7113 0 2.1055
907 c/z -16.711302.1055
913 ¢fz 011.91852.1055
914 c¢fz 10.3217 5.9592 2.1055
915 c¢/z 8.3557 14.4724 2.1055
916 c¢fz -8.3557 14.4724 2.1055
917 ¢/z -10.3217 5.9592 2.1055
301 px3.9330
302 px2.9498
303 p 11.7320508076 0 5.8994
304 p 11.7320508076 0 3.9330
305 p -1 1.7320508076 0 -.9834
306 p -1 1.7320508076 0 -2.9498

N

impmn 1 18r 0

m2  92235.40c -.70573 92238.40c -23821 7014.40c -.05605

mé  41093.40c -.99000 40000.40c -.01000
m7  74000.40c -.74000

mil  5010.03d -.6870  5011.40c -.0840  6012.40c -.2290

ml2  1001.00ct 1002.55c1 8016.40c |
mtl2  hwir.01 lwtr.01
kcode 200 1 56

wamning. tallies are normed per fission neutron for one generation.

99-

100-
101-
102-
103-
104~
105-
106~
107-
108-
109-
110-
111-

ksre 3.2.2.23.2-3.2.2.23243243.243.14322
e .01.11.]0.
fq fe

fcd  fuel rod flux in 5y locati ged over 5 x

f4m (154<(42(-10:-6 -1 0))) $ average 5 x elements atj=-1
(154<(42[-10:-6 3 0])) & $ average 5 x elements at j=3

(154<(42[-10:-6 10 0])) § average 5 x elements at j=10 &
(154<(42(-10:-6 21 0])) $average 5 x elements at j=21
{154<(42[-10:-6 29 0))) $ average 5 x clements at j=29

sd4 104.7089062 4r $ 5 times the volume of cell 154

print -98

prdmp 2j -1

ptrac buffer=20 file=asc write=all event=bnk

1 initial source from ksre card.

original number of points 8
points not in any cell 0
points in cells of zero importance 1]
points in void cells
points in ambiguous cells 0
total points rejected 0
points remaining 8
points after expansion or contraction 200
nominal source size 200

initial guess for k(eff.) 1.000000

les to skip before tallying 5

e

er of keff cycles that can be stored 201

print table 90
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HNF-SD-SNF-CSWD-005, Rev. 0
total fission nubar data are being used.
4 print table 30

fuel rod flux in 5 y locati ged over S x
tally type 4 track length estimate of particle flux.
tally for neutrons

order of printing: fe
cells  (154<(42[-10:-6 -1 O]))(154<(42[-10:-6 3 O]))(154<(42[-10:-6 10 O)(154<(42{-10:-6 21 OPX154<(42([-10:-6
29 0))

energy bins
0.00000E+00 to 1.00000E-02 mev
1.00000E-02 to 1.00000E-01 mev
1.00000E-01 to 1.00000E+00 mev
1.00000E+00 to 1.00000E+01 mev
total bin
Imaterial composition print table 40

the sum of the fractions of material 2 was 9.999900E-01
the sum of the fractions of material 7 was 7.400000E-01
the sum of the fractions of material 12 was 3.000000E+00

‘material
number  component nuclide, atom fraction

2 92235, 037504 92238, (.12499 7014, 0.49997
6 41093, 0.98982 40000, 0.01018
7 74000, 1.00000

1 5010, 0.71977 5011, 0.08004 6012, 0.20019
12 1001, 0.33333 1002, 0.33333 8016, 0.33333
isociatedlherma] s(a,b) data sets:  hwir.0lt Iwtr.01t
material

number  component nuclide, mass fraction

2 92235, 0.70574 92238, 0.23821 7014, 0.05605
6 41093, 0.99000 40000, 0.01000

7 74000, 1.00000

1 5010, 0.68700  SO011, 0.08400 6012, 0.22900
12 1001, 0.05300 1002, 0.10591 8016, 0.84109

waming. 3 of the materials had unnormalized fractions.
1cell volumes and masses print table 50

cell  atom gram input  calculated reason volume
density  density volume volume mass  pieces not calculated

30 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
31 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
37 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
34 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
32 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
33 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
35 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
36 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
38 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0.00000E+00
39 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00 infinite
11 40 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 infinite
Ii2 41 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00 infinite

asymmetric
asymmetric
asymmetric

infinite

SO0 D W
cooCPummr w00

140 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
42 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  infinite
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1

1
1

20
1surface areas

5 154 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00
149 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
144 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00

8 159 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00

9 141 9.50007E-02 1.00000E+00 0.00000E+30 0.00000E+00

surface input calculated reason area
area area  not calculated

1 0.00000E+00 0.00000E+00 asymmetric
17 0.00000E+00 0.00000E+00 asymmetric
19 0.00000E+00 0.00000E+00 asymmetric
29 0.00000E+00 0.00000E+00 asymmetric

268 0.00000E+00 0.00000E+00 infinite
478 0.00000E+00 0.00000E+00 infinite

1
2
3
4
5 58 0.00000E+00 0.00000E+00 infinite
6
7
8

698 0.00000E+00 0.00000E+00 infinite

9 880 0.00000E+00 0.00000E+00 infinite

10 881 0.00000E+00 0.00000E+00 infinite

11 882 0.00000E+00 0.00000E+00 infinite

12 905 0.00000E+00 0.00000E+00 asymmetric
13 906 0.00000E+00 0.00000E+00 asymmetric
14 907 0.00000E+00 0.00000E+00 asymmetric
15 913 0.00000E+00 8.40057E+02

16 914 0.00000E+00 8.40057E+02

17 915 0.00000E+00 8.40057E+02

18 916 0.00000E+00 8.40057E+02

19 917 0.00000E+00 8.40057E+02

20 301 0.00000E+00 0.00000E+00 infinite

21

302 0.00000E+00 0.00000E+00 infinite

2 303 0.00000E+00 0.00000E+00 infinite
304 0.00000E+00 0.00000E+00
4

305 0.00000E+00 0.00000E+00

25 306 0.00000E+00 0.00000E+00

Tcelt

B R N N N

10
1
12
13
14
15
16
17
18
19
20

total

1surfaces

S

atom gram neutron

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

162 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
print table 50

print table 60

cell mat density density volume mass pieces importance

30 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
31 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
37 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
34 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
32 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
33 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
35 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
36 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
38 11 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00
39 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
40 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
41 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
140 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
42 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
154 2 6.62920E-02 1.37500E+01 0.00000E+00 0-00000E+00
149 125 9.50007E-02 1.00000E+00 0.0000CE+00 0.00000E+00
144 7 6.43969E-02 1.966G0E+01 0.00000E+00 0.000G0E+00
159 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
141 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
162 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00

4.42185E+03 0.00000E+00

.surface trans type surface coefficients

0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+)0
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 0.0000E+00

print table 70
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infinite
infinite
infinite
infinite
infinite
asymmetric
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( 1 trefl py 0.0000000E+00

14 907
15 913
16 914
17 915
18 916
19 917
20 301
21 302
22 303
23 304
24 305
25 306

1 cell temperatures in mev for the free-gas thermal neutron treatment.

¢z 2.9135000E+01
pz  3.1750000E+01
pz -3.1750000E+01
¢/z 3.4414000E+H00
¢/z 3.4414000E+00
c/z 3.4414000E+00
¢/z 3.4414000E+00
¢z 1.7251000E+00
cz 1.8051000E+00
¢z 1.9051000E+00
cz 2.1055000E+00
c/z 1.6711300E+01
¢/z -1,6711300E+01
c/z 0.0000000E+00
c/z 1.0321700E+01
¢/z 8.3557000E+00
¢/z -8.3557000E+00
¢/z -1.0321700E+01
px  3.9330000E+00
px  2.9498000E+00
p  1.0000000E+00
p  1.0000000E+00
p -1.0000000E+00
p -1.0000000E+00

8.5150000E-01  3.2400000E-01
8.5150000E-01 3.3450000E-01
8.5150000E-01  3.4750000E-01
8.5150000E-01 4.3180000E-01

0.0000000E+00 2.1055000E+00
0.0000000E+00 2.1055000E+00
1.1918500E+01  2.1055000E+00
5.9592000E+00 2.1055000E+00
1.4472400E+01 2.1055000E+00
1.4472400E+01  2.1055000E+00
5.9592000E+00 2.1055000E+00

1.7320508E+00 0.0000000E+00  5.8994000E+00
1.7320508E+00 0.0060000E+00 3.9330000E+00
1.7320508E+00 0.0000000E+00 -9.8340000E-01
1.7320508E+00 0.0000000E+00 -2.9498000E~+00

print table 72

HNF-SD-SNF-CSWD-0035, Rev. 0

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

2 wamning messages so far.
lcross-section tables

table length

1001.00¢
1002.55¢
5011.40¢
6012.40c
7014.40c
8016.40c
40000.40c
41093.40c
74000.40¢
92235.40¢
92238.40c
5010.03d

hwir.01t 10193 deuterium in heavy water at 300 degrees kelvin
Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85

tables from file testlibl

1782 1-h-1 from endf-vi.l
4102 njoy

3229 ENDL library name:
4858 ENDL library name:
8535 ENDL library name:
5358 ENDL library name:

93372 ENDL library name:
42746 ENDL library name:
91244 ENDL library name:
34772 ENDL library name:
40834 ENDL library name:

print table 100

mat 125 05/26/93
( 120) 04/26/82

nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP transtation: 900831 14:10:05
nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP translation: Stotal nu 10:05

nd901118 MCNP translation: 9total nu 56:49

3682 b-10 endf/b-iv new gamma production format ( 1273)

total 354900

warning. neutron energy cutoff is below some cross-section tables.

decimal words of dynamically allocated storage

source distribution written to file inp18s

3 warning messages so far.

. I starting merun.  field length= 0

'prob18 - kcode in a hexagonal prism lattice.

cycle= 0

cp0= 0.00 print table 110

134

900207
900207
900207
900207
900323
900208
900208
900503
901119

l4oct75
1002 0 010/22/85



Yy z

{ X
. 3.000E+00 2.000E-01 2.000E-01

3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
2 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
4 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
5 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
6 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
7 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
8 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01

9 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.0S1E+00 2.000E-01
10 3.000E+00 2.000E-01 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.492E+00 1.051E+00 2.000E-01
3.000E+00 2.000E-01 2.000E-01
L492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
12 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
13 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
14 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
15 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
16 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
17 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
18 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
19 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051EH00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
20 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
21 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-0! 2.000E-01 140

140
42(
154
140
42(
154
140
42(
154
140
42(
154
140
4(
154
140
42(
154
140
42(
154
140
42(
154
140
42(
154
140
4(
154
140

0,

L

R

e

cell lattice(i,j.k) surface

-1,

0)

0

=

0

0)

0

=

0

0

=

0

[

=

0]

0)

0)

0

0

2

0]

0

N

0]

0)

0)

0

=

0

HINEF-SD-SNF-CSWD-005, Rev. 0

v w energy weight time
5.085E-01 4.733E-01 7.193E-01 2.209E+00 1.000E+00 0.000E+00
5.085E-01 4.733E-01 7.193E-01
0 5.085E-01 4.733E-01 7.193E-01
8.952E-01 -4.447E-01 -2.944E-02 4.904E+00 1.000E+00 0.000E+00
8.952E-01 -4.447E-01 -2.944E-02
0 8.952E-01 -4.447E-01 -2.944E-02
-6.184E-01 4.495E-01 6.446E-01 3.809E-01 1.000E+00 0.000E+00
-6.184E-01 -4.495E-01 6.446E-01
0-6.184E-01 -4.495E-01 6.446E-01
9.710E-01 -5.665E-02 -2.323E-01 1.331E+00 1.000E+00 0.000E+00
9.710E-01 -5.665E-02 -2.323E-01
0 9.710E-01 -5.665E-02 -2.323E-01
5.861E-01 1.496E-01-7.963E-01 1.902E+00 1.000E+00 0.000E+00
5.861E-01 1.496E-01 -7.963E-01
0 5.861E-01 1.496E-01 -7.963E-01
-6.489E-02 -1.626E-01 9.845E-01 4.410E-01 1.000E+00 0.000E+00
-6.489E-02 -1.626E-01 9.845E-01
0-6.489E-02 -1.626E-01 9.845E-01
~7.068E-02 3.263E-02 -9.970E-01 4.750E-01 1.000E+00 0.000E+00
-7.068E-02 3.263E-02 -9.970E-01
0-7.068E-02 3.263E-02 -9.970E-01
-3.915E-01 4.664E-01 -7.932E-01 4.136E+00 1.000E+00 0.000E+00
-3.915E-01 4.664E-01 -7.932E-01
0-3.915E-01 4.664E-01-7.932E-01
-2.368E-01 9.215E-01 -3.079E-01 7.453E-02 1.000E+00 0.000E+00
-2.368E-01 9.215E-01 -3.079E-01
0 -2.368E-01 9.215E-01 -3.079E-01
1.946E-01 -3.204E-01 9.271E-01 3.128E+00 1.000E+00 0.000E+00
1.946E-01 -3.204E-01 9.271E-01
0 1.946E-01 -3.204E-01 9.271E-01
-6.698E-01 -7.177E-01 -1.905E-01 1.014E+00 1.000E+00 0.000E+00
-6.698E-01 -7.177E-01 -1.905E-01
0 -6.698E-01 -7.177E-01 -1.905E-01
-8.398E-01 -4.129E-01 3.524E-0] 1.395E+00 1.000E+00 0.000E+00
-8.398E-01 -4.129E-01 3.524E-01
0-8.398E-01 -4.129E-01 3.524E-01
-1.714E-01 -8.572E-01 4.857E-01 7.748E-01 1.000E+(0 0.000E+00
-1.714E-01 -8.572E-01 4.857E-01
0-1.714E-01 -8.572E-01 4.857E-01
-2.489E-01 -5.118E-01 -8.222E-01 1.101E+00 1.000E+00 0.000E+00
-2.489E-01 -5.118E-01 -8.222E-01
0 -2.489E-01 -5.118E-01 -8.222E-01
-2.959E-01 2.119E-01 9.314E-01 1.951E+00 1.000E+00 0.000E+00
-2.959E-01 2.119E-01 9.314E-01
0-2.959E-01 2.119E-01 9.314E-01
1.395E-01 -9.829E-01 1.202E-01 2.186E+00 1.000E+00 0.000E+00
1.395E-01 -9.829E-01 1.202E-01
0 1.395E-01 -9.829E-01 1.202E-01
6.909E-01 -7.110E-01 1.307E-01 1.865E+00 1.000E+00 0.000E+00
6.909E-01 -7.110E-01 1.307E-01
0 6.909E-01 -7.110E-01 1.307E-01
-6.580E-01 5.320E-01 -5.329E-01 1.229E+00 1.000E+00 0.000E+00
-6.580E-01 5.320E-01 -5.329E-01
0-6.580E-01 5.320E-01 -5.329E-01
-9.903E-01 -1.380E-01 1.353E-02 1.305E+00 1.000E+00 0.000E+00
-9.903E-01 -1.380E-01 1.353E-02
0-9.903E-01 -1.380E-01 1.353E-02
7.462E-01 4.859E-01 -4.551E-01 1.000E+00 1.000E+00 0.000E+00
7.462E-01 4.859E-01 -4.551E-01
0 7.462E-01 4.8359E-01 -4.551E-01
-1.977E-01 9.797E-01 3.360E-02 3.990E+00 1.000E+00 0.000E+00
-1.977E-01 9.797E-01 3.360E-02
0-1.977E-01 9.797E-01 3.360E-02
-9.117E-01 -3.647E-01 -1.891E-01 2.665E-01 1.000E+00 0.000E+00
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3.492E+00 1.051E+00 2.000E-01 42( 0,
492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0,
3.492E+00 1.051E+00 2.000E-01 154

24 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0,
3.492E+00 1.051E+00 2.000E-01 154

25 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0,
3.492E+00 1.051E+00 2.000E-01 154

26 2.000E-01 3.000E+00 2.000E-01 140
3.641E+H00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-0]1 141

27 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

28 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

29 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 14}

30 2.000E-01 3.000E+00 2.000E-01 140
3.641EH00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

31 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

32 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.45GE-01 2.000E-01 141
3 2.000E-01 3.000E+00 2.000E-01 140

.641E+00 4.456E-01 2.000E-01 42( -5,
.641E+00 4.456E-01 2.000E-01 141

4 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

35 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

36 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

37 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

38 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

39 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

40 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

41 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

42 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

43 2.000E-01 3.000E-++00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

2.000E-01 3.000E+00 2.000E-01 140
641 E+00 4.456E-01 2.000E-01 42( -5,
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HNF-SD-SNF-CSWD-005, Rev. 0

-9.117E-01 -3.647E-01 -1.891E-01
0-9.117E-01 -3.647E-01 -1.891E-01
-4.287E-01 8.361E-01-3.423E-01 1.156E+00 1.000E+00 0.000E+00
-4.287E-01 8.361E-01 -3.423E-01
0-4.287E-01 8.361E-01 -3.423E-01
1.080E-01 3.412E-01 -9.338E-01 2.669E+00 1.000E+00 0.000E+00
1.080E-01 3.412E-01 -9.338E-01
0 1.080E-01 3.412E-01 -9.338E-01
-9.111E-01 -9.012E-03 -4.122E-01 2.185E+00 1.000E+00 0.000E+00
-9.111E-01 -9.012E-03 -4.122E-01
0-9.111E-01 -9.012E-03 -4.122E-01
-2.568E-01 -6.391E-01 -7.249E-01 7.280E-01 1.000E+00 0.000E+00
-2.568E-01 -6.391E-01 -7.249E-01
0-2.568E-01 -6.391E-01 -7.249E-01
-2.912E-01 8.086E-01 5.113E-01 1.404E+00 1.000E+00 0.000E+00
-2.912E-01 8.086E-01 5.113E-01
0-2.912E-01 8.086E-01 5.113E-01
1.472E-01 -9.514E-01 2.705E-01 1.090E+00 1.000E+00 0.000E+00
1.472E-01 -9.514E-01 2.705E-01
1.472E-01 -9.514E-01 2.705E-01
-6.135E-01 -7.645E-01 -1.978E-01 2.483E+00 1.000E+00 0.000E+00
-6.135E-01 -7.645E-01 -1.978E-01
0 -6.135E-01 -7.645E-01 -1.978E-01
-5.702E-01 S5.651E-01 -5.963E-01 3.767E-01 1.000E+00 0.000E+00
-5.702E-01 5.651E-01 -5.963E-01
0-5.702E-01 5.651E-01 -5.963E-01
-6.607E-01 S$.373E-01 -5.242E-01 1.019E+00 1.000E+00 0.000E+00
-6.607E-01 5.373E-01 -5.242E-01
0 -6.607E-01 5.373E-01 -5.242E-01
-9.742E-02 -3.639E-01 -9.263E-01 1.879E+00 1.000E+00 0.000E+00
-9.742E-02 -3.639E-01 -9.263E-01
0 -9.742E-02 -3.639E-01 -9.263E-01
-1.965E-01 -3.145E-01 -9.287E-01 4.700E-01 1.000E+00 0.000E+00
-1.965E-01 -3.145E-01 -9.287E-01
0 -1.965E-01 -3.145E-01 -9.287E-01
4.097E-01 8.465E-01 -3.399E-01 1.530E+00 1.000E+00 0.000E+00
4.097E-01 8.465E-01 -3.399E-01
0 4.097E-01 8.465E-01 -3.399E-01
-4.048E-02 8.831E-01 4.675E-01 2.675E+00 1.000E+00 0.000E+00
-4.048E-02 8.831E-01 4.675E-01
0-4.048E-02 8.831E-01 4.675E-01
3.371E-01 -9.269E-01 -1.652E-01 9.222E-01 1.000E+00 0.000E+00
3.371E-01 -9.269E-01 -1.652E-01
0 3.371E-01 -9.269E-01 -1.652E-01
~1.867E-01 9.756E-01 -1.155E-01 9.702E-01 1.000E+00 0.000E+00
-1.867E-01 9.756E-01 -1.155E-01
0-1.867E-01 9.756E-01 -1.155E-01
<2.616E-01 2.336E-01 -9.365E-01 1.230E+00 1.000E+00 0.000E+00
-2.616E-01 2.336E-01 -9.365E-01
0-2.616E-01 2.336E-01 -9.365E-01
9.780E-01 -7.641E-02 -1.939E-01 1.083E+00 1.000E+00 0.000E+00
9.780E-01 -7.641E-02 -1.939E-01
0 9.780E-01 -7.641E-02 -1.939E-01
2.580E-01 -7.076E-01 6.578E-01 8.313E-01 1.000E+00 0.000E+00
2.580E-01 -7.076E-01 6.578E-01
0 2.580E-01 -7.076E-01 6.578E-01
-3.212E-01 -7.678E-01 -5.543E-01 1.081E+00 1.000E+00 0.000E+00
-3.212E-01 -7.678E-01 -5.543E-01
0 -3.212E-01 -7.678E-01 -5.543E-01
5.039E-01 -1.460E-01 8.513E-01 3.341E+00 1.000E+G0 0.000E+00
5.039E-01 -1.460E-01 8.513E-01
0 5.039E-01 -1.460E-01 8.513E-01
6.080E-01 5.487E-01 5.738E-01 4.097E-01 1.000E+00 0.000E+00
6.080E-01 5.487E-01 5.738E-01
0 6.080E-01 5.487E-01 5.738E-01
<2.932E-01 9.304E-01 -2.199E-01 2.229E+00 1.000E+00 0.000E+00
~2.932E-01 9.304E-01 -2.199E-01

o
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3.641E+00 4.456E-01 2.000E-01 141
{ 2.000E-01 3.000E+00 2.000E-01 140

.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

46 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

47 2.000E-01 3.000E+00 2.000E-01 140
3.641E4+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

48 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

49 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

50 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-0) 2.000E-01 141

lestimated keff results by cycle

R

cycle
cycle
cycle
cycle
cycle

cycle

rce distribution written to file inp18s
; lem summary

run terminated when

neutron creation tracks  weight
{per source particle)

energy

source 1249 9.6077E-01

0 0
0 0 5
¢ 1.3743E-01
0 0

weight window 0.
cell importance
weight cutoff
energy importance
dxtran o
forced collisions
exp. transform
upscattering

0. 0.
0 0. 0.
o 0. 0.

0. 5.3884E-11
capture

10 6.1640E-03 6.1355E-03

0 0. 0.

1259  1.1044E+00

0

{n,xn)
fission
total 1.8761E+00
5
1.0080E+00

number of neutrons banked
neutron tracks per source particle

neutron collisions per source particle 1.8226E+01

22764
1.0032E+00 0.0035

total neutron collisions
net multiplication

computer time so far in thistun  0.00 minutes
omputer time in merun 0.00 minutes
€ particles per minute 0.0000E+00
om numbers generated 500880

1.8661E+00
energy cutoff’
time cutoff’
weight window
cell importance
3.8498E-03
. energy importance
dxtran 0
forced collisions
exp. transform
downscattering

[5

[0

0

0

q

[y

1 k(collision) 1.253108 removal lifetime(abs) 1.7557E+01 source points generated
2 k(collision) 1.211997 removal lifetime(abs) 1.1671E+01 source points generated
3 k(coHision) 1.200265 removal lifetime(abs) 9.6992E+00 source points generated
4 k(collision) 1.129530 removal lifetime(abs) 9.3720E+00 source points generated
5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated
6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated

cycle =

6 kcode cycles were done.

loss to fission

average lifetime, shakes

capture or escape 1.1788E+01
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0-2.932E-01 9.304E-01 -2.199E-01
-8.475E-01 -3.993E-01 -3.497E-01 1.362E+00 1.000E+00 0.000E+00
-8.475E-01 -3.993E-01 -3.497E-01
0 -8.475E-01 -3.993E-01 -3.497E-01
1.200E-01 -9.195E-01 -3.743E-01 1.010E+00 1.000E+00 0.000E+00
)] 1.200E-01 -9.195E-01 -3.743E-01
0 1.200E-01 -9.195E-01 -3.743E-01
7.085E-01 5.879E-01 3.904E-01 7.068E+00 1.000E+00 0.000E+00
7.085E-01 5.879E-01 3.904E-0!
0 7.085E-01 5.879E-01 3.904E-01
4.261E-01 9.046E-01 9.254E-03 3.122E-01 1.000E+00 0.000E+00
4.261E-01 9.046E-01 9.254E-03
0 4.261E-01 9.046E-01 9.254E-03
5.431E-01 4.270E-01 -7.230E-01 5.484E-01 1.000E+00 0.000E+00
)] 5.431E-01 4.270E-01 -7.230E-01
0 5.431E-01 4.270E-01 -7.230E-01
-1.053E-01 -9.805E-01 1.658E-01 1.545E+00 1.000E+00 0.000E+00
~1.053E-01 -9.805E-01 1.658E-01
0-1.053E-01 -9.805E-01 1.658E-01
print table 175

=

=3

257
195
193
182
222
204

6

neutron loss tracks  weight

(per source particle)

energy

escape 220 1.2268E-01 1.2054E-01
0

0 0 0.
0
[

weight cutoff’

0. 0.
0.
1034 1.2791E-01
0 o

0.

5.1920E-03

0.
0 0. 0.

0 o 0.
0 0. 1.360SE+00

0 3.9980E-01 1.1590E-01
loss to (n,xn) 5 3.0820E-03 2.4027E-02

0 4.5089E-01 2.4987E-01
total 1259 1.1044E+00 1.8761E+H00
cutoffs
3.7027E+00
1.2954E+01

tco LOGOOE+34

eco 0.0000E+00
wel -5.0000E-01

we2 -2.5000E-01

escape
capture

any termination  1.2744E+01

maximum number ever in bank 1
bank overflows to backup file 0
field length 0
most random numbers used was

1298 in history 14
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It rtange of sampled source weights = 7.7821E-01 to 1.0989E+00

t .utmn activity in each cell print table 126
tracks  population collisions collisions number flux average

average
cell entering * weight weighted weighted track weight track mfp
{per history) energy  energy (relative) (cm)

30
31

0 0.0000E+00 0.0000E+00 (.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000EH)0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

38 920 618 1249 S.9116E-01 3.0414E-01 8.9304E-01 6.4212E-01 2.6324E+00
10 39 1635 637 130 6.3779E-02 8.8236E-02 7.6766E-01 6.4931E-01 2.6947E+00
n 40 1728 663 184 B8.8176E-02 7.6162E-02 7.6184E-01 6.4437E-01 2.5146E+00
12 4 1867 712 317 1.5811E-01 8.6238E-02 7.9306E-01 6.5030E-01 2.6940E+00
13 140 [ 0 0 0.0000E+H00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 2065 867 441 2.1911E-01 8.9382E-02 7.8771E-01 6.6777E-01 2.5091E+00
15 154 25302 1253 8436 4.1390E+00 1.2606E-01 8.5005E-01 6.6920E-01 2.4712E+00
16 149 49542 1253 580 2.8963E-01 1.0795E-01 8.2361E-01 6.7129E-01 2.5408E+00
17 144 51224 1254 885 4.2652E-01 1.0541E-01 8.1599E-01 6.6971E-01 2.2391E+H00
18 159 58650 1254 4019 2.1254E+00 9.8931E-02 8.1154E-01 6.6977E-01 2.7541E+00
19 141 73122 1254 6523 3.2229E+00 9.4499E-02 8.0639E-01 6.6810E-01 2.5056E+00

VoUW —
W W
(s
coooooOO
o X -E-X-R-¥-

total 266059 9765 22764 1.1324E+01
Ineutron weight balance in each cell -- external events print table 130

cell entering  source energy time  exiting  total
cutoff  cutoff’

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
38 4.8822E-01 0.0000E+00 0.0000E+00 0.0000E+00 -3.3091E-01 1.5731E-01

10 39 84996E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.4933E-01 6.2750E-04

11 40 8.9904E-0]1 0.0000E+00 0.0000E+00 0.0000E+00 -8.9904E-01 3.9460E-06

12 41 9.7260E-01 0.0000E+00 0.0000E+00 0.0000E+00 -9.6978E-01 2.8204E-03

13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 1.0907E+00 0.0000E+00 0.0000E+00 0.0000E+00 -1.0913E+00 -5.9111E-04
15 154 1.2943E+01 8.4067E-01 0.0000E+00 0.0000E+00 -1.3171E+01 6.1278E-01
16 149 2.6508E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.6508E+01 3.5884E-05
17 144 2.7419E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.740SE+01 1.4572E-02
18 159 3.1331E+01 8.0064E-02 0.0000E+00 0.0000E+00 -3.1361E+01 5.0067E-02
19 141 3.9111E+01 4.0032E-02 0.0000E+00 0.0000E+00 -3.9150E+01 4.5860E-04

\owxloxo-lxu.

total  1.4161E+02 9.6077E-01 0.0000E+H00 0.0000E+00 -1.4174E+02 8.3809E-01

Ineutron weight balance in each cell -- variance reduction events print table 130
cell  weight cell weight  energy  dxtran  forced exponential total
window importance cutoff importance collision transform

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+H)0
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 90.0C00E+00 0.0000E+00 0.0000E+H00
37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 (.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.C000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+H)0 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

.oxu-awn—:
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9
12
13
14
15
16
17
18
19

38 0.0000E+00 0.0000E+00 1.2447E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 1.2447E-03

39 0.0000E+00 0.0000E+00 2.0097E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.0097E-04

40 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
41 0.0000E+00 0.0000E+00 2.9100E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.9100E-04

140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
42 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
154 0.0000E+00 0.0000E+00 8.0354E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 8.0354E-03
149 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
144 0.0000E+00 0.0000E+00 -3.0848E-06 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -3.0848E-06
159 0.0000E+00 0.0000E+00 -2.5216E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -2.5216E-04
141 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

—_

total  0.0000E+00 0.0000E+00 9.5169E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 9.5169E-03
Ineutron weight balance in each cell - physical events print table 130
cell

fission loss to

fission

(n,xn) capture lossto  total

(n,xn)

30 0.0000E+00
31 0.0000E+00
37 0.0000E+00
34 0.0000E+00
32 0.0000E+00
33 0.0000E+00
35 0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 38 0.0000E+00 0.0000E+00 -1.5855E-01 0.0000E+00
10 39 0.0000E+00 0.0000E+00 -8.2847E-04 0.0000E+00 0.0000E+00 -8.2847E-04
11 40 0.0000E+00 0.0000E+00 -3.9460E-06 0.0000E+00 0.0000E+00 -3.9460E-06
12 41 0.0000E+00 0.0000E+00 -3.1114E-03 0.0000E+00 0.0000E+00 -3.1114E-03
140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
42 1.2461E-03 0.0000E+00 -3.1955E-05 -6.2306E-04 0.0000E+00 $.9111E-04

154 4.9179E-03 0.0000E+00 -1.7239E-01 -2.4589E-03 -4.5089E-01 -6.2082E-01

149 0.0000E+00 0.0000E+00 -3.5884E-05 0.0000E+00 0.0000E+00 -3.5884E-05
7 144 0.0000E+00 0.0000E+00 -1.4569E-02 0.0000E+00 0.0000E+00 -1.4569E-02
159 0.0000E+00 0.0000E+00 -4.9815E-02 0.0000E+00 0.0000E+00 -4.9815E-02
141 0.0000E+00 0.0000E+00 -4.5860E-04 0.0000E+00 0.0000E+00 -4.5860E-04

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 -1.5855E-01

L T N R N

total  6.1640E-03 0.0000E+00 -3.9980E-01 -3.0820E-03 -4.5089E-01 -8.4760E-01
Ineutron activity of each nuclide in each cell, per source particle print table 140

cell nuclides atom total  collisions weightlost weight loss weight gain
fraction collisions * weight to capture to fission by (n,xn)

9 38 5010.03d 7.1977E-01 941 4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00
5011.40c 8.0041E-02 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40c 2.0019E-01 232 LI297E-01 1.8446E-05 0.0000E+00 0.0000E+00

10 39 41093.40c 9.8982E-01 128 6.2802E-02 8.2814E-04 0.0000E+00 0.0000E+00
40000.40¢ 1.0183E-02 2 9.7676E-04 3.3160E-07 0.0000E+00 0.0000E+00

11 40  1001.00c 3.3333E-01 111 5.1533B-02 3.9251E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 33 1.53738-02 2.0884E-08 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 40 2.1271E-02 0.0000E+00 0.0000E+00 0.0000E+00

12 41 41093.40c 9.8982E-01 313 1.5623E-01 3.1072E-03 (.0000E+00 0.0000E+00
40000.40c 1.0183E-02 4 1.8747E-03 4.2322E-06 0.0000E+00 0.0000E+00

14 42 1001.00c 3.3333E-01 257 1.2131E-01 4.3914E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 86 4.6121E-02 6.8027E-08 0.0000E+00 6.2306E-04
8016.40c 3.3333E-01 98 5.1682E-02 2.7495E-05 0.0000E+00 0.0000E+00

15 154 92235.40c 3.7504E-01 4759  2.3227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40c 1.2499E-01 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03

7014.40c 4.9997E-01

149 1001.00c 3.3333E-01

2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00

345  1.6812E-01 4.4875E-06 0.0000E+00 0.0000E+00
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, 1002.55¢ 3.3333E-01 110 58433502 9.1921E-08 0.0000E+00 0.0000E+00

' . 8016.40c 3.3333E-01 125 6.3072E-02 3.1305E-05 0.0000E+00 0.0000E+H00
17 144 74000.40c 1.0000E+00 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00

18 159 41093.40c 9.8982E-01 3965 2.1009E+00 4.9769E-02 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 54  2.4590E-02 4.6175E-05 0.0000E+00 0.0000E+00

19 141  1001.00c 3.3333E-01 4029 1.9096E+00 7.9511E-05 0.0000E+00 0.0C00E+00
1002.55¢ 3.3333E-01 1122 5.8206E-01 9.0056E-07 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 1372 7.3131E-01 3.7819E-04 0.0000E+H00 0.0000E+00

total 22764 1.1324E+01 3.9980E-01 4.5089E-01 3.0820E-03

total over all cells for each nuclide total  collisions weight lost weight loss weight gain
collisions  * weight tocapture to fission by (n,xn)

1001.00c 4742 2.2505E+00 9.2315E-05 (.0000E+00 0.0000E+00
1002.55¢ 1351  7.0199E-01 1.0814E-06 0.0000E+00 6.2306E-04
5011.40¢c 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000EH00
6012.40c 232 1.1297E-01 1.8446E-05 0.0000E+00 0.00C0E+00
7014.40¢ 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00
8016.40¢ 1635  8.6733E-01 4.3699E-04 0.0000E+00 0.0000E+00
40000.40¢ 60 2.7441E-02 5.0739E-05 0.0000E+00 0.0000E+00
41093.40c 4406 2.3199E+00 5.3704E-02 0.0000E+00 0.0000E+00
74000.40¢ 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00
92235.40¢ 4759 2.3227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40c 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
5010.034 941 4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00

the initial fission neutron source distribution used the 8 source points that were input on the ksrc card.
the criticality problem was scheduled to skip 5 cycles and run a total of 6 cycles with nominally 200 neutrons per cycle.
problem hasrun 5 inactive cycles with 1027 neutron histories and 1 active cycles with 222 neutron histories.

this jon has pleted the req d number of keff cycles using a total of 1249 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no d collisi ption/track-length estimate for keff because only 1 active cycles were run.
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k{coll) stdev k(abs) stdev Kk(track)stdev k(c/a/t) stdev fom

200]1.25311 1.26302 1.22009 |
25711.21200 1.25252 1.12957 |
1951.20026 1.14326 1.13006 |
19311.12953 1.16269 1.10757 |
18211.13599 1.12465 1.11238 |
—---eee—- begin active keff cycles
6 222|1.07701 1.04669 1.07528 |
lally 4 nps= 1249
+ fuel rod flux in 5 y locati ged over 5 x
tally type 4 track length estimate of particle flux.  units l/cm**2
tally for neutrons
number of histories used for normalizing tallies=  200.00
cell ais (154<42(-10 -1 0] 42[-9 -1 0] 42[-8 -1 0] 42[-7 -1 0} 42{-6 -1 0))
cell bis (154<42[-10 3 0] 42{-9 3 0] 42{-8 3 0] 42[-7 3 0] 42{-6 3 0])
cell ¢ is (154<42{-10 10 0) 42{- 10 0} 42[-8 10 0] 42[-7 10 0] 42[-6 10 0)
cell dis (154<42{-10 21 01 42[-9 21 0] 42[-8 21 0] 42(-7 21 0] 42[-6 21 O])
cell e is (154<42{-10 29 0] 42{-9 29 0} 42[-8 29 0} 42(-7 29 0] 42{-6 29 0])

[ N

volumes

cell: a b < d e
1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02
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{ .energy: 1.0000E-02 1.0000E-01 1.0000E+00 1.0000E+01 total

cell

a  0.00000E+000.0000 2.34017E-050.9975 1.86420E-04 0.4656 1.36846E-04 0.5743 3.51668E-04 0.3877

b 1.07442E-05 0.9975 1.58576E-04 0.5120 2.32928E-04 0.3945 4.44462E-050.5872 4.46694E-04 0.2855

¢ 2.16778E-050.7232 9.40943E-050.5519 5.37835E-05 0.5876 1.51034E-04 0.7075 3.20589E-04 0.3937

d 1.47903E-05 0.5831 0.00000E+00 0.0000 1.15515E-04 0.5838 1.69653E-04 0.5071 2.99958E-04 0.3718
8.04943E-06 0.9975 0.00000E+00 0.0000 0.00000E+00 0.0000 6.81909E-05 0.7477 7.62403E-05 0.6763

lanalysxs of the results in the taily fluctuation chart bin (tfc) for tally 4 withnps= 1249 print table 160

normed average tally per history = 3.51668E-04 unnormed average tally per history = 3.68228E-02

estimated tally relative error = 0.3877 estimated variance of the variance = 0.1752
relative error from zero tallies = 0.3464 relative error from nonzero scores =0.1740
number of nonzero history tallies = 8 efficiency for the nonzero tailies =0.0400

history number of largest tally = 1034 largest unnormalized history tally = 1.41575E+00

(largest tally){(average tally) = 3.84476E+01 (largest tally)/(avg nonzero taliy)= 1.53791E+00

(confidence interval shifty/mean =0.0793 shifted confidence interval center = 3.79539E-04

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 222 for this table because 5 keffcyclesand 1027 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 3.51668E-04 4.10723E-04 0.167927
relative error 3.87653E-01 3.61597E-01 -0.067213
variance of the variance 1.75161E-01 1.47665E-01 -0.156976
shifted center 3.79539E-04 3.77169E-04 -0.006244
figure of merit 0.00000E+00 0.00000E+00 0.000000

ke is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
istory score probability density function appears to have an unsampled region at the largest history scores: please examine.

*kxx+ the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 4

tfe bin lative ervo ----variance of the variance—-  --figure of merit--  -pdf-
behavior behavi value d d rate  value decrease decreaserate  value behavior slope
desired random  <0.10 yes l/sqrt(nps) <0.10 yes 1/nps constant random  >3.00
observed random 0.39  yes yes 0.18  yes yes

passed? yes no yes yes no  yes yes no

wamning. the tally in the tally fluctuation chart bin did not pass 3 of the 10 statistical checks.

Tunnormed tally density for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 161
abscissa ordinate log plot of tally probability density function in tally fl ion chart bin(d=decade,slope= 0.0)
tally number num den log den:d d

1.00-01  1243-01 -0.614
1.26-01  00.00+00 0.000
1.58-0t  00.00+00 0.000
2.00-01  00.00+00 0.000
-01  00.00+00 0.000
-0l 00.00+00 0.000
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3.98-01 00.00+00 0.000 {
01 00.00+00 0.000 {
01 27.71-02 -1.113 |
.94-01  00.00+00 0.000 |
1.00+00 1243-02 -1.614m i
1.26+00  00.00+00 0.000 {
1.58+H00 46.14-02 -1.212 |
total  84.00-02 [it 4

cumulative tally number for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

abscissa cum ordinate plot of the cumulative number of tallies in the tally fluctuation chart bin from 0 to 100 percent
tally  number cum petieree—10. 20- 30- 40- 50 -60- 70- 80. 90-—---100

1.00000E-01 1 12.500pss*»*wsxxpras | 1 | |} [ | | |

1.25893E-01 1 12.500pse»sswwapean | [} | | | | |

1.58489E-01 1 12.500fexssasexppsx | | | | | | | | |

1.99526E-01 1 12500[»sasesises 4 | | | | | | | |

2.51189E-01 1 12.500[ss*sxxswspeax || | | | | | | |

3.16228E-01 1 12.500*s#wswspers || | | | | | |

3.98108E-01 1 12.500p***swxsxprax ) ||| | |||

SO1I88E-01 1 12.500pkssswsssxexs | { | | | | | |

6.30958E-01 3 37.500] | | | | | | | | | |

7.94329E-01 3 37.500| f | | | I I R D I |

1.00000E+00 4 50.000 I e
1.25893E+00 4 50.000] | § | | | | | | | |

1.58489E+00 8 100.000| | | | { 1} [ } | ) |
total 8 100.000:wmeemms 10 20. 30. 40. 50 60 70 80 90+nnr-100

cumulative unnormed tally for tally 4 nonzero t2lly mean(m) = 9.206E-01 nps= 1249 print table 162

ly tally/nps cum petim---es1Q-eeeeess 20-mmman30emmeerrd (o 50 e e 0o T Qo8- -=----90---——-100
0E-01 4.632E-04 1.258(* | | | | |
1.259E-01 4.632E-04 1.258f*
1.585E-01 4.632E-04 1.258f*
1.995E-01 4.632E-04 1.258*
2.512E-01 4.632E-04 1.258*
3.162E-01 4.632E-04 1.258/*
3.981E-01 4.632E-04 1.258*
5.012E-01 4.632E-04 1.258}*
6.310E-01 6.195E-03 16.825%*****ekxpreknnss | | | | | | | | |
7.943E-01 6.195E-03 16.825pk*¥sbhnnprensins | § | | [ | i | |
1.000E+00 1.017E-02 27.628] [ e e |
1.259E+00 1.017E-02 27.628} ¥ | | | | | | | | |
1.585E+00 3.682E-02 100.000] | | | | | | | | | |
total 3.68228E-02 100.000:----~ww-10ecnems 20-2mren ~30 40 50. 60- 70 80 90-
1status of the statistical checks used to form confidence intervals for the mean for each tally bin

| .Ibscissa cum ordinate plot of the cumulative tally in the tally fluctuation chart bin from 0 to 100 percent

| ] | |
1 ! | [
! | | [
! ! | I
| | | [
| | I [
| | | [
| | | b

|
|
|
|
|
!
!

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
4 missed 3 of 10 tfc bin checks: the relative error exceeds the recommended value of 0.1 for nonpoint detector tallies
missed all bin error check: 25 tally bins had 4 bins with zeros and 21 bins with relative errors exceeding 0.10
the 10 statistical checks are only for the taily fluctuation chart bin and do not apply to other tally bins.
the taily bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.
waming. 1 of'the 1 tally fluctuation chart bins did not pass all 10 statistical checks.

wamning. 1 ofthe 1 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts

tlly 4
nps mean error vov slope fom
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. 1000 0.0000E+00 0.0000 0.0000 0.0
" 1249 3.5167E-04 0.3877 0.1752 0.0
data written to file inp18m
ascii fileinpl8p written with 5 events from 5 histories.

6 warning messages so far.

run terminated when 6 kcode cycles were done.

File: Outpl8

1-  probl8 -- keode in a hexagonal prism lattice.

2- ¢ three half control rods and five whole control rods.

3- 30 0-905-19291 fili=]

4. 31 0-906-19291 fill=1 (16.711300)

5- 37 0-907-19291 fill=1 (-16.711300)

6- 34 0-913-1929 fiil=1 (011.91850)

7- 32 0-914-1929 fill=1 (10.3217 59592 0)

8- 33 0-915-1929 fill=] (8.3557 14.4724 0)

9- 35 0-916-1929 fill=1 (-8.3557 14.47240)

10- 36 0-917-1929 fill=1(-10.3217 5.9592 0)

11+ ¢ universe I: structure of control rod.

12- 38 11 -2.02 -880 u=1 § control rod core

13- 39 6 -84 880-881 u=1 $ control rod cladding

14- 40 12 -1.00 881-882 u=1 §$ control rod gap

15- 41 6 -84 882 wu=1 §$control rod sheath

16- ¢ the space between the control rods, filled with lattice.

17- 140 0 -17129-19 905 906 907 913 914 915 916 917 fill=2
18- ¢ universe 2: lattice of fuel rods with water in between.

19- 42 12-1.00 -301 302 -303 304 -305306 v=2 lat=2 fill=

20- -37:27-1:330:0&

21- 24r39r24r311r24r311r24r39r2
- 24r39r23r312r23r312r23r39r21tr
- 23r310r22r313r22r313r22r 3101211

24- 23r35Th22r&

25- 22r358r22r

26- 22r316r22r317r22r316r23r

27- 22r315r23r316r23r315r24r

28- 21r315r24r315r24r315r24r

29- 21r315r23r316r23r3 157251

30- 21r315r22r317r22r315r 2 6r

31- 21r354r27r &

32- ¢ cancode remember & thru comment?
33- 2355127

34- 2325r22r325r28r

35- 2324r23r324r29r

36- 2323r24r323r210r

37- 2315r22r34r23r34r22r315r211r
33- 2314r23r34r22r34r23r314r212r
39- 2313r24r311r24r313r213r

40- 2313r23r312r23r313r214r

41- 2313r22r313r22r313r215r

42- 2346r2 16r

43- 2345217

44- 2344r218r

45- 21r341r220r

46- 21r340r22ir

47- 21r339r222r

48- 22r336r224r

49- 22r335r225r

50- 23r3320227r

5i- 24r329r229r

52- 25r326r231r

3- 26r323r233r
3 28r318r236r
- 211r311r240r
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63-

65-
66-
67-
68
69-
70-
-
-
73-
74-
75-
76-
71-
8-
79-
80-
81-
82-
83-
84-
85-

94~
95-
96-
97-
98-

264r
¢ universe 3: structure of fuel rod lattice elements.
154 2.13.75 -58 u=3 § fuel element
149 12 -1.00 58-268 u=3 $gap
144 7-19.66 268 -478 u=3 § liner
159 6 -84 478-698 u=3 §cladding
141 12 -1.00 698 u=3 § water between the fuel rods
162 017:-29:19:-1  $ outside world

*1 py 0  $x-zplane, reflective
17 ¢z 29.135
19 pz 31.75 $top of reactor
29 pz-31.75 $bottom of reactor
58 oz 3.4414 8515 .3240
268 cfz 34414 8515 3345
478 c/z 3.4414 8515 3475
698 c/fz 34414 8515 4318
880 ¢z 1.7251
881 cz 1.8051
882 ¢z 1.9051
905 cz 2.1055
906 c/z 16.7113 0 2.1055
907 c/z -16.7113 0 2.1055
913 c¢/z 011.91852.1055
914 c¢/z 10.3217 5.9592 2.1055
915 c¢/z 8.3557 14.4724 2.1055
916 c/z -8.3557 14.4724 2.1055
917 ¢z -10.3217 5.9592 2.1055
301 px 3.9330
302 px2.9498
303 p 11.7320508076 0 5.8994
304 p 11.7320508076 ¢ 3.9330
305 p -11.7320508076 0 -.9834
306 p -11.7320508076 0 -2.9498

impmn 1 18r O

m2  9223540c -.70573 92238.40c -23821 7014.40c -.05605

mé  41093.40¢ -.99000 40000.40c -.01000
m7  74000.40c -.74000

mlil  5010.03d -.6870 5011.40c -.0840 6012.40c -.2290

mi2  1001.00c1 1002.55¢1 8016.40c ]
mil2  hwir.0] Iwtr.0t
keode 200 1 56

warning. tallies are normed per fission neutron for one generation.

99-

100-
101-
102-
103-
104-
105-
106-
107-
108-
109-
110-
111

ksrc 3.2.2.23.2-3.2.2.23.243.2-43.243.1-432
e 01.11.10
fq fe

fc4 fuel rod flux in 5 y Jocati ged over 5 x

fan (154<(42{-10:-6 -1 0])) $ average 5 x elements at j=-1
(154<(42[-10:-6 3 0])) & $ average 5 x elements at j=3

(154<(42[-10:-6 10 0])) $ average 5 x elements at j=10 &
(154<(42[-10:-6 21 0]))) $ average 5 x elements at j=21
(154<(42[-10:-6 29 0])) $ average 5 x elements at j=29

sd4 104.7089062 4r $ 5 times the volume of cell 154

print -98

prdmp 2j -1

ptrac buffer=20 file=asc write=all event=bnk

1 initial source from ksrc card.

original number of points 8
points not in any cell 0
points in cells of zero importance 0
points in void cells
points in ambiguous cells 0

tal points rejected 0
Iis after expansion or contraction 200

remaining 8

print table 90
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nominal source size 200

at guess for k(eff.) 1.000000
cycles to skip before tallying 5
number of keff cycles that can be stored 201

total fission nubar data are being used.
itally 4 print table 30
+ fuel rod flux in 5 y locati ged over 5 x el

tally type 4 track length estimate of particle flux.

tally for neutrons

order of printing: fe
cells  (154<(42[~10:-6 -1 O]))(154<(42{-10:-6 3 O1)}(154<(42(~10:-6 10 O])}(154<(42[-10:-6 21 O])}(154<(42[-10:-6
2501

energy bins
0.00000E+00 to 1.00000E-02 mev
1.00000E-02 to 1.00000E-01 mev
1.00000E-01 to 1.00000E+00 mev
1.00000E+00 to 1.00000E+01 mev
total bin
Imaterial composition print table 40

the sum of the fractions of material 2 was 9.999900E-01
the sum of the fractions of material 7 was 7.400000E-01

the sum of the fractions of material 12 was 3.000000E+00

terial
‘wber component nuclide, atom fraction

2 92235, 0.37504 92238, 0.12499 7014, 0.49997
6 41093, 0.98982 40000, 0.01018

7 74000, 1.00000

1 5010, 0.71977 5011, 0.08004 6012, 0.20019
12 1001, 0.33333 1002, 0.33333 8016, 0.33333

associated thermal s(a,b) data sets:  hwtr.01t  Iwtr.0It

materiat
number component nuclide, mass fraction

2 92235, 0.70574 92238, 0.23821 7014, 0.05605
6 41093, 0.99000 40000, 0.01000
74000, 1.00000

11 5010, 0.68700 5011, 0.08400 6012, 0.22900
12 1001, 0.05300 1002, 0.10591 8016, 0.84109
warning. 3 of the materials had unnormalized fractions. |
1cell volumes and masses print table 50
cell  atom gram input  calculated reason volume

density  density  volume volume mass  pieces not calculated

30 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+H00 0  asymmetric
31 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+H)0 0  asymmetric
37 0.00000E+00 0.000C0E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
34 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
32 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
33 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

’uuw—-
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7 35 0.00000E+00 O0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
. 36 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
f 38 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0.00000E+00
10 39 5.44575E-02 8.40000E+00 0.00000EH00 0.00000E+00 0.00000E+00
11 40 9.50007E-02 1.00000EH)0 0.00000E+00 0.00000E+00 0.00000E+00
12 41 5.44575E-02 8.40000E+00 0.00000EH00 0.00000E+00 0.00000E+00
13 140 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
14 42 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
15 154 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+)0 0.00000E+00
16 149 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
17 144 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0.00000E+00
18 159 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00
19 141 9.50007E-02 1.00000E+00 0.00000EH00 0.00000E+00 0.00000E+00
20 162 0.06000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+0G
1surface areas print table 50
surface input calculated reason area
area area  not calculated
1 1 0.00000E+00 0.00000E+00 asymmetric
2 17 0.00000E+00 0.00000E+00 asymmetric
3 19 0.00000E+00 0.00000E+00 asymmetric
4 29 0.00000E+00 0.00000E+00 asymmetric
5 58 0.00000E+00 0.00000E+00 infinite
6 268 0.00000E+00 0.00000E+00 infinite
7 478 0.00000E+00 0.00000E+00 infinite
8 698 0.00000E+00 0.00000E+00 infinite
9 830 0.00000E+00 0.00000E+00 infinite
10 881 0.00000E+00 0.00000E+00 infinite
11 882 0.00000E+00 0.00000E+00 infinite
12 905 0.00000E+00 0.00000E+00 asymmetric
13 906 0.00000E+00 0.00000E+00 asymmetric
14 907 0.00000E+00 0.00000E+00 asymmetric
6 913 0.00000E+00 8.40057E+02
914 0.00000E+00 8.40057E+02
17 915 0.00000E+00 8.40057E+02
18 916 0.00000E+00 8.40057E+02
19 917 0.00000E+00 8.40057E+02
20 301 0.00000E+00 0.00000E+00 infinite
21 302 0.00000E+00 0.00000E+00 infinite
22 303 0.00000E+00 0.00000E+00 infinite
23 304 0.00000E+00 0.00000E+00
24 305 0.00000E+00 0.00000E+00
25 306 0.00000E+00 0.00000E+00
1cells print table 60
atom  gram neutron
cell mat density density volume  mass pieces importance
1 30 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
2 31 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
3 37 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4 34 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
5 32 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
6 33 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
7 35 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
8 36 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
9 38 11 1.15958E-01 2.02000E+00 0.00000E+00 0.60000E+00 0 1.0000E+00
10 39 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 © 1.0000E+00
11 40 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
12 41 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
13 140 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
14 42 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
15 154 2 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
6 149 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
& 144 7 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
159 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
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infinite
infinite
infinite
infinite
asymmetric
infinite
infinite
infinite
infinite
infinite
infinite
asymmetric



19 141 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 ¢ 1.0000E+00

il
1surfaces

surface

12905
13906
14 907
15 913
16 914
17 915
18 916
19 917
20 301
21 302
22303
23 304
24 305
25 306

QI temperatures in mev for the free-gas thermal neutron treatment.

‘f 162 ¢ 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00

4.42185E+03 0.00000E+00

print table 70

trans type surface coefficients

irefl.  py 0.0000000E+00

¢z 2.9135000E+01
Pz 3.1750000E+01
pz -3.1750000E+01
c/z 3.4414000E+00
clz 3.4414000E+00
c/z 3.4414000E+00
c/z 3.4414000E+00
¢z 1.7251000E+00
¢z 1.8051000E+00
¢z 1.9051000E+00
¢z 2.1055000E+00
¢/z 1.6711300E+01
c/z -1.6711300E+01
c/z 0.0000000E+00
¢/z 1.0321700E+01
¢/z 8.3557000E+00
o/z -8.3557000E+00
¢/z -1.0321700E+01
px  3.9330000E+00
PX  2.9498000E+00
p  1.0000000E+00
P 1.0000000E+00
P -1.0000000E+00
p -1.0000000E+00

8.5150000E-01 3.2400000E-01
8.5150000E-01 3.3450000E-01
8.5150000E-01 3.4750000E-01
8.5150000E-01 4.3180000E-01

0.0000000E+00 2.1055000E+00
0.0000000E+00  2.1055000E+00
1.1918500E+01 2.1055000E+00
5.9592000E+00 2.1055000E+00
1.4472400E+01  2.1055000E+00
1.4472400E+01  2.1055000E+00
5.9592000E+00 2.1055000E+00

1.7320508E+00 0.0000000E+00 5.8994000E+00
1.7320508E+00 0.0000000E+00 3.9330000E+00
1.7320508E+00  0.0000000E+00 -9.8340000E-01
1.7320508E+00 0.0000000E+00 -2.9498000E+00
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print table 72

non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

2 warning messages so far.
Icross-section tables

table length

1001.00c
1002.55¢
5011.40c
6012.40c
7014.40¢c
8016.40c
40000.40¢
41093.40c
74000.40¢
92235.40¢
92238.40¢
5010.03d

hwtr.01t 10193 deuterium in heavy water at 300 degrees kelvin

tables from file testlibl

1782 1-h-1 from endf-vi.1
4102 njoy

3229 ENDL library name:
4858 ENDL library name:
8535 ENDL library name:
5358 ENDL library name:

93372 ENDL library name:
42746 ENDL library name:
91244 ENDL library name:
34772 ENDL library name:
40834 ENDL library name:

print table 100

mat 125 05/26/93
( 120) 04/26/82

1nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP transtation: 900831 14:10:05
nd900719 MCNP translation: 900831 14:10:05
nd900719 MCNP translation: 900831 14:10:05
nd%00719 MCNP translation: Stotal nu 10:05

nd901118 MCNP translation: $total nu 56:49

3682 b-10 endf/b-iv new gamma production format ( 1273)

900207
900207
900207
900207

900323

900208

900208
900503
901119

14 0ct 75

1002 0 010/22/85

Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85

total 354900

‘waming. neutron energy cutoff is below some cross-section tables.
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ecimal words of dynamically allocated storage
¢ distribution written to file inp18s cycle=
3 wamning messages so far.
1 startingmerun.  fieldlength= 0 ¢p0= 0.00

prob18 - keode in 2 hexagonal prism lattice.

nps X y 2 cell lattice(i,j,k) surface u

1 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

2 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, ©)
3.492E+00 1.051E+00 2.000E-01 154

3 3.000E+H00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, ¢
3.492E+00 1.051E+00 2.000E-01 154

4 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O]
3.492E+00 1.051E+00 2.000E-01 154

5 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O)
3.492E+00 1.051E+00 2.000E-0t 154

6 3.000E+00 2.000E-0! 2.000E-01 140
3.492EH)0 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

7 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154
{.000E+00 2.000E-01 2.000E-01 140
L492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

9 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-0F 42( 0, -1, €
3.492E+00 1.051E+00 2.000E-01 154

10 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

11 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

12 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

13 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

14 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1,
3.492E+00 1.051E+00 2.000E-01 154

15 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( O, -1, 0)
3.492EH00 1.051E+00 2.000E-01 154

16 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.0S1E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

17 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.0SIE+00 2.000E-01 42(
3.492E+00 1.051E+0C 2.000E-01 154

18 3.000E+00 2.000E-01 2.000E-01 140

.3.49ZE+00 1.051E+00 2.000E-01 42( 0, -1, 0)

2
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N
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e

-1, ©

e

-1, 0

<

492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
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0

print table 110

v w energy weight  time

5.085E-01 4.733E-01 7.193E-01 2.209E+00 1.000E+00 0.000E+00
5.085E-01 4.733E-01 7.193E-01
0 5.085E-01 4.733E-01 7.193E-01
8.952E-01 ~4.447E-01 -2.944E-02 4.904E+00 1.000E+00 0.000E+00
8.952E-01 -4.447E-0] -2.944E-02
0 8.952E-01 -4.447E-01 -2.944E-02
-6.184E-01 4.495E-01 6.446E-01 3.809E-01 1.000E+00 0.000E+00
-6.184E-01 -4.495E-01 6.446E-01
0 -6.184E-01 -4.495E-01 6.446E-01
9.710E-01 -5.665E-02 -2.323E-01 1.331E+00 1.000E+00 0.000E+00
9.710E-01 -5.665E-02 -2.323E-01
0 9.710E-01 -5.665E-02 -2.323E-01
5.861E-01 1.496E-01 -7.963E-01 1.902E+00 1.000E+00 0.000E+00
5.861E-01 1.496E-01 -7.963E-01
0 5.861E-01 1.496E-01 -7.963E-01
-6.489E-02 -1.626E-01 9.845E-01 4.410E-01 1.000E+00 0.000E+00
-6.489E-02 -1.626E-01 9.845E-01
0 -6.489E-02 -1.626E-01 9.845E-01
-7.068E-02 3.263E-02 -9.970E-01 4.750E-01 1.000E+00 0.000E+00
-7.068E-02 3.263E-02 -9.970E-01
0-7.068E-02 3.263E-02 -9.970E-01
-3.915E-01 4.664E-01-7.932E-01 4.136E+00 1.000E+00 0.000E+00
-3.915E-01 4.664E-01 -7.932E-01
0-3.915E-01 4.664E-01 -7.932E-01
-2.368E-01 9.215E-01 -3.079E-01 7.453E-02 1.000E+00 0.000E+00
-2.368E-01 9.215E-01 -3.079E-01
0-2.368E-01 9.215E-01 -3.079E-01
1.946E-01 -3.204E-01 9.271E-01 3.128E+00 1.000E+00 0.000E+00
1.946E-01 -3.204E-01 9.271E-01
0 1.946E-01 -3.204E-01 9.271E-01
-6.698E-01 -7.177E-01 -1.905E-01 1.014E+00 1.000E+00 0.000E+00
-6.698E-01 -7.177E-01 -1.905E-01
0 -6.698E-01 -7.177E-01 -1.905E-01
-8.398E-01 -4.129E-01 3.524E-01 1.395E+00 1.000E+00 0.000E+00
-8.398E-01 -4.129E-01 3.524E-01
0-8.398E-0] ~4.129E-01 3.524E-01
-1.714E-01 -8.572E-01 4.857E-01 7.748E-01 1.000E+00 0.000E+00
-1.714E-01 -8.572E-01 4.857E-01
0-1.714E-01 -8.572E-01 4.857E-01
-2.489E-01 -5.118E-01 -8.222E-01 1.101E+00 1.000E+00 0.000E+00
-2.489E-01 -5.118E-01 -8.222E-01
0 -2.489E-01 -5.118E-01 -8.222E-01
-2.959E-01 2.119E-01 9.314E-01 1.951E+00 1.000E+00 0.000E+00
~2.959E-01 2.119E-01 9.314E-01
0-2.959E-01 2.119E-01 9.314E-0t
1.395E-01 -9.829E-01 1.202E-01 2.186E+00 1.000E+00 0.000E+00
1.395E-01 -9.829E-01 1.202E-01
0 1.395E-01 -9.829E-01 1.202E-01
6.909E-01 -7.110E-01 1.307E-01 1.865E+00 1.000E+00 0.000E+00
6.909E-01 -7.110E-01 1.307E-01
0 6.909E-01 -7.110E-01 1.307E-01
-6.580E-01 5.320E-01 -5.329E-01 1.229E+00 1.000E+00 0.000E+00
-6.580E-01 5.320E-01 -5.329E-01
0-6.580E-01 5.320E-01 -5.329E-01
-9.903E-01 -1.380E-01 1.353E-02 1.305E+00 1.000E+00 0.000E+00
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3.492E+00 1.0S1E+00 2.000E-01 42(
492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E4+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

21 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

22 3.000E+00 2.000E-G1 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

23 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

24 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

25 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

26 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

27 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

28 2.000E-01 3.000E-H00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

29 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

2.000E-01 3.000E+00 2.000E-01 140
.641E+00 4.456E-01 2.000E-01 42( -5,

o,

0,

0,

0,

0,

i

.641E+00 4.456E-01 2.000E-01 141

31 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

32 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

33 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

34 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

35 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

36 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

37 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

38 2.000E-01 3.000E+00 2.000E-01 140
3.641E+H00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 14}

39 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

40 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,

.641E+00 4.456E-01 2.000E-01 141

G.OOOE-OI 3.000E+00 2.000E-01 140

.641E+00 4.456E-01 2.000E-01 42( -5,

w

w
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0)
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0

0)

0

0)

0)

0

0]

0

0

0;

0

0)

0)

0)

0)

HNF-SD-SNF-CSWD-005, Rev. 0

-9.903E-01 -1.380E-0]1 1.353E-02
0-9.903E-01 -1.380E-01 1.353E-02
7.462E-01 4.859E-01 -4.551E-01 1.000E+00 1.000EH00 0.000E+00
7.462E-01 4.859E-01 4.551E-01
0 7.462E-01 4.859E-01 -4.551E-01
~1.977E-01 9.797E-01 3.360E-02 3.990E+00 1.000E+00 0.000E+00
-1.977E-01 9.797E-01 3.360E-02
0-1.977E-01 9.797E-01 3.360E-02
-9.117E-01 -3.647E-01 -1.891E-01 2.665E-0} 1.000E+00 0.000E+00
-9.117E-01 -3.647E-01 -1.891E-01
0-9.117E-01 -3.647E-01 -1.891E-01
-4.287E-01 8.361E-01-3.423E-01 1.156E+00 1.000E+00 0.000E+00
-4.287E-01 8.361E-01 -3.423E-01
0-4.287E-01 8.361E-01 -3.423E-01
1.080E-01 3.412E-01 -9.338E-01 2.669E+00 1.000E+00 0.000E+00
1.080E-01 3.412E-01 -9.338E-01
0 1.080E-01 3.412E-01 -9.338E-01
-9.111E-01 -9.012E-03 -4,122E-01 2.185E+00 1.000E+00 0.000E+00
-9.111E-01 -9.012E-03 -4.122E-01
0-9.111E-01 -9.012E-03 4.122E-01
-2.568E-01 -6.391E-01 -7.249E-01 7.280E-01 1.000E+00 0.000E+00
-2.568E-01 -6.391E-01 -7.249E-01
0 -2.568E-01 -6.391E-01 -7.249E-01
-2.912E-01 8.086E-01 5.113E-01 1.404E+00 1.000E+00 0.000E+00
-2.912E-01 8.086E-01 5.113E-01
0-2.912E-01 8.086E-01 5.113E-01
1.472E-01 -9.514E-01 2.705E-01 1.090E+00 1.000E+00 0.000E+00
1.472E-01 -9.514E-01 2.705E-01
0 1.472E-01 -9.514E-01 2.705E-01
-6.135E-01 -7.645E-01 -1.978E-01 2.483E+00 1.000E+00 0.000E+00
-6.135E-01 -7.645E-01 -1.978E-01
0-6.135E-01 -7.645E-01 -1.978E-01
-5.702E-01 5.651E-01 -5.963E-01 3.767E-01 1.000E+00 0.000E+00
-5.702E-01 5.651E-01 -5.963E-01
0 -5.702E-01 5.651E-01 -5.963E-01
-6.607E-01 5.373E-01 -5.242E-01 1.019E+00 1.000E+00 0.000E+00
-6.607E-01 5.373E-01 -5.242E-01
0-6.607E-01 5.373E-01 -5.242E-01
-9.742E-02 -3.639E-01 -9.263E-01 1.879E+00 1.000E+00 0.000E+00
-9.742E-02 -3.639E-01 -9.263E-01
0 -9.742E-02 -3.639E-01 -9.263E-01
-1.965E-01 -3.145E-01 -9.287E-01 4.700E-01 1.000E+00 0.000E+00
-1.965E-01 -3.145E-01 -9.287E-01
0 -1.965E-01 -3.145E-01 -9.287E-01
4.097E-01 8.465E-01 -3.399E-01 1.530E+00 1.000E+00 0.000E+00
4.097E-01 8.465E-01 -3.399E-01
0 4.097E-01 8.465E-01 -3.399E-01
~4.048E-02 8.831E-01 4.675E-01 2.675E+00 1.000E+00 0.000E+00
-4.048E-02 8.831E-01 4.675E-01
0 -4,048E-02 8.831E-01 4.675E-01
3.371E-01 -9.269E-01 -1.652E-01 9.222E-01 1.000E+00 0.000E+00
3.371E-01 -9.269E-01 -1.652E-01
0 3.371E-01 -9.269E-01 -1.652E-01
-1.867E-01 9.756E-01 -1.155E-01 $.702E-01 1.000E+00 0.000E+00
-1.867E-01 9.756E-01 -1.155E-01
0-1.867E-01 9.756E-01 -1.155E-01
-2.616E-01 2.336E-01 -9.365E-01 1.230E+00 1.000E+00 0.000E+00
-2.616E-01 2.336E-01 -9.365E-01
0-2.616E-01 2.336E-01 -9.365E-01
9.780E-01 -7.641E-02 -1.939E-01 1.083E+00 1.000E+00 0.000E+00
9.780E-01 -7.641E-02 -1.939E-01
0 9.780E-01 -7.641E-02 -1.939E-01
2.580E-01 -7.076E-01 6.578E-01 8.313E-01 1.000E+00 0.000E+00
2.580E-01 -7.076E-01 6.578E-01
0 2.580E-01 -7.076E-01 6.578E-01
-3.212E-01 -7.678E-01 -5.543E-01 1.081E+00 1.000E+00 0.000E+00
-3.212E-01 -7.678E-01 -5.543E-01
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3.641E+00 4.456E-01 2.000E-01 141
L000E-01 3.000E+00 2.000E-01 140
641E+00 4.456E-01 2.000E-01 42( -5,

3.641E+00 4.456E-01 2.000E-01 141

43 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

44 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

45 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

46 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

47 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+H00 4.456E-01 2.000E-01 14}

48 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

49 2.000E-01 3.060E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

50 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141

lestimated keff results by cycle

cycle
[ )
&

cycle
cycle
source distribution written to file inp18s

cycle

source distribution written to file inp18s
Iproblem summary

w

w

w

0)

0

0)

[

&

0)

0

0]

0)

. 0)

1 K{collision) 1.253108 removal lifetime(abs) 1.7557E+01
2 k(collision) 1.211997 removal lifetime(abs) 1.1671E+01
3 k(collision) 1.200265 removal lifetime(abs) 9.6992E+00
4 K(collision) 1.129530 removal lifetime(abs) 9.3720E+00
5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01
cycle =
6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01

cycle =

run terminated when 6 keode cycles were done.

neutron creation  tracks  weight
{per source particle)

source 1243 9.6077E-01

energy

1.8661E+00

energy cutoff

time cutoff

weight window 0 0 0.
cell importance 0 o 0.
weight cutoff 0 1.3743E-01
energy importance o 0. 0.
dxtran 0
forced collisions 0.
exp. transform 0.
upscattering ¢ 0

n)
&
tal

0.
0 0.
] 0.

5.3884E-11

capture

10 6.1640E-03 6.1355E-03
0. . loss to fission

1259 1.1044E+00 1.8761E+00

neutron loss

HNF-SD-SNF-CSWD-005, Rev. 0

0 -3.212E-01 -7.678E-01 -5.543E-01
5.039E-01 -1.460E-01 8.513E-01 3.341E+00 1.000E+00 0.000E+00
5.039E-01 -1.460E-01 8.513E-01 :

0 5.039E-01 -1.460E-01 8.513E-01
6.080E-01 5.487E-01 5.738E-01 4.097E-01 1.000E+00 0.000E+00
6.080E-01 5.487E-01 5.738E-01

0 6.080E-01 5.487E-01 5.738E-01
+2.932E-01 9.304E-01 -2.199E-01 2.229E+00 1.000E+00 0.000E+00
-2.932E-01 9.304E-01 -2.199E-01

0-2.932E-01 9.304E-01 -2.199E-01
-8.475E-01 -3.993E-01 -3.497E-01 1.362E+00 1.000E+00 0.000E+00
-8.475E-01 -3.993E-01 -3.497E-01

0-8.475E-01 -3.993E-01 -3.497E-01
1.200E-01 -9.195E-01 -3.743E-01 1.010E+00 1.000E+00 0.000E+00
1.200E-01 -9.195E-01 -3.743E-01

0 1.200E-01 -9.195E-01 -3.743E-01
7.085E-01 5.879E-01 3.904E-01 7.068E+00 1.000E+00 0.000E+00
7.085E-01 5.879E-01 3.904E-01

0 7.085E-01 5.879E-01 3.904E-01
4.261E-01 9.046E-01 9.254E-03 3.122E-01 1.000E+00 0.000E+00
4.261E-01 9.046E-01 9.254E-03

0 4.261E-01 9.046E-01 9.254E-03
5.431E-01 4.270E-01 -7.230E-01 5.484E-01 1.000E+00 0.000E+00
5.431E-01 4.270E-01 -7.230E-01

0 5.431E-01 4.270E-01 -7.230E-01
-1.053E-01 -9.805E-01 1.658E-01 1.545E+00 1.000E+00 0.000E+00
-1.053E-01 -9.805E-01 1.658E-01

0 -1.053E-01 -9.805E-01 1.658E-01

print table 175

source points generated
source points generated
source points generated
source points generated
source points generated
5

204

source points generated

6

tracks  weight
(per source particle)

energy

escape 220 1.2268E-01 1.2054E-01
0 0 0.

0 0 0.

weight window o 0. 0.

cell importance
3.8498E-03
energy importa
0. dxtran
forced collisions
exp. transform
downscattering

[ X
weight cutoff’ 1034 1.279]1E-01 5.1920E-03
nce 0 o
0 0. 0.
0. 0.
0. 0.
0 0 1.3605E+00
0 3.9980E-01 1.1590E-01

Toss to (n,xn) 5 3.0820E-03 2.4027E-02
0 4.5089E-01 2.4987E-01

1259 1.1044E+00

0
0

total 1.8761E+00
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number of neutrons banked 5 average lifetime, shakes cutoffs
utron tracks per source particle  1.0080E+00 escape 3.7027E+00 tco  1.0000E+34
utron collisions per source particle 1.8226E+01 capture 1.2954E+01 eco 0.0000E+00
otal neutron collisions 22764 capture or escape 1.1788E+01 wel -5.0000E-01
net multiplication 1.0032E+00 0.0035 any termination 1.2744E+01 we2 -2.5000E-01
computer time so far in thistun  0.00 minutes maximum number ever in bank 1
computer time in mecrun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 500880 most random numbers used was 1298 in history 14

range of sampled source weights = 7.7821E-01 to 1.0989E+00
Ineutron activity in each cell print table 126

tracks population collisions collisions number flux average  average
cell  entering * weight weighted weighted track weight track mfp
(per history) energy  energy  (relative)  (cm)

1 30 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2 3 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3 37 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
4 34 ] 0 Q¢ 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
5 32 0 o 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
6 33 0 4] 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
7 35 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
8 36 [ 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 38 920 618 1249 5.9116E-01 3.0414E-01 8.9304E-01 6.4212E-01 2.6324E+00

10 39 1635 637 130 6.3779E-02 8.8236E-02 7.6766E-01 6.4931E-01 2.6947E+00
11 40 1728 663 184 8.8176E-02 7.6162E-02 7.6184E-01 6.4437E-01 2.5146E+00
12 41 1867 712 317 1.5811E-01 8.6238E-02 7.9306E-01 6.5030E-01 2.6940E+00
13 140 0 o 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 2069 867 441 2.1911E-01 8.9382E-02 7.8771E-01 6.6777E-01 2.5091E+00
15 154 25302 1253 8436 4.1390E+00 1.2606E-01 8.5005E-01 6.6920E-01 2.4712E+00
149 49542 1253 580 2.8963E-01 1.0795E-01 8.2361E-01 6.7129E-01 2.5408E+00
144 51224 1254 885 4.2652E-01 1.0541E-01 8.1599E-01 6.6971E-01 2.2391E+00
18 159 58650 1254 4019 2.1254E+00 9.8931E-02 8.1154E-01 6.6977E-01 2.7541E+00
19 141 73122 1254 6523 3.2229E+00 9.4499E-02 8.0639E-01 6.6810E-01 2.5056E+00

total 266059 9765 22764 1.1324E+01
Ineutron weight balance in each cell -- external events print table 130

cell entering  source  energy time  exiting  total
cutoff  cutoff

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E-+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
38 4.8822E-01 0.0000E+00 0.0000E+00 0.0000E+00 -3.3091E-01 1.5731E-01

10 39 8.4996E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.4933E-01 6.2750E5-04

11 40 B.9904E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.9904E-01 3.9460E-06

12 41 9.7260E-01 0.0000E+00 0.0000E+00 0.0000E+00 -9.6978E-01 2.8204E-03

13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0600E+00 0.0000E+00
1442 1.0907E+00 0.0000E+00 0.0000E+00 0.0000E+00 -1.0913E+00 -5.9111E-04
15 154 12943E+01 8.4067E-01 0.0000E+00 0.0000E+00 -1.3171E+01 6.1278E-01
16 149 2.6508E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.6508E+01 3.5884E-05
17 144 2.7419E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.7405E+01 1.4572E-02
18 159 3.1331E+01 8.0064E-02 0.0000E+00 0.0000E+00 -3.1361E+01 5.0067E-02
19 141 39111E+01 4.0032E-02 0.0000E+00 0.0000E+00 -3.9150E+01 4.5860E-04

[ - UV IR S

total  1.4161E+02 9.6077E-01 0.0000E+00 0.0000E+00 -1.4174E+02 8.3809E-01
tron weight balance in each cell -- variance reduction events print table 130
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cell  weight cell weight  energy  dxtran  forced exponential total
window importance cutoff importance collision transform

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
38 0.0000E+00 0.0000E+00 1.2447E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 1.2447E-03

10 39 0.0000E+00 0.0000E+00 2.0097E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.0097E-04

11 40 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
12 41 0.0000E+00 0.0000E+00 2.9100E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.9100E-04

13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 154 0.0000E+00 O0.0000E+00 8.0354E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 8.0354E-03
16 149 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 144 0.0000E+00 0.0000E+00 -3.0848E-06 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -3.0848E-06
18 159 0.0000E+00 0.0000E+00 -2.5216E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -2.5216E-04
19 141 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total  0.0000E+00 0.0000E+00 9.5169E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 9.5169E-03
neutron weight balance in each cell -- physical events print table 130

cell  (nxn) fission capture lossto lossto  total
(n,xn)  fission

1 30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2 31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3 37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+H00
4 34 0.0000E+00 0.0000E+0C 0.0000E+00 0.0000E+00 (.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
7 35 0.0000E+00 0.0000E+00 0.G000E+00 0.0000E+00 0.0000E+(}0 0.0000E+00
8 36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 38 0.0000E+00 0.0000E+00 -1.5855E-01 0.0000E+00 0.0000E+00 -1.5855E-01
10 39 0.0000E+00 0.0000E+00 -8.2847E-04 0.0000E+00 0.0000E+00 -8.2847E-04
11 40 0.0000E+00 0.0000E+00 -3.9460E-06 0.0000E+00 0.0000E+00 -3.9460E-06
12 41 0.0000E+00 0.0000E+00 -3.1114E-03 0.G000E+00 0.0000E+00 -3.1114E-03
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+H0
14 42 1.2461E-03 0.0000E+00 -3.1955E-05 -6.2306E-04 0.0000E+00 $5.9111E-04
15 154 4.9179E-03 0.0000E+00 -1.7239E-01 -2.4589E-03 -4.5089E-01 -6.2082E-01
16 149 0.0000E+00 0.0000E+00 -3.5884E-05 0.0000E+00 0.0000E+00 -3.5884E-05
17 144 0.0000E+00 0.0000E+00 -1.4569E-02 0.0000E+00 0.0000E+00 -1.4569E-02
18 159 0.0000E+00 0.0000E+00 -4.9815E-02 0.G000E+00 0.0000E+00 -4.9815E-02
19 141 0.0000E+00 0.0000E+00 -4.5860E-04 0.0000E+00 0.0000E+00 -4.5860E-04

total  6.1640E-03 0.0000E+00 -3.9980E-01 -3.0820E-03 -4.5089E-01 -8.4760E-01
Ineutron activity of each nuclide in each cell, per source particle print table 140

cell nuclides atom total  collisions weightlost weight loss weight gain
fraction collisions * weight to capture to fission by (n,xn)

9 38 5010.03d 7.1977E-01 941 4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00
5011.40c 8.0041E-02 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40c 2.0019E-01 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00

10 39 41093.40c 9.83982E-0! 128  6.2802E-02 8.2814E-04 0.C000E+00 0.0000E+00
40000.40c 1.0183E-02 2 9.7676E-04 3.3160E-07 0.0000E+00 0.0000E+00

11 40 1001.00c 3.3333E-01 111 5.1533E-02 3.9251E-06 0.0000E+00 O0.0000E+00
1002.55¢ 3.3333E-01 33 1.5373E-02 2.0884E-08 0.0000E+00 0.0000E+00

. 8016.40c 3.3333E-01 40  2.1271E-02 0.0000E+00 0.0000E+00 0.C000E+00

.7 41 41093.40c 9.8982E-01

313 1.5623E-01 3.1072E-03 (.0000E+00 0.G000E+00
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4 1.8747E-03 4.2322B-06 0.0000E+00 0.0000E+00

i 40000.40c 1.0183E-02
. 42 1001.00c 3.3333E-01 257 1.2131E-01 4.3914E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 86 4.6121E-02 6.8027E-08 0.0000E+00 6.2306E-04
8016.40c 3.3333E-01 98 5.1682E-02 2.7495E-05 0.0000EH00 0.0000E+00

15 154 92235.40c 3.7504E-01 4759 23227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40¢ 1.2499E-01 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
7014.40c 4.9997E-01 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00

16 149  1001.00c 3.3333E-01 345  1.6812E-01 4.4875E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 110 5.8433E-02 9.1921E-08 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 125 6.3072E-02 3.1305E-0S 0.0000E+00 0.0000E+00

17 144 74000.40c 1.0000EHC 885 4.2652E-01 14569E-02 0.0000E+00 0.0000E+H00

18 159 41093.40c 9.8982E-01 3965 2.1009E+00 4.9769E-02 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 54 2.4590E-02 4.6175E-05 0.0000E+00 0.0000E+H00

141 1001.00c 3.3333E-01 4029 1.9096E+00 7.9511E-05 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 1122 5.8206E-01 9.0056E-07 0.0000E+00 0.0000E+00
8016.40c 3.3333E-0! 1372 7.3131E-01 3.7819E-04 0.0000E+00 0.0000E+00

1

]

total 22764 1.1324E+01 3.9980E-01 4.5089E-01 3.0820E-03

total over all cells for each nuclide total  collisions weightlost weight loss weight gain
collisions  * weight to capture to fission by (n,xn)

1001.00¢ 4742 2.2505E+00 9.2315E-05 0.0000E+00 0.0000E+00
1002.55¢ 1351 7.0199E-01 1.0814E-06 0.0000E+00 6.2306E-04
5011.40¢ 76  3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40c 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00
. 7014.40¢ 2207 1.0775E+00 1.6682E-02 0.0000E+)0 0.0000E+00
8016.40c 1635  8.6733E-01 4.3699E-04 0.0000E+00 0.0000E+00
40000.40¢ 60 2.7441E-02 5.0739E-05 0.0000E+00 0.0000E+00
41093.40c 4406  2.3199E+00  5.3704E-02 0.0000E+00 0.0000E+00
74000.40¢ 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00
92235.40¢ 4759 2.3227E+00  1.3244E-01 4.4247E-01 5.8410E-04
92238.40c 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
5010.03d 941  4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00

the initial fission neutron source distribution used the 8 source points that were input on the ksre card.
the criticality problem was scheduled to skip 5 cycles and run a total of 6 cycles with nominally 200 neutrons per cycle.
this problem has run 5 jnactive cycles with 1027 neutron histories and 1 active cycles with 222 neutron histories.

this ion has leted the d number of keff cycles using a total of 1249 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no d collision/absorption/track-length estimate for keff because only 1 active cycles were run.
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k{coll} k(abs) k(track) k(coll) stdev k(abs) stdev k(track)stdev k(c/a’t) stdev fom

200(1.25311 1.26302 1.22009 |
257]1.21200 1.25252 1.12957 |
195]1.20026 1.14326 1.13006 |
193 1.12953 1.16269 1.10757 |
182 113599 1.12465 1.11238 |
~~~~~~ begin active keff cycles
6 22211.07701 1.04669 1.07528 |

4 nps= 1249
fuel rod flux in 5 y locati ged over 5 x
tally type 4 track Jength estimate of particle flux.  units l/em**2

kW —
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ber of histories used for normalizing tallies=  200.00
cell ais (154<42[-10 -1 0] 42{-9 -1 0] 42{-8 -1 0] 42[-7 -1 0] 42[-6 -1 0])
cell b is (154<42(-10 3 0] 42[-9 3 0] 42[-8 3 0] 42[-7 3 0] 42{-6 3 0))
cell ¢ is (154<42[-10 10 0] 42(-9 10 0] 42{-8 16 0] 42(-7 10 0) 42[-6 10 0])
cell d is (154<42(-10 21 0] 42{-9 21 0] 42[-8 21 0} 42[-7 21 0] 42{-6 21 0})
cell eis (154<42{-10 29 0] 42[-9 29 0] 42{-8 29 0] 42[-7 29 0] 42{-6 29 0))

{ tally for neutrons HNF-SD-SNF-CSWD-OOS, Rev. 0

volumes
celi: a b c d €
1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02

energy:  1.0000E-02 1.0000E-01 1.0000E+00 1.0000E+01 total

cell
a  0.00000E+00 0.0000 2.834017E-050.9975 1.86420E-04 0.4656 1.36846E-04 0.5743 3.51668E-04 0.3877
b 1.07442E-050.9975 1.58576E-04 0.5120 2.32928E-04 0.3945 4.44462E-050.5872 4.46694E-04 0.2855
¢ 2.16778E-050.7232 9.40943E-050.5519 $.37835E-050.5876 1.51034E-04 0.7075 3.20589E-04 0.3937
d  1.47903E-050.5831 0.00000E+000.0000 1.15515E-04 0.5838 1.69653E-04 0.5071 2.99958E-04 0.3718
e 8.04943E-06 0.9975 0.00000E+00 0.0000 0.00000E+00 0.0000 6.81909E-05 0.7477 7.62403E-05 0.6763

tanalysis of the results in the tally fluctuation chart bin (tfc) for tally 4 withnps= 1249 print table 160

normed average tally per history = 3.51668E-04 unnormed average tally per history = 3.68228E-02

estimated tally relative error = 0.3877 estimated variance of the variance =0.1752
relative error from zero tallies = 0.3464 relative error fiom nonzero scores = 0.1740
number of nonzero history tallies = 8 efficiency for the nonzero tallies = 0.0400

‘history number of largest tally = 1034 largest unnormalized history tally = 1.41575E+00

(largest tally)/(average taily) = 3.84476E+01 {largest tally)/(avg nonzero tally)= 1.53791E+00

(confidence interval shift)mean = 0.0793 shifted confidence interval center = 3.79539E-04

.he largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

s= 222 for this table because 5 keffcyclesand 1027 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.

mean 3.51668E-04 4.10723E-04 0.167927

relative emror 3.87653E-0t 3.61597E-01 -0.067213

variance of the variance 1.75161E-01 1.47665E-01 -0.156976

shifted center 3.79539E-04 3.77169E-04 -0.006244

figure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

*x%3* the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 4

tfe bin Tative err —--variance of the variance-—  -figure of merit--  -pdf-
behavior behavior value decrease decreaserate  value decrease decreaserate  value behavior slope
desired  random  <0.10 yes l/sqri(nps) <010  yes 1/nps constant random  >3.00
observed random 0.39  yes yes 0.18  yes yes

passed? yes no  yes yes no  yes yes no

o
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ing. the tally in the tally fluctuation chart bin did not pass 3 of the 10 statistical checks.

rmed tally density for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 161
abscissa ordinate log plot of tally probability density function in tally £ ion chart bin( de,slope=0.0)
tally number num den log den:d d

1.00-01  1-2.43-01 -0.614 |
1.26-01  00.00400 0.000
1.58-01  00.00+00 0.000
2.00-01  00.00+00 0.000
25101 ©0.00+00 0.000
31601 00.00+00 0.000
3.98-01  ©0.00+00 0.000
5.01-01  00.00400 0.000
63101 27.71-02 -1.113 1
7.94-01  00.00+00 0.000 1

1.00+00  1243-02 -1.614m |

1.26+00  00.00+00 0.000 |

1.58+00  46.14-02 -1.212 |

total  84.00-02 d d

curnulative tally number for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

abscissa cum ordinate plot of the cumulative number of tallies in the tally fluctuation chart bin from 0 to 100 percent
tally nmumber cum peti—----—10 20 30- 40- 50 60: 70 80- 90100

1.00000E-01 1 12.500*s#**#xspeax | | | |} | | | |
1.25893E-01 1 12.500[*****essspas | | | | | | |
1.58489E-01 1 12.500[s*wssssenjean | | | | | | |
1.99526E-01 1 12.500[*#x*asssnjas || | | | S | |
251189E-01 1 12.500p**xsswaxpexs | |||} | | | |
3.16228E-01 1 12.500[kxsswewexare || | |} ] ] | |
3.98108E-01 1 12.500[sxsxwsensjane | | | [ | | |
188E-01 1 12,500 ewssesxpers (| | | | | | | |
‘wsss.m 3 37.500] i | | | | | | |
#D4329E-01 3 37.500| | | | [ | | | |

1.00000E+00 4 50.000 I T
125893E+00 4 50.000] | { | t T T T

1.58480E+00 8 100.000} | I

total 8 100.000:w-mwr-+10wmrr-e-20-mmsme-30ommrrmmtfOen

b
0. 70 80. 90. 100

cumulative unnormed tally for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

abscissa cum ordinate plot of the cumulative tally in the tally fluctuation chart bin from 0 to 100 percent
tally tally/nps cum pcti---—- —10. 20 30- 40— 50- 60: 70: 80: 50: 100
1.000E-01 4.632E-04 1.258/* |
1.259E-01 4.632E-04 1.258]* |
1.585E-01 4.632E-04 1.258}* |
1.995E-01 4.632E-04 1.258* |
|
|
|

2.512E-01 4.632E-04 1.258*
3.162E-01 4.632E-04 1.258]*
3.981E-01 4.632E-04 1.258|*
SOI12E-0]1 4.632E-04 1258* | |

6.310E-01 6.195E-03 16.825[ssassassonnsias | | | | | | | | |

7.943B-01 6.195E-03 16825+ **swxaxjramuxsx | | | | | | | | |

1.000E+00 1.017E-02 27.628 [ T I I S R R

1.259E+00 1.017E-02 27.628] { | [ T T T T

1.585E+00 3.682E-02 100.000} | | | | | | | | I |
total 3.68228E-02 100.000:---—~-10. 20: 30 40- 50 60 -70: 80: 90. 100

1status of the statistical checks used to form confidence intervals for the mean for each tally bin

[ | I N
| |
| | I N
[ | [
| I N B | T |
| [
| [
ool [

tally resuit of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins

missed 3 of 10 tfc bin checks: the relative error exceeds the recommended value of 0.1 for nonpoint detector tatlies
missed all bin error check: 25 tally bins had 4 bins with zeros and 21 bins with relative errors exceeding 0.10
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tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.

waming. 1ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
warning. 1 of the 1 taliies had bins with relative errors greater than recommended.

1tally fluctuation charts

wlly 4
nps mean error vov slope fom
1000 0.0000E+00 0.0000 0.0000 0.0
1249 3.5167E-04 0.3877 0.1752 0.0
tally data written to file inp18m
ascii fileinpl8p written with  5events from 5 histories.

6 warning messages so far.

run terminated when 6 kcode cycles were done.

File: Inp200
I+ prob20 - continuous energy electron version of problem prob19.
2- 1 1-1931-23-45-6

3. 2 0#
4-
5- 1 202
+ plane
6- 2 pz.00635
7- 3 px-10
8- 4 x100
+ plane

- 5 y-103
plane
- 6 p0100 1100 0101

1i-
12- ml 74184.1
13- sdeferg=1 sur=1 vec=001 par=3

14-  imppe 10
15- modepe
16-  *lp 12
17- €0 .1.191.282.373 .464 .555 .645.736 .827 918 1.1
18- *flle 12

19- 9 000 100 010 000 1

warning. non-orthogonality of surface transformation 9> 2.e-6

20- fq ef
21- f2lee 12
22 *28p 1

23- €28 -0010l.e-6.1.191.282.373 464 .555 .645 736 .827 918 1.1
24- 58 -.00101.e-6.1.191.282.373 464 .555 .645 736 .827 918 1.1

25-  f58el
26-  féipl

27- f3lel2
28-  fi3lelct
29- fale 12
30-  fidlelc2
31- fSliel12
32-  fislele3
33- 8 1000nt
34- *8:pe 1
35- nps 10000
36-  ctme 30

37-  prémp 2j-1

- cutp 1j .1
cute 1j .1
- print 11070
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41-

.-m'ng. tr 9 card unused.

wamning. 1 energy bins of tally 1 are below energy cutoff.

warning. tally 8 needs zero energy bin for negative 8 scores.
Icells print table 60

atom gram photon  electron
cell mat density density volume mass pieces importance importance

1 1 1 6.31828E-02 1.93000E+01 2.54000E+00 4.90220E+01 0 1.0000E+00 1.0000E+H00
2 2 0 0.00000E+00 0.00000E+00 0.00000E+00 0.0G000E+00 0 0.0000E+00 0.0000E+H0

total 2.54000E+00 4.90220E+01
1surfaces print table 70

surface trans type surface coefficients

Pz 0.0000000E+00
Pz 6.3500000E-03
px -1.0000000E+01
px  1.000CO0OE+01
Py -1.0000000E+01
P 0.0000000E+00 1.0000000E-01 0.0000000E+00 1.0000000E+00

OB W -
AL BE W -

minimum source weight = 1.0000E+00 maximum source weight = 1.0000E+00

4 warning messages so far.

cross-section tables print table 100
table length
tables from file testlibl
74000.02p 755 01/15/93
total 755

maximum photon energy set to 100.0 mev (maximum electron energy)
tables from file testlibl

7400001 478 11/16/88

decimal words of dynamically allocated storage

4 warning messages so far.
1 startingmerun.  field length= 0  cp0= 0.00 print table 110

prob20 - continuous energy electron version of problers prob19.

nps X y z  cell surf n v w energy  weight  time

1 0.000E+00 0.000E+00 0.000E+00
2 0.000E+00 0.000E+00 0.000E+00

3 0.000E+00 0.000E+00 0.000E+00

4 0.000E+00 0.000E+00 0.000E+00

. 5 0.000E+00 0.000E+00 0.000E+00
. 0.000E+00 0.000E+00 0.000E+00

7 0.000E+00 0.000E+00 0.000E+00

1 3.096E-01 -4.068E-01 8.595E-01 1.000E+00 1.000E+00 0.000E+00
1 9.871E-01 1.062E-01 1.197E-01 1.000E+00 1.000E+00 0.000E+00
1-1.347E-01 5.198E-01 8.436E-01 1.000E+00 1.000E+00 0.000E+00
1-6.548E-02 7.832E-01 6.184E-01 1.000E+00 1.000E+00 0.000E+00
1 1.554E-01 -9.204E-01 3.588E-01 1.000E+00 1.000E+00 0.000E+00
1 2.608E-01 -6.984E-01 6.665E-01 1.000E+00 1.000E+00 0.000E+00

1 6.931E-01 -9.170E-02 7.149E-01 1.000E+00 1.000E+00 0.000E-+00
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ile: Outp20
prob20 - continuous energy electron version of problem prob19.
- 1 1-1931-2345-6

3- 2 0#
4-
5- 1 202
+ plane
6- 2 pz.00635
7- 3 px-10
8- 4 x100
+ plane
9- 5 y-103
+ plane

10- 6 p01006 1100 0101

12 ml 74184.1
13- sdeferg=1 sur=1 vec=001 par=3

14- imppet 0
15- mode p e
16- *fipp 12
17- €0 .1.191 282 .373 464 .555 .645 736 .827 .918 1.1
18- *lle 12

19- 9 000 100 010 000 1

waming. non-orthogonality of surface transformation 9> 2.e-6

20- fg ef
21- f2le 12
22-  *28p 1

23- €28 -.00101.e-6.1.191 .282.373 .464.555 .645 .736 .827 .918 1.1
24- €58 -.00101.e-6.1.191.282.373 464 .555 .645 .736 .827 918 1.1

25-  f58el
26-  féipl

- f3lel2

‘- fi3lelcl

- fdle 1 2
30-  fidlelc2
31- fShel2
32-  fiSlele3
33- 8 1000nt
34-  *Bpe 1
35- nps 10000
36-  ctme 30

37-  prdmp 2j-1

38-  cutp I .1

39-  cute 1j .1

40-  print 11070

41.
warning. tr 9 card unused.
waming. 1 energy bins of tally 1 are below energy cutoff.

warning. tally 8 needs zero energy bin for negative f8 scores.
Icells print table 60

atom gram photon  electron
cell mat density density volume mass pieces importance importance

1 1 1 6.31828E-02 1.93000E+01 2.54000E+00 4.90220E+01 0 1.0000E+00 1.0000E+00
2 2 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O 0.0000E+00 0.0000E+00

total 2.54000E+00 4.90220E+01
Isurfaces print table 70

.surface trans type surface coefficients
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4

(! Pz 0.0000000E+00
2 Pz 6.3500000E-03
3 px -1.0000000E+01
4 px 1.0000000E+01
s s Py -1.0000000E+01
6 6

minimum source weight = 1.0000E+00 maximum source weight = 1.0000E+00

4 warning messages so far.
1cross-section tables

table length
tables from file testlibl
74000.02p 755

total 755

print table 100

01/15/93

maximum photon energy set to 100.0 mev (maximum electron energy)

tables from file testlibl

74000.01e 478

decimal words of dynamically altocated storage

4 waming messages so far.
rting merun.  field length= 0

cp0= 0.00

11/16/88

prob20 - continuous energy electron version of problem probi9.

nps X y z

1 0.000E+00 0.000E+00 0.000E+00
2 0.000E+00 0.000E+00 0.000E+00
3 0.000E+00 0.000E+00 0.000E+00
4 0.000E+00 0.000E+00 0.000E+00
5 0.000E+00 0.000E+00 0.000E+00
6 0.000E+00 0.000E+00 0.000E+00
7 0.000E+00 0.000E+00 0.000E+00
8 0.000E+00 0.000E+00 0.000E+00
9 0.000E+00 0.000E+00 0.000E+00
10 0.000E+00 0.000E+00 0.G00E+00
11 0.000E+00 0.000E+00 0.000E+00
12 0.000E+00 0.000E+00 0.000E+00
13 0.000E+00 0.000E+00 0.000E+00
14 0.000E+00 0.000E+)0 0.000E+00
15 0.000E+00 0.000E+00 0.000E+00
16 0.000E+00 0.000E+00 0.000E+00
17 0.000E+00 0.000E+00 0.000E+00
18 0.000E+00 0.000E+00 0.000E+00
19 0.000E+00 0.000E+00 0.000E+00
20 0.000E+00 0.000E+00 0.000E+00
21 0.000E+00 0.000E+00 0.000E+00
22 0.000E+00 0.000E+00 0.000E+00
23 0.000E+00 0.000E+00 0.000E+00
24 0.000E+00 0.000E+00 0.000E+00

25 0.000E+00 0.000E+00 0.000E+00
.6 0.000E+00 0.000E+00 0.000E+00

27 0.000E+00 0.000E+00 0.000E+00

cell surf u

v w

energy  weight

1 3.096E-01 -4.068E-01
1 9.871E-0f 1.062E-01
1-1.347E-01 5.198E-01
1 -6.548E-02 7.832E-01
1 1.554E-01 -9.204E-01
1 2.608E-01 -6.984E-01
1 6.931E-01 -9.170E-02
1-3.604E-01 4.799E-01 7.999E-01
1-2.241E-01 3.960E-01 8.905E-01
1-2.928E-01 -7.352E-01 6.114E-01
1 8.260E-01 1.184E-01 5.510E-01
1 7.540E-01 -1.976E-01 6.264E-01
1 8.140E-01 -3.427E-01 4.650E-01
1-1.257E-01 8.038E-01 5.814E-01
1 -1.464E-01 -1.070E-01 9.834E-01
1 1.310E-02 -1.617E-02 9.998E-01
1-8.843E-01 -4.126E-01 2.187E-01
1 4.260E-01 4.153E-01 8.038E-01
1-7.311E-01 -1.136E-02 6.822E-01
1-2.370E-01 3.207E-01 9.171E-01
1 4.276E-0] -2.485E-02 9.036E-01
1 7.662E-01 7.908E-02 6.378E-01
1-4.247E-01 2.688E-01 8.645E-0]
1 2.096E-01 5.730E-01 7.923E-01
1 -2.665E-03 -5.270E-01 8.499E-01
1 7.228E-01 4.233E-01 5.463E-01
1 3.484E-01 -3.564E-0] 8.669E-01

8.595E-01
1.197E-01
8.436E-01
6.184E-01
3.588E-01
6.665E-01
7.149E-01
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p 0.6000000E+00 1.0000000E-01 0.0000000E+00 1.0000000E+00

print table 110

time

1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
LOOOE+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
LOOOE+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.0GOE+00 1.000E+00 0.000E+00
1.O00EH)0 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.OOOE+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00



8 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00

31 0.000E+00 0.000E+00 0.000E+00
32 0.000E+00 0.000E+00 0.000E+00
33 (.000E+00 0.000E+00 0.000E+00
34 0.000E+00 0.000E+00 0.000E+00
35 0.000E+00 0.000E+00 0.000E+00
36 0.000E+00 0.000E+00 0.000E+00
37 0.000E+00 0.000E+00 0.000E+00
38 0.000E+00 0.000E+00 0.000E+00
39 0.000E+00 0.000E+00 0.000E+00
40 0.000E+00 0.000E+00 0.000E+00
41 0.000E+00 0.000E+00 0.000E+00
42 0.000E+00 0.000E+00 0.000E+00
43 0.000E+00 0.000E+00 0.000E+00
44 0.000E+00 0.000E+00 0.000E+00
45 0.000E+00 0.000E+00 0.000E+00
46 0.000E+00 0.000E+00 0.000E+00
47 0.000E+00 0.000E+00 0.000E+00
48 0.000E+00 0.000E+00 0.000E+00
49 0.000E+00 0.000E+00 0.000E+00
50 0.000E+00 0.000E+00 0.000E+00
1problem summary
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1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00

1 8.706E-01 -3.198E-01
1-8.188E-01 2.059E-01
1 5727E-01 8.124E-01
1 5390E-02 5.914E-01
1-5.778E-01 5.375E-01
1-7.198E-01 -2.890E-01 6.311E-01
1 2.210E-01 2.482E-01 9.432E-01
1 4339E-0F 7.515E-02 8.978E-01 1.000E+00 1.000E+00 0.000E+00
1-4.263E-01 8.450E-01 3.123E-01 1.000E+00 1.000E+00 0.000E+00
1 -3.933E-01 -9.179E-01 5.266E-02 1.000E+00 1.000E+00 0.000E+00
1-4.846E-01 4.378E-01 7.573E-01 1.000E+00 1.000E+00 0.C00E+00
1 -5.950E-01 -5.730E-01 5.636E-01 1.000E+00 1.000E+00 0.000E+00
1-7.252E-01 -5.143E-01 4.578E-01 1.000E+00 1.000E+00 0.000E+00
1-7.156E-01 4.734E-01 5.136E-01 1.000E+00 1.000E+00 0.000E+00
1-1.771E-01 9.229E-01 3.417E-01 1.000E+00 1.000E+00 0.000E+00
1-1.149E-01 4.206E-01 8.999E-01 1.000E+00 1.000E+00 0.000E+00
1 4.509E-01 8.630E-02 8.884E-01 1.000E+00 1.000E+00 0.000E+00
1-7.358E-01 2.500E-01 6.294E-01 1.000E+00 1.000E+00 0.000E+00
1-8.448E-01 3.645E-01 3.917E-01 L.OOOE+00 1.000E+00 0.000E+00
1 1.958E-01 -2.769E-01 9.407E-01 1.000E+00 1.000E+00 0.000E+00
1 2.788E-01 -7.325E-03 9.603E-01 1.000E+00 1.000E+00 0.000E+00
1-3.201E-01 4.174E-01 8.505E-01 1.000E+00 1.000E+00 0.000E+00
1 8.960E-01 -1.641E-01 4.126E-01 1.000E+00 1.000E+00 0.000E+00

3.738E-01
5.359E-01
1.100E-01
8.046E-01
6.141E-01

o i e b e s e e b el T et e e e e

run terminated when 10000 particle histories were done.
photon creation  tracks  weight energy photon loss tracks  weight energy
(per source particle) {per source particle)
source ¢ 0. 0. escape 575 5.7500E-02 1.5476E-02
energy cutoff [
time cutoff ¢ 0 0.
*h( window 0 0. 0. weight window 0 0. 0.
importance (O 0. cell importance 0 o 0.
weight cutoff 0 0. 0. weight cutoff’ o o 0.
energy importance 0 0. 0. energy importance 0 0. 0.
dxtran 00 Q. dxtran 0 o 0.
forced collisions 0 0 0. forced collisions 0 0 0.
exp. transform 0 o 0. exp. transform 0 o 0.
from neutrons 0 0 0. compton scatter o o 6.6993E-05
‘bremsstrahlung 694 6.9400E-02 1.7315E-02 capture 119 1.1900E-02 1.7720E-03
p-annihilation 0 0 . pair production 0 0. 0.
electron x-rays 0 0. 0.
1st fluorescence 0 0 0.
2nd fluorescence 0 0. 0.
total 694 6.9400E-02 1.7315E-02 total 694 6.9400E-02 1.7315E-02
number of photons banked 694 average lifetime, shakes cutoffs
photon tracks per source particle  6.9400E-02 escape 6.7786E-05 tco 1.0000E+34
photon collisions per source particle 1.3000E-02 capture 8.3325E-05 eco 1.0000E-01
total photon collisions 130 capture or escape 7.0450E-05 wcl  0.0000E+H00
any termination 7.0450E-05 we2  0.0000EH)0
0
electron creation tracks  weight energy electron loss  tracks  weight energy
(per source particle) (per source particle)
source 10000 1.0000E+00 1.0000E+00 escape 9464 9.4640E-01 7.1762E-01
energy cutoff 2046 2.0460E-01 2.0141E-02
time cutoff 0 0. 0.
weight window 0 0. 0. weight window o 0. 0.
cell importance 0 0. 0. cell importance [ 0.
weight cutoff 0 0 0. weight cutoff’ 0 0. 0.
energy importance 0 0 0. energy importance 0 0 0.
ir production 0 0 0. scattering 0 0. 2.6560E-01
‘vpmn recoil 2 2.0000E-04 3.7815E-05 bremsstrahlung 0 0. 2.4158E-02
oto-electric

29 2.9000E-03 4.7387E-04
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hoton auger 0 0. 0.
tron auger 0 0. 0.
k-on 1479 1.4790E-01 2.7007E-02

total 11510 1.1S10E+00 1.0275SE+00 total 11510 1.1510E+00 1.0275E+00
number of electrons banked 1510 cutoffs
electron tracks per source particle  1.1510E+00 tco 1.0000E+34
electron sub-steps per source particle 7.7164E+01 eco 1.0000E-01
total electron sub-steps 771636 wel  0.0000E+00
we2 0.0000E+00
computer time so far in thistun 0,00 minutes maximum number ever in bank 4
computer time in merun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 4748878 most random numbers used was 4277 in history 7375

Tange of sampled source weights = 1.0000E+00 to 1.0000E+00
1photon activity in each celi print table 126

tracks  population collisions collisions number flux average  average
cell  entering * weight weighted weighted track weight track mfp
{per history) energy  energy ({relative) (cm)

1 1 ] 694 130 1.3000E-02 2.8286E-01 2.8286E-01 1.0000E+00 1.6113E-01

total 0 694 130 1.3000E-02
lelectron activity in each cell print table 126
tracks  populati b bsteps  number flux average  average
cell  entering * weight weighted weighted track weight track mfp

(per history) energy  energy (relative) (cm)

1 1 10000 11510 771636 7.7164E+01 7.4988E-01 7.6821E-01 1.0000E+00 2.5110E-04

.otal 10000 11510 771636 7.7164E+01

lally 1T nps= 10000
tally type 1* energy crossing a surface. units mev
taily for photons

surface: 1 2
energy
1.0000E-01 0.00000E+00 0.0000 0.00000E+00 0.0000
1.9100E-01 1.20113E-03 0.1079 2.16688E-03 0.0814
2.8200E-01 8.17217E-04 0.1673 2.04350E-03 0.1062
3.7300E-01 9.52191E-04 0.1829 1.82060E-03 0.1357
4.6400E-01 1.03815E-03 0.2001 1.00234E-03 0.2043
5.5500E-01 5.66295E-04 0.3018 8.02842E-04 0.2503
6.4500E-01 6.09365E-04 0.3162 6.54966E-04 0.3016
7.3600E-01 3.45345E-04 0.4472 4.20131E-04 0.4085
8.2700E-01 7.79347E-05 0.9999 7.03770E-04 0.3334
9.1800E-01 1.70096E-04 0.7070 8.29418E-05 0.9999
1.1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  5.77773E-03 0.0811 9.69798E-03 0.0608
lally 6 aps= 10000
tally type 6 track length estimate of heating. units mev/gram
tally for photons

masses
cell: 1
4.90220E+01
cell: 1
energy

1.0000E-01  0.00000E+00 0.0000
1.9100E-01 1.80395E-05 0.0935

8200E-01 4.79830E-06 0.1242
.7300E-01  1.64870E-06 0.2061
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4.6400E-01 1.76412E-06 0.4116

! 500E-01 6.34259E-07 0.4736

500E-01 2.47457E-07 0.3129

3600E-01 2.58011E-07 0.6571

8.2700E-01 1.16245E-07 0.3470

9.1800E-01 4.46610E-08 0.6403
1.1000E+00  0.000Q0E+00 0.6000

total  2.75512E-05 0.0722
ttally 28 nps= 10000

tally type 8* energy deposition

tally for photons electrons

ceil: 1
energy
-1.0000E-03 -8.72550E-04 0.1508
0.0000E+00 0.00000E+00 0.0000
1.0060E-06 0.00000E+00 0.0000
1.0000E-01 1.08193E-02 0.0227
1.9100E-01 3.91016E-02 0.0170
2.8200E-01 4.36100E-02 0.0210
3.7300E-01 3.53763E-02 0.0286
4.6400E-01 2.66881E-02 0.0382
5.5500E-01 2.21833E-02 0.0468
6.4500E-01 1.58947E-02 0.0606
7.3600E-01 1.08330E-02 0.0790
8.2700E-01 8.71177E-03 0.0940
9.1800E-01 6.65495E-03 0.1136
1.1000E+00 4.79000E-02 0.0446
total  2.66900E-01 0.0090
tally 11 nps= 10000

talfy type 1* energy crossing a surface.

tally for electrons

urface: 1 2

nergy
1.0000E-01 0.00000E+00 0.0000
1.9100E-01 1.08698E-03 0.1176
2.8200E-01 2.19643E-03 0.1039
3.7300E-01 3.60063E-03 0.0956
4.6400E-01 6.94424E-03 0.0774
5.5500E-01 1.32283E-02 0.0615
6.4500E-01 2.19441E-02 0.0516
7.3600E-01 3.87821E-02 0.0411
8.2700E-01 6.96113E-02 0.0321
9.1800E-01 1.17955E-01 0.0253
1.1000E+00 1.58764E-01 0.0225

units mev

0.00000E+00 0.0000
6.53601E-04 0.1495
1.83325E-03 0.1165
3.37231E-03 0.0988
6.18557E-03 0.0823
1.27247E-02 0.0628
1.93787E-02 0.0550
4.62743E-02 0.0374
9.53277E-02 0.0269
9.53443E-02 0.0284
2.41655E-03 0.1959

total  4.34113E-01 0.0097 2.83511E-01 0.0130

Hally 21 nps= 10000

tally type 1 number of particles crossing a surface.

tally for electrons

surface: 1 2

energy
1.0000E-01 0.00000E+00 0.0000
1.9100E-01 7.70000E-03 0.1165
2.8200E-01 9.30000E-03 0.1032
3.7300E-01 1.09000E-02 0.0953
4.6400E-01 1.65000E-02 0.0772
5.5500E-01 2.58000E-02 0.0614
6.4500E-01  3.63000E-02 0.0515
7.3600E-01 5.59000E-02 0.0411
8.2700E-01 8.86000E-02 0.0321
9.1800E-01 1.34800E-01 0.0253

0.00000E+00 0.0000
4.60000E-03 0.1471
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 0.0822
2.48000E-02 0.0827
3.21000E-02 0.054%
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284

1.1000E+00 1.65500E-01 0.0225 2.60000E-03 0.1959
total  5.51300E-01 0.0094 3.95100E-01 0.0126

31 nps= 10000
tally type | number of particles crossing a surface.

units mev
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tally for

electrons

1 2

: . this tally is modified by ft ele
surface:

energy

1.0000E-01 0.00000E+00 0.0000 0.00000E+00 0.0000

1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

~7.70000E-03 0.1165
-9.30000E-03 0.1032
-1.09000E-02 0.0953
~1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34800E-01 0.0253

-4.60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
~2.48000E-02 0.0627
-3.21000E-02 0.0549
~6.67000E-02 0.0374
-1.21300E-01 0.0269
-1.10600E-01 0.0234

1.1000E+00 -1.655005-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126
lally 41 nps= 10000

tally type 1

tally for

electrons

number of particles crossing a surface.

this tally is modified by f elc

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-0t
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01

1 2

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

. 1800E-01
1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  0.00000E+00 0.0000 0.00000E+00 0.0000

surface:-

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01
1.1000E+00

1 2

0.00000E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 0.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253
1.65500E-01 0.0225

0.00000E+00 0.0000
4.60000E-03 0.1471
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 0.0822
2.48000E-02 0.0627
3.21000E-02 0.0549
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284
2.60000E-03 0.1959

total  5.51300E-01 0.0094 3.95100E-01 0.0126

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01
L.1000E+00

1 2

0.00000E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 8.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253
1.65500E-01 0.0225

0.00000E+00 0.0000
4.60000E-03 0.1471
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 0.0822
2.48000E-02 0.0627
3.21000E-02 0.0549
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284
2.60000E-03 0.1959

tal  5.51300E-01 0.0094 3.95100E-01 0.0126
51 nps= 10000
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tally type | number of particles crossing a surface.
tally for electrons
this tally is modified by i elc

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
0.00000E+00 0.06000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

1.1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000

total

surface:
energy

1 2

0.00000E+00 0.0000 0.00000E+00 0.0000

1.0000E-01 0.00000E+00 0.0000 0.00000E+00 0.0000

1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

-7.70000E-03 0.1165
-9.30000E-03 0.1032
-1.09000E-02 0.0953
-1.65000E-02 0.0772
~2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34800E-01 0.0253

-4.60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269
-1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959

total
'surface:
energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E~+00 0.0000
-7.70000E-03 0.1165
-9.30000E-03 0.1032
-1.09000E-02 0.0953
~1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34800E-01 0.0253

-5.51300E-01 0.0094 -3.95100E-01 0.0126

0.00000E+00 0.0000
-4,60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269
-1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959

total
1tally 58

10000

tally for photons electrons

cell:
energy
-1.0000E-03

1

7.40000E-03 0.1158

-5.51300E-01 0.0094 -3.95100E-01 0.0126
nps =
tally type 8  pulse height distribution.

0.0000E+00 0.00000E+00 0.0000

1.0000E-06
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01

.3600E-01
2700E-01
.1800E-01

0.00000E+00 0.0000

2.12600E-01 0.0192
2.65500E-01 0.0166
1.87700E-01 0.0208
1.09500E-01 0.0285
6.44000E-02 0.0381
4.37000E-02 0.0468
2.66000E-02 0.0605
1.58000E-02 0.0789
1.12000E-02 0.0940
7.70000E-03 0.1135

units number



s 1.1000E+00 4.79000E-02 0.0446
1.00000E+00 0.0000

total
ly 8 nps =
tally type 8* energy deposition

10000
tally for photons electrons

HNF-SD-SNF-CSWD-005, Rev. 0
units mev

cell: 1

energy
1.0000E+03  2.66900E-01 0.0090
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins

1 missed 1 of 10 tfc bin checks: there is insufficient tfe bin tally information to estimate the large tally slope reliably
missed all bin error check: 24 tally binshad 4 bins with zeros and 17 bins with relative emors exceeding 0.10

6 missed 1 of 10 tfe bin checks: the variance of the variance appears not to decrease as 1/nps for the last half of problem
missed all bin error check: 12 tally bins had 2 bins with zeros and 8 bins with relative errors exceeding 0.10

28 passed the 10 statistical checks for the tally fluctuation chart bin result
missed all bin error check: 15 tally bins had 2 bins with zerosand 2 bins with relative errors exceeding 0.10

11 missed 1 of 10 tfe bin checks: the slope of decrease of largest tallies is less than the minimum acceptable value of 3.0
missed all bin error check: 24 tally bins had 2 bins with zeros and S bins with relative errors exceeding 0.10

21 missed 1 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 24 tally bins had 2 bins with zeros and 5 bins with relative erors exceeding 0.10

31 missed 2 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 24 tally bins had 2 bins with zeros and 5 bins with relative errors exceeding 0.10

41 missed 1 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
‘ missed all bin error check: 72 tally bins had 28 bins with zeros and 10 bins with relative errors exceeding 0.10
1

missed 2 of 10 tfc bin checks: the estimated mean has a trend during the tast half of the problem
missed all bin error check: 72 tally bins had 28 bins with zeros and 10 bins with relative errors exceeding 0.10

58 passed the 10 statistical checks for the tally fluctuation chart bin result
missed all bin error check: 15 tally binshad 2 bins with zeros and 2 bins with refative errors exceeding 0.10

8 passed the 10 statistical checks for the tally fluctuation chart bin result
passed all bin error check: 1 tally bins all have relative errors less than 0.10 with no zero bins
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
the tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.
waming. 7 of the 10 tally fluctuation chart bins did not pass all 10 statistical checks.
waming. 9 of the 10 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts
tally 1

nps mean error vov slope fom
1000 6.7975E-03 0.2399 0.0835 0.0

tally 6 tally 28

mean emor vov slope fom mean error vov slope fom

2000 5.5780E-03 0.1884 0.0641 0.0
3000 5.8779E-03 0.1455 0.0373 0.0
4000 5.7880E-03 0.1317 0.0311 0.0
5000 5.9924E-03 0.1168 0.0239 0.0
6000 5.9423E-03 0.1055 0.0195 0.0
7000 5.9749E-03 0.0968 0.0170 0.0
8000 5.7670E-03 0.0913 0.0154 0.0
9000 5.7398E-03 0.0864 0.0135 0.0
10000 5.7777E-03 0.0811 0.0120 0.0

2.0857E-05 0.1589 0.0525 0.0
2.4397E-05 0.1701 0.1693 0.0
2.6650E-05 0.1343 0.1060 0.0
2.7894E-05 0.1145 0.0656 0.0
2.7855E-05 0.1020 0.0485 0.0
2.7793E-05 0.0931 0.0418 0.0
2.8647E-05 0.0919 0.0581 0.0
2.8249E-05 0.0838 0.0524 10.0
2.7485E-05 0.0779 0.0491 10.0
2.7551E-05 0.0722 0.0436 10.0
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2.6993E-01 0.0279 0.0044 10.0
2.6475E-01 0.0199 0.0022 10.0
2.6433E-01 0.0161 0.0015 10.0
2.6224E-01 0.0140 0.0011 10.0
2.6175E-01 0.0126 0.0009 10.0
2.6496E-01 0.0116 0.0007 10.0
2.6691E-01 0.0107 0.0006 10.0
2.6739E-01 0.0100 0.0005 10.0
2.6699E-01 0.0095 0.0005 10.0
2.6690E-01 0.0090 0.0004 10.0



tally 11
ps  mean
000 4.4504E-01 0.0296 0.0002 2.1
2000 4.4489E-01 0.0211 0.0001 2.0
3000 4.4226E-01 0.0173 0.0001 1.8
4000 4.4011E-01 0.0151 0.0000 1.8
5000 4.4004E-01 0.0135 0.0000 1.9
6000 4.3549E-01 0.0125 0.0000 1.8
7000 4.3477E-01 0.0115 0.0000 1.9
8000 4.3339E-01 0.0108 0.0000 1.8
9000 4.3428E-01 0.0102 0.0000 1.7
10000 4.3411E-01 0.0097 0.0000 1.6

tally 41

nps mean eror vov slope fom
1000 5.6500E-01 0.0286 0.0004 4.4
2000 5.6500E-01 0.0204 0.0003 4.4
3000 5.6400E-01 0.0168 0.0002 10.0
4000 5.6100E-01 0.0147 0.0002 10.0
5000 5.5860E-01 0.0131 0.0001 10.0
6000 5.5433E-01 0.0121 0.0001 10.0
7000 5.5386E-01 0.0112 0.0001 10.0
8000 5.5238E-01 0.0105 0.0001 10.0
9000 5.5200E-01 0.0099 0.0001 10.0
10000 5.5130E-01 0.0094 0.0001 10.0

tally 8
nps mean eror vov slope fom
1000 2.6993E-01 0.0279 0.0044 10.0
2000 2.6475E-01 0.0199 0.0022 10.0
3000 2.6433E-01 0.0161 0.0015 10.0
*000 2.6224E-01 0.0140 0.0011 10.06
000 2.6175E-01 0.0126 0.0009 10.0
6000 2.6496E-01 0.0116 0.0007 10.0
7000 2.6691E-01 0.0107 0.0006 10.0
8000 2.6739E-01 0.0100 0.0005 10.0
9000 2.6699E-01 0.0095 0.0005 10.0
10000 2.6690E-01 0.0050 0.0004 10.0
tally data written to file inp20m

6 wamning messages so far.

run terminated when

error vov slope  fom

tally 21 tally 31
mean error vov slope formn
5.6500E-01 0.0286 0.0004 4.4
5.6500E-01 0.0204 0.0003 4.4
5.6400E-01 0.0168 0.0002 10.0
5.6100E-01 0.0147 0.0002 10.0
5.5860E-01 0.0131 0.0001 10.0
5.5433E-01 0.0121 0.0001 10.0
5.5386E-01 0.0112 0.0001 10.0
5.5238E-01 0.0105 0.0001 10.0
$.5200E-01 0.0099 0.0001 10.0
5.5130E-01 0.0094 0.0001 10.0

tally 51 tally 58
mean error vov slope fom
-5.6500E-01 0.0286 0.0004 0.0
-5.6500E-01 0.0204 0.0003 0.0

-5.6400E-01 0.0168 0.0002 0.0
-5.6100E-01 0.0147 0.0002 0.0
-5.5860E-01 0.0131 0.0001 0.0
-5.5433E-01 0.0121 0.0001 0.0
-5.5386E-01 0.0112 0.0001 0.0
-5.5238E-01 0.0105 0.0001 0.0
-5.5200E-01 0.0099 0.0001 0.0
-5.5130E-01 0.0094 0.0001 0.0

10000 particle histories were done.

File: Inp24o0
I-  prob 24 - reflecting lattice. 15x15 at 3.75 w/o u-235 enrichment.
2- 1 1-10.182-1u=2
3- 2 2-0011-2u=2
4 3 346.552-3u=2
5 4 4-1.03uv=2
6- 5 4-1.0-14:15u=3
7- 6 3-6.5514-15u=3
8- 7 4-1.04+5-6+7v=1lat=] fil=-8:8-8:80:0
9- 117r214r11214r1122322322r322
10- 3221126r326r1123r3
11- 24r323r1122328r322
12- 11214r1122r322r322r
13- 322r11214r1122328r3
14~ 221123r324r323r11
15- 26r326r11223223

0-8 -10 -12u=4fill=]
5-7.98:10 u=4

¢

-

22r32232211214r112414r117r

HNF-SD-SNF-CSWD-005, Rev. 0

mean error vov slope fom
-5.6500E-01 0.0286 0.0004 0.0
-5.6500E-01 0.0204 0.0003 0.0
-5.6400E-01 0.0168 0.0002 0.0
-5.6100E-01 0.0147 0.0002 0.0
-5.5860E-01 0.0131 0.0001 0.0
+5.5433E-01 0.0121 0.0001 0.0
-5.5386E-01 0.0112 0.0001 0.0
-5.5238E-01 0.0105 0.0001 0.0
-5.5200E-01 0.0099 0.0001 0.0
-5.5130E-01 0.0094 0.0001 0.0

mean error vov slope fom
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0600E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
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; i9- 10
"
@ .
22- 13
23- 14
24- 15
25- 16
26- 17
27- 18
28
29- 19
30- 20
31-
32- 1
33. 2
34- 3
35 4
36 5
37- 6
38 7
39- 8
40- 9
41- 10
42- 12
43- 13
44- 14
45- 15
46- 16
47- 17
48 18
49- 19
50- 20
- 21
- 22
- 23
54- 24
55- 25

4-10-8 -10 +2u=4
4-10-16+9  u=5lat=1 fill=0:6 0:0 0:04 3r 5 2r
0+28+29 -19 -17 +13 -18 fill=5

0+28-19 +17 -31 +13 -18 fill=5 (-11.523 0)

0428 -19+31 -32 +13 -18 £ill=5 (-23 46 0)

0+28 -19+32 -33 +13 -18 fill=5 (-69 69 0)
4-1.0428-19+33+13-18

410428 +29-19-24 +18

6-7.9 (+28 429 +19 20 +23 -25):(+28 +29 -19 423 -13)

(428420 -19+24 -25)

7-7.088254305 (+28 +29 +20 -21 +22 -25):(+28 +29 -20 +22 -23)
0-28:20:421:-22:425

cz 464693
cz 483743
cz 535940
px 71501
px - 71501
py 71501
py -.71501
px 11.0
px-11.0

py 110
pz 400.903
pz 34.0
cz .652018
¢z 690118
px 12.0
py 12.0
pz 439.0
cz 82.25
cz 83.25
cz 116.35
pz 0.0

pz 33.0
pz 447.9
pz 4859

56-  *28 px 0.0
57-  *29 py 0.0

58- 31
59- 32
60- 33
61-

py 35.0
py 58.0
py 81.0

62-  impin]18rQ
63-  keode 250.7 2 4 45000

warning. tallies are normed per fission neutron for one generation.
64-  ksrc 1.51.5217.4515

65-  mil
66- m2
67- m3
68 md
69-  ms
70-  m6

- m7

92235.40¢ 1.31964e20 92238.40c 2.15905¢22

8016.40c 1.00000000
40000.40¢ 1.

1001.00c¢ .666666667 8016.40¢ .333333333

26000.40c -.68874500  5010.-.00178200 5011.40c -.00721800
26000.40c -.69500000

26000.40¢ .830266962 6012.40c .133437328 14000.40c .002370386

72- mt4 Iwir.0it

73-  drxs

74-  prdmp 2j -1

75-  f6:n 81213 14 15 $ heating in mat=0 cells kills menp4.2

76-  sd6

77-

lar

total fission nubar data are being used.

‘waming. continuous-energy cross-section table used for 1001.00d

. d:ing. continuous-energy cross-section table used for 5011.40d

ing. continuous-energy cross-section table used for 6012.40d
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ing. continuous-energy cross-section table used for 8016.40d

warning. continuous-energy cross-section table used for 14000.40d

waming. continuous-energy cross-section table used for 26000.40d

warning. continuous-energy cross-section table used for 40000.40d

warning. continuous-energy cross-section table used for 92235.40d

waming. continuous-energy cross-section table used for 92238.40d

warning. 4 of the materials had unnormalized fractions.

eells

print table 60

atom gram neutron

cell mat density density volume mass pieces importance

o N N N

18
19
20

total

1 2.57597E-02 1.01820E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
2 3.76497E-05 1.00000E-03 0.00000E+00 0.00000E+00 0 1.0000E+00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
0 0.06000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
5 8.97738E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
11 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
12 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
13 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
14 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
15 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+H00
16 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
17 4s1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
18 6 8.51890E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
19 7 8.58502E-02 7.08825E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
20 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00

PN R N N N

3

0.00000E+00 0.00000E+00

11 waming messages so far.
lcross-section tables print table 100

table length

1001.00c 2139 1-h-1 from endf-vi.l mat125  05/26/93
5010.03¢ 3945 b-10 endf/b~iv new gamma production format (1273)
3473 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
5049 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
5693 ENDL library name: nd900719 MCNP translation: 900831 14:10:05

8732 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
21846 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
111279 ENDL library name: nd900719 MCNP transiation: 900831 14:10:05
92235.40c 40506 ENDL library name: nd900719 MCNP translation: Stotai nu 10:05
92238.40c 48310 ENDL library name: nd901118 MCNP translation: 9total nu 56:49
Iwir.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85

5011.40¢

6012.40c

8016.40¢

14000.40c
26000.40¢
40000.40¢

total

tables from file testlibl

261165

warning. neutron energy cutoff is below some cross-section tables.
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HNF-SD-SNF-CSWD-005, Rev. 0
imal words of dynamically allocated storage
source distribution written to file inp24s cycle= 0

12 warning messages so far.
lestimated keff results by cycle print table 175

cycle 1 k(collision) 0.658210 removal lifetime(abs) S.1517E+03 source points generated 228
cycle 2 k(collision) 0.549318 removal lifetime(abs) 3.7645E+03 source points generated 209
cycle 3 k{collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

estimator cycle 4 aveof 2cycles combination simple average combined average  corr
kicollision)  0.584886  0.5683740.0291  k(col/abs) 0.000000 0.0000  0.000000 0.0000 0.0000
k(absorption) 0.583788  0.5911690.0125 k(abs/tk In)  0.000000 0.0000  0.000000 0.6000 0.0000
k(tk length) 0.582547  0.5688770.0240 k(tkin/col)  0.000000 0.0000  0.000000 0.0000 0.0000
temlife(col) 3.9485E+03  3.8951E+03 0.0137

rem life(abs) 4.0658E+03  3.9540E+03 0.0283 life(col/abs) 0.0000E+00 0.0000 0.0000E+00 0.0000 0.0000
source points generated 264

source distribution written to file inp24s cycle= 4
1problem summary

run terminated when 4 kcode cycles were done.

neutron creation  tracks  weight energy neutron loss tracks  weight energy
{per source particle) {per source particle)

source 940 1.0638E+00 1.9444E+00 escape 0 0. 0.
energy cutoff’ 0 0. 0.

time cutoff’ 0 0. 0.
.ght window 0 0 0. weight window 0 0. 0.
importance 0 0. 0 cell importance [ 0.

weight cutoff 0 5.6409E-02 1.1284E-06 weight cutoff’ 944 5.2413B-02 7.1769E-07

energy importance 0 0 0. energy importance [ 0.

dxtran ¢ 0 0. dxtran 0 0 0.

forced collisions 0 0 0. forced collisions 0

exp. transform 0 0. . exp. transform 0 .

upscattering 0 0. 1.4710E-07 downscattering 0. 1.8098E+00
capture 0 8.1698E-01 1.8384E-02

(n,xn) 8 6.9970E-03 3.6428E-03 Toss to (n,xn) 4 3.4985E-03 2.8025E-02

fission 0 o 0. loss to fission 0 2.5434E-01 9.1864E-02

total 948 1.1272E+00 1.9481E+00 total 948 1.1272E+00 1.9481E+00

0.
0.
0

number of neutrons banked 4 average lifetime, shakes cutoffs

neutron tracks per source particle  1.0085E+00 escape 0.0000E+00 tco 1.0000E+34
neutron collisions per source particle 6.1389E+01 capture 4.1766E+03 eco 0.0000E+00
total neutron collisions 57706 capture or escape 4.1766E+03 wel -5.0000E-01

net multiplication 1.0033E+00 0.0030 any termination 4.4650E+03 we2 -2.5000E-01

computer time so far in thisrun ~ 0.00 minutes maximum tumber ever in bank 1

computer time in mcrun 0.00 minutes bank overflows to backup file 0

source particles per minute 0.0600E+00 field length 0

random numbers generated 690539 most random numbers used was 3677 in history 21

range of sampled source weights = 9.8814E-01 to 1.1962E+00
Ineutron activity in each cell print table 126

tracks  population collisions collisions number flux average  average
cell  entering * weight  weighted  weighted track weight track mfp
(perhistory) energy  energy (relative) (cm)

29440 944 0 0.0000E+00 3.3819E-04 6.3029E-01 8.4006E-01 9.6437E+03

. .1 1 15187 944 4054 3.5039E+00 3.6399E-04 6.5723E-01 8.4316E-01 3.8971E+00
2
3 31610 944 1028 9.2538E-01 3.1626E-04 6.0475E-01 8.3961E-01 3.6368E+00
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44969 944 40660 3.0973E+01 3.0008E-04 5.9877E-01 8.3882E-01 1.4858E+00
8213 845 8775 6.4600E+00 2.0190E-04 5.0976E-01 8.1000E-01 1.3256E+00
4924 791 109 9.6195E-02 2.0789E-04 5.2658E-01 8.2057E-01 3.6398E+00

2832 638 1607 1.4612E+00 8.5166E-04 7.1930E-01 9.4163E-01 1.7232E+00

LR RR - EVAFN

8 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 1333 607 1347 1.2836E+00 3.8320E-03 8.0017E-01 9.7093E-01 3.1777E+00
10 10 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
11 11 7 1 126 9.7846E-02 9.0288E-05 3.2866E-01 7.7027E-01 1.0087E+00
12 12 0 ¢ 0 0.0000E+00 0.0000E+H00 0.0000E+00 0.0000E+00 0.0000E+00
13 13 0 ¢ 0 0.0000E+00 Q.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 14 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 15 0 1] 0 0.0000E+00 G.0000E+0C 0.0000E+00 0.0000E+00 0.0000E+00
16 16 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 17 0 ] 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
18 18 0 1] 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
19 19 ] 0 0 0.0000E+00 0.0000E+00 0.0000E-00 0.0000E+00 0.0000E+00

total 138515 6658 57706 4.4801E+01

the initial fission neutron source distribution used the 1 source points that were input on the ksre card.
the criticality problem was scheduled to skip 2 cycles and run a total of 4 cycles with nominally 250 neutrons per cycle.
this problem has run 2 inactive cycles with 478 neutron histories and 2 active cycles with 462 neutron histories.

this calculation has pleted the req d number of keff cycles using a total of 940 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no d collisi ion/track-length estimate for keff because only 2 active cycles were run.

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:
.keff estimator  keff standard deviation  68% confidence 95% confidence 99% confidence  corr

collision  0.56837 0.01651 0.53834 t0 0.59841  0.35851 10 0.77824  0.00000 to 1.61951
absorption  0.59117 0.00738 0.57774 t0 0.60460  0.49735 10 0.68498  0.12129 to 1.06105
track Jength  0.56888 0.01367 0.54401 10 0.59374  0.39513 10 0.74263  0.00000 to 1.43912
lindividual and average kefY estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k{track) k(coll) stdev k(abs) stdev k(track) st dev k(c/aft) stdev fom

1 250[0.65821 0.61995 0.71299 |

2 228 (0.54932 0.55922 0.57971 |
- begin active keff cycles

3 209]0.55186 0.59855 0.55521 |

4 2531058489 0.58379 0.58255 | 0.568370.01651 0.59117 0.00738 0.56838 0.01367 |

the largest active cycle keffs by estimator are: the smallest active cycle keffs by estimator are:
collision 0.58489 on cycle 4 collision 0.55186 on cycle 3
absorption 0.59855 on cycle 3 absorption 0.58379 on cycle 4
track length 0.58255 on cycle 4 track length 0.55521 on cycle 3
Itally 6 nps= 940
tally type 6 track length estimate of heating. units  mev/gram
tally for neutrons
number of histories used for normalizing tallies=  500.00
masses
cell: 8 12 13 14 15

1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00

cell 8

. 4.02566E+01 0.0434
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cell 12
2.65224E+01 0.0629

cell 13
1.32494E+01 0.0904

cell 14
9.78180E-01 0.4014

cell 15

1.20234E-01 0.9710
1analysis of the results in the tally fluctuation chart bin (tfc) for tally 6 withnps= 940 print table 160

normed average tally per history =4.02566E+01 unnormed average tally per history =4.02566E+01

estimated tally relative error = 0.0434 estimated variance of the variance = 0.0095
relative error from zero tallies =0.0128 relative error from nonzero scores = 0.0415
number of nonzero history tallies = 462 efficiency for the nonzero tallies = 0.9240
‘history number of largest tally = 641 largest unnormalized history tally = 2.71752E+02

(Jargest tally)/(average tally) = 6.75049E+00 (Jargest tally)/(avg nonzero tally)= 6.23745E+00

(confidence interval shiftymean = 0.0014 shifted confidence interval center =4.03113E+01

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 462 for this table because 2 keffcyclesand 478 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
m™ean 4.02566E+01 4.07566E+01 0.012420
elative error 4.34431E-02 4.24506E-02 ~0.022846
variance of the variance 9.52674E-03 1.33327E-02 0.399508
hifted center 4.03113E+01 4.03457E+01 0.000853
figure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the fargest history scores: please examine.

*rvex the nps-dependent tfe bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the esti d answer for the tally fluctuation chart (tfc) bin of tally 6
tfc bin lative err ~--variance of the variance—-  --figure of merit—  -pdf-
behavior beh value d d rate  value decrease decreaserate  value behavior slope
desired random  <0.10 yes l/sqit(nps} <0.10 yes 1/nps constant random  >3.00
observed random 0.04 yes yes 001 yes yes
passed? yes yes  yes yes yes  yes yes no

waming. the tally in the tally fluctuation chart bin did not pass 1 of the 10 statistical checks.

lunnormed tally density for tally 6 nonzero tally mean(m) =4.357E+01 nps= 940 print table 161
abscissa ordinate log plot of tally probability density function in tally ion chart bin(d=decade,slope= 0.0)
tally number num den log den:d: 4 d: 4

5101 13.87-02 -1.412 | | |
6-01  26.15-02 -1.211 | | |
8-01 124402 -1.612 | } |
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5.01-01 11.94-02 -1.712 I i |
01 230802 -1.511 I

01 33.67-02 -1.435 |
00400 54.86:02 -1.313 {
126400 1772403 -2.112 7
1.58+00  53.07-02 -1.513 |
I

1

3

200400  73.41-02 -1.467
251400 62.32-02 -1.634
3.16+00  82.46-02 -1.60%
3.98+00 112.69-02 -1.571 | |
501+00 142.72-02 -1.566 | |
6.31400  101.54-02 -1.812 | |
7.94+00 14 1.71-02 -1.766 | |
1.00+01 13 1.26-02 -1.898 [ |
1.26+01 16 1.24-02 -1.908 ) | |
1 |
1 |
1 |
| |
I |

1.58+01 116.75-03 -2.171
200401 209.75-03 -2.011
2.51+01  321.24-02 -1.907
3.16+01 411.26-02 -1.899
3.98+01 24 5.86-03 -2.232
501401 489.31-03 -2.031

631401  548.32-03 -2.080 |
794401  404.90-03 -2.310 |
1.00402  282.72-03 -2.565 | { |
]
I

1.26+02 20 1.54-03 -2.811
1.58+02 21 1.29-03 -2.890
200402 29.75-05 -4.01] *errerearaianias | { |
251402 00.00+00 0.000 { | |

3.16+02  13.08-05 -4.512 % { | i

total 462 9.24-01 d d 4 d
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

.y result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
6 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably
missed all bin error check: 5 tally bins had 0 bins with zeros and 2 bins with relative errors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tatly bins.
waming. 1 ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
waming. 1 of the 1 talies had bins with relative errors greater than recommended.
1tally fluctuation charts
tally 6
nps mean error vov slope fom
940 4.0257E+01 0.0434 0.0095 0.0
tally data written to file inp24m

15 warning messages so far.

run terminated when 4 kcode cycles were done.

File: Outp24
1~

prob 24 - reflecting lattice. 15x15 at 3.75 w/o u-235 enrichment.

2- 1 1-10.182-1u=2
3- 2 2-0011-2u=2
4- 3 3-6552-3v=2
5- 4 4-1.03u=2
6- 5 4-1.0-14:15u=3
7- 6 3-6.5514-15u=3
- 7 4-1.0-4+5-6+7 u=1 lar=1 fill=-8:8 -8:8 0:0
117r214r11214r1122322322r322
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10-

L

14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24.
25-
26~
27-
28-
29-
30-
31-
32-
33-
34
35-
36-
37-
38-
39-
40-
41-
42-

51-
58-
59-
60-
61-
62-
63-

3221126r326r1123r3
24r323r1122328r322
11214r1122r322r322r
322r11214r1122328r3
221123r324r323r11
26r326r11223223
22r32232211214r11214r117r

8 0-8 -10 -12vu=4fili=1

9 5.7.98:10u=4

10 4-10-8 -10 +12u=4

11 4-1.0-16+9 u=5 lat=1 fill=0:6 0:0 0:0 4 3r 5 2r

12 0+28+29-19-17+13 -18fill=5

13 0+28-19+17 -31 +13 -18 fill=5 (-11.523 0)

14 0 +28-19 +31 -32 +13 -18 fill=5 (-23 46 0)

15 0428 -19432-33 +13 -18 fill=5 (-69 69 0)

16 4-1.0+28-19+33+13-18

17 4-1.0428+29-19-24+18

18 6-7.9 (+28 +29 +19 -20 423 -25):(+28 +29 -19 +23 -13)
(#2829 -19 +24 -25)

19 7-7.088254305 (+28 +29 +20 -21 +22 -25):(+28 +29 -20 +22 -23)

20 0-28:-29:+21:-22:425

1 cz 464693
2 ¢z 483743
3 cz .535940
4 px 71501
5 px-71501
6 py .71501
7 py-71501
8 px 11.0

9 px-110
10 py 110
12 pz 400.903
13 pz 340
14 cz .652018
15 cz 690118
16 px 120
17 py 120
18 pz 439.0
19 cz 82.25
20 cz 83.25
21 ¢z 11635
22 pz 0.0

23 pz 33.0
24 pz 4479
25 pz 4859
*28 px 0.0
*29 py 0.0

31 py 350
32 py 58.0
33 py 81.0

imp:n118r0
keode 250.724 45000

waming. tallies are normed per fission neutron for one generation.

64-
65-
66-
67-
68-
69-
70-
71-
72-

®

ksrc 1.5 1.5217.4515 .

ml 92235.40¢ 1.31964¢20 92238.40c 2.15905¢22

m2  8016.40c 1.00000000

m3 40000.40¢ 1.

m4  1001.00c 666666667 8016.40¢ .333333333

mS 26000.40c -.683874500 5010.-.00178200 5011.40¢ -.00721800
m6  26000.40¢ -.69500000

m7 26000.40c .830266962 6012.40c .133437328 14000.40c¢ .002370386
mi4 lwir. 01t

drxs

prdmp 2j -1

f6:n 81213 14 15 $ heating in mat=0 cells kills menp4.2
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76-  sd6 14r
;ﬁssion nubar data are being used.
warning. continuous-energy cross-section table used for 1001.00d
warning. continuous-energy cross-section table used for 5011.40d
warning, continuous-energy cross-section table used for 6012.40d
waming. continuous-energy cross-section table used for 8016.40d
wamning. continuous-energy cross-section table used for 14000.40d
warning. continuous-energy cross-section table used for 26000.40d
warning. continuous-energy cross-section table used for 40000.40d
warning. continuous-energy cross-section table used for 92235.40d
warning. continuous-energy cross-section table used for 92238.40d

wamning. 4 of the materials had unnormalized fractions.
Teells print table 60

atom  gram neutron
cell mat density density volume mass pieces importance

I 1T 1 2.57597E-02 1.01820E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
2 2 2 3.76497E-05 1.00000E-03 0.00000E+00 0.00000E+00 0 1.0000E+00
3 3 3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4 4 451.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
5 5 4s51.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
6 3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
7 45 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
8 8 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
9 9 5 8.97738E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
10 10 45 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
11 11 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
12 12 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
13 13 0 0.00000E-+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
14 14 0 0.00000E+00 0.00000E+00 0.00000E+00 0.000008+00 0 1.0000E+00
15 15 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
16 16 4s 1.00309E-01 1.00600E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
17 17 4s1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
18 18 6 8.51890E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
19 19 7 8.58502E-02 7.08825E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
20 20 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00

total 0.00000E+00 0.00000E+00

11 warning messages so far.
1cross-section tables print table 100

table length

tables from file testlibl

1001.00c 2139 1-h-1 from endf-vi.1 mat 125 05/26/93
5010.03d 3945 b-10 endf/b-iv new gamma production format (1273)

5011.40c 3473 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
6012.40c 5049 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
8016.40c 5693 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
14000.40c 8732 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
26000.40c 21846 ENDL library name: nd900719 MCNP translation: 900831 14:10:05

00.40c 111279 ENDL library name: nd900719 MCNP translation: 900831 14:10:/

35.40c 40506 ENDL library name: nd900719 MCNP transtation: 9total nu 10:05
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. 92238.40c 48310 ENDL library name: nd901118 MCNP translation: 9total nu 56:49 901119
i Q@Olt 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85
tal 261165

waming. neutron energy cutoff is below some cross-section tables.

decimal words of dynamically allocated storage
source distribution written to file inp24s cycle= 0

12 warning messages so far.
1estimated keff results by cycle print table 175

cycle 1 k(eollision) 0.658210 removal lifetime(abs) 5.1517E+03 source points generated 228

cycle 2 k(collision) 0.549318 removal lifetime(abs) 3.7645E+03 source points generated 209

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

source distribution written to file inp24s cycle= 3

estimator ¢ycle 4 aveof 2cycles combination simple average combined average  comr
k(collision) ~ 0.584886  0.568374 0.0291 k(col/abs) 0.000000 0.0000  0.000000 0.0000 0.0000
k(absorption) 0.583788  0.5911690.0125  k(abs/tk In) 0.000000 0.0000  0.000000 0.0000 0.0000
k(trk length)  0.582547  0.568877 0.0240  k(tkIn/col)  0.000000 0.0000  0.000000 0.0000 0.0000

rem life(col) 3.9485E+03  3.8951E+03 0.0137

rem life(abs) 4.0658E+03  3.9540E+03 0.0283 life(col/abs) 0.0000E+00 0.0000 0.0000E+00 0.0000 0.0000

source points generated 264

¢ distribution written to file inp24s cycle= 4
roblem summary

run terminated when 4 kcode cycles were done.

neutron creation tracks  weight energy neutron loss tracks  weight energy
{per source particle) (per source particle)
source 940 1.0638E+00 1.9444FE+H00 escape 0 0. 0.
energy cutoff 0 0 0.
time cutoff 0 0 0.
weight window 0 0 0. weight window ¢ 0 0.
cell importance 0 0 0. cell importance 0 o 0.
weight cutoff’ 0 5.6409E-02 1.1284E-06 weight cutoff 944 $5.2413E-02 7.1769E-07
energy importance 0 0. 0. energy importance 0 0. 0.
dxtran 0 o 0. dxtran 0 0. 0.
forced collisions 0 0. 0. forced collisions 0 0 0.
exp. transform 0 0 0. exp. transform ¢ 0 0.
upscattering .00 1.4710E-07 downscattering o 0. 1.8098E+H00
capture 0 8.1698E-01 1.8384E-02
(n,xn) 8 6.9970E-03 3.6428E-03 loss to (n,xn) 4 3.4985E-03 2.8025E-02
fission 0 0. 0. loss to fission 0 2.5434E-01 9.1864E-02
total 948 1.1272E+00 1.9481E+00 total 948 1.1272E+00 1.9481E+00
number of neutrons banked 4 average lifetime, shakes cutoffs
neutron tracks per source particle  1.0085E+00 escape 0.0000E+00 tco 1.0000E+34
neutron collisions per source particle 6.1389E+01 capture 4.1766E+03 eco 0.0000E+00
total neutron collisions 57706 capture or escape 4.1766E+03 wel -5.0000E-01
net multiplication 1.0033E+00 0.0030 any termination 4.4650E+03 we2 -2.5000E-01
computer time so far in thisrun  0.00 minutes maximum number ever in bank 1
uter time in merun 0.00 minutes bank overflows to backup file 0
e particies per minute 0.0000E+00 field length 0
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random numbers generated 690539 most random numbers used was 3677 in history 21

Jze of sampled source weights = 9.8814E-01 to 1.1962E+00
eutron activity in each cell print table 126

tracks population collisions collisions number  flux average  average
cell entering * weight  weighted  weighted track weight track mfp
(per history) energy  emergy  (relative)  (cm)

15187 944 4054 3.5039E+00 3.6399E-04 6.5723E-01 8.4316E-01 3.8971E+00
29440 944 0 0.0000E+00 3.3819E-04 6.3029E-01 8.4006E-01 9.6437E+03
31610 944 1028 9.2538E-01 3.1626E-04 6.047SE-01 8.3961E-01 3.6368E+00
44969 944 40660 3.0973E+01 3.0008E-04 5.9877E-01 8.3882E-01 1.4858E+00
8213 845 8775 6.4600E+00 2.0190E-04 5.0976E-01 8.1000E-01 1.3256E+00
4924 791 109 9.6195E-02 2.0789E-04 5.2658E-01 8.2057E-01 3.6398E+00

DAY AW
VOO B WA

2832 638 1607 1.4612E+00 8.5166E-04 7.1930E-01 9.4163E-01 1.7232E+00

0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1333 607 1347 1.2836E+00 3.8320E-03 8.0017E-01 9.7093E-01 3.1777E+00
10 10 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
11 1n 7 1 126 9.7846E-02 9.0288E-05 3.2866E-01 7.7027E-01 1.0087E+00
12 12 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
13 13 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 14 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 15 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
16 16 [ 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 17 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
18 18 Y [ 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
19 19 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total 138515 6658 57706 4.4801E+01

the initial fission neutron source distribution used the 1 source points that were input on the ksrc card.
the criticality problem was scheduled to skip 2 cycles and run a total of 4 cycles with nominally 250 neutrons per cycle.
-problem has run 2 inactive cycles with 478 neutron histories and 2 active cycles with 462 neutron histories.

this calculation has pleted the req d number of keff cycles using a total of 940 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no d collisi ption/track-length estimate for keff because only 2 active cycles were run.

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keffestimator  keff standard deviation  68% d 95% d 99% cotr

collision  0.56837 0.01651 0.53834 t0 0.59841  0.35851 t0 0.77824  0.00000 to 1.61951
absorption  0.59117 0.00738 0.57774 10 0.60460 0.49735 10 0.68498  0.12129 to 1.06105
track length  0.56888 0.01367 0.54401 t0 0.59374 0.39513 10 0.74263  0.00000 to 1.43912
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k(abs) stdev k(track)stdev k(c/a/t) stdev fom

1 25010.65821 0.61995 0.71299 |

2 22810.54932 0.55922 0.57971 |
begin active keff cycles

3 209[0.55186 0.59855 0.55521 |

4 25310.58489 0.58379 0.58255 | 0.568370.01651 0.591170.00738 0.56888 0.01367 |

the targest active cycle keffs by estimator are: the smallest active cycle keffs by estimator are:
collision 0.58489 on cycle 4 collision 0.55186 on cycle 3
absorption 0.59855 on cycle 3 absorption 0.58379 on cycle 4
track length 0.58255 on cycle 4 track length 0.55521 oncycle 3
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1tally 6 nps= 940
tally type 6 track length estimate of heating. units mev/gram
tally for neutrons

number of histories used for normalizing tallies=  500.00

masses
[ 12 13 14 15
1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00

cell 8
4.02566E+01 0.0434

cell 12
2.65224E+01 0.0629

cell 13
1.32494E+01 0.0904

cell 14
9.78180E-01 0.4014

cell 15

1.20234E-01 0.9710
1analysis of the results in the tally fluctuation chart bin (tfc) for tally 6 with nps = 940 print table 160

normed average tally per history =4.02566E+01 unnormed average tally per history =4.02566E+01

estimated tally relative error = 0.0434 estimated variance of the variance = 0.0095
relative error from zero tallies = 0.0128 relative error from nonzero scores = 0.0415
number of nonzero history tallies = 462 efficiency for the nonzero tallies = 0.9240
history number of largest tally = 641 largest unnormalized history tally = 2.71752E+02

'iargest tally)/(average tally) = 6.75049E+00 (largest tally)/(avg nonzero tally)= 6.23745E+00

Pnfidence interval shiftymean = 0.0014 shifted confidence interval center = 4.03113E+01

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 462 for this table because 2 keffcyclesand 478 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 4.02566E+01 4.07566E+01 0.012420
relative error 4.34431E-02 4.24506E-02 -0.022846
variance of the variance 9.52674E-03 1.33327E-02 0.399508
shifted center 4.03113E+01 4.03457E+01 0.000853
figure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the stope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

s#sxx the nps-dependent tfe bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the esti d answer for the tally fluctuation chart (tfc) bin of tally 6

tfe bin Jati —~—variance of the variance-—  —figure of merit-  -pdf-
behavior behavior value decrease decreaserate value decrease decreaserate  value behavior slope

sired random  <0.10 yes l/sqrt(nps) <0.10 yes 1/nps constant random  >3.00
erved random 0.04 yes yes 0.01 yes yes 0.00
sed? yes yes  yes yes yes  yes yes no
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Warning. the tally in the tally fluctuation chart bin did not pass 1 of the 10 statistical checks.

lunnormed tally density for tally 6 nonzero tally mean(m) = 4.357E+01 nps= 940 print table 161
abscissa ordinate log plot of tally probability density function in tally ion chart bin(d=decade,slope= 0.0)
tally number num den log den:d 4 d d

2.51-01 13.87-02 -1.412 f
3.16-01 26.15-02 -1.211 P
3.98-01 124402 -1.612 )
1
|
3

501-01  11.94-02 -1.712
6.31-01  23.08-02 -1.511
7.94-01  33.67-02 -1.435
1.00+00  54.86-02 -1.313
1.26+00  17.72-03 -2.112
1.58+00  53.07-02 -1.513
2.00+00  73.41-02 -1.467
251400 62.32-02 -1.634
3.16+00  82.46-02 -1.609
3.98+00 112.69-02 -1.571
501400 14 2.72-02 -1.566
6.31+00  101.54-02 -1.812
7.94+00 14 1.71-02 -1.766
1.00+01  131.26-02 -1.898
1.26+01 16 1.24-02 -1.908
1.58+01 11 6.75-03 -2.171
2.00+01  209.75-03 -2.011
251401 321.24-02 -1.907
3.16+01  411.26-02 -1.899
3.98+01 24 5.86-03 -2.232
501401 489.31.03 -2.031

|
+01  548.32-03 -2.080 ] |
401 404.90-03 -2.310 | i

1.00+02 282.72-03 .2.565
1.26+02 20 1.54-03 -2.811
1.58+02 21 1.29-03 -2.890
200402 29.75-05 -4.0]1 s*xsrarrrsransix | | {
2.51402 0 0.00+00 0.000 i | |

3.16+02  13.08-05 -4.512* | | I

total 462 9.24-01 d 4 d d
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins

6 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably

missed all bin error check: 5 tally bins had 0 bins with zeros and 2 bins with relative errors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
waming. 1 of the 1 tally fluctuation chart bins did not pass all 10 statistical checks.
warning. 1 of the 1 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts
tally 6
nps mean error vov slope fom
940 4.0257E+01 0.0434 0.0095 0.0

tally data written to file inp24m

15 wamning messages so far.

.(erminated when 4 keode cycles were done.
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x mputer System ID : 501981-801 056AV0000088 (DOE 6246288)

File:
1-

2-
3-
4
5.
6-
7-
8.
9-

10-
11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26~

27-

28-

®

32-
33-
34-
35-
36-
37-
38-
39-
40-
41-
42-
43-
44-
4s-
46-
47-
48
29-
50-
si-
52-
53-
54-
55-
56-
57
58-
59-

¢

Inp18o
prob18 - kcode in a hexagonal prism lattice.
¢ three half control rods and five whole control rods.
30 0-905-19291 fill=1
31 0.906-19291 fili=1(16.711300)
37 0-907-19291 fill=1 (-16.711300)
34 0-913-1929 fill=1(011.91850)
32 0-914-1929 fill=1 (10.3217 5.9592 0)
33 0.915-1929 fill=1 (8.3557 14.4724 0)
35 0-916-1929 fill=1(-8.3557 14.4724 0)
36 0-917-1929 fill=1(-10.3217 5.9592 0)
¢ universe 1: structure of control rod.
38 11 -2.02 -880 u=1 $ controlrod core
39 6 -8.4 830-881 u=1 § control rod cladding
40 12 -1.00 881 -882 u=1 § control rod gap
41 6 -84 832 u=l $control rod sheath
¢ the space between the control rods, filied with lattice.
140 0 -17129-19 905906 907 913 914 915 916 917 fill=2
¢ universe 2: lattice of fuel rods with water in between.
42 12-1.00 -301 302 -303 304 -305 306 u=2 lat=2 fili=
-37:27-1:330:0 &
24r39r24r31r24r311r24r3%2
24r39r23r312r23r312r23r39r21r
23r310r22r313r22r313r22r310r21r
23r357r22r&
22r358r22r
22r316r22r317r22r316r23r
22r315r23r316r23r315r24r
21r315r24r315724r315r24r
21r315r23r316r23r315r25r
21r315r22r317r22r315r26r
21r354r27r &
¢ can code remember & thru comment?
2355127
2325r22r325r28r
2324r23r324r29r
2323r24r323r210r
2315r22r34r23r34r22r315r211r
2314r23r34r22r34r23r314r212r
2313r24r311r24r313r213r
2313r23r312r23r31372 l4r
2313r22r313r22r313r215r
234612 16r
23451217
2344r218r
21r341r220r
21r340r221r
21r339r222r
22r336r224r
22r335r225r
23r332r227r
24532912291
25r326r231r
26r323r233r
28r318r236r
211r311r240r
2641
¢ universe 3: structure of fuel rod lattice elements.
154 2-13.75 -58 u=3 § fuel element
149 12 -1.00 $8-268 u=3 §gap
144 7-19.66 268 -478 u=3 $liner
159 6 -8.4 478-698 wu=3 §cladding
141 12 -1.00 698 u=3 § water between the fuel rods
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63- 162 017:-29:19:-1  §$ outside world HNF-SD-SNF-CSWD-005, Rev. 0

‘ *1 py 0  $x-zplane, reflective
6~ 17 ¢z 29.135

67- 19 pz 3175 $top ofreactor

68- 29 pz-31.75 $bottom of reactor

69- 58 cfz 34414 8515 3240

70- 268 ¢/z 34414 8515 3345

71~ 478 ¢/z 3.4414 8515 3475

72- 698 c¢/z 34414 8515 4318

73~ 880 cz 1.7251

74- 881 cz 1.8051

75- 882 ¢z 1.9051

76- 905 cz 2.1055

77- 906 c/z 167113 02.1055

78- 907 ¢fz -16.711302.1055

79- 913 c/z 011.91852.1055

80- 914 c/z 10.3217 5.9592 2.1055

81- 915 c¢/z 8.3557 14.4724 2.1055

82- 916 cfz -8.3557 14.4724 2.1055

83- 917 ¢fz -10.3217 5.9592 2.1055

8- 301 px3.9330

85- 302 px2.9498

86- 303 p 11.7320508076 0 5.8994

87- 304 p 117320508076 0 3.9330

88- 305 p -11.73205080760 -.9834

89- 306 p -11.7320508076 0-2.9498

90-

91- impm 1 18r 0

92-  m2 92235.40c -70573 92238.40c -23821 7014.40c -.05605
93-  mbé  41093.40c -.99000 40000.40c -.01000
94- m7  74000.40c -.74000

95-  mll  5010.03d -.6870 5011.40c -.0840 6012.40c -2290

mi2  1001.00ct 1002.55c1 8016.40c !
mt12  hwtr.01 wtr.01
8-

kcode 200 1 56
waming. tallies are normed per fission neutron for one generation.
99-  ksre 3.2.2.23.2-3.2.2.23.243.2-43.243.1-432
160- e .01.11.10.

101- fq fe

102-  fc4 fuel rod flux in 5y locati ged over S x el

103-  f4in (154<(42(-10:-6 -1 0})) § average 5 x elements at j=-1
104- (154<(42[-10:-6 3 0])) & % average 5 x elements atj=3
105-  (154<(42[-10:-6 10 0])) $ average S x elements at j=10 &
106- (154<(42[-10:-6 21 0])) $ average 5 x elements at j=21
107- (154<(42[-10:-6 29 0])) $ average 5 x elements at j=29
108-  sd4 104.7089062 4r $ 5 times the volume of cell 154
109-  print-98

110-  prdmp 2j-1
111-  ptrac buffer=20 file=asc write=all event=bnk

1 initial source from ksre card. print table 90
original number of points 8
points not in any cell 0
points in cells of zero importance 0
points in void cells [}
points in ambiguous cells 0
total points rejected 0
‘points remaining 8
points after expansion or contraction 200
nominal source size 200
initial guess for k(eff.) 1.000000

cles to skip before tallying 5
‘ber of keff cycles that can be stored 201

‘180



" HNF-SD-SNF-CSWD-005, Rev. 0

total fission nubar data are being used.

y 4 print table 30
fuel rod flux in 5 y locati ged over 5 x el

tally type 4 track length estimate of particle flux.
tally for neutrons

order of printing: fe
cells  (154<(42[-10:-6 -1 O]))(154<(42{-10:-6 3 ON154<(42[-10:-6 10 OI))(1 S4<(42[-10:-6 21 OP))(154<(42{-10:-6
2500)

energy bins
0.00000E+00 to 1.00000E-02 mev
1.00000E-02 to 1.00000E-01 mev
1.60000E-01 to 1.00000E+00 mev
1.00000E+00 to 1.00000E+01 mev
total bin
Imaterial composition print table 40

the sum of the fractions of material 2 was 9.999900E-01
the sum of the fractions of material 7 was 7.400000E-01
the sum of the fractions of material 12 was 3.0600000E+00

Taterial
number component nuclide, atom fraction

2 92235, 0.37504 92238, 0.12499 7014, 0.49997

6 41093, 0.98982 40000, 0.01018

7 74000, 1.00000

n 5010, 0.71977 5011, 0.08004 6012, 0.20019

12 1001, 0.33333 1002, 0.33333 8016, 0.33333
associated thermal s(a,b) data sets:  hwir.0lt  Iwir.01t

material
number component nuclide, mass fraction

2 92235, 0.70574 92238, 0.23821 7014, 0.05605
6 41093, 0.99000 40000, 0.01000
7 74000, 1.00000

11 5010, 0.68700 5011, 0.08400 6012, 0.22900
12 1001, 0.05300 1002, 0.10591 8016, 0.84109
waming. 3 of the materials had unnormalized fractions.
1cell volumes and masses print table 50
cell atom gram input  calculated reason volume

density density volume volume mass  pieces not calculated

1 30 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric

2 31 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric

3 37 0.00000E+00 0.00000EH00 0.00600E+00 0.00000E+00 0.00000E+H00 0  asymmetric

4 34 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

5 32 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

6 33 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

7 35 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000EH)0 1

8 36 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

9 38 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  infinite

10 39 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O infinite

11 40 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O infinite

12 41 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O infinite
140 0.00000E+G0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000EH00 0  asymmetric
42 9.50007E-02 1.00000E+00 (.00000E+00 0.00000E+00 0.00000E+00 0 infinite
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149 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00

{ 15 154 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00 0.00000E+00
L

20
tsurface areas

R T RN

144 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0.00000E+00
18 159 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00
19 141 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00

surface input  calculated rteason area
area area  not calculated

1 0.00000E+00 0.00000E+00 asymmetric
17 0.00000E+00 0.00000E+00 asymmetric
19 0.00000E+00 0.00000E+)0 asymmetric
29 0.00000E+00 0.00000E+00 asymmetric
58 0.00000EH00 0.00000E+00 infinite
268 0.00000E+00 0.00000E+00 infinite
478 0.00000EH00 0.00000E+00 infinite
698 0.00000E+00 0.00000E+00 infinite
880 0.00000E+00 0.00000E+00 infinite

10 881 0.00000E+00 0.00000E+00 infinite

11 882 0.00000E+00 0.00000E+00 infinite
12 905 0.00000E+00 0.00000E+00 asymmetric
13 906 0.00000E+00 0.00000E+00 asymmetric
14 907 0.00000E+00 0.00000E+00 asymmetric
15 913 0.00000E+00 8.40057E+02

16 914 0.00000E+00 8.40057E+02

17 915 0.00000E+00 8.40057E+02

18 916 0.00000E+00 8.40057E+02

19 917 0.00000E+00 8.40057E+02

20 301 0.00000E+00 0.00000E+00 infinite

302 0.00000E+00 0.00000E+00 infinite

3 304 0.00000E+00 0.00000E+00

‘2 303 0.00000E+00 0.00000E+00 infinite
2

4 305 0.00000E+00 0.00000E+00
25 306 0.00000E+00 0.00000E+00
s print table 60

Icell

R Y N

total

isurfaces

atom gram neutron

162 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
print table 50

cell mat density density volume mass pieces importance

30 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
31 0 0.00000E+00 0.00000E+00 0.0000CE+00 0.00000E+00
37 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
34 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
32 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
33 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
35 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
36 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
38 11 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00
39 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
40 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
41 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
140 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
42 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
154 2 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00
149 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
144 7 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00
159 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
141 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
162 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00

4.42185E+03 0.00000E+00

.surface trans type surface coefficients

0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 0.0000E+00

print table 70
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1 lrefl py 0.0000000E+00

17 cz 2.9135000E+01
‘ 19 Pz 3.1750000E+01
4 29 pz -3.1750000E+01
5 58 ¢/z 3.4414000E+00 8.5150000E-01 3.2400000E-01
6 268 ¢/z 3.4414000E+00 8.5150000E-01 3.3450000E-01
7 478 - ¢/z 3.4414000E+00 8.5150000E-01 3.4750000E-01
8 698 cfz 3.4414000E+00 8.5150000E-01 4.3180000E-01
9 3880 cz  1.7251000E+00
10 881 ¢z 1.8051000E+00
n 882 ¢z 1.9051000E+00
12905 cz  2.1055000E+00
13 906 ¢/z 1.6711300E+01 0.0000000E+00 2.1055000E+00
14 907 ¢/z -1.6711300E+01 0.0000000E+00 2.1055000E+00
15 913 ¢/z 0.0000000E+00 1.1918500E+01 2.1055000E+00
16 914 ¢/z 1.0321700E+01 5.9592000E+00 2.1055000E+00
17 915 c/z 8.3557000E+00 1.4472400E+01 2.1055000E+00
18 916 c/z -8.3557000E+00 1.4472400E+01 2.1055000E+00
19 917 c/z -1.0321700E+01 5.9592000E+00 2.1055000E+00
20 301 px  3.9330000E+00
21 302 px  2.9498000E+00
22 303 p 1.0000000E+00 1.7320508E+00 0.0000000E+00 5.8994000E+00
23 304 p 1.0000000E+00 1.7320508E+00 0.0000000E+00 3.9330000E+00
24 305 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -9.8340000E-01
25 306 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -2.9498000E+00
1 cell temperatures in mev for the free-gas thermal neutron treatment. print table 72

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

2 waming messages so far.
lcross-section tables print table 100

table Tlength

tables from file testlibl

1001.00c 1782 1-h-1 from endf-vi.l mat 125 05/26/93

1002.55¢ 4102 njoy ( 120) 04/26/82

5011.40c 3229 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
6012.40c 4858 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
7014.40c 8535 ENDL library name: nd900719 MCNP transtation: 900831 14:10:05 900207
8016.40c 5358 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
40000.40c 93372 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900323
41093.40c 42746 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
74000.40c 91244 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
92235.40c 34772 ENDL library name: nd900719 MCNP translation: Stotal nu 10:05 900503
92238.40c 40834 ENDL library name: nd901118 MCNP translation: 9total nu 56:49 901119
5010.03¢ 3682 b-10 endf/b-iv new gamma production format (1273) l4oct75
hwtr.01t 10193 deuterium in heavy water at 300 degrees kelvin 1002 0 010/22/85
Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin 100t 0 010/22/85

total 354900

waming. neutron energy cutoff is below some cross-section tables.

decimal words of dynamically allocated storage
source distribution written to file inp18s cycle= 0

3 wamning messages so far.
1 startingmerun.  field length= 0 ¢p0= 0.00 print table 110

0b18 - keode in a hexagonal prism lattice.
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‘ x y z  celilattice(ij,k) surface
3.000E+00 2.000E-01 2.000E-01 140

3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
2 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
3 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051EH00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
4 3.000E+00 2.000E-01 2.000E-01 140
3.492E4+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
5 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
6 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
7 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
8 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
9 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
10 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
..492E+00 1.051E+00 2.000E-0} 42(
A492E+00 1.051E+00 2.000E-0t 154
12 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
13 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
14 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
15 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
16 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
17 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
18 3.000E+00 2.000E-0!1 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
19 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
20 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
21 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(

492E+00 1.051E+00 2.000E-01 154
.000E+00 2.000E-01 2.000E-01 140

0,

R

L

B

°

e

e

-1,

-1,

-1,

-1,

-1,

-1,

-1,

-1,

0

0

0)

L)

=

0]

0

0

=

[

=

0

0

=

0

0

0

=

0

0

=

U]

0

0

V]
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v w energy  weight  time

5.085E-01 4.733E-01 7.193E-01 2.209E+00 1.000E+00 0.000E+00
5.085E-01 4.733E-01 7.193E-01
0 5.085E-01 4.733E-01 7.193E-01
8.952E-01 -4.447E-0] -2.944E-02 4.904E+00 1.000E+00 0.000E+00
8.952E-01 -4.447E-01 -2.944E-02
0 8.952E-01 -4.447E-01 -2.944E-02
-6.184E-01 -4.495E-01 6.446E-01 3.809E-01 1.000E+00 0.000E+00
-6.184E-01 -4.495E-01 6.446E-01
0-6.184E-01 4.495E-01 6.446E-01
9.710E-01 -5.665E-02 -2.323E-01 1.331E+00 1.000E+00 0.000E+00
9.710E-01 -5.665E-02 -2.323E-01
0 9.710E-01 -5.665E-02 -2.323E-01
5.861E-01 1.496E-01 -7.963E-01 1.902E+00 1.000E+00 0.000E+00
5.861E-01 1.496E-01 -7.963E-01
0 5.861E-01 1.496E-01-7.963E-01
-6.489E~02 -1.626E-01 9.845E-01 4.410E-01 1.000E+00 0.000E+00
-6.489E-02 -1.626E-01 9.845E-01
0-6.489E-02 -1.626E-01 9.845E-01
~7.068E-02 3.263E-02 -9.970E-01 4.750E-01 1.000E+00 0.000E+00
-7.068E-02 3.263E-02 -9.970E-01
0 -7.068E-02 3.263E-02 -9.970E-01
-3.915E-01 4.664E-01 -7.932E-01 4.136E+00 1.000E+00 0.000E+00
-3.915E-01 4.664E-01 -7.932E-01
0-3.915E-01 4.664E-01 -7.932E-01
-2.368E-01 9.215E-01 -3.079E-01 7.453E-02 1.000E+00 0.000E+00
~2.368E-01 9.215E-01 -3.079E-01
0-2.368E-01 9.215E-01 -3.079E-01
1.946E-01 -3.204E-01 9.271E-01 3.128E+00 1.000E+00 0.000E+00
1.946E-01 -3.204E-01 9.271E-01
0 1.946E-01 -3.204E-01 9.271E-01
-6.698E-01 -7.177E-01 -1.905E-01 1.014E+00 1.000E+00 0.000E+00
-6.698E-01 -7.177E-01 ~1.905E-01
0 -6.698E-01 -7.177E-01 -1.905E-01
-8.398E-01 -4.129E-01 3.524E-01 1.395E+00 1.000E+00 0.000E+00
-8.398E-01 -4.129E-01 3.524E-01
0 -8.398E-01 -4.129E-01 3.524E-01
-1.714E-01 -8.572E-01 4.857E-01 7.748E-01 1.000E+00 0.000E+00
-1.714E-01 -8.572E-01 4.857E-01
0 -1.714E-01 -8.572E-01 4.857E-01
-2.489E-01 -5.118E-01 -8.222E-01 1.101E+00 1.000E+00 0.000E+00
-2.489E-01 -5.118E-01 -8.222E-01
0 -2.489E-01 -5.118E-01 -8.222E-01
-2.959E-01 2.119E-01 9.314E-01 1.951E+00 1.000E+00 0.000E+00
-2.959E-01 2.119E-01 9.314E-0]
0-2.959E-01 2.119E-01 9.314E-01
1.395E-01 -9.829E-01 1.202E-01 2.186E+00 1.000E+00 0.000E+00
1.395E-01 -9.829E-01 1.202E-01
0 1.395E-01 -9.829E-01 1.202E-0}
6.909E-01 -7.110E-01 1.307E-01 1.865E+00 1.000E+00 0.000E+00
6.909E-01 -7.110E-01 1.307E-01
0 6.909E-01 -7.110E-01 1.307E-01
-6.580E-01 5.320E-01 -5.329E-01 1.229E+00 1.000E+00 0.000E+00
-6.580E-01 5.320E-01 -5.329E-01
0-6.580E-01 5.320E-01 -5.329E-01
-9.903E-01 -1.380E-01 1.353E-02 1.305E+00 1.000E+00 0.000E+00
-9.903E-01 -1.380E-01 1.353E-02
0-9.903E-01 -1.380E-01 1.353E-02
7.462E-01 4.859E-01 4.551E-01 1.000E+00 1.000E+00 0.000E+00
7.462E-01 4.859E-01 -4.551E-01
0 7.462E-01 4.859E-01 4.551E-01
-1.977E-01 9.797E-01 3.360E-02 3.990E+00 1.000E+00 0.000E+00
-1.977E-01 9.797E-0t 3.360E-02
0-1.977E-01 9.797E-01 3.360E-02
+9.117E-01 -3.647E-01 -1.891E-01 2.665E-01 1.000E+00 0.000E+00
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3.492E+00 1.051E+00 2.000E-01 42(
A492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
24 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 i54
25 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
26 2.000E-01 3.000E+00 2.000E-01 140
3.641E+H00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
27 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
28 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
29 2.000E-01 3.000E+00 2.000E-0] 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
30 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
31 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
32 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140
(641E+00 4.456E-01 2.000E-01 42( -5,
.641E+00 4.456E-01 2.000E-01 141
34 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-0]1 141
35 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
36 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
37 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
38 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
39 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
40 2.000E-01 3.000E+)0 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
41 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
42 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
43 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641EH00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140
.641E+00 4.456E-01 2.000E-01 42( -5,
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-9.117E-01 -3.647E-01 -1.891E-01
0-9.117E-01 -3.647E-01 -1.891E-01
-4.287E-01 8.361E-01 -3.423E-01 1.156E+00 1.000E+00 0.000E+00
-4.287E-01 8.361E-01 -3.423E-01
0 -4.287E-01 8.361E-01 -3.423E-01
1.080E-01 3.412E-01 -9.338E-01 2.669E+00 1.000E+00 0.000E+00
1.080E-01 3.412E-01 -9.338E-01
0 1.080E-01 3.412E-01 -9.338E-01
-9.111E-01 -9.012E-03 -4.122E-01 2.185E+00 1.000E+00 0.000E+00
-9.1311E-01 -9.012E-03 -4.122E-01
0-9.7111E-01 -9.012E-03 -4.122E-01
-2.568E-01 -6.391E-01 -7.249E-01 7.280E-01 1.000E+00 0.000E+00
-2.568E-01 -6.391E-01 -7.249E-01
0 -2.568E-01 -6.391E-01 -7.249E-01
-2.912E-01 8.086E-01 5.113E-01 1404E+00 1.000E+00 0.000E+00
-2.912E-01 8.086E-01 5.113E-01
0-2.912E-01 8.086E-01 5.113E-01
1.472E-01 -9.514E-0] 2.705E-01 1.090E+00 1.000E+00 0.000E+00
1.472E-01 -9.514E-01 2.705E-01
0 1.472E-01 -9.514E-01 2.705E-01
-6.135E-01 -7.645E-01 -1.978E-01 2.483E+00 1.000E+00 0.000E+00
-6.135E-01 -7.645E-01 -1.978E-01
0 -6.135E-01 -7.645E-01 -1.978E-01
-5.702E-01 5.651E-01 -5.963E-01 3.767E-01 1.000E+00 0.000E+00
-5.702E-01 5.651E-01-5.963E-01
0-5.702E-01 5.651E-01 -5,963E-01
-6.607E-01 5.373E-01 -5.242E-01 1.019E+00 1.000E+00 0.000E+00
-6.607E-01 5.373E-01 -5.242E-01
0-6.607E-01 5.373E-01 -5.242E-01
-9.742E-02 -3.639E-01 -9.263E-01 1.879E+00 1.000E+00 0.000E+00
-9.742E-02 -3.639E-01 -9.263E-01
0-9,742E-02 -3.639E-01 -9.263E-01
-1.965E-01 -3.145E-01 -9.287E-01 4.700E-01 1.000E+00 0.000E+00
-1.965E-01 -3.145E-01 -9.287E-01
0 -1.965E-01 -3.145E-01 -9.287E-01
4.097E-01 8.465E-01 -3.399E-01 1.530E+00 1.000E+00 0.000E+00
4.097E-01 8.465E-01 -3.399E-01
0 4.097E-01 8.465E-01 -3.399E-01
-4.048E-02 8.831E-01 4.675E-01 2.675E+00 1.000E+00 0.000E+00
-4.048E-02 8.831E-01 4.675E-01
0-4.048E-02 8.831E-01 4.675E-01
3.371E-01 -9.269E-01 -1.652E-01 9.222E-01 1.000E+00 0.000E+00
3.371E-01 -9.269E-01 -1.652E-01
0 3.371E-01 -9.269E-01 -1.652E-01
-1.867E-01 9.756E-01 -1.15SE-01 9.702E-01 1.000E+00 0.000E+00
-1.867E-01 9.756E-01 -1.155E-01
0-1.867E-01 9.756E-01 -1.155E-01
-2.616E-01 2.336E-01 -9.365E-01 1.230E+00 1.000E+00 0.000E+00
-2.616E-01 2.336E-01 -9.365E-01
0-2.616E-01 2.336E-01 -9.365E-01
9.780E-01 -7.641E-02 -1.939E-01 1.083E+00 1.000E+00 0.000E+00
9.780E-01 -7.641E-02 -1.939E-01
0 9.780E-01 -7.641E-02 -1.939E-01
2.580E-01 -7.076E-01 6.578E-01 8.313E-01 1.000E+00 0.000E+00
2.580E-01 -7.076E-01 6.578E-01
0 2.580E-01 -7.076E-01 6.578E-01
-3.212E-01 -7.678E-01 -5.543E-01 1.081E+00 1.000E+00 0.000E+00
-3.212E-01 -7.678E-01 -5.543E-01
0 -3.212E-01 -7.678E-01 -5.543E-01
5.039E-01 -1.460E-01 8.513E-01 3.341E+00 1.000E+00 0.000E+00
5.039E-01 -1.460E-01 8.513E-01
0 5.039E-01 -1.460E-01 8.513E-01
6.080E-01 5.487E-01 5.738E-01 4.097E-01 1.000E+00 0.000E+00
6.080E-01 5.487E-01 5.738E-01
0 6.080E-01 5.487E-01 5.738E-01
-2.932E-01 9.304E-01 -2.199E-01 2.229E+(0 1.000E+00 0.000E+00
-2.932E-01 9.304E-01 -2.199E-01
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3.641E+00 4.456E-01 2.000E-01 141 0-2.932E-01 9.304E-01 -2.199E-01
2.000E-01 3.000E+00 2.000E-01 140 -8.475E-01 -3.993E-01 -3.497E-01 1.362E+00 1.000E+00 0.000E+00
.641E+00 4.456E-01 2.000E-01 42( -5, 3, () -8.475E-01 -3.993E-01 -3.497E-01
3.641E+00 4.456E-01 2.000E-01 141 0 -8.475E-01 -3.993E-01 -3.497E-0]

46 2.000E-01 3.000E+00 2.000E-01 140 1.200E-01 -9.195E-01 -3.743E-01 1.010E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 1.200E-01 -9.195E-01 -3.743E-01
3.641E+00 4.456E-01 2.000E-01 141 0 1.200E-01 -9.195E-01 -3.743E-01

47 2.000E-01 3.000E+00 2.000E-01 140 7.085E-01 5.879E-01 3.904E-01 7.068E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 7.085E-01 5.879E-01 3.904E-01
3.641E+00 4.456E-01 2.000E-01 141 0 7.085E-01 5.879E-01 3.904E-01

48 2.000E-01 3.000E+00 2.000E-0! 140 4.261E-01 9.046E-01 9.254E-03 3.122E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, Q) 4.261E-01 9.046E-01 9.254E-03
3.641E+00 4.456E-01 2.000E-01 141 0 4.261E-01 9.046E-01 9.254E-03

49 2.000E-01 3.000E+00 2.000E-01 140 5.431E-0]1 4.270E-01-7.230E-01 5.484E-G1 1.000E+00 0.000E+00
3.641EH00 4.456E-01 2.000E-01 42( -5, 3, 0) 5.431E-01 4.270E-01 -7.230E-01
3.641E+00 4.456E-01 2.000E-01 141 0 5.431E-01 4.270E-01 -7.230E-01

50 2.000E-01 3.000E+00 2.000E-01 140 ~1.053E-01 -9.805E-01 1.658E-01 1.545E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) -1.053E-01 -9.805E-01 1.658E-0t
3.641E+00 4.456E-01 2.000E-01 141 0 -1.053E-01 -9.805E-01 1.658E-01

lestimated keff results by cycle print table 175

cycle 1 k(collision) 1.253108 removal lifetime(abs) 1.7557E+01 source points generated 257
cycle 2 k(collision) 1.211997 removal lifetime(abs) 1.1671E+01 source points generated 195
cycle 3 k(collision) 1.200265 removal lifetime(abs) 9.6992E+00 source points generated 193
cycle 4 k(collision) 1.129530 removal lifetime(abs) 9.3720E+00 source points generated 182
cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222

cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204

ce distribution written to file inp18s cycle= 6
lem summary

Tun terminated when 6 kcode cycles were done.

0
neutron creation tracks  weight energy neutron loss tracks  weight energy
(per source particle) (per source particle)

souree 1249 9.6077E-01 1.8661E+00 escape 220 1.2268E-01 1.2054E-01
energy cutoff 0 0. 5
time cutoff 0 0. 0.

weight window 0 0 0. weight window 0 0 0.

cell importance 0 0 0. cell importance 0 0. [0

weight cutoff’ 0 1.3743E-01 3.8498E-03 weight cutoff’ 1034 12791E-01 5.1920E-03
energy importance 0 o 0. energy importance [0
dxtran 0 o 0. dxtran 0 0 0.
forced collisions 0. 0. forced collisions 0 0 0.
exp. transform 0. . exp. transform 0 0 0.
upscattering 0 0 5.3884E-11 downscattering o o 1.3605E+00
capture 0 3.9980E-01 1.1590E-01

(n,xn) 10 6.1640E-03 6.1355E-03 loss to (n,xn) 5 3.0820E-03 2.4027E-02
fission 0 0 0. loss to fission 0 4.5089E-01 2.4987E-01

total 1259 1.1G44E+00 1.8761E+00 total 1259 1.1044E+00 1.8761E+00

co s

number of neutrons banked 5 average lifetime, shakes cutoffs

neutron tracks per source particle  1.0080E+00 escape 3.7027E+00 tco 1.0OOOE+34
neutron collisions per source particle 1.8226E+01 capture 1.2954E+01 eco 0.0000E+00
total neutron collisions 22764 capture or escape 1.1788E+01 wel -5.0000E-01

net multiplication 1.0032E+00 0.0035 any termination 1.2744E+01 we2 -2.5000E-01

computer time so far in thistun  0.00 minutes maximum number ever in bank 1

¢ particles per minute 0.0000E+00 field length
om numbers generated 500880 most random numbers used was 1298 in history 14

&uler time in merun 0.00 minutes bank overflows to backup file 0
0
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range of sampled source weights = 7.7821E-01 to 1.0989E+00

cell entering
1 30 [
2 3 0
3 37 0
4 34 0
5 32 0
6 33 0
7 35 0
8 36 0
9 38 920
10 39 1635
11 40 1728
12 41 1867
13 140 ]
14 42 2069

15 154 25302
16 149 49542
17 144 51224
18 159 58650
19 141 73122

total 266059
Ineutron weight balance in each cell -- external events

cell entering  source

30 0.0000E+00
31 0.0000E+00
37 0.0000E+00
34 0.0000E+060
32 0.0000E+00
33 0.0000E+00
35 0.0000E+00
36 0.0000E+00

tron activity in each cell

cooooooo

0
0
0
0
0
0
0
0

1

618

tracks population collisions collisions number

print table 126

flux average

average

*weight weighted weighted track weight track mfp
(per history) energy  energy

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

©0.0000DE+00
0.0600E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

(relative)

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

(em)

0.0000E+00 0.0000E+00
0.0000E+G0 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
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249 5.9116E-01 3.0414E-01 B8.9304E-01 6.4212E-01 2.6324E+00

637 130 6.3779E-02 8.8236E-02 7.6766E-01 6.4931E-01 2.6947E+00
663 184 8.8176E-02 7.6162E-02 7.6184E-01 6.4437E-01 2.5146E+00

712 317 1.5811E-01 8.6238E-02 7.9306E-01 6.5030E-01 2.6940E+00
0 0 0.0000E+H00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
867 441 2.1911E-01 8.9382E-02 7.8771E-01 6.6777E-01 2.5091E+00
1253 8436 4.1390E+00 1.2606E-01 8.5005E-01 6.6920E-01 2.4712E+H00
1253 580 2.8963E-01 1.0795E-01 8.2361E-01 6.7129E-01 2.5408E+00
1254 885 4.2652E-01 1.0541E-01 8.1599E-01 6.6971E-01 2.2391E+00

1254 4019 2.1254E+00 9.8931E-02 8.1154E-01 6.6977E-01 2.7541EH00
6523  3.2229E+00 9.4499E-02 8.0639E-01 6.6810E-01 2.5056E+00

1254

9765 22764

energy time

cutofl  cutoff

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

1.1324E+01

exiting  total

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

print table

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

38 4.8822E-01 0.0000E+00 0.0000E+00 0.0000E+00 -3.3091E-01 1.5731E-01

-1.3171E+01 6.1278E-01

1 3.5884E-05
1 1.4572E-02

-3.1361E+01 5.0067E-02

-3.9150E+01 4.5860E-04

130

print table 130

10 39 8.4996E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.4933E-01 6.2750E-04

11 40 8.9904E-01 0.0000E+00 0.0000E+00 0.0000E+G0 -8.9904E-01 3.9460E-06

12 41 9.7260E-01 (.0000E+00 0.0000E+00 0.0000E+00 -9.6978E-01 2.8204E-03

13 140 0.0000E+00 0.0000E+00 O0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

14 42 1.0907E+00 0.0000E+00 0.0000E+00 0.0000E+00 -1.0913E+00 -5.9111E-04

15 154 1.2943E+01 8.4067E-01 0.0000EH)0 0.0000E+00

16 149 2.6508E+01 0.0000E+00 0.0000E+00 O0.0000E+00 -2.6508E+0

17 144 2.7419E+01 0.0000E+00 0.000CE+00 0.0000E+00 -2.7405E+0!

18 159 3.1331E+01 8.0064E-02 0.0000E+00 0.0000E+00

19 141 3.9111E+01 4.0032E-02 0.0000E+00 0.0000E+00

total  1.4161E+02 9.6077E-01 0.0000E+00 0.0000E+00 -1.4174E+02 8.3809E-01
Ineutron weight balance in each cell — variance reduction events

cell  weight cell weight  energy  dxtran  forced exponential total

window  importance

30 0.0000E+00
31 0.0000E+00
37 0.0000E+00
34 0.0000E+00
32 0.0000E+00
33 0.0000E+00
35 0.0000E+00
36 0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

cutoff

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

importance

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

collision  transform

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
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0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
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9 38 0.0000E+00 0.0000E+00 1.2447E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 1.2447E-03
39 0.0000E+00 0.0000E+00 2.0097E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.0097E-04
40 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

12 41 0.0000E+00 0.0000E+00 2.9100E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.9100E-04
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 154 0.0000E+00 0.0000E+00 8.0354E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 8.0354E-03
16 149 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 144 0.0000E+00 0.0000E+00 -3.0848E-06 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -3.0848E-06
18 159 0.0000E+00 0.0000E+00 -2.5216E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -2.5216E-04
19 141 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total  0.0000E+00 0.0000E+00 9.5169E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 9.5169E-03

Ineutron weight balance in each cell — physical events

print table 130

cell (nxn) fission capture lossto lossto  total

(n,xn)  fission

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E-+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
37 0.0000E+00 0.0000E+0¢ 0.00G0E+00 0.0000E+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

SO0 AU R W

39 0.0000E+00 0.0000E+00 -8.2847E-04 0.0000E+00
40 0.0000E+00 0.0000E+00 -3.9460E-06 0.0000E+00
41 0.0000E+00 0.0000E+00 -3.1114E-03 0.0000E+00

[
B e

0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

38 0.0000E+00 0.0000E+00 -1.5855E-01 0.0000E+00 0.0000E+00 -1.5855E-01

0.0000E+00 -8.2847E-04
0.0000E+00 -3.9460E-06
0.0000E+00 -3.1114E-03

140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
42 1.2461E-03 0.0000E+00 -3.1955E-05 -6.2306E-04 0.0000E+00 5.9111E-04

149 0.0000E+00 0.0000E+00 -3.5884E-05 0.0000E+00 0.0000E+00 -3.5884E-05

‘ 154 4.9179E-03 0.0000E+00 -1.7239E-01 -2.4589E-03 -4.5089E-01 -6.2082E-01

144 0.0000E+00 0.0000E+00 -1.4569E-02 0.0000E+00 0.0000E+00 -1.4569E-02
18 159 0.0000E+00 0.0000E+00 -4.9815E-02 0.0000E+00 0.0000E+00 -4.9815E-02
19 141 0.0000E+00 0.0000E+00 -4.5860E-04 0.0000E+00 0.0000E+00 -4.5860E-04

total  6.1640E-03 0.0000E+00 -3.9980E-01 -3.0820E-03 -4.5089E-01 -8.4760E-01

neutron activity of each nuclide in each cell, per source particle

cell  nuclides  atom total  collisions weight lost

print table 140

weight loss weight gain

fraction collisions * weight to capture to fission by (n,xn)

9 38 5010.03d 7.1977E-01 941 44212E-01 1.5853E-01

5011.40c 8.0041E-02 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00

6012.40c 2.0019E-01 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00

10 39 41093.40c 9.3982E-01 128 6.2802E-02 8.2814E-04 0.0000E+00 0.0000E+00

40000.40c  1.0183E-02 2 9.7676E-04 33160E-07 0.0000E+00 0.0000E+00

11 40 1001.00c 3.3333E-01 111 5.1533E-02 3.9251E-06 0.0000E+00 0.0000E+00

1002.55¢ 3.3333E-01 33 1.5373E-02 2.0884E-08 0.0000E+00 0.0000E+00

8016.40c 3.3333E-01 40 2.1271E-02 0.0000E+00 0.0000E+00 0.0000E+00

12 41 41093.40c 9.8982E-01 313 1.5623E-0f 3.1072E-03 0.0000E+00 0.0000E+00

40000.40c 1.0183E-02 4 1.8747E-03 4.2322E-06 0.0000E+00 0.0000E+00

14 42 1001.00c 3.3333E-01 257 1.2131E-01 4.3914E-06 0.0000E+00 0.0000E+00

1002.55¢ 3.3333E-01 86 4.6121E-02 6.8027E-08 O0.0000E+00 6.2306E-04
8016.40c 3.3333E-01 98 5.1682E-02 2.7495E-05 0.0000E+00 0.0000E+00

15 154 92235.40c 3.7504E-01 4759 23227E+00 1.3244E-01 4.4247E-01 5.3410E-04

92238.40c 1.2499E-01 1470  7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03

‘ 7014.40c 4.9997E-01 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00

149 1001.00c 3.3333E-01 345 1.6812E-01 4.4875E-06 0.0000E+00 0.0000E+00

188

0.0000E+00  0.0000E+00
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1002.55¢ 3.3333E-01 110 5.8433E-02 9.1921E-08 0.0000E+00 0.0000E+00 o
: . 8016.40c 3.3333E-01 125 6.3072E-02 3.1305E-05 0.0000E+00 0.0000E+00
7

144 74000.40c 1.0000E+00 885 42652E-01 1.4569E-02 0.0000E+00 0.0000E+00

18 159 41093.40c 9.8982E-01 3965 2.J009E+00 4.9769E-02 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 54 24590E-02 4.6175E-05 OG.0000E+00 0.0000E+00

19 141 1001.00c 3.3333E-01 4029  1.9096E+00 7.9511E-05 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 1122 5.8206E-01 9.0056E-07 O0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 1372 7.3131E-01 3.7819E-04 (0.0000E+00 0.0000E+00

total 22764 1.1324E+01 3.9980E-01 4.5089E-01 3.0820E-03

total over all cells for each nuclide total  collisions weightlost weight loss weight gain
collisions * weight tocapture tofission by (n,xn)

1001.00¢ 4742 2.2505E+00 9.2315E-05 0.0000E+00 0.0000E+00
1002.55¢ 1351 7.0199E-01 1.0814E-06 0.0000E+00 6.2306E-04
5011.40c 76 3.6073E-02 1.3591E-07 0.0000E4+00 0.0000E+00
6012.40¢ 232 11297E-01 1.8446E-05 0.0000E+00 0.0000E+00
7014.40¢c 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00
8016.40¢c 1635 8.6733E-01 4.3699E-04 0.0000E+00 0.0000E+00
40000.40c 60 2.7441E-02 5.0739E-05 0.0000E+00 0.0000E+00
41093.40¢ 4406  2.3199E+00  5.3704E-02 0.0000E+00 0.0000E+00
74000.40c 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00
92235.40¢c 4759  2.3227EH00  1.3244E-01 4.4247E-01 5.8410E-04
92238.40¢ 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
5010.03d 941  4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00

the initial fission neutron source distribution used the 8 source points that were input on the ksrc card.
the criticality problem was scheduled to skip 5 cycles and run a total of 6 cycles with nominally 200 neutrons per cycle.
‘problem hasrun 5inactive cycles with 1027 neutron histories and 1 active cycles with 222 neutron histories.

this cal ion has pleted the d number of keff cycles using a total of 1249 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no d collision/absorption/track-Tength estimate for keff because only 1 active cycles were run.
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a't)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k(abs) stdev k(track)stdev k(c/a/t) stdev fom

2001.25311 1.26302 1.22009 |
257|1.21200 1.25252 1.12957 |
19511.20026 1.14326 1.13006 |
19311.12953 1.16269 1.10757 |
182 1.13599 1.12465 1.11238 |
begin active keff cycles
6 222107701 1.04669 1.07528 |
Itally 4 nps= 1249
+ fuel rod flux in 5 y locati ged over 5 x
tally type 4 track length estimate of particle flux.  units 1/cm**2
tally for neutrons
number of histories used for normalizing tallies=  200.00
cell 2is (154<42(-10 -1 0] 42[-9 -1 0] 42[-8 -1 0] 42[-7 -1 0] 42[-6 -1 0))
cell bis (154<42([-10 3 0] 42[-9 3 0] 42[-8 3 0] 42{-7 3 0] 42[-6 3 0])
cell ¢ is (154<42[-10 10 0] 42(-9 10 0) 42{-8 10 0] 42{-7 10 0] 42[-6 10 0}
cell d is (154<42[-10 21 0} 42[-9 21 0] 42{-8 21 0] 42[-7 21 0] 42(-6 21 0])
cell e is (154<42{-10 29 0] 42{-9 29 0] 42[-8 29 0] 42{-7 29 0] 42(-6 29 0])

[ S

volumes

cell: a b c d €
1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02
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cell
a  0.00000E+00 0.0000 2.84017E-050.9975 1.86420E-04 0.4656 1.36846E-04 0.5743 3.51668E-04 0.3877
b 1.07442E-05 0.9975 1.58576E-04 0.5120 2.32928E-04 0.3945 4.44462E-050.5872 4.46694E-04 0.2855
¢ 2.16778E-050.7232 9.40943E-050.5519 5.37835E-050.5876 1.51034E-04 0.7075 3.20589E-04 0.3937
d 1.47903E-05 0.5831 0.00000E+00 0.0000 1.15515E-04 0.5838 1.69653E-04 0.5071 2.99958E-04 0.3718
8.04943E-06 0.9975 0.00000E+00 0.0000 0.00000E+00 0.0000 6.81909E-050.7477 7.62403E-05 0.6763
13!121)(515 of the results in the tally fluctuation chart bin (tfc) for tally 4 withnps= 1249 print table 160

: .energy: 1.0000E-02 1.0000E-01 1.0000E+00 1.0000E+01 total

normed average tally per history = 3.51668E-04 unnormed average tally per history = 3.68228E-02

estimated tally relative error = 0.3877 estimated variance of the variance =0.1752
relative error from zero tallies =0.3464 relative error from nonzero scores =0.1740
number of nonzero history tallies = 8 efficiency for the nonzero tallies = 0.0400

history number of largest tally = 1034 Targest unnormalized history tally = 1.41575E+00

(largest tally)/(average tally) = 3.84476E+01 (largest tally)/(avg nonzero tally)= 1.53791E+00

(confidence interval shiftymean = 0.0793 shifted confidence interval center = 3.79539E-04

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 222 for this table because 5 keffcyclesand 1027 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 3.51668E-04 4.10723E-04 0.167927
relative error 3.87653E-01 3.61597E-01 -0.067213
variance of the variance 1.75161E-01 1.47665E-01 -0.156976
shifted center 3.79539E-04 3.77169E-04 -0.006244
figure of merit 0.00000E+00 0.00000E+00 0.000000

is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
history score probability density function appears to have an unsampled region at the largest history scores: please examine.

s*ex3 the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 4

tfe bin lative err -—-variance of the variance----  --figure of merit-- -pdf-
behavior  bel value di d rate  value decrease decreaserate  value behavior slope
desired random  <0.10 yes l/sqrt{nps) <0.10 yes 1/nps constant random  >3.00
observed  random 0.39  yes yes 0.18  yes yes 0.00

passed? yes no  yes yes no  yes yes no

waming. the tally in the tally fluctuation chart bin did not pass 3 of the 10 statistical checks.

lunnormed tally density for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 161
abscissa ordinate log plot of tally probability density function in tally ion chart bin(d=decade,slope= 0.0)
tally number num den Jog den:d 4

1.00-01  12.43-01 -0.614

1.26-01  00.00+00 0.000
1.58-01  00.00+00 0.000

L00-01  00.00+00 0.000
1-01  00.00+00 0.000
6-01  00.00+00 0.000
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. 301 00.00+00 0.000 : 1
! 01 00.00+00 0.000 |
‘-01 27.71:02 -1.113 |

7.94-01  00.00+00 0.000 |
100400 124302 -1.614m i
126+00  00.00+00 0.000 |
158400 461402 -1212 |
totl  84.00-02 ¢ d

cumulative tatly number for tally 4 nonzero tally mean(m) = 9.206E-01 aps= 1249 print table 162

abscissa cum ordinate plot of the cumulative number of tallies in the tally fluctuation chart bin from 0 to 100 percent
tally number cum pet: 10- 20- 30- 40 50- 60- 70- 30- 90-——100

1.00000E-01 1 12.500pwesssswsppas | | | | |} | | | |
125893E-01 1 12.500pwssesrevpase | | | p 1 |||
1.58489E-01 1 12,500 rwenannjpas | | | | | | | | I
1.99526E-01 1 12.500psessswerpes | | | |} | |} |
2.51189E-01 1 12.500p*s*ssesspxx | | | | | | | | |
3.16228E-01 1 12.500psssxrswsprer | | | | ] | | ] |
308108E-01 1 12500 *wswsswsprax || | | | | ] | |
501188E-01 1 12.500[s=s»ssexjexs | | | | | | | | |
6.30958E-01 3 37.500| | | | [ S R I B

7.94329E-01 3 37.500| | . f | I A I S | |

1.00000E+00 4 50.00( ! [ |
1.25893E+00 4 50.000] | | . | P | b

1.58489E+00 & 100.000}
total 8 100.000:---

2|0_,_,___30| 40. 50 60. 0. 30 ' 90. ;00

cumulative unnormed tally for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

cissa cum  ordinate plot of the cumulative tally in the tally fluctuation chart bin from 0 to 100 percent
'y tally/nps cum peti--—-=—10-—-—20--------30; 40- -50- -60-- 70- 80- 90--——--100
E-01 4.632E-04 1.258[* | |

|
1.259E-01 4.632E-04 1.258* |
1.585E-01 4.632E-04 1.258}* |
1.995E-01 4.632E-04 1.258]* |
2.512E-01 4.632E-04 1.258]* |
3.162E-01 4.632E-04 1.258f* |
3.981E-01 4.632E-04 1.258]* |
5.012E-01 4.632E-04 1.258* [ |
6.310E-01 6.19SE-03 16.825[**¥#xwirsjrssests | | | | | | | | |

7.943E-01 6.195E-03 16.825[ *s#sssuspimnaxx | | | | | | | | |

1.000E+00 1.017E-02 27.6: i 1 | | | | | | |
1.259E+00 1.017E-02 27.628] } | | I | | | | | |
1.585E+00 3.682E-02 100.000} | i | | | |

total 3.68228E-02 100.000:---— 10---=-20: 30- 40 50 60 70- 80- 90-
1status of the statistical checks used to form confidence intervals for the mean for each tally bin

[ [ [
[ [ [
b [ I
[ [ [
- [ [
| [ [
[ [ [
[ [

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
4 missed 3 of 10 tfc bin checks: the relative error exceeds the recommended value of 0.1 for nonpoint detector tallies
missed all bin error check: 25 tally bins had 4 bins with zeros and 21 bins with relative errors exceeding 0.10
the 10 statistical checks are only for the taily fluctuation chart bin and do not apply to other tally bins.
the tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.
waming. 1ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.

waming. 1 ofthe 1 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts

. tally 4
nps mean emor vov slope fom
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249 3.5167E-04 0.3877 0.1752 0.0

data written to file inp18m
ascii file inp18p written with  Sevents from 5 histories.

6 waming messages so far.

run terminated when 6 kcode cycles were done.

File: Outpl8
1-  probl8 - kcode in a hexagonal prism lattice.
2- ¢ _ three half control rods and five whole control rods.
3- 30 0-905-19291 fill=1
4- 31 0-906-19291 fill=1(16.711300)
5- 37 0-907-19291 fill=1(-16.711300)
6- 34 0-913-1929 fili=1(011.91850)
7- 32 0-914-1929 fill=! (10.3217 5.9592 0)
8- 33 0-915-1929 fill=1(8.3557 14.4724 0)
9- 35 0-916-1929 fill=1 (-8.3557 14.47240)
10- 36 0-917-1929 fill=1 (-10.3217 5.9592 0)
11- ¢ universe 1: structure of control rod.
12- 38 11 -2.02 -880 u=1 §$ control rod core
13- 39 6 -84 880-881 u=1 $ control rod cladding
14- 40 12 -1.00 881-882 u=1 $ control rod gap
15- 41 6 -84 882 wu=l $control rod sheath
16- the space between the control rods, filled with lattice.
17- 140 0 -17 129 -19 905 906 907 913 914 915 916 917 fill=2
18- ¢ universe 2: lattice of fue] rods with water in between.
19- 42 12-1.00 -301 302-303 304 -305306 u=2 lat=2 fill=

20- -37:27-1:330:0&

1- 24r39r24r3117r24r311r24r39r2
‘ 24r39r23r312r23r3 1272339 21r

- 23r310r22r313r22r313r22r31012 17

24- 233572 U &

25- 22r358r22r

26- 22r316r22r317r22r316r23r

27- 22r315r23r316r23r315r24r

28- 21r315r24r315r24r315r24r

29- 21r315c23r316r23r315r25r

30- 21r315r220317w22r315r26r

31- 21r354r27r&

32- ¢ cancode remember & thru comment?
33- 235527

34- 2325r22r325r28r

35- 2324r23r324r29r

-36- 2323r24r323r210r

37- 2315r22r34r23r34r22r315r211r
38- 2314r23r34r22r34r23r314r212r
39- 2313r24r311r24r313r213r

40- 2313r23r312r23r313r2 l4r

41- 2313r22r313r22r313r215r

42- 2346r216r

43- 2345r217r

44- 2344r218r

45- 21r341r220r

46- 21r340r22ir

47- 21r339%222r

48- 22r336r224r

49- 22r335r225r

50- 23r332r227r

51- 24r329r229r

52- 25r326r23tr

- 26r323r233r
28r318r236r
- 211r311r240r
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264r
¢ universe 3: structure of fuel rod lattice elements.
154 2-13.75 -58 u=3 $ fuel element
149 12 -1.00 58-268 u=3 $gap
60- 144 7-19.66 268-478 u=3 §liner
61- 159 6 -84 478-698 u=3 §cladding

62- 141 12 -1.00 698 =3 § water between the fuel rods
63- 162 017:-29:19:-1  $ outside world

64-

65- *] py 0 $x-zplane,reflective

66- 17 ¢z 29.135
67- 19 pz 31.75 S$top of reactor
68- 29 pz-31.75 $ bottom of reactor
69- 58 cfz 3.4414 8515 .3240
70- 268 c¢/z 3.4414 8515 .3345
71- 478 c/lz 3.4414 8515 3475
72- 698 c/z 34414 8515 4318
73- 880 cz 1.7251
74- 881 cz 1.8051
75- 882 cz 1.9051
76- 905 cz 2.1055
77- 906 cfz 16.711302.1055
78- 907 c¢fz -16.711302.1055
79- 913 ¢/z 011.91852.1055
80- 914 c/z 10.3217 5.9592 2.1055
81- 915 c¢/z 8.3557 14.4724 2.1055
82- 916 c/z -8.3557 14.4724 2.1055
83- 917 cfz -10.3217 5.9592 2.1055
84- 301 px3.9330
85- 302 px2.9498
86~ 303 p 11.7320508076 0 5.8994
87- 304 p 11.7320508076 0 3.9330
8- 305 p -11.7320508076 0 -.9834
d- 306 p -11.7320508076 0 -2.9498
91- imp:n 1 18r O
92-  m2 92235.40c -70573 92238.40c -23821 7014.40c -.05605
93- m6 41093.40c -99000 40000.40¢c -.01000
94- m7  74000.40c -.74000
95- mll 5010.03d -.6870 5011.40c -.0840  6012.40c -.2290
96- mi2 1001.00c1 1002.55¢c1 8016.40c1
97-  mil2  hwer01 Iwtr.01
98- keode 200 1 56
warning. tallies are normed per fission neutron for one generation.
99-  kste 3.2.2.23.2-3.2.2.23.243.2-43.243.143.2
100- ¢ 01.11.10

101- g fe

102-  fcd4 fuel rod flux in 5 y locati ged over 5 x el

103-  fdm (154<(42{-10:-6 -1 0])) §$ average 5 x elements at j=-1
104- (154<(42[-10:-6 3 0])) & § average 5 x elements at j=3
105-  (154<(42[-10:-6 100])) $ average 5 x elements at j=10 &
106- (154<(42[-10:-6 21 0])) $ average 5 x elements at j=21
107- (154<(42[-10:-6 29 0])) $ average 5 x elements at j=29
108-  sd4 104.7089062 4r $ 5 times the volume of cell 154
109-  print -98

110-  prdmp 2j-1
111-  ptrac buffer=20 file=asc write=all event=bnk
1 initial source from ksrc card. print table 90

original number of points 8
points not in any cell 1]
points in cells of zero importance 0
points in void cells
points in ambiguous cells 0

. 1 points rejected 0
ts remaining 8
Ints after expansion or contraction 200
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al guess for k(eff.) 1.000000
cycles to skip before tallying 5
number of keff cycles that can be stored 201
total fission nubar data are being used.
Itally 4 print table 30
+ fuel rod flux in 5 y locati ged over S x

tally type 4  track length estimate of particle flux.
tally for neutrons

order of printing: fe
cells  (154<(42(-10:-6 -1 O]))(154<(42{-10:-6 3 O]))(154<(42[-10:-6 10 OPK154<(42[-10:-6 21 O)Y(154<(42[-10:-6
290

energy bins
0.00000E+00 to 1.00000E-02 mev
1.00000E-02 to 1.00000E-01 mev
1.00000E-01 to 1.00000E+00 mev
1.00000E+00 to 1.00000E+01 mev
total bin
1material composition print table 40

the sum of the fractions of material 2 was 9.999900E-01
the sum of the fractions of material 7 was 7.400000E-01
the sum of the fractions of material 12 was 3.000000E+00

material

.mber component nuclide, atom fraction
2

92235, 0.37504 92238, 0.12499 7014, 0.49997
6 41093, 0.98982 40000, 0.01018
7 74000, 1.00000
11 5010, 0.71977 5011, 0.08004 6012, 0.20019
12 1001, 0.33333 1002, 0.33333 8016, 0.33333
associated thermal s(a,b) data sets:  hwir.0It  Iwtr.01t

material
number  component nuclide, mass fraction

2 92235, 0.70574 92238, 0.23821 7014, 0.05605
6 41093, 0.99000 40000, 0.01600
7 74000, 1.00000

n 5010, 0.68700 5011, 0.08400 6012, 0.22900
12 1001, 0.05300 1002, 0.10591 8016, 0.84109
waming. 3 of the materials had unnormalized fractions.
1cell volumes and masses print table 50
cell  atom gram input  calcutated reason volume

density  density  volume volume mass  pieces not calculated

30 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
31 0.00000E+00 0.00000E+00 0.0000CE+00 0.00000E+00 0.00000E+00

1 0 asymmetric

2 0 asymmetric

3 37 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O  asymmetric

4 34 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

E 32 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
33 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
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35 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
36 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
38 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0.00000E+00
39 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00
40 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00

12 41 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00
13 140 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
14 42 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
15 154 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00 0.00000E+00
16 149 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
17 144 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0.00000E+00
18 159 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00
19 141 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
20 162 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 (0.G0000E+00
1surface areas print table 50
surface input calculated reason area
area area  not caleulated
1 1 0.00000E+00 0.00000E+00 asymmetric
2 17 0.00000E+00 0.00000E+00 asymmetric
3 19 0.00000E+00 0.00000E+00 asymmetric
4 29 0.00000E+00 0.00000E+00 asymmetric
5 58 0.00000E+00 0.00000E+00 infinite
6 268 0.00000E+00 0.00000E+00 infinite
7 478 0.00000E+00 0.00000E+00 infinite
8 698 0.00000E+00 0.00000E+00 infinite
9 880 0.00000E+00 0.00000E+00 infinite
10 881 0.00000E+00 0.00000E+00 infinite
11 882 0.00000E+00 0.00000E+00 infinite
12 905 0.00000E+00 0.00000E+00 asymmetric
13 906 0.00000E+00 0.00000E+00 asymmetric
14 907 0.00000E+00 (.00000E+00 asymmetric
5 913 0.00000E+00 8.40057E+02
914 0.00000E+00 8.40057E+02
17 915 0.00000E+00 8.40057E+02
18 916 0.00000E+00 8.40057E+02
19 917 0.00000E+00 8.40057E+02
20 301 0.00000E+00 0.00000E+00 infinite
21 302 0.00000E+00 0.00000E+00 infinite
22 303 0.00000E+00 0.00000E+00 infinite
23 304 0.00000E+00 0.00000E+00
24 305 0.00000E+00 0.00000E+00
25 306 0.00000E+00 0.00000E+00
lcells print table 60
atom  gram neutron
cell mat density density volume mass pieces importance
1 30 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
2 31 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
3 37 0 0.00000E+00 0.00000E+00 0.00C00E+00 0.00000E+00 0 1.0000E+00
4 34 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
5 32 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00GO0E+00 1 1.0000E+00
6 33 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
7 35 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
8 36 0 0.00000E+00 0.000C0E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
9 38 11 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
10 39 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
11 40 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
12 41 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
13 140 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
14 42 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
15 154 2 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
16 149 12s 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
: 7 144 7 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
159 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+)0 0 1.0000E+00
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infinite
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asymmetric
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infinite
infinite
infinite
infinite
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asymmetric
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19 141 12s9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
162 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00

tal 4.42185E+03 0.00000E+00
1surfaces print table 70

surface trans type surface coefficients

1refl py 0.0000000E+00

1

2 17 ¢z 2.9135000E+01

3 19 pz  3.1750000E+01

4 29 pz -3.1750000E+01

5 58 c/z 3.4414000E+00 8.5150000E-01 3.2400000E-01

6 268 ¢/z 3.4414000E+00 8.5150000E-01 3.3450000E-01

7 478 c/z 3.4414000E+00 8.5150000E-01 3.4750000E-01

8 698 c/z 3.4414000E+00 8.5150000E-01 4.3180000E-01

9 880 ez 1.7251000E+00

10 881 cz 1.8051000E+00

11 882 ¢z 1.9051000E+00

12 905 ¢z 2.1055000E+00

13 906 c/z 1.6711300E+01 0.0000000E+00 2.1055000E+00

14 907 ¢/z -1.6711300E+01  0.0000000E+00 2.1055000E+00

15 913 c/z 0.0000000E+00 1.1918500E+01 2.1055000E+00

16 914 c/iz 1.0321700E+01 5.9592000E+00 2.1055000E+00

17 915 c/z 8.3557000E+00 1.4472400E+01 2.1055000E+00

18 916 c/z -8.3557000E+00 1.4472400E+01 2.1055000E+00

19 917 c/z -1.0321700E+01 5.9592000E+00 2.1055000E+00

20 301 px  3.9330000E+00

21 302 px  2.9498000E+00

22 303 p 1.OOODO0OE+00 1.7320508E+00 0.0000000E+00 5.8994000E+00
23 304 p  1.0000000E+00 1.7320508E+00 0.0000000E+00 3.9330000E+00
24 305 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -9.8340000E-01
25 306 P -1.0000000E+00 1.7320508E+00 0.0000000E+00 -2.9498000E+00
o1] temperatures in mev for the free-gas thermal neutron treatment. print table 72

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

2 warning messages so far.
1cross-section tables print table 100

table length

tables from file testlibl
1001.00c 1782 1-h-1 from endf-vi.l mat125  05/26/93
1002.55¢ 4102 njoy ( 120) 04/26/82
5011.40c 3229 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
6012.40c 4858 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
7014.40c 8535 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
8016.40c 5358 ENDL library name: nd900719 MCNP translation: 900831 14:10: 05 900207
40000.40c 93372 ENDL library name: nd900719 MCNP translation: 900323
41093.40c 42746 ENDL library name: nd900719 MCNP translation: : 900208
74000.40c 91244 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
92235.40¢ 34772 ENDL library name: nd900719 MCNP translation: $total nu 10:05 900503
92238.40c 40834 ENDL library name: nd901118 MCNP translation: Stotal nu 56:49 901119
5010.03d 3682 b-10 end{/b-iv new gamma production format (1273) 140ct75
hwir.01t 10193 deuterium in heavy water at 300 degrees kelvin 1002 0 010/22/85
Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85
total 354900

warning. neutron energy cutoff is below some cross-section tables.

196



decimal words of dynamically allocated storage
distribution written to file inp18s cycle =

3 wamning messages so far.
1 startingmerun.  fieldlength= 0 cp0= 0.00

prob18 -- keode in a hexagonal prism lattice.

nps x y z  celllattice(ij,k) surface u

1 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051EH00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

2 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0;
3.492E+00 1.0S1E+00 2.000E-01 154

3 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O
3.492E+00 1.051E+00 2.000E-01 154

4 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0
3.492E+00 1.051E+00 2.000E-01 154

5 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0]
3492E+00 1.051E+00 2.000E-01 154

6 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O
3.492E+00 1.051E+00 2.000E-01 154

7 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( O, -1, O
3.492E+00 1.051E+00 2.000E-01 154
.000E+00 2.000E-01+2.000E-01 140
A492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

9 3.000E+00 2.000E-01 2.000E-0f 140
3.492E+00 1.051E+00 2.000E-01 42( O, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

10 3.000E+00 2.000E-Ot 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O]
3.492E+00 1.051E+00 2.000E-01 154

11 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0
3.492E+00 1.051E+00 2.000E-O1 154

12 3.000E+00 2.000E-O1 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( O, -1, 0)
3.492E+00 1,051E+00 2.000E-01 154

13 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.0S1E+00 2.000E-01 154

14 3.000E+00 2.000E-O1 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( O, -1, O
3.492E+00 1.051E+00 2.000E-01 154

15 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

16 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O]
3.492E+00 1.051E+00 2.000E-01 154

17 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154

18 3.000E+00 2.000E-01 2.000E-01 140

‘5.492EWO 1OS1E+00 2.000E-01 42(

=

=

=

=

=

N

=

e

-1, 0

e

0

=

o4
L

0)

e

9

=

492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
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0

print table 110

v w energy weight  time

5.085E-01 4.733E-01 7.193E-01 2.209E+00 1.000E+00 0.000E+00
5.085E-01 4.733E-01 7.193E-01
0 5.085E-01 4.733E-01 7.193E-01
8.952E-01 -4.447E-01 -2.944E-02 4.904E+00 1.000E+00 0.000E+00
8.952E-01 -4.447E-01 -2.944E-02
0 8.952E-01 -4.447E-01 -2.944E-02
-6.184E-01 -4.495E-01 6.446E-01 3.809E-01 1.000E+00 0.000E+00
-6.184E-01 -4.495E-01 6.446E-01
0-6.184E-01 -4.495E-01 6.446E-01
9.710E-01 -5.665E-02 -2.323E-01 1.331E+00 1.000E+00 0.000E+00
9.710E-01 -5.665E-02 -2.323E-01
0 9.710E-01 -5.665E-02 -2.323E-01
5.861E-01 1.496E-01 -7.963E-01 1.902E+00 1.000E+00 0.000E+00
5.861E-01 1.496E-01 -7.963E-01
0 5.861E-01 1.496E-01 -7.963E-01
~6.489E-02 -1.626E-01 9.845E-01 4.410E-01 1.000E+00 0.000E+00
-6.489E-02 -1.626E-01 9.845E-01
0 -6.489E-02 -1.626E-01 9.845E-01
-7.068E-02 3.263E-02 -9.970E-01 4.750E-01 1.000E+00 0.000E+00
-7.068E-02 3.263E-02 -9.970E-01
0-7.068E-02 3.263E-02 -9.970E-01
-3.915E-01 4.664E-01 -7.932E-01 4.136E+00 1.000E+00 0.000E+00
-3.915E-01 4.664E-01 -7.932E-01
0 -3.915E-01 4.664E-01 -7.932E-01
-2.368E-01 9.215E-01 -3.079E-01 7.453E-02 1.000E+00 0.000E+00
-2.368E-01 9.215E-01 -3.079E-01
0-2.368E-01 9.215E-01 -3.079E-01
1.946E-01 -3.204E-01 9.271E-01 3.128E+00 1.000E+00 0.000E+00
1.946E-01 -3.204E-01 9.271E-01
0 1.946E-01 -3.204E-01 9.271E-01
-6.698E-01 -7.177E-01 -1.905E-01 1.014E+00 1.000E+00 0.000E+00
-6.698E-01 -7.177E-01 -1.905E-01
0 -6.698E-01 -7.177E-01 -1.905E-01
-8.398E-01 4.129E-01 3.524E-01 1.395E+00 1.000E+00 0.000E+00
-8.398E-01 -4.129E-01 3.524E-01
0 -8.398E-01 -4.129E-01 3.524E-01
-1.714E-0] -8.572E-01 4.857E-01 7.748E-01 1.000E+00 0.000E+00
-1.714E-01 -8.572E-01 4.857E-01
0-1.714E-01 -8.572E-01 4.857E-01
-2.489E-01 -5.118E-01 -8.222E-01 1.101E+00 1.000E+00 0.000E+00
-2.489E-01 -5.118E-01 -8.222E-01
0 -2.489E-01 -5.118E-01 -8.222E-01
-2.959E-01 2.119E-01 9.314E-01 1.951E+00 1.000E+00 0.000E+00
. -2.959E-01 2.119E-01 9.314E-01
0-2.959E-01 2.119E-01 9.314E-01
1.395E-01 -9.829E-01 1.202E-01 2.186E+00 1.000E+00 0.000E+00
1.395E-01 -9.829E-01 1.202E-01
0 1.395E-01 -9.829E-01 1.202E-01
6.909E-01 -7.110E-01 1.307E-01 1.86SE+00 1.000E+00 0.000E+00
6.909E-01 -7.110E-01 1.307E-01
0 6.909E-01 -7.110E-01 1.307E-01
-6.580E-01 5.320E-01 -5.329E-01 1.229E+00 1.000E+00 0.000E+00
-6.580E-01 5.320E-01 -5.329E-01
0 -6.580E-01 5.320E-01 -5.329E-01
-9.903E-01 -1.380E-01 1.353E-02 1.305E+00 1.000E+00 0.000E+00
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X 3.492E+00 1.051E+00 2.000E-01 42(
! 492E+00 1.051E+00 2.000E-0]1 154
3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
21 3.000E+00 2.000E-01 2.0G0E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
22 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.0S1E+00 2.000E-01 154
23 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
24 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.0S1E+00 2.000E-01 154
25 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
26 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
27 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
28 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
29 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
0 2.000E-01 3.000E+00 2.000E-01 140
541E+00 4.456E-01 2.000E-01 42( -5,
L641E+00 4.456E-01 2.000E-01 141
1 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
32 2.000E-01 3.000E+00 2.000E-01 140
3.641E+H00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
33 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
34 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
35 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
36 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
37 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
38 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+H00 4.456E-01 2.000E-01 141
39 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-G1 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
40 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
L000E-01 3.000E+00 2.000E-01 140
P641E+00 4.456E-01 2.000E-01 42( -5,

0,

R4

£

0,

b

o,

-1,

-1,

-1,

-1,

-1,

»
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w

w
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0)

0
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=

0
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0

0

0)
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-9.903E-01 -1.380E-01 1.353E-02
0-9.903E-01 -1.380E-01 1.353E-02
7.462E-01 4.859E-01 -4.551E-01 1.000E+00 1.000E+00 0.000E+00
7.462E-01 4.859E-01 -4.551E-01
0 7.462E-01 4.859E-01 4.551E-01
-1.977E-01 9.797E-01 3.360E-02 3.990E+00 1.000E+00 0.000E+00
-1.977E-01 9.797E-01 3.360E-02
0-1.977E-01 9.797E-01 3.360E-02
-9.117E-01 -3.647E-01 -1.891E-01 2.665E-01 1.000E+00 0.000E+00
-9.117E-01 -3.647E-01 -1.891E-01
0-9.117E-01 -3.647E-01 -1.891E-01
-4.287E-01 8.361E-01 -3.423E-01 1.156E+00 1.000E+00 0.000E+H00
~4.287E-01 8.361E-01 -3.423E-01
0-4.287E-01 8.361E-01 -3.423E-01
1.080E-01 3.412E-01 -0.338E-01 2.669E+00 1.000E+00 0.000E+00
1.080E-01 3.412E-01 -9.338E-01
0 1.080E-01 3.412E-01 -9.338E-01
-9.111E-01 -9.012E-03 ~4.122E-01 2.185E+00 1.000E+00 0.000E+00
-9.111E-01 -9.012E-03 -4.122E-01
0-9.111E-01 -9.012E-03 -4.122E-01
-2.568E-01 -6.391E-01 -7.249E-01 7.280E-01 1.000E+00 0.000E+00
-2.568E-01 -6.391E-01 -7.249E-01
0 -2.568E-01 -6.391E-01 -7.249E-01
-2.912E-01 8.086E-01 5.113E-01 1.404E+00 1.000E+00 0.000E+00
-2.912E-01 8.086E-01 5.113E-0t
0-2.912E-01 8.086E-01 5.113E-01
1.472E-01 -9.514E-01 2.705E-01 1.090E+00 1.000E+00 0.000E+00
1.472E-01 -9.514E-01 2.705E-01
0 1.472E-01 -9.514E-01 2.705E-01
-6.135E-01 -7.645E-01 -1.978E-01 2.483E+00 1.000E+00 0.000E+00
-6.135E-01 -7.645E-01 -1.978E-01
0 -6.135E-01 -7.645E-01 ~1.978E-01
~5.702E-01 5.651E-01 -5.963E-01 3.767E-01 1.000E+00 0.000E+00
-5.702E-01 5.651E-01 -5.963E-01
0 -5.702E-01 5.651E-01 -5.963E-01
-6.607E-01 5.373E-01 -5.242E-01 1.019E+00 1.000E+00 0.000E+00
-6.607E-01 5.373E-01 -5.242E-01
-6.607E-01 $5.373E-01 -5.242E-01
-9.742E-02 -3.639E-01 -9.263E-01 1.879E+00 1.000E+00 0.000E+00
-9.742E-02 -3.639E-01 -9.263E-01
0 -9.742E-02 -3.639E-01 -9.263E-01
-1.965E-01 -3.145E-01 -9.287E-01 4.700E-01 1.000E+00 0.000E+00
~1.965E-01 -3.145E-01 -9.287E-01
0 -1.965E-01 -3.145E-01 -9.287E-01
4.097E-01 8.465E-01 -3.399E-01 1.530E+00 1.000E+00 0.000E+00
4.097E-01 8.465E-01 -3.399E-01
4.097E-01 8.465E-01 -3.399E-01
-4.048E-02 8.831E-01 4.67SE-01 2.675SE+00 1.000E+00 0.000E+00
~4.048E-02 8.831E-01 4.675E-01
0-4.048E-02 8.831E-01 4.675E-01
3.371E-01 -9.269E-01 -1.652E-01 9.222E-01 1.000E+00 0.000E+00
3.371E-01 -9.269E-01 -1.652E-01
3.371E-01 -9.269E-01 -1.652E-01
-1.867E-01 9.756E-01 -1.155E-01 9.702E-01 1.000E+00 0.000E+00
-1.867E-01 9.756E-01 -1.155E-01
0 -1.867E-01 9.756E-01 -1.155E-01
-2.616E-01 2.336E-01 -9.365E-0! 1.230E+00 1.000E+00 0.000E+00
-2.616E-01 2.336E-01 -9.365E-01
0-2.616E-01 2.336E-01 -9.365E-01
9.780E-01 -7.641E-02 -1.939E-01 1.083E+00 1.000E+00 0.000E+00
9.780E-01 -7.641E-02 -1.939E-01
0 9.780E-01 -7.641E-02 -1.939E-01
2.580E-01 -7.076E-01 6.578E-01 8.313E-01 1.000E+00 0.000E+00
2.580E-01 -7.076E-01 6.578E-01
0 2.580E-01 -7.076E-01 6.578E-01
-3.212E-01 -7.678E-01 -5.543E-01 1.081E+00 1.000E+00 0.000E+00
-3.212E-01 -7.678E-01 -5.543E-01

o

o

=3
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3.641E+00 4.456E-01 2.000E-01 141 0-3.212E-01 -7.678E-01 -5.543E-01
\ 2.000E-01 3.000E+00 2.000E-01 140 5.039E-01 -1.460E-01 8.513E-01 3.341E+00 1.000E+00 0.000E+00
‘.641[-}00 4.456E-01 2.000E-01 42( -5, 3, 0) 5.039E-01 -1.460E-01 8.513E-01
3.641E+H00 4.456E-01 2.000E-01 141 0 5.039E-01 -1.460E-01 8.513E-01
43 2.000E-01 3.000E+00 2.000E-01 140 6.080E-01 5.487E-01 5.738E-01 4.097E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 6.080E-01 5.487E-01 5.738E-01
3.641E+00 4.456E-0)1 2.000E-01 141 0 6.080E-01 5.487E-01 5.738E-01
44 2.000E-01 3.000E+00 2.000E-01 140 -2.932E-01 9.304E-01 -2.199E-01 2.229E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) -2.932E-01 9.304E-01 -2.199E-01
3.641E+00 4.456E-01 2.000E-01 141 0-2.932E-01 9.304E-01 -2.199E-01
45 2.000E-01 3.000E+00 2.000E-01 140 -8.475E-01 -3.993E-01 -3.497E-01 1.362E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0)  -8.47SE-01 -3.993E-01 -3.497E-01
3.641E+00 4.456E-01 2.000E-01 141 0 -8.475E-01 -3.993E-01 -3.497E-01 .
46 2.000E-01 3.000E+00 2.000E-01 140 1.200E-01 -9.195E-01 -3.743E-01 1.010E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 1.200E-01 -9.195E-01 -3.743E-01
3.641E+H00 4.456E-01 2.000E-01 141 0 1.200E-01 -9.195E-01 -3.743E-01
47 2.000E-01 3.000E+00 2.000E-01 140 7.085E-01 5.879E-01 3.904E-01 7.068E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 7.085E-01 5.879E-01 3.904E-01
3.641E+00 4.456E-01 2.000E-01 141 0 7.085E-01 5.879E-01 3.904E-01
48 2.000E-01 3.000E+00 2.000E-01 140 4.261E-01 9.046E-01 9.254E-03 3.122E-01 1.000E+)0 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 4.261E-01 9.046E-01 9.254E-03
3.641E+00 4.456E-01 2.000E-01 141 0 4.261E-01 9.046E-01 9.254E-03
49 2.000E-01 3.000E+00 2.000E-01 140 5.431E-01 4.270E-01 -7.230E-01 5.484E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 5.431E-01 4.270E-01 -7.230E-01
3.641E+00 4.456E-01 2.000E-01 141 0 5.431E-01 4.270E-01 -7.230E-01
50 2.000E-01 3.000E+00 2.000E-01 140 -1.053E-01 -9.805E-01 1.658E-01 1.545E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) -1.053E-01 -9.805E-01 1.658E-01
3.641E+00 4.456E-01 2.000E-01 141 0-1.053E-01 -9.805E-01 1.658E-01
lestimated keff results by cycle print table 175

cycle 1 k(collision) 1.253108 removal lifetime(abs) 1.7557E+01 source points generated 257

cycle 2 k{collision) 1.211997 removal lifetime(abs) 1.1671E+01 source points generated 195
.e 3 k(collision) 1.200265 removal lifetime(abs) 9.6992E+00 source points generated 193

cycle 4 k(collision) 1.129530 removal lifetime(abs) 9.3720E+00 source points generated 182

cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222

source distribution written to file inp18s cycle= 5

cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204

source distribution written to file inpl8s cycle= 6
1problem summary

run terminated when 6 kcode cycles were done.

neutron creation tracks  weight energy neutron loss tracks  weight energy
{per source particle) (per source particle)
source 1249 9.6077E-01 1.8661E+00 escape 220 1.2268E-01 1.2054E-01
energy cutoff 0
time cutoff’ 0 0. 0.
weight window ¢ 0. 0. weight window [ 0.
cell importance 0 0 A cell importance 0 o 0.
weight cutoff’ 0 1.3743E-01 3.8498E-03 weight cutoff’ 1034 12791E-01 5.1920E-03
energy importance 0 0 3 energy importance 0 0 0.
dxtran 0 0. 0. dxtran [0 0.
forced collisions 0 0. 0. forced collisions 0 0 0.
exp. transform 0 o A exp. transform (U1 0.
upscattering 0 0. 5.3884E-11 downscattering 0 0. 1.3605E+00
capture 0 3.9980E-01 1.1590E-01
{n,xn) 10 6.1640E-03 6.1355E-03 Joss to (n,xn) 5 3.0820E-03 2.4027E-02
fon 0 0 0. loss to fission 0 4.5080E-01 2.4987E-01
tal 1259 1.1044E+00 1.8761E+00 total 1259 1.1044E+00 1.8761E+00
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, number of neutrons banked

-

tron tracks per source particle
tron collisions per source particle 1.8226E+01 capture

lotal neutron collisions
net multiplication

- HNF-SD-SNF-CSWD-005, Rev. 0

5 average lifetime, shakes cutoffs

1.0080E+00

escape

3.7027E+00 tco 1.0000E+34
1.2954E4+01 eco 0.0000E+H0

22764 capture or escape 1.1788E+01 wel -5.0000E-01

1.0032E+00 0.0035

computer time so far in thisrun ~ 0.00 minutes
0.00 minutes

computer time in merun
source particles per minute

random numbers generated

0.0000E+00

500880

any termination 1.2744E+01 wc2 -2.5000E-01

maximum number ever in bank 1
bank overflows to backup file 0
field length [
most random numbers used was 1298 in history 14

range of sampled source weights = 7.7821E-01 to 1.0989E+00
Ineutron activity in each cell

tracks population collisions collisions number

cell  entering
1 30 0
2 03 0
3 37 0
4 34 0
5 32 0
6 33 ¢
7 35 0
8 36 0
9 38 920
10 39 1635
11 40 1728
12 41 1867
13 140 0
14 42 2069
15 154 25302
149 49542
144 51224
18 159 58650
19 141 73122
total 266059

] 0
0 0
0 0
0 0
0 0
0 0
0] 0
0 0
618 1

print table 126

flux average  average

* weight weighted weighted track weight track mfp
{per history) energy  energy

0.0000E+00
0.0000E+00
0.6000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

(relative)  (cm)

0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0G00E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00

249 5.9116E-01 3.0414E-01 8.9304E-01 6.4212E-01 2.6324E+00

637 130 6.3779E-02 8.8236E-02 7.6766E-01 6.4931E-01 2.6947E+00
663 184 8.8176E-02 7.6162E-02 7.6184E-01 6.4437E-01 2.5146E+00
712 317 1.5811E-01 8.6238E-02 7.9306E-01 6.5030E-01 2.6940E+00
0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
867 441 2.1911E-0! 8.9382E-02 7.8771E-01 6.6777E-01 2.5091E+00
8436 4.1390E+00 1.2606E-01 8.5005E-01 6.6920E-01 2.4712E+00

1.0795E-01 8.2361E-01 6.7129E-01 2.5408E+00
1.0541E-01 8.1599E-01 6.6971E-01 2.2391E+00

4019 2.1254E+00 9.8931E-02 8.1154E-01 6.6977E-01 2.7541E+00
6523 3.2229E+00 9.4499E-02 8.0639E-01 6.6810E-01 2.5056E+00

1253
1253 580 2.8963E-01
1254 885 4.2652E-01
1254
1254
9765 22764 1.1324E+0]

Ineutron weight balance in each cell -~ external events

cell

e N N

30
31
37
34
32
33
35
36
38

total

entering  source

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

energy time

cutoff  cutoff’

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

4.8822E-01 0.0000E+00
39 8.4996E-01 0.0000E+00 0.0000E+00
40 8.9904E-01 0.0000E+00 0.00GOE+00
41 9.7260E-01 0.0000E+00 0.0000E+00 0.0000E+00 -9.6978E-01 2.8204E-03

140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
42 1.0907E+00 0.G000E+00 0.0000E+00 0.0000E+00 -1.0913E+00 -5.9111E-04
154 1.2943E+01 8.4067E-01 0.0000E+00 0.0000E+00 -1.3171E+01 6.1278E-01
149 2.6508E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.6508E+01 3.5884E-05
144 2.7419E+01 0.0000E+00 O0.0000E+00 0.0000E+00 -2.7405E+01 1.4572E-02
159 3.1331E+01 8.0064E-02 0.0000E+00 0.0000E+00 -3.1361E+01 5.0067E-02
141 3.9111E+01 4.0032E-02 0.0000E+00 0.0000E+00 -3.9150E+01 4.5860E-04

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

print table 130

exiting  total

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0G00E+00
0.0000E+00 0.0000E+00

0.0000E+00 0.0000E+00 -3.3091E-01 1.5731E-01

0.0000E+00
0.0000E+00

-8.4933E-01 6.2750E-04
-8.9904E-01 3.9460E-06

1.4161E+02 9.6077E-01 0.0000E+00 0.0000E+00 -1.4174E+02 8.3809E-01
.v’.ron weight balance in each cell -- variance reduction events

print table 130
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cell  weight cell weight  energy dxtran  forced exponential total
window importance cutoff importance collision transform

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2 31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3 37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
4 34 0:0000E+00 0.0600E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
5 32 0.0000E+00 0.0000E+00 0.0000E+00 0.0600E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
6 33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
7 35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
8 36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000EH)0
9 38 0.0000E+00 0.0000E+00 1.2447E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 1.2447E-03
10 39 0.0000E+00 0.0000E+00 2.0097E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.0097E-04
11 40 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
12 41 0.0000E+00 0.0000E+00 2.9100E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.9100E-04
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0G00E+00
14 42 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 154 0.0000E+00 0.0000E+00 8.0354E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 8.0354E-03
16 149 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 144 0.0000E+00 0.0000E+00 -3.0848E-06 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -3.0848E-06
18 159 0.0600E+00 0.0000E+00 -2.5216E-04 0.0000E+00 0.0000E+00 0.C000E+00 0.0000E+00 -2.5216E-04
19 141 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total  0.0000E+00 0.0000E+00 9.5169E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 9.5169E-03
Ineutron weight balance in each cell -- physical events print table 130

cell (nxn) fission capture lossto lossto  total
(nxn) fission

1 30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2 31 0.0000E+00 0.0000E+00 O0.0000E+00 0.0000E+00 0.0000E+H00 0.0000E+00
3 37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
4 34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
‘ 33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
7 35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
8 36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 38 0.0000E+00 0.0000E+00 -1.5855E-01 0.0000E+00 0.0000E+00 -1.5855E-O1
10 39 0.0000E+00 0.G000E+00 -8.2847E-04 (0.0000E+00 0.0000E+00 -8.2847E-04
11 40 0.0000E+00 0.0000E+00 -3.9460E-06 0.0000E+00 0.0000E+00 -3.9460E-06
12 41 0.0000E+00 0.0000E+00 -3.1114E-03 0.0000E+00 0.0000EH00 -3.1114E-03
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 1.2461E-03 0.0000E+00 -3.1955E-05 -6.2306E-04 0.0000E+00 5.9111E-04
15 154 4.9179E-03 (.0000E+00 -1.7239E-01 -2.4589E-03 -4.5089E-01 -6.2082E-01
16 149 0.0000E+00 0.0000E+00 -3.5884E-05 0.0000E+00 0.0000E+00 -3.5884E-05
17 144 0.0000E+00 0.0000E+00 -1.4569E-02 0.0000E+00 0.0000E+00 -1.4569E-02
18 159 0.0000E+00 0.0000E+00 -4.9815E-02 0.0000E+00 0.0000E+00 -4.9815E-02
19 141 0.0000E+00 0.0000E+00 -4.5860E-04 0.0000E+00 0.0000E+00 -4.5860E-04

total  6.1640E-03 (.0000E+00 -3.9980E-01 -3.0820E-03 -4.5089E-01 -8.4760E-01
Ineutron activity of each nuclide in each cell, per source particle print table 140

cell nuclides atom total  collisions weight lost weight loss weight gain
fraction collisions * weight to capture to fission by (n,xn)

9 38 5010.03d 7.1977E-01 941 4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00
5011.40c 8.0041E-02 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40c 2.0019E-01 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00

10 39 4109340c 9.8982E-01 128  6.2802E-02 8.2814E-04 0.0000E+00 0.0000E+00
40000.40c  1.0183E-02 2 9.7676E-04 3.3160E-07 0.0000E+00 0.0000E+00

11 40  1001.00¢ 3.3333E-01 111 5.1533E-02 3.9251E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 33 1.5373E-02 2.0884E-08 O0.0000EH)0 0.0000E+00
8016.40c 3.3333E-01 40 2.1271E-02 0.0000E+00 0.0000E+00 0.0000E+00

41 41093.40c 9.8982E-01 313 1.5623E-01 3.1072E-03 0.0000E+00 0.0000E+00
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¢ 40000.40c 1.0183E-02 4 1.8747E-03 4.2322E-06 0.0000E+00 0.0000E+00

t.i 42 1001.00c 3.3333E-01 257 1.2131E-01 4.3914E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 86 4.6121E-02 6.8027E-08 0.0000E+00 6.2306E-04
8016.40c 3.3333E-01 98 5.1682E-02 2.7495E-05 0.0000E+00 0.0000E+00

15 154 9223540c 3.7504E-01 4759 2327E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40c 1.2499E-01 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
7014.40c  4.9997E-01 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00

16 149  1001.00c 3.3333E-01 345 1.6812E-01 4.4875E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 110 5.8433E-02 9.1921E-08 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 125 6.3072E-02 3.1305E-05 0.0000E+00 0.0000E+00

17 144 74000.40c 1.0000E+00 885 42652E-01 14569E-02 0.0000E+00 0.0000E+00

18 159 41093.40c 9.8982E-01 3965 2.1009E+00 4.9769E-02 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 54  2.4590E-02 4.6175E-05 0.0000E+00 0.0000E+00

19 341  1001.00c 3.3333E-01 4029 1.9096EH00 7.9511E-05 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 1122 5.8206E-01 9.0056E-07 0.0000E+00 0.G000E+00
8016.40c 3.3333E-01 1372 7.3131E<01 3.7819E-04 0.0000E+00 0.0000E+00

total 22764 1.1324E+01 3.9980E-01 4.5089E-01 3.0820E-03

total over ali cells for each nuclide total  collisions weight lost weightloss weight gain
collisions * weight tocapture tofission by (nxn)

1001.00¢ 4742 2.2505E+00 9.2315E-05 0.0000E+00 0.0000E+00
1002.55¢ 1351  7.0199E-01 1.0814E-06 0.0000E+00 6.2306E-04
5011.40¢ 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40¢ 232 1.1297B-01 1.8446E-05 0.0000E+00 0.0000E+00
7014.40c 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00
8016.40¢c 1635 8.6733E-01 4.3699E-04 0.0000E+00 0.0000E+00
40000.40c 60 2.7441E-02 S5.0739E-05 0.0000E+00 0.0000E+00
41093.40c 4406 2.3199E+00 $.3704E-02 (0.0000E+00 0.0000E+00
74000.40¢ 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00
92235.40c 4759 2.3227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40c 1470  7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
5010.034 941 4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00

the initial fission neutron source distribution used the 8 source points that were input on the ksre card.
the criticality problem was scheduled to skip 5 cycles and run atotal of 6 cycles with nominally 200 neutrons per cycle.
this problem has run 5 inactive cycles with 1027 neutron histories and 1 active cycles with 222 neutron histories.

this ion has leted the d number of keff cycles using a total of 1249 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

there is no d collision/absorption/track-length estimate for keff because only 1 active eycles were run.
tindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k¢abs) stdev k(rack)stdev k(c/a/t) stdev fom

200 1.25311 1.26302 1.22009 |
257|1.21200 1.25252 1.12957 |
195]1.20026 1.14326 1.13006 |
19311.12953 1.16269 1.10757 |
182]1.13599 1.12465 1.11238 |
e begin active keff cycles

6 22211.07701 1.04669 1.07528 |

lly 4 nps= 1249
fuel rod flux in 5 y locati ged over 5 x el
tally type 4 track length estimate of particle flux.  units 1/em**2

LY N
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tally for neutrons

ber of histories used for normalizing tallies=  200.00
cell ais (154<42{-10 -1 0] 42[-9 -1 0] 42[-8 -1 0] 42(-7 -1 0] 426 -1 0))
cell bis (154<42[-10 3 0] 42[-9 3 0] 42[-8 3 0] 42[-7 3 0] 42[-6 3 0))
cell ¢ is (154<42(-10 10 0] 42{-9 10 0] 42(-8 10 0] 42[-7 10 0] 42[-6 10 0])
cell dis (154<42[-10 21 0] 42{-0 21 0} 42[-8 21 0] 42[-7 21 0) 42[-6 21 0))
cell e is (154<42(-10 29 0] 42(-9 29 0] 42(-8 29 0] 42[-7 29 0] 42[-6 29 0])

volumes
cell: a b c 4 e
1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02

energy:  1.0000E-02 1.0000E-01 1.0000E+00 1.0000E+01 total

cell
a  0.00000E+000.0000 2.84017E-050.9975 1.86420E-04 0.4656 1.36846E-04 (.5743 3.51668E-04 0.3877
b 1.07442E-05 0.9975 1.58576E-04 0.5120 2.32928E-04 0.3945 4.44462E-050.5872 4.46694E-04 0.2855
¢ 2.16778E-050.7232 9.40943E-05 0.5519 5.37835E-050.5876 1.51034E-04 0.7075 3.20589E-04 0.3937
d  1.47903E-050.5831 0.00000E+00 0.0000 1.15515E-04 0.5838 1.69653E-04 0.5071 2.99958E-04 0.3718
e 8.04943E-06 0.9975 0.00000E+00 0.0000 0.00000E+00 0.0000 6.81909E-05 0.7477 7.62403E-05 0.6763

lanalysis of the results in the tally fluctuation chart bin (tfc) for tally 4 withnps= 1249 print table 160

normed average tally per history = 3.51668E-04 unnormed average tally per history = 3.68228E-02

estimated tally relative error = 0.3877 estimated variance of the variance = 0.1752
relative error from zero tallies = 0.3464 relative error from nonzero scores = 0.1740
number of nonzero history tailies = 8 efficiency for the nonzero tallies = 0.0400

history number of largest tally = 1034 largest unnormalized history tally = 1.41575E+00

(largest tally)/(average taily) = 3.84476E+01 (largest tally)/(avg nonzero tally)= 1.53791E+00

(confidence interval shiftymean = 0.0793 shifted confidence interval center = 3.79539E-04

largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:
= 222 for this table because 5 keff cycles and 1027 histories were skipped before tally accumulation.

estimated quantities value at nps value at nps+] value(nps+1)/value(nps)-1.
mean 3.51668E-04 4.10723E-04 0.167927

relative error 3.87653E-01 3.61597E-01 -0.067213

variance of the variance 1.75161E-01 1.47665E-01 -0.156976

shifted center 3.79539E-04 3.77169E-04 -0.006244

figure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

#*+%+ the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 4

tiebin  —~mean--  -—---~relative emor-—-——  —-variance of the variance~—  -figure of merit~  -pdf-
behavior 1 value d d rate  value decrease decreaserate  value behavior slope
desired random  <0.10 yes lsqrt(nps) <0.10 yes 1/nps constant random  >3.00
observed random 039  yes yes 0.18  yes yes

passed? yes no  yes yes no yes yes no

( —
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ming. the tally in the tatly fluctuation chart bin did not pass 3 of the 10 statistical checks.
.normcd tally density for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 161
abscissa ordinate log plot of tally probability density function in tally ion chart bin(, de,slope= 0.0)
tally number num den log den:d d

1.00-01  1243-01 -0.614
1.26-01  00.00+00 0.000
1.58-01  00.00+00 0.000
2.00-01  00.00+00 0.000
2.51-01  00.00+00 0.000
3.16-01  00.00+00 0.000
3.98-01 00.00+00 0.000
5.01-01  00.00+00 0.000
63101  27.71-02 -1.113 |
7.94-01  00.00+00 0.000 |

1.00+00  1243-02 -1.614m |

1.26+00  00.00+00 0.000 |

1.58+00 4 6.14-02 -1.212
total  84.00-02 d d

cumulative tally number for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

abscissa cum ordinate plot of the cumulative number of tallies in the tally fluctuation chart bin from 0 to 100 percent
tally  number cum peti---e— 10- 20 30 40- 50- 60 -70: 80 90- 100

1.00000E-01 1 12.500p#*#stssnpras || | | | | | | |
1.25893E-01 1 12.500pews*asaspex ||| | | | |} | |
1.58480E-01 1 12.500pssesmaxiexx | | | | | | | | |
1.99526E-01 1 12500pr*sswerspres | | | | | | | | |
2.51189E-01 1 12.500prwwewsessprer || || | |} | |
3.16228E-01 1 I2.500peresseswspr | |||} | ]|
3.98108E-01 1 12,500+ xeawpes | 4 || | | | | |
01188E-01 1 12.500p»»esssxpexx [ | | |} | | | |
0958E-01 3 37.500] f | | | | R | | |
4329E-01 3 37.500| { | f [ T S I T B |

1.00000E+00 4 50.00 i | N
1.25893E+00 4 50.000} | | | | R
1.58489E+00 8 100.000} | | | | | | {

total 8 100.000:-~+==-- 10 ) S— 1) 40=mnmmmm-50) 50. 70- 30. 90. 100

cumulative unnormed tally for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

abscissa cum ordinate plot of the cumulative tally in the tally fluctuation chart bin from 0 to 100 percent
tally taily/nps cum pet:-—--—10. 20 30 40nmenmee 50, 0. 70, 80 90100
1.000E-0) 4.632E-04 1.258*
1.259E-01 4.632E-04 1.258*
1.585E-01 4.632E-04 1.258*
1.995E-01 4.632E-04 1.258*
2.512E-01 4.632E-04 1.258*
3.162E-01 4.632E-04 1.258*
3.981E-01 4.632E-04 1.258*
5.012E-01 4.632E-04 1.258|* | |

6.310E-01 6.195E-03 16.825[***»¥erxprasrsts | i | I | | | | |

7.943E-01 6.195E-03 16.825[k*xxwwmmmprennnns | 1 | | | | | | |

LOOOE+00 1.017E-02 27.6 [
1.259E+00 1.017E-02 27.628} | | R T .

[ | I
[ |
[ |
[ |
[ |
[ [
[ [
[

[
[
I
[
[
I
1o
[

1.585E+00 3.682E-02 100.000} i | | | I | i | |
total 3.68228E-02 100.000:; 10~ m-20----30------40---~—50: 60- 70- 80- 90: 100
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins

4 missed 3 of 10 tfc bin checks: the relative error exceeds the recommended value of 0.1 for nonpoint detector tallies
. missed all bin error check: 25 tally bins had 4 bins with zeros and 21 bins with relative errors exceeding 0.10
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the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.

wamning. 1 ofthe 1 tally fluctuation chart bins did not pass a1} 10 statistical checks.
waming. 1 ofthe 1 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts

tally 4
nps mean error vov slope fom
1000 0.0000E+00 0.0000 0.0000 0.0
1249 3.5167E-04 0.3877 0.1752 0.0
tally data written to file inp18m
ascii fileinp18p written with 5 events from 5 histories.

6 waming messages so far.

Tun terminated when 6 keode cycles were done.

File: Inp20o
1-  prob20 - continuous energy electron version of problem prob19.
2- 1 1-1931-23-45-6

3- 2 04
4-
5- 1 202
+ plane
6- 2 pz.00635
7- 3 px-10
8 4 x100
+ plane
9- 5 y-i03

plane
- 6 p0100 1100 0101
1-

12- ml 74184.1

13- sdeferg=1sur=1 vec=001 par=3

14-  impp,el0

15- modepe

16-  *lp12

17 €0 .1.191.282.373 .464 .555 .645.736 .827 918 1.1
18- *flle 1 2

19- 9% 000 100 010 000 1

waming. non-orthogonality of surface transformation 9> 2.e-6

20- fq ef
21- f2Le 12
22- *f28p 1

23- €28 -.00101.e-6.1.191.282 .373 464 .555 645 736 .827 .918 1.1
24- €58 -.00101.e-6.1.191.282 .373 464 .555 .645 .736 .827 .918 1.1

25-  f58el

26-  féipl

27- f3le 12
28-  f3lelcl
29- fdle 12
30-  fidlele2
31- f5lel 2
32-  fiSlele3
33- €8 1000nt
34-  *f8pe
35- nps 10000
36-  ctme 30

37-  prdmp 25-1

38 cutp ij .1
- cute 1j .1
- print 110 70
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3
AN
.,ing. tr 9 card unused.

‘warning.

HNF-SD-SNF-CSWD-005, Rev. 0

1 energy bins of tally 1 are below energy cutoff.

warning. tally 8 needs zero energy bin for negative 8 scores.

lcells print table 60
atom gram photon  electron
cell mat density density volume mass pieces importance importance
1 1 1 6.31828E-02 1.93000E+01 2.54000E+00 4.90220E+01 0 1.0000E+00 1.0000E+00
2 2 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00 0.0000E+00
total 2.54000E+00 4.90220E+01
1surfaces print table 70
surface trans type surface coefficients
1 1 pz  0.0000000E+00
2 2 pz  6.3500000E-03
3 3 px -1.0000000E+01
4 4 px  1.0000000E+01
5 5 py -1.0600000E+01
6 6 p 0.0000000E+00 1.0000000E-01 0.0000000E+00 1.0000000E+00

minimum source weight = 1.0000E+00 maximum source weight = 1.0000E+00

4 warning messages so far.

1eross-section tables print table 100

table length

tables from file testlibl

74000.02p 755 01/15/93
total 755
maximum photon energy set to 100.0 mev (maximum electron energy)
tables from file testlibl
74000.01¢ 478 11/16/88

decimal words of dynamically allocated storage

4 waming messages so far.

1 startingmerun.  fieldlength= 0 cp0= 0.00 print table 110

prob20 - continuous energy electron version of problem prob19.

nps X y z

1 0.000E+00 0.000E+00 0.000E+00
2 0.000E+00 0.000E+00 0.000E+00
3 0.000E+00 0.000E+00 0.000E+00
4 0.000E+00 0.000E+00 0.000E+00
5 0.000E+00 0.000E+00 0.000E+00
p 0.000E+00 0.000E+00 0.000E+00

0.000E+00 0.000E+00 0.000E+00

cell surf u

v w energy  weight
1 3.096E-01 -4.068E-01 8.595E-01
1 9.871E-01 1.062E-01 1.197E-01
1-1.347E-01 5.198E-01 8.436E-01
1-6.548E-02 7.832E-01 6.184E-01
1 1.554E-01 -9.204E-01 3.588E-01
1 2.608E-01 -6.984E-01 6.665E-01
1 6.931E-01 -9.170E-02 7.149E-01

time

1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
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i ile: Outp20

prob20 - continuous energy electron version of problem prob19.
2- 1 1-1931-2345-6

3 2 oM
4.
5- 1 202

+ plane
6- 2 pz.00635
7- 3 px-10
8- 4 x100

+ plane
9- 5 y-103

+ plane
10- 6 p 0100 1100 0101
11-

12- ml 74184.1
13- sdeferg=l sur=1 vec=001 par=3

14-  impp,el10

15- mode p e

16-  *lp 12

17- €0 .1.191.282.373 464 .555 .645.736 .827 918 1.1
18- *lle 12

19- w9 000 100 010 000 1
waming. non-orth lity of surface i 9>2.e6
20- fq ef

21- f2e 12

22-  *28p 1

23- €28 -00101.e6.1.191 .282.373 464 .555 .645.736 .827 .918 1.1
24- €58 -0010 1.e-6.1.191 282.373 464 .555 .645.736 .827 918 1.1

25-  f58el
26~ f6:p1

- fBlel2

- fi3lelc]
29- fdle 12
30-  fidlelc2
31-  fSlel2
32-  ftSlelc3
33- 8 1000nt
34-  *f8pe 1
35- nps 10000
36-  ctme 30
37-  prdmp 2j-1
38 cutp 1j .1

39-  cute 1j .

40-  print 11070

41-

warning. tr 9 card unused.

waming. 1 energy bins of tally 1 are below energy cutoff.

wamning. tally 8 needs zero energy bin for negative f8 scores.
1cells print table 60

atom gram photon  electron
cell mat density density volume mass pieces importance importance

1 1 1 6.31828E-02 1.93000E+01 2.54000E+00 4.90220E+01 0 1.0000E+00 1.0000E+00
2 2 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00 0.0000E+00

total 2.54000E+00 4.90220E+01
1surfaces print table 70

.surface trans type surface coefficients
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0.0000000E+00
6.3500000E-03
-1.0000000E+01
1.0000000E+01

py -1.0000000E+01

O\v-h.-—

1
2
3
4 23
5
6

minimum source weight = 1.0000E+00 maximum source weight = 1.0000E+00

4 warning messages so far.
1cross-section tables

table length
tables from file testlibl
74000.02p 755

total 755

print table 100

01/15/93

maximum photon energy setto 100.0 mev (maximum electron energy)

tables from file testlibl

74000.01e 478

decimal words of dynamically allocated storage

4 warning messages so far.
tarting merun.  field length= ¢

cp0= 0.00

11/16/88

prob20 - continuous energy electron version of problem prob19.

nps x y z

1 0.000E+00 0.000E+00 0.000E+00
2 0.000E+00 0.000E+00 0.000E+00
3 0.000E+00 0.000E+00 0.000E+00
4 0.000E+00 0.000E+00 0.000E+00
5 0.000E+00 0.000E+00 0.000E+00
6 0.000E+00 0.000E+00 0.000E+00
7 0.000E+00 0.000E+00 0.000E+00
8 0.000E+00 0.000E+00 0.0005+00
9 0.000E+00 0.000E+00 0.000E+00
10 0.000E+00 0.000E+00 0.000E+00
11 0.000E+00 0.000E+00 0.000E+00
12 0.000E+00 0.000E+00 0.000E+00
13 0.000E+00 0.000E+00 0.000E+00
14 0.000E+00 0.000E+00 0.000E+00
15 0.000E+00 0.000E+00 0.000E+00
16 0.000E+00 0.000E+00 0.000E+00
17 0.000E+00 0.000E+00 0.000E+00
18 0.000E+00 0.000E+00 0.000E+00
19 0.000E+00 0.000E:+00 0.000E+00
20 0.000E+00 0.000E+00 0.000E+00
21 0.000E+00 0.000E+00 0.000E+00
22 0.000E+00 0.000E+00 0.000E+00
23 0.000E+00 0.000E+00 0.000E+00
24 0.000E+00 0.000E+00 0.000E+00

25 0.000E+00 0.000E+00 0.000E+00
.6 0.000E+00 0.000E+00 0.000E+00

1,7 0.000E+00 0.000E+00 0.000E+00

cell surf u

v w

energy  weight

1 3.096E-01 -4.068E-01 8.595E-01
1 9.871E-01 1.062E-01 1.197E-01
1-1.347E-01 5.198E-01 8.436E-01
1-6.548E-02 7.832E-01 6.184E-01
1 1.554E-01 -9.204E-01 3.588E-01
1 2.608E-01 -6.984E-01 6.665E-01
1 6.931E-01 -9.170E-02 7.149E-01
1-3.604E-01 4.799E-01 7.999E-01
1-2.241E-01 3.960E-01 8.905E-01
1-2.928E-01 -7.352E-01 6.114E-01
1 8.260E-01 1.184E-01 5.510E-01
1 7.540E-01 -1.976E-01 6.264E-01
1 8.140E-01 -3.427E-01 4.690E-01
1-1.257E-01 8.038E-01 5.814E-01
1-1.464E-01 -1.070E-01 9.834E-01
1 1.310E-02 -1.617E-02 9.998E-01
1-8.843E-01 -4.126E-01 2.187E-01
1 4.260E-01 4.153E-01 8.038E-01
1-7.311E-01 -1.136E-02 6.822E-01
1-2.370E-01 3.207E-01 9.171E-01
1 4276E-01 -2.485E-02 9.036E-01
1 7.662E-01 7.908E-02 6.378E-01
1-4.247E-01 2.688E-01 8.645E-01
1 2.096E-01 5.730E-01 7.923E-01
1-2.665E-03 -5.270E-01 8.499E-01
1 7.228E-01 4.233E-01 5.463E-01
1 3.484E-01 -3.564E-01 8.669E-01
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p  0.0000000E+00 1.0000000E-01 0.0000000E+00 1.0000000E+00

print table 110

time

1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E~+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000EH00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000EH00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00



28 0.000E+00 0.000E+00 0.000E+H00
9 0.000E+00 0.000E+00 0.000E+00

0.000E+00 0.000E+00 0.000E+00

31 0.000E+00 0.000E+00 0.000E+00
32 0.000E+00 0.000E+00 0.000E+00
33 0.000E+00 0.000E+00 0.000E+00
34 0.000E+00 0.000E+00 0.000E+00
35 0.000E+00 0.000E+00 (.000E+00
36 0.000E+)0 0.000E+00 0.000E+00
37 0.000E+00 0.000E+00 0.000E+00
38 0.000E+00 0.000E+00 0.000E+00
39 0.000E+00 0.000E+00 0.000E+00
40 0.000E+00 0.000E+00 0.000E+00
41 0.000E+00 0.000E+00 0.000E+00
42 0.000E+00 0.000E+00 0.000E+00
43 0.000E+00 0.000E+00 0.000E+HO0
44 0.0060E+00 0.000E+00 0.000E+00
45 0.000E+00 0.000E+H)0 0.000E+HO0
46 0.000E+00 0.000E+00 0.000E+00
47 0.000E+00 0.000E+00 0.000E+00
48 0.000E+00 0.000E+00 0.000E+00
49 0.000E+00 0.000E+00 0.000E+00
50 0.000E+00 0.000E+00 0.000E+00

1problem summary

o e i e e e e e ek e e bk b e e e s

Tun terminated when

1 8.706E-01 -3.198E-01
1-8.188E-01 2.059E-01
1 5.727E-01 8.124E-01
1 5.390E-02 5.914E-01 8.046E-01
1-5.778E-01 5.375E-0] 6.141E-01
1-7.198E-01 -2.890E-01 6.311E-01
1 2.210E-01 2.482E-01 9.432E-01
1 4.339E-01 7.515E-02 8.978E-01
1-4.263E-01 8.490E-01 3.123E-01
1 -3.933E-01 -9.179E-01 5.266E-02
1-4.846E-01 4.378E-01 7.573E-01
1 -5.950E-01 -5.730E-01 S5.636E-01
1-7.252E-01 -5.143E-01 4.578E-01
1-7.156E-01 4.734E-01 5.136E-01
1-1.771E-01 9.229E-01 3.417E-01
1-1.1498-01 -4.206E-01 8.999E-01
1 4.509E-01 8.630E-02 8.884E-01
1-7.358E-01 2.500E-01 6.294E-01
1-8.448E-01 3.645E-01 3.917E-01
1 1.958E-01-2.769E-01 9.407E-01
1 2.788E-01 -7.325E-03 9.603E-01
1-3.201E-01 4.174E-01 8.505E-01
1 8.960E-01 -1.641E-01 4.126E-01

3.738E-01
5.359E-01
1.100E-01

10000 particle histories were done.
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1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+H00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.O00E+0C 1.000E+H00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+H00 0.000E+00
1.00OEH00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.C00E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1L.OOOEH()0 1.000E+H00 0.000E+00
1.OOOE+00 1.000E+00 0.000E+H00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00

photon creation  tracks  weight energy photon loss tracks  weight energy
(per source particle) (per source particle)
source 0 0. 0. escape 575 5.7500E-02 1.5476E-02
energy cutoff 0
time cutoff 0 0 0.
tht window [ 0. weight window 0 0 0.
importance 0 o 0. cell importance 0 0 0.
‘weight cutoff 0 0. 0. weight cutoff’ [ 0.
energy importance 0 0. 0. energy importance 0 0. 0.
dxtran 0 o 0. dxtran 0 0 0.
forced collisions 0 0 0. forced collisions 0 0. 0.
exp. transform 0 o0 0. exp. transform ¢ o 0.
from neutrons 0 o 5 compton scatter ¢ o 6.6993E-05
bremsstrahlung 694 6.9400E-02 1.7315E-02 capture 119 1.1900E-02 1.7720E-03
p-annihilation 0 0 pair production 1] 0.
electron x-rays o o 0.
Ist fluorescence 0 0 0.
2nd fluorescence 0. 0.
totat 694 6.9400E-02 1.7315E-02 total 694 6.9400E-02 1.7315E-02

number of photons banked 694 average lifetime, shakes cutoffs

photon tracks per source particle  6.9400E-02 escape 6.7786E-05 tco 1.0000E+34

photon collisions per source particle 1.3000E-02 capture 8.3325E-05 eco  1.0000E-01

total photon collisions 130 capture or escape 7.0450E-05 wel  0.0000E+00

any termination 7.0450E-05 we2  0.0000E+00

0
electron creation tracks  weight energy electron loss  tracks  weight energy

(per source particle)

(per source particle)

source 10000 1.0000E+00 1.0000E+00 escape 9464 9.4640E-01 7.1762E-01
energy cutoff 2046 2.0460E-01 2.0141E-02
time cutoff 0 0 0.
weight window 0 0 0. weight window [ 0.
cell importance 0 0. 0. cell importance [0 0.
weight cutoff 0 0. 0. weight cutoff o 0. 0.
energy importance 0 0. 0. energy importance 0 o 0.
ir production 0 0. 0. scattering 0 0. 2.6560E-01
pton recoil 2 2.0000E-04 3.7815E-05 bremsstrahlung ¢ o 2.4158E-02
Pto-electric

29 2.9000E-03 4.7387E-04

209



HNF-SD-SNF-CSWD-005, Rev. 0

; hoton auger 0 0. 0.
N tron auger 0 0. 0.
ick-on 1479 1.4790E-01 2.7007E-02

total 1510 1.1510E+00 1.0275E+00 total 11510 L.ISI0EHO0 1.0275E+00
number of electrons banked 1510 cutoffs
electron tracks per source particle  1.1510E+00 tco 1.0000E+34
electron sub-steps per source particle 7.7164E+01 eco 1.0000E-01
total electron sub-steps 771636 wel  0.0000EH0
we2  0.0000E+00
computer time so far in thistun ~ 0.00 minutes maximum number ever in bank 4
computer time in merun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 4748878 most random numbers used was 4277 in history 7375

range of sampled source weights = 1.0000E+00 to 1.0000E+00
iphoton activity in each cell print table 126

tracks  population collisions collisions number flux average  average
cell  entering * weight  weighted weighted track weight track mfp
(per history) energy  energy (relative) (cm)

11 0 694 130 1.3000E-02 2.8286E-0t 2.8286E-01 1.0000E+00 1.6113E-01

total [ 694 130 1.3000E-02
lelectron activity in each celt print table 126
tracks  populati b: bstep number flux average  average
cell entering * weight weighted weighted track weight track mfp

(per history) energy  energy (relative)  (cm)

1 1 10000 11510 771636 7.7164E+01 7.4988E-01 7.6821E-01 1.0000E+00 2.5110E-04

‘nal 10000 11510 771636 7.7164E+01

Ttally 1 nps= 10000
tally type 1* energy crossing a surface. units mev
tally for photons

surface: 1 2
energy
1.0000E-01 0.00000E+00 0.0000 0.00000E+00 0.0000
1.9100E-01 1.20113E-03 0.1079 2.16688E-03 0.0814
2.8200E-01 8.17217E-04 0.1673 2.04350E-03 0.1062
3.7300E-01 9.52191E-04 0.1829 1.82060E-03 0.1357
4.6400E-01 1.03815E-03 0.2001 1.00234E-03 0.2043
5.5500E-01 5.66295E-04 0.3018 8.02842E-04 0.2503
6.4500E-01 6.09365E-04 0.3162 6.54966E-04 0.3016
7.3600E-01 3.45345E-04 0.4472 4.20131E-04 0.4085
8.2700E-01 7.79347E-050.9999 7.03770E-04 0.3334
9.1800E-01 1.70096E-04 0.7070 8.29418E-05 0.9999
1.1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  5.77773E-03 0.0811 9.69798E-03 0.0608
ially 6 nps= 10000
tally type 6  track length estimate of heating. units mev/gram
tally for photons

masses
cell: 1
4.90220E+01
cell: 1
energy

1.0000E-01 0.00000E+00 0.0000
.9100E-01 1.80395E-05 0.0935
200E-01  4.79830E-06 0.1242
300E-01 1.64870E-06 0.2061
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4.6400E-01 1.76412E-06 0.4116
500E-01 6.34259E-07 0.4736
S500E-01 2.47457E-07 0.3129
7.3600E-01 2.58011E-07 0.6571
8.2700E-01 1.16245E-07 0.3470
9.1800E-01 4.46610E-08 0.6403
1.1000E+00 0.00000E+00 0.0000
total  2.75512E-05 0.0722
tally 28 nps= 10000
tally type 8* energy deposition units mev
tally for photons electrons

cell: 1
energy
~1.0000E-03 -8.72550E-04 0.1508
0.0000E+00 0.00000E+00 0.0000
1.0000E-06 0.00000E+00 0.0000
1.0000E-01 1.08193E-02 0.0227
1.9100E-01 3.91016E-02 0.0170
2.8200E-01 4.36100E-02 0.0210
3.7300E-01 3.53763E-02 0.0286
4.6400E-01 2.66881E-02 0.0382
5.5500E-01 2.21833E-02 0.0468
6.4500E-01 1.58947E-02 0.0606
7.3600E-01 1.08330E-02 0.0790
8.2700E-01 8.71177E-03 0.0940
9.1800E-01 6.65495E-03 0.1136
1.1000E+00 4.79000E-02 0.0446
total  2.66900E-01 0.0090
Ttally 11 nps= 10000
tally type 1* energy crossing a surface. units mev
tally for electrons

ace: 1 2
ergy

1.0000E-01 0.00000E+00 0.0000 0.00000E+00 0.0000
1.9100E-01 1.08698E-03 0.1176 6.53601E-04 0.1495
2.8200E-01 2.19643E-030.1039 1.83325E-03 0.1165
3:7300E-01 3.60063E-03 0.0956 3.37231E-03 0.0983
4L6400E-01 6.94424E-03 0.0774 6.18557E-03 0.0823
5.556PE-01 1.32283E-02 0.0615 1.27247E-02 0.0628
6.4500E-01 2.19441E-020.0516 1.93787E-02 0.0550
7.3600E-01 3.87821E-020.0411 4.62743E-02 0.0374
8.2700E-01 6.96113E-020.0321 9.53277E-02 0.0269
9.1800E-01 1.17955E-01 0.0253 9.53443E-02 0.0284
1.1000E+00 1.58764E-01 0.0225 2.41655E-03 0.1959
total  4.34113E-01 0.0097 2.83511E-01 0.0130
tally 21 nps= 10000
tally type | number of particles crossing a surface.
tally for electrons

surface: 1 2

energy

1.0000E-01 0.00000E+00 0.0000 0.00000E-+00 0.0000
1.9100E-01 7.70000E-03 0.1165 4.60000E-03 0.1471
2.8200E-01 9.30000E-03 0.1032 7.60000E-03 0.1158
3.7300E-01 1.09000E-02 0.0953 1.02000E-02 0.0985
4.6400E-01 1.65000E-02 0.0772 1.46000E-02 0.0822
5.5500E-01 2.58000E-02 0.0614 2.48000E-02 0.0627
6.4500E-01 3.63000E-02 0.0515 3.21000E-02 0.0549
7.3600E-01 5.59000E-02 0.0411 6.67000E-02 0.0374
82700E-01 8.86000E-02 0.0321 1.21300E-01 0.0269
9.1800E-01 1.34800E-01 0.0253 1.10600E-01 0.0284
1.1000E+00 1.65500E-01 0.0225 2.60000E-03 0.1959
. total  5.51300E-01 0.0094 3.95100E-01 0.0126
.y 31 nps= 10000

tally type 1 number of particles crossing a surface.
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tally for electrons

this tally is modified by ft elc
‘urface: 1 2

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6460E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

0.00000E+00 0.0000 0.00000E+00 0.0000

-7.70000E-03 0.1165
-9.30000E-03 0.1032
-1.09000E-02 0.0953
-1.65060E-02 0.0772
-2.58000E-02 0.0614
<3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34800E-01 0.0253

~4.60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
~2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269
-1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126
tally 41 nps= 10000

tally type |

tally for electrons
this tally is modified by ft elc

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01

1 2

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E-+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E-+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

number of particles crossing a surface.

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

1800E-01
1000E+00 0.00000E+00 0.0000 0.G0000E+00 0.0000
total  0.00000E+00 0.0000 0.00000E+00 0.0000

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01
1.1000E+00

1 2

0.00000E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 0.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253
1.65500E-01 0.0225

0.00000E+00 0.0000
4.60000E-03 0.1471
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 0.0822
2.48000E-02 0.0627
3.21000E-02 0.0549
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284
2.60000E-03 0.1959

total  5.51300E-01 0.0094 3.95100E-01 0.0126

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 0.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253

0.00000E+00 0.0000
4.60G00E-03 0.1471
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 0.0822
2.48000E-02 0.0627
3.21000E-02 0.0549
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284

1.1000E+00 1.65500E-01 0.0225 2.60000E-03 0.1959
5.51300E-01 0.0094 3.95100E-01 0.0126

total
ly 51 nps= 10000
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tally type 1

electrons

tally for
‘ this tally is modified by ft ele

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
0.000600E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

number of particles crossing a surface.

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00060E+00 0.0000
0.00G00E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

1.1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  0.00000E+00 0.0000 0.00000E+00 0.0000

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000

0.00000E+00 0.0000

-7.70000E-03 0.1165 -4.60000E-03 0.1471
-9.30000E-03 0.1032 -7.60000E-03 0.1158
-1.0S000E-02 0.0953 -1.02000E-02 0.0985

-1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34300E-01 0.0253

-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269
-1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126

‘urface:
energy

1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
-7.70000E-03 0.1165
-9.30000E-03 0.1032
-1.09000E-02 0.0953
-1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
-1.34800E-01 0.0253

0.00000E+00 €.0000
-4.60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269
~1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126
l1ally 58 nps= 10000

tally type 8 pulse height distribution.

tally for

cell:
energy
-1.0000E-03
0.0000E+00
1.0000E-06
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01

2700E-01
1800E-01

photons electrons
1

7.40000E-03 0.1158
0.00000E+00 0.0000
0.00000E+00 0.0000
2.12600E-01 0.0192
2.65500E-01 0.0166
1.87700E-01 0.0208
1.09500E-01 0.0285
6.44000E-02 0.0381
4.37000E-02 0.0468
2.66000E-02 0.0605
1.58000E-02 0.0789
1.12000E-02 0.0940
7.70000E-03 0.1135

units number
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( 1.1000E+00 4.79000E-02 0.0446 HNF-SD-SNF-CSWD-005, Rev. 0

total  1.00000E+00 0.0000
.y 8 nps= 10000
tally type 8* energy deposition
tally for photons electrons

units mev

cell: 1
energy
1.0000E+03 2.66900E-01 0.0090
1status of the statistical checks used to form confidence intervals for the mean for each taily bin

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins

1 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably
missed all bin error check: 24 tally bins had 4 bins with zeros and 17 bins with relative errors exceeding 0.10

6 missed 1 of 10 tfc bin checks: the variance of the variance appears not to decrease as 1/nps for the last half of problem
missed all bin error check: 12 tally binshad 2 bins with zeros and 8 bins with relative errors exceeding 0.10

28 passed the 10 statistical checks for the tally fluctuation chart bin result
missed all bin error check: 15 tally bins had 2 bins with zeros and 2 bins with relative errors exceeding 0.10

11 missed 1 of 10 tfc bin checks: the slope of decrease of largest tallies is less than the minimum acceptable value of 3.0
missed all bin error check: 24 tally bins had 2 bins with zeros and 5 bins with relative errors exceeding 0.10

21 missed 1 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 24 tally bins had 2 bins with zeros and 5 bins with relative errors exceeding 0.10

31 missed 2 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin eror check: 24 tally bins had 2 bins with zeros and 5 bins with relative errors exceeding 0.10

41 missed 1 of 10 tfc bin checks: the estimated mean has 2 trend during the Jast half of the problem
‘ missed all bin error check: 72 tally bins had 28 bins with zeros and 10 bins with relative errors exceeding 0.10
1

missed 2 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 72 tally bins had 28 bins with zeros and 10 bins with relative errors exceeding 0.10

58 passed the 10 statistical checks for the tally fluctuation chart bin result
missed all bin error check: 15 tally bins had 2 bins with zeros and 2 bins with relative errors exceeding 0.10

8 passed the 10 statistical checks for the tally fluctuation chart bin result
passed all bin error check: 1 tally bins all have relative errors Jess than 0.10 with no zero bins

the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.

the tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.
waming. 7 of the 10 tally fluctuation chart bins did not pass all 10 statistical checks.

warning. 9 of the 10 tallies had bins with relative errors greater than recommended.

1tally fluctuation charts

tally 1
nps  mean

tally 6 wally 28
error vov slope fom mean error vov slope fom mean  eror vov slope  fom

1000 6.7975E-03 0.2399 0.0835 0.0
2000 5.5780E-03 0.1884 0.0641 0.0
3000 5.8779E-03 0.1455 0.0373 0.0
4000 5.7880E-03 0.1317 0.0311 0.0
5000 5.9924E-03 0.1168 0.0239 0.0
6000 5.9423E-03 0.1055 0.0195 0.0
7000 5.9749E-03 0.0968 0.0170 0.0
8000 5.7670E-03 0.0913 0.0154 0.0
9000 5.7398E-03 0.0864 0.0135 0.0
10000 5.7777E-03 0.0811 0.0120 0.0

2.0857E-05 0.1589 0.0525 0.0
2.4397E-05 0.1701 0.1693 0.0
2.6650E-05 0.1343 0.1060 0.0
2.7894E-05 0.1145 0.0656 0.0
2.7855E-05 0.1020 0.0485 0.0
2.7793E-05 0.0931 0.0418 0.0
2.8647E-05 0.0919 0.0581 0.0
2.8249E-05 0.0838 0.0524 10.0
2.7485E-05 0.0779 0.0491 10.0
2.7551E-05 0.0722 0.0436 10.0

2.6993E-01 0.0279 0.0044 10.0
2.6475E-01 0.0199 0.0022 10.0
2.6433E-01 0.0161 0.0015 10.0
2.6224E-01 0.0140 0.0011 10.0
2.6175E-01 0.0126 0.0009 10.0
2.6496E-01 0.0116 0.0007 10.0
2.6691E-01 0.0107 0.0006 10.0
2.6739E-01 0.6100 0.0005 10.0
2.6699E-01 0.0095 0.0005 10.0
2.6690E-01 0.0090 0.0004 10.0
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tally 11

¢ nps mean emor vov slope fom
1000 4.4504E-01 0.0296 0.0002 2.1

2000 4.4489E-01 0.0211 0.0001 2.0
3000 4.4226E-01 0.0173 0.0001 1.8
4000 4.4011E-01 0.0151 0.0000 1.8
5000 4.4004E-01 0.0135 0.6000 1.9
6000 4.3549E-01 0.0125 0.0000 1.8
7000 4.3477E-01 0.0115 0.0000 1.9
8000 4.3339E-01 0.0108 0.0000 1.8
9000 4.3428E-01 0.0102 0.0000 1.7
10000 4.3411E-01 0.0097 0.0000 1.6

tally 41

nps mean error vov siope fom
1000 5.6500E-01 0.0286 0.0004 4.4
2000 5.6500E-01 0.0204 0.0003 4.4
3000 5.6400E-01 0.0168 0.0002 10.0
4000 5.6100E-01 0.0147 0.0002 10.0
5000 5.5860E-01 0.0131 0.0001 10.0
6000 5.5433E-01 0.0121 0.0001 10.0
7000 5.5386E-01 0.0112 0.0001 10.0
8000 5.5238E-01 0.0105 0.0001 10.0
9000 5.5200E-01 0.0099 0.0001 10.0
10000 5.5130E-01 0.0094 0.0001 10.0

tally 8
nps mean emor vov slope fom
1000 2.6993E-01 0.0279 0.0044 10.0
2000 2.6475E-01 0.0199 0.0022 10.0
3000 2.6433E-01 0.0161 0.0015 10.0
4000 2.6224E-01 0.0140 0.0011 10.0
5000 2.6175E-01 0.0126 0.0009 10.0
6000 2.6496E-01 0.0116 0.0007 10.0
7000 2.6691E-01 0.0107 0.0006 10.0
8000 2.6739E-01 0.0100 0.0005 10.0
9000 2.6699E-01 0.0095 0.0005 10.0
10000 2.6690E-01 0.0090 0.0004 10.0
tally data written to file inp20m

6 warning messages so far.

tun terminated when

wally 51

tally 21 tally 31
mean emor vov slope fom
5.6500E-01 0.0286 0.0004 4.4
5.6500E-01 0.0204 0.0003 4.4
5.6400E-01 0.0168 0.0002 10.0
5.6100E-01 0.0147 0.0002 10.0
5.5860E-01 0.0131 0.0001 10.0
5.5433E-01 0.0121 0.0001 10.0
5.5386E-01 0.0112 0.0001 10.0
5.5238E-01 0.0105 0.0001 10.0
$5.5200E-01 0.0099 0.0001 10.0
5.5130E-01 0.0094 0.0001 10.0

wally 58
mean  error vov slope fom
-5.6500E-01 0.0286 0.0004 0.0
-5.6500E-01 0.0204 0.0003 0.0
~5.6400E-01 0.0168 00002 0.0
-5.6100E-01 0.0147 0.0002 0.0
-5.5860E-01 0.0131 0.0001 0.0
-5.5433E-01 0.0121 0.0001 0.0
-5.5386E-01 0.0112 0.0001 0.0
-5.5238E-01 0.0105 0.0001 0.0
-5.5200E-01 0.0099 0.0001 0.0
-5.5130E-01 0.0094 0.0001 0.0

10000 particle histories were done.

File: Inp24o
1- prob 24 - reflecting lattice. 15x15 at 3.75 wio u-235 enrichment.
2- 1 1-10.182-1u=2
3- 2 2-0011-2u=2
4 3 36552-3u=2
5- 4 4-1.03u=
6 5 4-1.0-14:15u=3
7- 6 3-65514-15u=3
8 7 4.1.0-4+5-6+7u=1lat=1 fill=-8:8 -8:8 0:0
9- 117r214r11214r1122322322r322
10- 3221126r326r1123r3
11- 24r323r1122328322
12- 11214r1122r322r322r
13- 322r11214r11223283
14- 221123r324r323r11
15- 26r326r11223223
16- 22r32232211214r112 41170
- 8 0-8 -10 -12u=4fill=1
- 9 5-798:10u=4
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mean error vov slope fom
-5.6500E-01 0.0286 0.0004 0.0
-5.6500E-01 0.0204 0.0003 0.0
-5.6400E-01 0.0168 0.0002 0.0
~5.6100E-01 0.0147 0.0002 0.0
-5.5860E-01 0.0131 0.0001 0.0
-5.5433E-01 0.0121 0.0001 0.0
+5.5386E-01 0.0112 0.0001 0.0
-5.5238E-01 0.0105 0.0001 0.0
-5.5200E-01 0.0099 0.0001 0.0
-5.5130E-01 0.0094 0.0001 0.0

mean error vov slope fom
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.00060E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
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; 19- 10 4-10-8 -10 +12u=4
{ - 11 4-1.0-16+9 u=5 lat=1 fill=0:6 0:00:0 4 3r 5 2r
‘ 12 0+28+29-19-17 +13 -18 fill=5
. 13 0+28-19+17-31 +13-18fill=5(-11.523 0)
23- 14 0+428-19+31-32+13 -18 fill=5 (-23 46 0)
24- 15 0-+28-19+32-33 +13 -18 fill=5 (-69 69 0)
25- 16 4-1.0+28-19+33+13-18
26- 17 4-1.0+28+29-19-24+18

27- 18 6-7.9 (+28 +29 +19 20 +23 -25):(+28 429 -19 423 -13)

28- (428 429 -19 +24 -25)

29- 19 7-7.088254305 (+28 +29 +20 -21 422 -25):(+28 +29 -20 +22 -23)

30- 20 0-28:-29:+21:-22:425

31.

32- 1 cz 464693
33- 2 cz 483743
34- 3 cz .535940
35. 4 px .71501
36- 5 px-71501
37- 6 py .71501
38 7 py-~71501
39- 8 px 110
40- 9 px-11.0

41- 10 py 11.0
42- 12 pz 400.903
43. 13 pz 340
44- 14 cz 652018
45- 15 ¢z 690118
46- 16 px 12.0
47- 17 py 120
48- 18 pz 4390
49- 19 ¢z 82.25
50- 20 cz 83.25
51- 21 ¢z 11635

- 22 pz 0.0

23 pz 33.0

%4- 24 pz 4479

55- 25 pz 4859

56-  *28 px 0.0

57-  *29 py 0.0

58- 31 py 350

59- 32 py 580

60- 33 py 81.0

61-

62-  impn118r0

63-  keode 250 .72 4 45000
wamning. tallies are normed per fission neutron for one generation.
64-  ksrc 1.51.5217.4515

65- ml 92235.40c 1.31964e20 92238.40c 2.15905¢22
66- m2 8016.40c 1.00000000
67-  m3 40000.40c 1.

68-  m4  1001.00c 666666667
69- mS5 26000.40c -.68374500
70-  m6 26000.40c -.69500000

8016.40¢ .333333333
5010. -.00178200 5011.40c -.00721800

71~ m7 26000.40c 830266962 6012.40c .133437328 14000.40c .002370386
72-  mi4 lwir.0lt
73-  drxs

74-  prdmp2j-1
75-  f6:n 81213 14 15 $ heating in mat=0 cells kills menp4.2
76-  sd6 14r
77-

total fission nubar data are being used.

waming. continuous-energy cross-section table used for 1001.00d
warning. continuous-energy cross-section table used for 5011.40d

ing. continuous-energy cross-section table used for 6012.40d
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{ 'ﬂin 2.
arning.
waming.
warning.
waming.

waming.

‘warning,.
1cells

continuous-energy cross-section table used for 8016.40d
continuous-energy cross-section table used for 14000.40d
continuous-energy cross-section table used for 26000.40d
continuous-energy cross-section table used for 40000.40d
continuous-energy cross-section table used for 92235.40d
continuous-energy cross-section table used for 92238.40d

4 of the materials had unnormalized fractions.

print table 60

atom gram neutron

cell mat density density volume mass pieces importance

DA DWW
V0O U B W=

10 10
n n
12 12
13 13
14 14

15

16
17 17
18 18
19 19
20 20

1 2.57597E-02 1.01820E+01 0.00000E+00 0.00000E+00
2 3.76497E-05 1.00000E-03 0.00000E+00 0.00000E+00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
3 4.32392E-02 6.55000E+00 0.00000E+C0 0.00000E+00
45 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
5 8.97738E-02 7.90000E+00 0.00000E+(0 0.00000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
45 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
45 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
6 8.51890E-02 7.90000E+00 0.00000E+00 0.00000E+00
7 8.58502E-02 7.08825E+00 0.00000E+00 0.00000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00

0.00000E+00 0.00000E+00

11 wamning messages so far.

1cross-secti

on tables

table length

1001.00¢
5010.03d
5011.40¢
6012.40c
8016.40c
14000.40¢
26000.40¢
40000.40¢
92235.40¢
92238.40¢

total 26

tables from file testlibl

2139 1-h-1 from endf-vi.l
3945 b-10 endf/b-iv new gamma production format

3473 ENDL library name: nd900719 MCNP translation:
5049 ENDL library name: nd900719 MCNP translation:
5693 ENDL library name: nd900719 MCNP translation:

0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+0G
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 0.0000E+00

print table 100

mat12s  05/26/93
( 1273)
900831 14:10:05
900831 14:10:05
900831 14:10:05

8732 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
21846 ENDL library name: nd900719 MCNP translation: $00831 14:10:05
111279 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
40506 ENDL library name: nd900719 MCNP translation: 9total nu 10:05
48310 ENDL library name: nd901118 MCNP translation: 9total nu 56:49
jwir.01t 10193 hydrogen in light water at 300 degrees kelvin

1165

warning. neutron energy cutoff is below some cross-section tables.

HNF-SD-SNF-CSWD-005, Rev. 0

14 0ct 75
900207
900207
900207

900207
900207
900323
900503
901119

1001 O 010/22/85
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t cimal words of dynamically allocated storage HNF-SD_SNF’CSWD'OOS: Rev. 0
ree distribution written to file inp24s cycle= 0
12 warning messages so far.
1estimated keff results by cycle print table 175

cycle 1 k(collision) 0.658210 removal lifetime(abs) 5.1517E+03 source points generated 228
cycle 2 k(collision) 0.549318 removal lifetime(abs) 3.7645E+03 source points generated 209
cycle 3 k(collision) 0.551862 removal tifetime(abs) 3.8422E+03 source points generated 253

estimator cycle 4 aveof 2cycles combination simple average combined average corr
k(collision) ~ 0.584886  0.568374 0.0291  k(col/zbs} 0.000000 0.0000  0.000000 0.0000 0.0000
k(absorption)  0.583788  0.5911690.0125  k(abs/tk In) 0.000000 0.0000  0.000000 0.0000 0.0000
Kk length)  0.582547  0.5688770.0240  k(tk infcol)  0.000000 0.0000  0.000000 0.0000 0.0000

rem life(col) 3.9485E+03  3.8951E+03 0.0137

rem life(abs) 4.0658E+03  3.9540E+03 0.0283 life(col/abs) ~ 0.0000E+00 0.0000 0.0000E+00 0.0000 0.0000
source points generated 264

source distribution written to file inp24s cycle= 4
1problem summary

tun terminated when 4 kcode cycles were done.

[
neutron creation tracks  weight energy neutron loss tracks  weight energy
(per source particle) (per source particle)
source 940 1.0638E+00 1.9444E+00 escape o o 0.
energy cutoff’ 0 0 0.
time cutoff’ 0 0. 0.
ight window o 0 0. weight window 0 o 0.
‘ importance 0 0 0. cell importance 0 0 0.
ight cutoff 0 5.6409E-02 1.1284E-06 weight cutoff 944 5.2413E-02 7.1769E-07
energy importance 0 o 0. energy importance o o 0.
dxtran 0 0. 0. dxtran 0 0. 0.
forced collisions 0 0. 0. forced collisions 0 0 0.
exp. transform o 0. 0. exp. transform 0 0. 0.
upscattering 0 0 1.4710E-07 downscattering o 0 1.8098E+00
capture 0 8.1698E-01 1.8384E-02
(n,xn) 8 6.9970E-03 3.6428E-03 loss to (n,xn) 4 3.4985E-03 2.8025E-02
fission 0 0 0. Yoss to fission 0 2.5434E-01 9.1864E-02
tota) 948 1.1272E+00 1.9481E+00 total 948 1.1272E+00 1.9481E+00
number of neutrons banked 4 average lifetime, shakes cutoffs
neutron tracks per source particle  1.0085E+00 escape 0.0000E+00 tco 1.0000E+34
neutron coilisions per source particle 6.1389E+01 capture 4.1766E+03 eco 0.0000E+00
total neutron collisions 57706 capture or escape 4.1766E+03 wel -5.0000E-01
net multiplication 1.0033E+00 0.0030 any termination 4.4650E+03 we2 -2.5000E-01
computer time so far in thisrun  0.00 minutes maximum number ever in bank 1
computer time in merun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length
random numbers generated 690539 most random numbers used was 3677 in history 21

range of sampled source weights = 9.8814E-01 to 1.1962E+00
Ineutron activity in each cell print table 126

tracks population collisions collisions number flux average  average
cell  entering *weight weighted weighted track weight track mfp
(per history) energy  energy (relative)  (cm)

i 15187 944 4054 3.5039E+00 3.6399E-04 6.5723E-01 8.4316E-01 3.8971E+00

1
2 29440 944 0 0.0000E+00 3.3819E-04 6.3029E-01 8.4006E-01 9.6437E+03
3 31610 944 1028 9.2538E-01 3.1626E-04 6.0475E-01 8.3961E-01 3.6368E+00
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4 4 44969 944 40660 3.0973E+01 3.0008E-04 5.9877E-O1 8.3882E-01 1.4858E+00
A% 5 8213 845 8775 6.4600E+00 2.0190E-04 5.0976E-01 8.1000E-01 1.3256E+00
‘ 6 4924 791 109 9.619SE-02 2.0789E-04 5.2658E-01 8.2057E-01 3.6398E+00
7 2832 638 1607 1.4612E+00 8.5166E-04 7.1930E-01 9.4163E-01 1.7232E+00
8 8 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 9 1333 607 1347 1.2836E+00 3.8320E-03 8.0017E-01 9.7093E-01 3.1777E+00
10 10 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
11t 7 1 126 9.7846E-02 9.0288E-05 3.2866E-01 7.7027E-01 1.0087E+00
12 12 0 [ 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
13 13 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 14 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 15 0 Q © 0.0000E+00 0.6000E+00 0.0000E+0C 0.0000E+00 0.0000E+00
16 16 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 17 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
18 18 o 0 0 0.0000E+00 0.0000E+00 0.0600E+00 0.0000E+00 0.0000E+00
19 19 0 [ 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total 138515 6658 57706 4.4801E+01

the initial fission neutron source distribution used the 1 source points that were input on the ksrc card.
the criticality problem was scheduled to skip 2 cycles and run a total of 4 cycles with nominally 250 neutrons per cycle.
this problem hasun 2 inactive cycles with 478 neutron histories and 2 active cycles with 462 neutron histories.

this calculation has pleted the req d number of keff cycles using a total of 940 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

d collisi

there is no ion/track-length estimate for keff because only 2 active cycles were run.

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

.keff i keff darg deviati 68% d 95% confid 99% d corr
collision  0.56837 0.01651 0.53834 10 0.59841  0.35851 10 0.77824 0.00000 to 1.61951

absorption  0.59117 0.00738 0.57774 10 0.60460  0.49735 to 0.68498  0.12129 to 1.06105
track length  0.56888 0.01367 0.54401 10 0.59374  0.39513 t0 0.74263  0.00000 to 1.43912
lindividual and average keff estimator results by cycle

keff neutron Kkeff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) Kicoll) stdev k(abs) stdev k(track)stdev k(c/a/t) stdev fom

1 25010.65821 0.61995 0.71299 |

2 228[0.54932 0.55922 0.57971 |
----— begin active keff cycles

3 20910.55186 0.59855 0.55521 |

4 25310.58489 0.58379 0.58255 | 0.568370.01651 0.59117 0.00738 0.56888 0.01367 |

the largest active cycle keffs by estimator are: the smallest active cycle keffs by estimator are:
collision 0.58489 on cycle 4 collision 0.55186 oncycle 3
ubsorption 0.59855 on cycle 3 absorption 0.58379 on cycle 4
‘trck length 0.58255 on cycle 4 track length 0.55521 on cycle 3
Ty & nps= 940
tally type 6 track length estimate of heating. umits mev/gram

tally for neutrons
number of histories used for normalizing tallies=  500.00

masses
cell: 8 12 13 14 15
1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00

cefl 8
4.02566E+01 0.0434
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Q 2.65224E+01 0.0629
13

1.32494E+01 0.0904

cell 14 -
9.78180E-01 0.4014

cell 15

1.20234E-01 0.9710
1analysis of the results in the taily fluctuation chart bin (tfc) for tally 6 withnps= 940 print table 160

normed average tally per history = 4.02566E+01 unnormed average tally per history = 4.02566E+01

estimated tally relative ermor = 0.0434 estimated variance of the variance = 0.0095
relative error from zero tallies =0.0128 relative error from nonzero scores = 0.0415
number of nonzero history tallies = 462 efficiency for the nonzero tallies =0.9240
history number of largest tally = 641 Targest unnormalized history tally = 2.71752E+02

(largest tally)/(average tally) = 6.75049E+00 (largest tally)/(avg nonzero tallyy= 6.23745E+00

{confidence interval shiftymean = 0.0014 shifted confidence interval center = 4.03113E+H01

if the fargest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 462 for this table because 2 keff cycles and 478 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 4.02566E+01 4.07566E+01 0.012420
relative error 4.34431E-02 4.24506E-02 -0.022846
variance of the variance 9.52674E-03 1.33327E-02 0.399508
shifted center 4.03113E+01 4.03457E+01 0.000853
igure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

*#2e% the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze ¥****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 6

tfc bin lative err ——variance of the variance-—  —figure of merit—  -pdf-
behavior behavior value decrease decrcaserate value decrease decreaserate  value behavior slope

desired  random  <0.10 yes l/sqrt(nps) <0.10 yes 1/nps constant random  >3.00
observed random 0.04 yes yes 0.01 yes yes
passed? yes yes  yes yes yes  yes yes no

———me

waming. the tally in the tally fluctuation chart bin did not pass 1 of the 10 statistical checks.

Tunnormed tally density for tally 6 nonzero tally mean(m) = 4.357E+01 nps= 940 print table 161
abscissa ordinate log plot of tally probability density function in tally ion chart bin(d=decade,slope= 0.0)
tally number num den log den:d 4 d d

2.51-01 13.87-02 -1.412 | I |

6-01 26.1502 -1.211 | { |
.01 12.44-02 -1.612 | | |
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50101 119402 -1.712 | ]

101 23.0802 -1.511 |
01 33.67-02 -1.435 q )
0+00  54.86-02 -1313 |
126400 177203 2.112 {
158400 53.07-02 -1.513 |
|
|
!

2.00+00 734102 -1.467
251400  62.32-02 -1.634
3.16+00  82.46-02 -1.609
3.98+00 112.69-02 -1.571 | |
501400 142.72-02 -1.566 ) i
631400 101.54-02 -1.812 | |
7.94+00 14 1.71-02 -1.766 | |
1.00401 13 1.26-02 -1.898 | |
1.26+01 16 1.24-02 -1.908 | | |
| I}
| I
| I
b 1
I 1

1.58+01  116.75-03 -2.171
200401 209.75-03 -2.011
2.51+01  321.24-02 -1.907
3.16401 411.26-02 -1.899
3.98+01 24 5.86-03 -2.232
5.01+01 489.31-03 -2.031

6.31401 54 8.32-03 -2.080
7.94+01  404.90-03 -2.310
1.00+02 28 2.72-03 -2.565
1.26+02 20 1.54-03 -2.811
1.58+02 21 1.29-03 -2.890
200402 29.75-05 ~4.01] #reexbitirtabest | { |
251402 00.00+00 0.000 { | |

3.16+02 13.08-05 -4.512* 1 | |

total 462 9.24-01 d d d d
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

.' result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
6 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably
missed all bin error check:  § tally binshad 0 bins with zeros and 2 bins with relative erors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
wamning. ! ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
warning. 1 of the 1 tallies had bins with relative erors greater than recommended.
1tally fluctuation charts
tily 6
nps mean error vov slope fom
940 4.0257E+01 0.0434 0.0095 0.0
tally data written to file inp24m

15 wamning messages so far.

run terminated when 4 kecode cycles were done.

File: Outp24
1-

prob 24 - reflecting lattice. 15x15 at 3.75 w/o u-235 enrichment.

2- 1 1-10182-1u=2
3- 2 2-0011-2u=2
4- 3 3-6552-3u=2
S- 4 4-103u=2
6 5 4-1.0-14:15u=3
7- 6 3-6.5514-15u=3
- 7 4-1.0-4+5-6+7u=1 lat=1 fill=-8:8 -8:8 0:0
117r214r11214r1122322322r322
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10-

@
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26~
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
37-
38-
39-
40-
41-
42-

46-
47-
48-
49-
50-
51-
52-
53-
54-
55-
56-
57-
58-
59-
60-
61-
62-
63-
warning.

65-

67~
68-
69-
70-
-
72-
73-

3221126r326r1123r3
24r323r1122328r322
11214r1122r322r322r
322r11214r1122328r3
221123r324r323r11
26r326r11223223
22r32232211214r11214r1 170

8 0-8 -10 -12u=4f{ili=]

9 5-7.98:10u=4

10 4-1.0-8 -10 +12u=4

11 4-1.0-1649 u=5 lat=1 fill=0:6 0:0 0:04 3r 5 2r

12 0+28+29-19-17 +13 -18 fill=5

13 0+28-19+17-31 +13-18 fill=5 (-11.523 0)

14 0+28 -19 431 -32 +13 -18 fill=5 (-23 46 0)

15 0+28-19 +32-33 +13 -18 fill=5 (-69 69 0)

16 4-1.0+28-19+33+13-18

17 4-1.0428+29-19 24 +18

18 6-7.9 (+28 +29 +19 -20 +23 -25):(+28 +29 -19 423 -13)
1(+28 429 -19 +24 -25)

19 7-7.088254305 (+28 +29 420 -21 422 -25):(+28 +29 -20 +22 -23)

20 0-28:-29:421:-22:425

1 ¢z 464693
2 cz 483743
3 ¢z .535940
4 px 71501
5 px-71501
6 py .71501
7 py-71501
8 px 110

9 px-11.0
10 py 110
12 pz 400.903
13 pz 340
14 cz .652018
15 cz 690118
16 px 12.0
17 py 120
18 pz 439.0
19 cz 8225
20 cz 8325
21 cz 11635
22 pz 0.0

23 pz 330
24 pz 4479
25 pz 4859
*28 px 0.0
*29 py 0.0

31 py 350
32 py 58.0
33 py 81.0

impmn118rQ
keode 250 .7 24 4500 0
tallies are normed per fission neutron for one generation.
kere 1.5 1.5217.4515
mi 92235.40c 1.31964e20 92238.40c¢ 2.15905¢22
m2  8016.40¢ 1.00000000
m3 40000.40c 1.
mé  1001.00c 666666667 8016.40c .333333333
m5 26000.40c -.68874500 5010. -.00178200 5011.40c -.00721800
mé  26000.40c -.69500000
m7 26000.40c .830266962 6012.40c .133437328 14000.40c .002370386
mi4 twer.01t
drxs
prdmp 2j -1
f6:n 8 12 13 14 15 § heating in mat=0 cells kills menpd.2

79
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4

76-  sd6 1d4r

1 .
‘I fission nubar data are being used.

waming. continuous-energy cross-section table used for 1001.00d

warning. continuous-energy cross-section table used for 5011.40d

wamning. continuous-energy cross-section table used for 6012.40d

waming. continuous-energy cross-section table used for 8016.40d

waming. continuous-energy cross-section table used for 14000.40d

warning. continuous-energy cross-section table used for 26000.40d

warning. continuous-energy cross-section table used for 40000.40d

warning. continuous-energy cross-section table used for 92235.40d

warning. continuous-energy cross-section table used for 92238.40d

waming. 4 of the materials had unnormalized fractions.
Tcells print table 60

om.oxv-huw._.

10
1
12
13
14
15
16
17
18
19
20

total

atom gram neutron

cell mat density density volume  mass pieces importance

1 2.57597E-02 1.01820E+01 0.00000E+00 0.00000E+00
2 3.76497E-05 1.00000E-03 0.00000E+00 0.00000E+00

3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00
45 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
45 1.00309E-01 1.00000E+00 0.00000E~+00 0.00000E+00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
5 8.97738E-02 7.90000E+00 0.00000E+00 0.00000E+00
10 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
11 45 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
12 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
13 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
14 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
15 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
16  4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
17 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00
18 6 8.51890E-02 7.90000E+00 0.00000E+00 0.00000E+00
19 7 8.58502E-02 7.08825E+00 0.00000E+00 0.00000E+00
20 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00

o N N N

0.00000E+00 0.00000E+00

11 waming messages so far.

1cross-section tables

table length

1001.00¢

tables from file testlibl

0 1.0000E+00
0 1.0000E+00
¢ 1.0000E+00
0 1.0000E+00
0 1.O00OE+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
¢ 1.0000E+00
0 0.0000E+00

print table 100

5010.03d
5011.40c
6012.40¢
8016.40¢c
14000.40¢
26000.40¢

' 000.40¢
235.40¢

2139 1-h-1 from endf-vi.l mat 125 05/26/93
3945 b-10 endf/b-iv new gamma production format (1273)
3473 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
5049 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
5693 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
8732 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
21846 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
111279 ENDL library name: nd900719 MCNP translation: 900831 14:10:05
40506 ENDL library name: nd900719 MCNP translation: 9total nu 10:05

223

HNF-SD-SNF-CSWD-005, Rev. 0

14oct75

900207
900207
900207
900207
900207
900323
900503



HNF-SD-SNF-CSWD-005, Rev. 0

: 92238.40c 48310 ENDL library name: nd901118 MCNP translation: Stotal nu 56:49 901119
4 Qmmt 10193 hydrogen in light water at 300 degrees kelvin 1001 O 010/22/85
tal 261165

warning. neutron energy cutoff is below some cross-section tables.

decimal words of dynamically allocated storage
source distribution written to file inp24s cycle= 0

12 waming messages so far.
Testimated keff results by cycle print table 175

cycle 1 k(collision) 0.658210 removat lifetime(abs) 5.1517E+03 source points generated 228
cycle 2 K(collision) 0.549318 removal lifetime(abs) 3.7645E+03 source points generated 209
cycle 3 k{collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253
source distribution written to file inp24s cycle= 3

estimator cycle 4 aveof 2cycles combination simple average combined average  cotr
k(collision)  0.584886  0.568374 0.0291  k(col/abs) 0.000000 0.0000  0.000000 0.0000 0.0000
k(absorption) 0.583788  0.5911690.0125  k(abs/tk In) 0.000000 0.0000  0.000000 0.0000 0.0000
k(trk length)  0.582547 0.568877 0.0240  k(tk In/col) 0.000000 0.0000  0.000000 0.0000 0.0000

rem life(col) 3.9485E+03  3.8951E+03 0.0137

rem life(abs) 4.0658E+03  3.9540E+03 0.0283 life(col/abs)  0.0000E+00 0.0000 0.0000E+00 0.0000 0.0000
source points generated 264

rce distribution written to file inp24s cycle= 4
roblem summary

Tun terminated when 4 keode cycles were done.

neutron creation tracks  weight energy neutron loss tracks  weight energy
(per source particle) (per source particle)

source 940 1.0638E+00 1.9444E+00 escape 0 0. 0.
energy cutoff [ 0.
time cutoff [N 0.
weight window 0 0 0. weight window 0 0 0.
cell importance 0 0. 0. cell importance 0 0. 0.
weight cutoff 0 5.6409E-02 1.1284E-06 weight cutoff 944 5.2413E-02 7.1769E-07
energy importance 0 0 0. energy importance 0 0 0.
dxtran 0 o 0. dxtran 0 0. 0.
forced collisions 0 0. forced collisions 0
exp. transform 0 0. exp. transform 0 3
upscattering o 0 1.4710E-07 downscattering 0. 1.8098E+00
capture 0 8.1698E-01 1.8384E-02
(n,xn) 8 6.9970E-03 3.6428E-03 loss to (n,xn} 4 3.4985E-03 2.8025E-02
fission [ 0. Toss to fission 0 2.5434E-01 9.1864E-02
total 948 1.1272E+00 1.9481E+00 total 948 1.1272E+00 1.9481E+00

0. 0.
0. 0.
0

number of neutrons banked 4 average lifetime, shakes cutoffs

neutron tracks per source particle  1.0085E+00 escape 0.0000E+00 tco 1.OOOOE+34
neutron collisions per source particle 6.1389E+01 capture 4.1766E+03 eco 0.0000E+00
total neutron collisions 57706 capture or escape 4.1766E+03 wel -5.0000E-01

net multiplication 1.0033E+00 0.0030 any termination 4.4650E+03 we2 -2.5000E-01

computer time so farin thisrun ~ 0.00 minutes maximum number ever in bank 1

uter time in merun 0.00 minutes bank overflows to backup file 0
ce particles per minute 0.0000E+00 field length 0
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{ random numbers generated 690539 most random numbers used was 3677 in history 21
) .ge of sampled source weights = 9.8814E-01 to 1.1962E+00
eutron activity in each cell print table 126

tracks  population collisions collisions number flux average  average
cell  entering * weight weighted weighted track weight track mfp
(perhistory) energy  emergy  (refative)  (em)

15187 944 4054 _ 3.5039E+00 3.6399E-04 6.5723E-01 8.4316E-01 3.8971E+00
29440 944 0 0.0000E+00 3.3819E-04 6.3029E-01 8.4006E-01 9.6437E+03
31610 944 1028 9.2538E-01 3.1626E-04 6.0475E-01 8.3961E-01 3.6368E+00
44969 944 40660 3.0973E+01 3.0008E-04 5.9877E-01 8.3882E-01 1.4858E+00
8213 845 8775 6.4600E+00 2.0190E-04 5.0976E-01 8.1000E-01 1.3256E+00
4924 791 109 9.6195E-02 2.0789E-04 5.2658E-01 8.2057E-01 3.6398E+00

VO IAU D W
VW IR D W

2832 638 1607 1.4612E+00 8.5166E-04 7.1930E-01 9.4163E-01 1.7232E+00

0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1333 607 1347 1.2836E+00 3.8320E-03 8.0017E-01 9.7093E-01 3.1777E+00
010 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
n 1 7 1 126 9.7846E-02 9.0288E-05 3.2866E-01 7.7027E-01 1.0087E+00
12 12 1] 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
13 13 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 14 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 15 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
16 16 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 17 [ 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
18 18 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
19 19 0 (1] 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total 138515 6658 57706 4.4801E+01

the initial fission neutron source distribution used the 1 source points that were input on the ksrc card.
the criticality problem was scheduled to skip 2 cycles and run a total of 4 cycles with nominally 250 neutrons per cycle.
s problem has run 2 inactive cycles with 478 neutron histories and 2 active cycles with 462 neutron histories.

this calculation has leted the req d number of keff cycles using a total of 940 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no combined collision/absorption/track-length estimate for keff because only 2 active cycles were run.

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:
keffestimator  keff standard deviation ~ 68% confidence 95% confidence 99% confidence  corr

collision  0.56837 0.01651 0.53834 t0 0.59841  0.35851 10 0.77824  0.00000 to 1.61951
absorption  0.59117 0.00738 0.57774 10 0.60460  0.49735 10 0.68498  0.12129 to 1.06105
track length  0.56888 0.01367 0.54401 10 0.59374  0.39513 t0 0.74263  0.00000 to 1.43912
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k(abs) stdev k(track)stdev k(c/a/t) stdev fom

1 250]0.65821 0.61995 0.71299 |

z 2280.54932 0.55922 0.57971 |
begin active keff cycles

3 209 0.55186 0.59855 0.55521 |

4 2530.58489 0.58379 0.58255 | 0.56837 0.01651 0.59117 0.00738 0.56888 0.01367 |

the largest active cycle keffs by estimator are: the smallest active cycle keffs by estimator are:
collision 0.58489 on cycle 4 collision 0.55186 on cycle 3
absorption 0.59855 on cycle 3 absorption 0.58379 on cycle 4
track length 0.58255 on cycle 4 track length 0.55521 on cycle 3
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, lally 6 mps= 940 HNF-SD-SNF-CSWD-005, Rev. 0
¢ tally type 6 track length estimate of heating. units mev/gram
q tally for neutrons

mber of histories used for normalizing tallies=  500.00

masses
cell: 8 12 13 14 15
1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00

cell 8
4.02566E+01 0.0434

cell 12
2.65224E+01 0.0629

cell 13
1.32494F+01 0.0904

cell 14
9.78180E-01 0.4014

cell 15

1.20234E-01 0.9710
1analysis of the results in the tally fluctuation chart bin (tfc) for tally 6 withnps= 940 print table 160

normed average tally per history = 4.02566E+01 unnormed average tally per history = 4.02566E+01

estimated tally relative error = 0.0434 estimated variance of the variance = 0.0095
relative error from zero tallies = 0.0128 relative error from nonzero scores = 0.0415
number of nonzero history tallies = 462 efficiency for the nonzero tallies = 0.9240
history number of largest tally = 641 largest unnormalized history tally = 2.71752E+02

(largest tally)/(average tally) = 6.75049E+00 (largest tally)/(avg nonzero tally)= 6.23745E+00

nfidence interval shift)/mean =0.0014 shifted confidence interval center = 4.03113E+01

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 462 for this table because 2 keffcyclesand 478 histories were skipped before tally accumulation.
estimated quantities vatue at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 4.02566E+01 4.07566E+01 0.012420
relative error 4.34431E-02 4.24506E-02 -0.022846
variance of the variance 9.52674E-03 1.33327E-02 0.399508
shifted center 4.03113E+01 4.03457E+01 0.000853
figure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

**+2x the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze **¥**

results of 10 statistical checks for the esti d answer for the tally fluctuation chart (tfc) bin of tally 6
tficbin  —-mean—  -oeeemes relative error---s-m---  -—--variance of the variance-—~  ~figure of merit—-  -pdf-
behavior beh value d di rate  value d di rate  value behavior slope
desired random  <0.10 yes l/sgri(nps) <0.10  yes 1/nps constant random  >3.00
erved random 0.04 yes yes 0.01 yes yes 0.00
sed? yes yes  yes yes yes  yes yes no
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t

‘ming. the tally in the tally fluctuation chart bin did not pass 1 of the 10 statistical checks.

lunnormed tally density for tally 6 nonzero tally mean(m) = 4.357E+01 nps= 940 print table 161
abscissa ordinate log plot of tally probability density function in taily fluctuation chart bin(d=decade,slope= 0.0)
tally number num den log den:d d 4 4

25101  13.87-02 -1.412 )
3.16-01  26.15-02 -1.211 |
3.98-01 12.44-02 -1.612 |
1
|
3

50101 11.94-02 -1.712
6.31-01  23.08-02 -1.511
7.94-01  33.67-02 -1.435
1.00+400 54.86-02 -1.313 )
1.26+00 17.72-03 -2.112 |
1.58+00  53.07-02 -1.513 |
1
|
|

!
[
|
| |
[
|

200400 734102 -1.467
251400  62.32-02 -1.634
3.16+00  82.46-02 -1.609
3.98+00 112.69-02 -1.571 | 1
5.01+00 14 2.72-02 -1.566 | I
6.31400  101.54-02 -1.812 | |
7.94+00 141.71-02 -1.766 | |
1.00401 13 1.26-02 -1.898 | |
1.26+01 16 1.24-02 -1.908 | |
1.58+01 11 6.75-03 -2.171 | I |
' b
i 1
{ I
1 1

2.00+01 209.75-03 -2.011
2.51401  321.24-02 -1.907
3.16+01 41 1.26-02 -1.899
3.98+01 24 5.86-03 -2.232
5.01+01  489.31-03 -2.031

1401 54 8.32-03 -2.080
+01 40 4.90-03 -2.310
[00+02 28 2.72-03 -2.565

1.26+02 20 1.54-03 -2.811
1.58+02 21 1.29-03 -2.890
200402 29.75:05 -4.01] trerersnnbatatin | |
251402 00.00+00 0.000 | | |

3.16+02  13.08-05 -4.512% ] | |

total 462 9.24-01 d 4 d d
1status of the statistical checks used to form confidence intervals for the mean for each taily bin

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
6 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably
missed all bin error check: 5 tally binshad 0 bins with zeros and 2 bins with relative errors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
waming. 1ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
waming, 1ofthe 1 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts
tally 6

nps mean error vov slope fom

940 4.0257E+01 0.0434 0.0095 0.0
tally data written to file inp24m

15 warning messages so far.
.,(ermina(ed when 4 keode cycles were done.
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omputer System ID : 0012358

ile:
1-

2-
3.
4-
5-
6-
7-
8-
9.
10-

37
38-
39-
40-
41-
42-
43-

45-
46-
47-
8-
49-
50-
s1-
52-
53-
54-
55-
56-
57-
58-
59-
60-

Inp18o
probl8 — keode in 2 hexagonal prism lattice.
¢ three half control rods and five whole control rods.
30 0-905-19291 fili=1
31 0-906-19291 fill=1(16.711300)
37 0-907-19291 fili=]1 (-16.7113 06)
34 0-913-1929 fill=1(011.91850)
32 0-914-1929 fill=1 (10.3217 5.9592 0)
33 0-915-1929 fili=1 (8.3557 14.47240)
35 0-916-1929 fill=1(-8.3557 14.47240)
36 0-917-1929 fili=1 (-10.3217 5.9592 0)
¢ universe 1: structure of control rod.
38 11 -2.02 -880 u=1 $ controlrod core
39 6 -8.4 880-881 u=1 $ controlrod cladding
40 12 -1.00 881 -882 u=1 $ control rod gap
41 6 -84 882 u=1 $control rod sheath

the space between the control rods, filled with lattice.

4
140 0 -17129-19 905 906 907 913 914 915 916 917 fili=2

¢ universe 2: lattice of fuel rods with water in between.

42 12-1.00 -301 302 -303 304 -305 306 u=2 lat=2 fili=

~37:27-1:330:0&
24r39r24r311r24r311r24r39r2
24r39r23r312r23r312r23r39r21r
23r310r22r313r22r313r22r310r21r
23r357r22r &
22r358r22r
22r316r22r317r22r316r23r
22r315r23r316r23r315r24r
21r315r24r315r24r3 15r24r
21r315r23r316r23r315r2 50
21r315r22r317r22r3 15r26r
21r354r27r&
¢ cancode remember & thru comment?
2355127
2325r22r325r28r
2324r23r324r29r
2323r24r323r210r
2315r22r34r23r34r22r315r21ir
2314r23r34r22r34r23r314r212r
2313r24r311r24r313r213r
2313r23r312r23r313r2 14r
2313r22r313r22r313r2 15r
2346r216r
234512177
2344r218r
21r341r220r
21r340r221r
21r33%222r
22r336r224r
22r335r225r
23r332r227r
24r329r229r
25r326r231r -
26r323r233r
28r318r236r
21r311r2400
2 64r
¢ universe 3: structure of fuel rod lattice elements.
154 2-1375 -58 u=3 § fuel element
149 12 -1.00 58-268 u=3 Sgap
144 7-19.66 268-478 u=3 §liner
159 6 -84 478-698 u=3 § cladding
141 12 -1.00 698

u=3 § water between the fuel rods
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P

63- 162 017:-29:19:-1  § outside world

‘» *1 py 0  $x-zplane, reflective
- 17 ¢z 29.135

67- 19 pz 31.75 $ top of reactor
68- 29 pz-31.75 $ bottom of reactor
69- 58 «cfz 34414 8515 3240
70- 268 c¢/z 34414 8515 3345
71- 478 oz 3.4414 8515 3475
72- 698 c/z 34414 8515 4318
73- 880 ¢z 1.7251

74- 881 cz 1.8051

75- 882 cz 19051

76- 905 cz 2.1055

77- 906 cfz 16.711302.1055

78- 907 ¢/z -16.711302.1055

79- 913 ¢/z 011.91852.1055

80- 914 c/z 10.3217 5.9592 2.1055
81- 915 c/z 8.3557 14.4724 2.1055
82- 916 c/z -8.3557 14.4724 2.1055
83- 917 ¢/z -10.3217 5.9592 2.1055
84- 301 px3.9330

85- 302 px2.9498

86- 303 p 11.73205080760 58994
87- 304 p 11.7320508076 0 3.9330
88- 305 p -11.7320508076 0 -9834
89- 306 p -11.7320508076 0 -2.9498

91-  impmn 1 18r O
92- m2 92235.40c -70573 92238.40c -23821 7014.40c -.05605
93-  m6 41093.40c -99000 40000.40c -.01000
94- m7  74000.40c -.74000
95-  mil 5010.03d -.6870  5011.40c -0840  6012.40c -.2290
-~  ml2  1001.00c1 1002.55c1 8016.40c1
Q- mti2  hwir.01 iwtr.01
- keode 200 1 56
wamning. tallies are normed per fission neutron for one generation.
99- kerc 3.2.2.23.2-3.2.2.23.243.2-43.243.1-432
100- e 01.11.10
101-  fq fe
102-  fe4 fuel rod flux in § y locations averaged over 5 x elements
103-  fain (154<(42[-10:-6-1 0])) § average 5 x elements at j=-1

104- (154<(42{-10:-6 3 0])) & $ average 5 x elements at j=3
105-  (154<(42{-10:-6 10 0])) § average 5 x elements atj=10 &
106- {154<(42(-10:-6 21 0])) $ average 5 x elements at j=21
107- (154<(42[-10:-6 29 0])) § average 5 x elements at j=29
108-  sd4 104.7089062 4r $ 5 times the volume of cell 154
109-  print-98

110-  prdmp 2j -1
111-  ptrac buffer=20 file=asc write=all event=bnk
1 initial source from ksrc card. print table 90

original number of points 8
points not in any celi o
points in cells of zero importance 0
points in void cells 0
points in ambiguous cells 0
total points rejected 0
points remaining 8
points after expansion or contraction 200
nominal source size 200

initial guess for k(eff.) 1.000000
cycles to skip before tallying 5

ber of keff cycles that can be stored 201
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total fission nubar data are being used.
U qually 4 print table 30
fuel rod flux in 5 y locati ged over 5x
tally type 4  track length estimate of particle flux.
tally for neutrons

order of printing: fe
cells  (154<(42[-10:-6 -1 O]))(154<(42(-10:-6 3 O])X(154<(42{-10:-6 10 O])}(154<(42{-10:-6 21 O})X(154<(42[-10:-6
290])

energy bins
0.00000E+00 to 1.00000E-02 mev
1.00000E-02 to 1.00000E-01 mev
1.00000E-01 to 1.00000E+00 mev
1.00000E+00 to 1.00000E+01 mev
total bin
imaterial composition print table 40

the sum of the fractions of material 2 was 9.999900E-01
the sum of the fractions of material 7 was 7.400000E-01
the sum of the fractions of material 12 was 3.000000E+00

material
number  component nuclide, atom fraction

2 92235, 0.37504 92238, 0.12499 7014, 0.49997

6 41093, 0.98982 40000, 0.01018

7 74000, 1.00000

1 5010, 0.71977 5011, 0.08004 6012, 0.20019

12 1001, 0.33333 1002, 0.33333 8016, 0.33333
associated thermal s(a,b) data sets:  hwir.0lt  Iwtr.01t

material
number  component nuclide, mass fraction

2 92235, 0.70574 92238, 0.23821 7014, 0.05605
6 41093, 0.99000 40000, 0.01000
7
11

74000, 1.00000 8
5010, 0.68700 5011, 0.08400 6012, 0.22900
12 1001, 0.05300 1002, 0.10591 8016, 0.84109
wamning. 3 of the materials had unnormalized fractions.
Icell volumes and masses print table 50
cell  atom gram input  calculated reason volume

density  density  volume volume mass  pieces not calculated

1 30 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric

2 31 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric

3 37 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O  asymmetric

4 34 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

5 32 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

6 33 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

7 35 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

8 36 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

9 38 1.15958E-01 2.02000E+00 0.00000EH00 0.00000E+00 0.00000E+H00 0O infinite

10 39 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O infinite

11 40 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  infinite

12 41 5.4457SE-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 infinite

3 140 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O  asymmetric
‘ 42 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 infinite
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154 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00
149 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
144 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00
159 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
141 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

20 162 0.00000E+00 0.00000E+00 0.00000E+00 0Q.00000E+00 0.00000E+00

1surface areas

8

1
2
3
4
5
6
7
8

1cells

urface input  calculated reason area
area area  not calculated

1 0.00000E+00 0.00000E+00 asymmetric
17 0.00000E+00 0.00000E+00 asymmetric
19 0.00000E+00 0.00000E+0)0 asymmetric
29 0.00000E+00 0.00000E+00 asymmetric
58 0.00000E+00 0.00000E+00 infinite
268 0.00000E+00 0.00000E+00 infinite
478 0.00000E+00 0.00000E+00 infinite
698 0.00000E+00 0.00000E+00 infinite
880 0.00000E+00 0.00000E+00 infinite
831 0.00000E+00 0.00000E+00 infinite
882 0.00000E+00 0.00000E+00 infinite
905 0.00000E+00 0.00000E+00 asymmetric
906 0.00000E+00 0.00000E+00 asymmetric
907 0.00000E+00 0.00000E+00 asymmetric
913 0.00000E+00 8.40057E+02

914 0.00000E+00 8.40057E+02

915 0.00000E+00 8.40057E+02

916 0.00000E+00 8.40057E+02

917 0.00000E+00 8.400S7E+02

301 0.00000E+00 0.00000E+00 infinite
302 0.00000E+00 0.00000E+00 infinite
303 0.00000E+00 0.00000E+00 infinite
304 0.00000E+00 0.00000E+00

305 0.00000E+00 0.G0000E+00

306 0.00000E+00 0.00000E+00

print table 50

print table 60

atom gram neutron

cell mat density density volume mass pieces importance

R N N R N e

total

1surfaces

30 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
31 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
37 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
34 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
32 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
33 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
35 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
36 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
38 11 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00
39 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
40 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
41 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
140 0 0.00000E+00 0.00000E+00 0.06000E+00 0.00000E+00
42 125 9.50007E-02 1.00000E-+00 0.00000E+00 0.00000E+00
154 2 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00
149 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
144 7 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00
159 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00
141 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00
162 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00

4.42185E+03 0.00000E+00

.surface trans type surface coefficients

0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
1 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 1.0000E+00
0 0.0000E+00

print table 70
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. 1 1refl.  py 0.0000000E+00
i 2 17 ¢z 2.9135000E+01
'3 19 Pz 3.1750000E+01

4 29 pz -3.1750000E+01
5 58 ¢/z 3.4414000E+00 8.5150000E-01 3.2400000E-01
6 268 c/z 3.4414000E+00 8.5150000E-01 3.3450000E-01
7 418 ¢/z 3.4414000E+00 8.5150000E-01 3.4750000E-01
8 698 ¢z 3.4414000E+00 8.5150000E-01 4.3180000E-01
9 880 @ 1.7251000E+00
10 881 ¢z 1.8051000E+00
11 882 ¢z 1.9051000E+00
12905 ¢z 2.1055000E+00
13906 ¢/z 1.6711300E+01 0.0000000E+00 2.1055000E+00
14907 c/z -1.6711300E+01 0.0000000E+00 2.1055000E+00
15 913 ¢/z 0.0000000E+00 1.1918500E+01 2.1055000E+00
16 914 ¢/z 1.0321700E+01 5.9592000E+00 2.1055000E+00
17 915 ¢/z 8.3557000E+00 1.4472400E+01 2.1055000E+00
18 916 c/z -8.3557000E+00 1.4472400E+01 2.1055000E+00
19 917 ¢/z -1.0321700E+01 5.9592000E+00 2.1055000E+00
20 301 px  3.9330000E+00
21 302 PX  2.9498000E+00 .
22 303 p  1.0000000E+00 1.7320508E+00 0.0000000E+00 5.8994000E+00
23 304 p  1.0000000E+00 1.7320508E+00 0.0000000E+00 3.9330000E+00
24 305 p -1.0000000E+00 1.7320S08E+00 0.0000000E+00 -9.8340000E-01
25 306 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -2.9498000E+00

1 cell temperatures in mev for the free-gas thermal neutron treatment.

print table 72

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

2 warning messages so far.

Icross-section tables print table 100

table length

tables from file testlibl

1001.00c 1782 1-h-1 from endf-vi.l mat 125 05/26/93

1002.55¢ 4102 njoy ( 120) 04/26/82

5011.40c 3229 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
6012.40c 4858 ENDL library name: nd%00719 MCNP translation: 900831 14:10:05 900207
7014.40c 8535 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
8016540c 5358 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
40000:40c 93372 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900323
41093.40c 42746 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
74000.40c 91244 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
92235.40c 34772 ENDL library name: nd900719 MCNP translation: 9total nu 10:05 900503

92238.40c 40834 ENDL library name: nd901118 MCNP translation: 9total nu 56:49 901119

5010.03d 3682 b-10 endf/b-iv new gamma production format (1273) 14oct75

hwir. 01t 10193 deuterium in heavy water at 300 degrees kelvin

1002 0 010/22/85

Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85
total 354900
wamning. neutron energy cutoff is below some cross-section tables.
decimal words of dynamically allocated storage
source distribution written to file inp18s cycle= 0
3 waming messages so far.
1 starting merun.  field length= ¢ cp0= 0.00 print table 110

rob18 -- kcode in a hexagonal prism lattice.
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i

3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
2 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
3 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
4 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
5 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
6 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
7 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051EH00 2.000E-01 154
8 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
9 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.0S1E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
10 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
‘.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
12 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
13 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
14 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
15 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
16 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
17 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.0S1E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
18 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
19 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
20 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
21 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(

.492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140

o,

i

e

: ‘s X y z  cell lattice(ij,k) surface
3.000E+00 2.000E-01 2.000E-01 140

-1,

-1,

=
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=

0

=

0

=

0

0

0

0]

=

0

0

)

=

0)

0

=

[1)

=

0

0]

=

0)

0]

=

0)

9
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v w energy weight time

5.085E-01 4.733E-01 7.193E-01 2.209E+00 1.000E+00 0.000E+00
5.085E-01 4.733E-01 7.193E-01
0 5.085E-01 4.733E-01 7.193E-01
8.952E-01 -4.447E-01 -2.944E-02 4.904E+00 1.000E+00 0.000E+00
8.952E-01 -4.447E-01 -2.944E-02
0 8.952E-01 4.447E-01 -2.944E-02
-6.184E-01 -4.495E-01 6.446E-01 3.809E-01 1.000E+00 0.000E+00
-6.184E-01 -4.495E-01 6.446E-01
0-6.184E-01 -4.495E-01 6.446E-01
9.710E-01 -5.665E-02 -2.323E-01 1.331E+00 1.000E+00 0.000E+00
9.710E-01 -5.665E-02 -2.323E-01
0 9.710E-01 -5.665E-02 -2.323E-01
5.861E-01 1.496E-01 -7.963E-01 1.902E+00 1.000E+00 0.000E+00
5.861E-01 1.496E-0) -7.963E-01
0 5.861E-01 1.496E-01 -7.963E-01
-6.489E-02 -1.626E-01 9.845E-01 4.410E-01 1.000E+00 0.000E+00
-6.489E-02 -1.626E-01 9.845E-01
0-6.489E-02 -1.626E-01 9.845E-01
-7.068E-02 3.263E-02 -9.970E-01 4.7S0E-01 1.000E+00 0.000E+00
-7.068E-02 3.263E-02 -9.970E-01
0-7.068E-02 3.263E-02 -9.970E-01
-3.915E-01 4.664E-01-7.932E-01 4.136E+00 1.000E+00 0.000E+00
-3.915E-01 4.664E-01 -7.932E-01
0-3.915E-01 4.664E-01 -7.932E-01
-2.368E-01 9.215E-01 -3.079E-01 7.453E-02 1.000E+00 0.000E+00
-2.368E-01 9.215E-01 -3.079E-01
0-2.368E-01 9.215E-01 -3.079E-01
1.946E-01 -3.204E-01 9.271E-01 3.128E+00 1.000E+00 0.000E+00
1.946E-01 -3.204E-01 9.271E-01
0 1.946E-01 -3.204E-01 9.271E-01
-6.698E-01 -7.177E-01 -1.905E-01 1.014E+00 1.000E+00 0.000E+00
-6.698E-01 -7.177E-01 -1.905E-01
0 -6.698E-01 -7.177E-01 -1.905E-01
~8.398E-01 -4.129E-01 3.524E-01 1.395E+00 1.000E+00 0.000E+00
-8.398E-01 -4.129E-01 3.524E-01
0-8.398E-01 -4.129E-01 3.524E-01
-1.714E-01 -8.572E-01 4.857E-01 7.748E-01 1.000E+00 0.000E+00
-1.714E-01 -8.572E-01 4.857E-01
0-1.714E-01 -8.572E-01 4.857E-01
-2.489E-01 -5.118E-01 -8.222E-01 1.101E+00 1.000E+00 0.000E+00
-2.489E-01 -5.118E-01 -8.222E-01
( -2.489E-01 -5.118E-01 -8.222E-01
-2.959E-01 2.119E-01 9.314E-01 1.951E+00 1.000E+00 0.000E+00
~2.959E-01 2.119E-01 9.314E-01
0-2.959E-01 2.119E-01 9.314E-01
1.395E-01 -9.829E-01 1.202E-01 2.186E+00 1.000E+00 0.000E+00
1.395E-01 -9.829E-01 1.202E-01
0 1.395E-01 -9.829E-01 1.202E-01
6.909E-01 -7.110E-01 1.307E-01 1.865E+00 1.000E+00 0.000E+00
6.909E-01 -7.110E-01 1.307E-01
0 6.909E-01 -7.110E-01 1.307E-01
-6.580E-01 5.320E-01 -5.329E-01 1.229E+00 1.000E+00 0.000E+00
-6.580E-01 5.320E-01 -5.329E-01
0 -6.580E-01 5.320E-01 -5.329E-01
-9.903E-01 -1.380E-01 1.353E-02 1.305E+00 1.000E+00 0.000E+00
-9.903E-01 -1.380E-01 1.353E-02
0-9.903E-01 -1.380E-01 1.353E-02
7.462E-01 4.859E-01 -4.551E-01 1.000E+00 1.000E+00 0.000E+00
7.462E-01 4.859E-01 -4.551E-01
0 7.462E-01 4.859E-01 -4.551E-01
-1.977E-01 9.797E-01 3.360E-02 3.990E+00 1.000E+00 0.000E+00
-1.977E-01 9.797E-01 3.360E-02
0-1.977E-01 9.797E-01 3.360E-02
-9.117E-01 -3.647E-01 -1.891E-01 2.665E-01 1.000E+00 0.000E+00
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3.492E+00 1.051E+00 2.000E-01 42(
¢ 3.492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140
"492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
24 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
25 3.000E+00 2.000E-0] 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
26 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-0t 141
27 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
28 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
29 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
30 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
31 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641EH00 4.456E-01 2.000E-0]1 141
32 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
33 2.000E-01 3.000E+00 2.000E-01 140
.641E+H00 4.456E-01 2.000E-01 42( -5,
‘.641}34'00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
35 2.000E-01 3.000E+00 2.000E-01 140
3.641EH00 4456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
36 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
37 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E4+00 4.456E-01 2.000E-01 141
38 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
39 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
40 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
41 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
42 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.4S6E-01 2.000E-01 141
43 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140
G641E+00 4.456E-01 2.000E-01 42( -5,
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-9.117E-01 -3.647E-01 -1.891E-01
0-9.117E-01 -3.647E-01 -1.891E-01
-4.287E-01 8.361E-01-3.423E-01 1.156E+00 1.000E+00 0.000E+00
~4.287E-01 8.361E-01 -3.423E-01
0-4.287E-01 8.361E-01 -3.423E-01
1.080E-01 3.412E-01 -9.338E-01 2.669E+00 1.000E+00 0.000E+00
1.080E-01 3.412E-01 -9.338E-01
0 1.080E-01 3.412E-01 -9.338E-01
-9.111E-01 -9.012E-03 ~4.122E-01 2.185E+00 1.000E+00 0.000E+00
-9.111E-01 -9.012E-03 4.122E-01
0-9.111E-01 -9.012E-03 -4.122E-01
-2.568E-01 -6.391E-01 -7.249E-01 7.280E-01 1.000E+00 0.000E+00
-2.568E-01 -6.391E-01 -7.249E-01
0 -2.568E-01 -6.391E-01 -7.249E-01
-2.912E-01 8.086E-01 5.113E-01 1.404E+00 1.000E+00 0.000E+00
-2.912E-01 8.086E-01 S.113E-01
0-2.912E-01 8.086E-01 5.113E-01
1.472E-01 -9.514E-01 2.705E-01 1.090E+00 1.000E+00 0.000E+00
1.472E-01 -9.514E-01 2.705E-01
0 1.472E-01-9.514E-01 2.705E-01
-6.135E-01 -7.645E-01 -1.978E-01 2.483E+00 1.000E+00 0.000E+00
-6.135E-01 -7.645E-01 -1.978E-01
0-6.135E-01 -7.645E-01 -1.978E-01
-5.702E-01 5.651E-01-5.963E-01 3.767E-01 1.000E+00 0.000E+00
-5.702E-01 5.651E-01 -5.963E-01
0-5.702E-01 5.651E-01 -5.963E-01
-6.607E-01 5.373E-01 -5.242E-01 1.019E+00 1.000E+00 0.000E+00
-6.607E-01 5.373E-01 -5.242E-01
0-6.607E-01 5.373E-01 -5.242E-01
-9.742E-02 -3.639E-01 -9.263E-01 1.879E+00 1.000E+00 0.000E+00
-9.742E-02 -3.639E-01 -9.263E-01
0 -9.742E-02 -3.639E-01 -9.263E-01
-1.965E-01 -3.145E-01 -9.287E-01 4.700E-01 1.000E+00 0.000E+00
-1.965E-01 -3.145E-01 -9.287E-01
0 -1.965E-01 -3.145E-01 -9.287E-01
4.097E-01 8.465E-01 -3.399E-01 1.530E+00 1.000E+00 0.000E+00
4.097E-01 8.465E-01 -3.399E-01
0 4.097E-01 8.465E-01 -3.399E-01
-4.048E-02 8.831E-01 4.675E-01 2.675E+00 1.000E+00 0.000E+00
~4.048E-02 8.831E-01 4.675E-01
0 -4.048E-02 8.831E-01 4.675E-01
3.371E-01 -9.269E-01 -1.652E-01 9.222E-01 1.000E+00 0.000E+00
3.371E-01 -9.269E-01 -1.652E-01
0 3.371E-01 -9.269E-01 -1.652E-01
-1.867E-01 9.756E-01 -1.155E-01 9.702E-01 1.000E+00 0.000E+00
-1.867E-01 9.756E-01 -1.155E-01
0-1.867E-01 9.756E-01 -1.155E-01
-2.616E-01 2.336E-01 -9.36SE-01 1.230E+00 1.000E+00 0.000E+00
-2.616E-01 2.336E-01 -9.365E-01
0-2.616E-01 2.336E-0] -9.365E-01
9.780E-01 -7.641E-02 -1.939E-01 1.083E+00 1.000E+00 0.000E+00
9.780E-01 -7.641E-02 -1.939E-01
0 9.780E-01 -7.641E-02 -1.939E-01
2.580E-01 -7.076E-01 6.578E-01 8.313E-01 1.000E+00 0.000E+00
2.580E-01 -7.076E-01 6.578E-01
0 2.580E-01 -7.076E-01 6.578E-01
=3.212E-01 -7.678E-01 -5.543E-01 1.081E+00 1.000E+00 0.000E+00
-3.212E-01 -7.678E-01 -5.543E-01
0-3.212E-01 -7.678E-01 -5.543E~01
5.039E-01 -1.460E-01 8.513E-01 3.341E5+00 1.000E+00 0.000E+00
5.039E-01 -1.460E-01 8.513E-01
0 5.039E-01 -1.460E-01 8.513E-01
6.080E-01 5.487E-01 5.738E-01 4.097E-01 1.000E+00 0.000E+00
6.080E-01 5.487E-01 5.738E-01
0 6.080E-01 5.487E-01 5.738E-01
-2.932E-01 9.304E-01 -2.199E-01 2.229E+00 1.000E+00 0.000E+00
-2.932E-01 9.304E-01 -2.199E-01
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3.641E+00 4.456E-01 2.000E-01 141 0-2.932E-01 9.304E-01 -2.199E-01
2.000E-01 3.000E+00 2.000E-01 140 -8.475E-01 -3.993E-01 -3.497E-01 1.362E+00 1.000E+00 0.000E+00
L641E+00 4.456E-01 2.000E-01 42( -5, 3, ) -8.475E-01 -3.993E-01 -3.497E-01
3.641E+00 4.456E-01 2.000E-01 141 0 -8.475E-01 -3.993E-01 -3.497E-01

46 2.000E-01 3.000E+00 2.000E-01 140 1.200E-01 -9.195E-01 -3.743E-0] 1.010E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 1.200E-01 -9.195E-01 -3.743E-01
3.641E+00 4.456E-01 2.000E-01 141 0 1.200E-01 -9.195E-01 -3.743E-01

47 2.000E-01 3.000E+00 2.000E-01 140 7.085E-01 5.879E-01 3.904B-01 7.068E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 7.085E-01 5.879E-01 3.904E-0]
3.641E+00 4.456E-01 2.000E-01 141 0 7.085E-01 5.879E-01 3.904E-01

48 2,000E-01 3.000E+00 2.000E-01 140 4.261E-01 9.046E-01 9.254E-03 3.122E-01 1.600E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 4.261E-01 9.046E-01 9.254E-03
3.641E+00 4.456E-01 2.000E-01 141 0 4.261E-01 9.046E-01 9.254E-03

49 2.000E-01 3.000E+00 2.000E-01 140 5.431E-01 4.270E-01 -7.230E-0] 5.484E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0} 5.431E-01 4.270E-01 -7.230E-01
3.641E+H00 4.456E-01 2.000E-0] 141 0 5.431E-01 4.270E-01 -7.230E-01

50 2.000E-01 3.000E+00 2.000E-01 140 -1.053E-01 -9.805E-01 1.658E-01 1.545E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0)  -1.053E-01 -9.805E-01 1.658E-01
3.641E+00 4.456E-01 2.000E-0]1 141 0-1.053E-01 -9.805E-01 1.658E-01

lestimated keff results by cycle print table 175

cycle 1 kcollision) 1.253108 removal lifetime(abs) 1.7557E+01 source points generated 257
cycle 2 k(collision) 1.211997 removal lifetime(abs) 1.1671E+01 source points generated 195
cyele 3 k(collision) 1.200265 removal lifetime(abs) 9.6992E+00 source points generated 193

st 4 K(collision) 1129530 removal lifetime(abs) 9.3720E+00 source points generated 182
cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222
cycle 6 k(collision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204

ree distribution written to file inpl18s cycle= 6
hblem summary

Tun terminated when 6 kcode cycles were done.

neutron creation tracks  weight energy neutron loss tracks  weight energy
(per source particle) (per source particle)
source 1249 9.6077E-01 1.8661E+00 escape 220 1.2268E-01 1.2054E-01
energy cutoff [ 0.
time cutoff 0 0 0.
weight window 0 o 0. weight window 0 0. 0.
cell importance 0 0. 0. cell importance ¢ o A
weight cutoff 0 1.3743E-01 3.8498E-03 weight cutoff’ 1034 1.2791E-01 5.1920E-03
energy importance 0 0. 0. energy importance ¢ 0. 0.
dxtran 0 0 0. dxtran 0 0 0.
forced collisions 0 0 0. forced collisions 0 0. 0.
exp. transform [ A exp. transform 0 o 0.
upscattering 0 0. 5.3884E-11 downscattering 0 0. 1.3605E+00
capture 0 3.9980E-01 1.1590E-01
(n.xn) 10 6.1640E-03 6.1355E-03 loss to (n,xn) 5 3.0820E-03 2.4027E-02
fission 0 o 0. loss to fission 0 4.5089E-01 2.4987E-01
total 1259 1.1044E+00 1.8761E+00 total 1259 1.1044E+00 1.8761E+00
number of neutrons banked 5 average lifetime, shakes cutoffs
neutron tracks per source particle  1.6080E+00 escape 3.7027E+00 tco 1.0000E+34
neutron collisions per source particle 1.8226E+01 capture 1.2954E+01 eco 0.0000E+00
total neutron collisions 22764 capture or escape 1.1788E+H01 wel -5.0000E-01
net muitiplication 1.0032E+00 0.0035 any termination 1.2744E+01 wc2 -2.5000E-01
computer time so far in thisrun  0.00 minutes maximum number ever in bank 1
computer time in merun 0.00 minutes bank overflows to backup file 0
iree particles per minute 0.0000E+00 field length 0
lom numbers generated 500880 most random numbers used was 1298 in history 14
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range of sampled source weights = 7.7821E-01 to 1.0989E+00

.tron activity in each cell print table 126

tracks population collisions collisions number flux average  average
cell  entering * weight weighted weighted track weight track mfp
(per history) emergy  enmergy  (relative)  (cm)

0.0000E+00 C.0600E+00 0.00001-+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.00005+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00  0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.00001+00 0.0000E+00 0.0000E+00
0.0000E+00  0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

38 920 618 1249 5.9116E-01 3.0414E-01 8.9304E-01 6.4212E-01 2.6324E+00
10 39 1635 637 130 6.3779E-02 8.8236E-02 7.6766E-01 6.4931E-01 2.6947E+00
11 40 1728 663 184 8.8176E-02 7.6162E-02 7.6184E-01 6.4437E-01 2.5146E+00
12 41 1867 712 317 1.5811E-01 8.6238E-02 7.9306E-01 6.5030E-01 2.6940E+00
13 140 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 2069 867 441 2.1911E-01 8.9382E-02 7.8771E-01 6.6777E-01 2.5091E+00
15 154 25302 1253 8436 4.1390E+00 1.2606E-01 8.5005E-01 6.6920E-01 2.4712E+00
16 149 49542 1253 580 2.3963E-01 1.0795E-01 8.2361E-01 6.7129E-01 2.5408E+00
17 144 51224 1254 885 4.2652E01 1.0541E-01 8.1599E-01 6.6971E-01 2.2391E+00
18 159 58650 1254 4019 2.1254E+00 9.8931E-02 8.1154E-01 6.6977E-01 2.7541E+00
19 141 73122 1254 6523 3.2229E+00 9.4499E-02 8.0639E-01 6.6810E-01 2.5056E+00

R N N
w
5]
R - E-E-X-X-¥-1
coococooco0®
cooco0O0o00

total 266059 9765 22764 1.1324E+01
Ineutron weight balance in each cell -- external events print table 130

cell entering source  energy time  exiting  total
cutoff  cutoff

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3 37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
4 34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
5 32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
6 33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
7 35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
8 36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 38 4.8822E-01 0.0000E+00 0.0000E+00 0.0000E+00 -3.3091E-01 1.5731E-01
10 39 8.4996E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.4933E-01 6.2750E-04
11 40 8.9904E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.9904E-01 3.9460E-06
12 41 9.7260E-01 0.0000E+00 0.0000E+00 0.0000E+00 -9.6978E-01 2.8204E-03
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 1.0907E+00 0.0000E+00 0.0000E+00 0.0000E+00 -1.0913E+00 -5.9111E-04
15 154 1.2943E+01 8.4067E-01 0.0000E+00 0.0000E+00 -1.3171E+01 6.1278E-0t
16 149 2.6508E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.6508E+01 3.5884E-05
17 144 2.7419E+01 0.0000E+00 0.0000E+00 0.0000E+00 -2.7405E+01 1.4572E-02
18 159 3.1331E+01 B8.0064E-02 0.0000E+00 0.0000E+00 -3.1361E+01 5.0067E-02
19 141 3.9111E+01 4.0032E-02 0.0000E+00 0.0000E+00 -3.9150E+01 4.5860E-04

total  1.4161E+02 9.6077E-01 0.0000E+00 0.0000E+00 -1.4174E+02 8.3809E-01

Ineutron weight balance in each cell - variance reduction events print table 130
cell  weight  cell weight energy  dxiran  forced exponential total
window importance cutoff importance collision transform

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.6000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
k36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

.oxv-hww—
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: 9 38 0.0000E+00 0.0000E+00 1.2447E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 1.2447E-03
. 0 39 0.0000E+00 0.0000E+00 2.0097E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.0097E-04
.I 40 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

2 41 0.0000E+00 0.0000E+00 2.9100E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.9100E-04
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 O0.0000E+00 0.0000E+00
14 42 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 154 0.0000E+00 0.0000E+00 8.0354E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 8.0354E-03
16 149 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 144 0.0000E+00 0.0000E+00 -3.0848E-06 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -3.0848E-06
18 159 0.0000E+00 0.0000E+00 -2.5216E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -2.5216E-04
19 141 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total 0.0000E+00 0.0000E+00 9.5169E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 9.5169E-03
Ineutron weight balance in each cell ~ physical events print table 130

cell (nxn) fission capture lossto lossto  total
(nxn)  fission

30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.6000E+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
38 0.0000E+00 0.0000E+00 -1.5855E-01 0.0000E+00 0.0000E+00 -1.5855E-01

10 39 0.0000E+00 0.0000E+00 -8.2847E-04 0.0000E+00 0.0000E+00 -8.2847E-04
11 40 0.0000E+00 0.0000E+00 -3.9460E-06 0.0000E+00 0.0000E+00 -3.9460E-06
12 41 0.0000E+00 0.0000E+00 -3.1114E-03 0.0000E+00 0.0000E+00 -3.1114E-03
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 1.2461E-03 0.0000E+00 -3.1955E-05 -6.2306E-04 0.0000E+00 5.9111E-04

15 154 4.9179E-03 0.0000E+00 -1.7239E-01 -2.4589E-03 -4.5089E-01 -6.2082E-01

149 0.0000E+00 0.0000E+00 -3.5884E-05 0.0000E+00 0.0000E+00 -3.5884E-05
144 0.0000E+00 0.0000E+00 -1.4569E-02 0.0000E+00 0.0000E+00 -1.4569E-02
18 159 0.0000E+00 0.0000E+00 -4.9815E-02 0.0000E+00 0.0000E+00 -4.9815E-02
19 141 0.0000E+00 0.0000E+00 -4.5860E-04 0.0000E+00 0.0000E+00 -4.5860E-04

V00O U B W

@

total  6.1640E-03 0.0000E+00 -3.9980E-01 -3.0820E-03 -4.5089E-01 -8.4760E-01
Ineutron activity of each nuclide in each cell, per source particle print table 140

cell  nuclides atom total  collisions weight fost weight loss weight gain
fraction collisions * weight tocapture to fission by (n,xn)

9 38 5010.03d 7.1977E-0t 941  4.4212B-01 1.5853E-01 0.0000E+00 0.0000E+00
5011.40c 8.0041E-02 76  3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40c 2.0019E-0t 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00

10 39 41093.40c 9.8982E-01 128 6.2802E-02 8.28141-04 0.0000E+00 0.0000E+00
40000.40c  1.0183E-02 2 9.7676E-04 3.3160E-07 0.0000E+00 0.0000E+00

40  1001.00c 3.3333E-01 111 5.1533E-02 3.9251E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 33 1.5373E-02 2.0884E-08 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 40 2.1271E-02 0.0000E+00 0.0000E+00 0.0000E+00

12 41 41093.40c 9.8982E-01 313 1.5623E-01 3.1072E-03 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 4 1.8747E-03 4.2322E-06 (0.0000E+00 0.0000E+00

14 42 1001.00c 3.3333E-01 257 1.2131E-01 4.3914E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 86 4.6121E-02 6.8027E-08 0.0000E+00 6.2306E-04
8016.40c 3.3333E-01 98 5.1682B-02 2.7495E-05 0.0000E+00 0.0000E+00

15 154 92235.40c 3.7504E-01 4759  2.3227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40c 1.2499E-01 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
7014.40c 4.9997E-01 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00

.6 149 1001.00c 3.3333E-01 345 1.6812E-01 4.4875E-06 0.0000E+00 0.0000E+00
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, 1002.55c 3.3333E-01 110 58433802 9.1921E-08 0.0000E+00 0.0000E+00
i . 8016.40c 3.3333E-01 125 63072E-02 3.1305E-05 0.0000E+00 0.0000E+00

144 74000.40c 1.0000E+00 885 4.2652E-01 1.456953-02 0.0000E+00 0.0000E+00

18 159 41093.40c 9.8982E-01 3965 2.1009E+00 4.9769E-02 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 54 2.4590E-02 4.6175E-05 0.0000E+00 0.0000E+00

19 141  1001.00c 3.3333E-01 4029  1.9096E+H00  7.95115-05 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 1122 5.8206E-01 9.0056E-07 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 1372 73131E-01 3.7819E-04 0.0000E+00 0.0000E+00

total 22764 1.1324E+01 3.9980E-01 4.5089E-01 3.0820E-03

total over all cells for each nuclide total  collisions weight lost weight loss weight gain
collisions  * weight tocapture to fission by (n,xn)

1001.00¢ 4742 2.2505E+00 9.2315E-05 (.0000E+00 0.0000E+00
1002.55¢ 1351 7.0199E-01 1.0814E-06 0.0000E+00 6.2306E-04
5011.40¢ 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40¢c 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00
7014.40c 2207 1.077SE+00 1.6682E-02 0.0000E+00 0.0000E+00
8016.40c 1635 8.6733E-01 4.3699E-04 (0.0000E+00 0.0000E+00
40000.40¢ 60 2.7441E-02 5.0739E-05 0.0000E+00 0.0000E+00
41093.40¢ 4406 2.3199E+00 5.3704E-02 0.0000E+00 0.0000E+00
74000.40¢ 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00
92235.40¢ 4759 2.3227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40¢ 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
5010.03d 941 4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00

the initial fission neutron source distribution used the 8 source points that were input on the ksrc card.
the criticality problem was scheduled to skip 5 cycles and run atotal of 6 cycles with nominally 200 neutrons per cycle.
.problem hastun 5 inactive cycles with 1027 neutron histories and 1 active cycles with 222 neutron histories.

this ion has pleted the req d number of keff cycles using a total of 1249 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is nio d collision/absompti k-length estimate for keff because only 1 active cycles were run.
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k{coll) k(abs) k(track) k(coll) stdev k(abs) stdev k(track)stdev k(c/a/t) stdev fom

200]1.25311 1.26302 1.22009 |
25711.21200 1.25252 1.12957 |
19511.20026 1.14326 1.13006 |
193}1.12953 1.16269 1.10757 |
18211.13599 1.12465 1.11238 |
-—— begin active keff cycles
6 222]1.07701 1.04669 1.07528 |
Hally 4 nps= 1249
+ fuel rod flux in 5 y locati ged over 5 x
tally type 4  track length estimate of particle flux.  units 1/cm**2
tally for neutrons
number of histories used for normalizing talties=  200.00
cell ais (154<42(-10 -1 0] 42[-9 -1 0] 42[-8 -1 0] 42[-7 -1 0} 42{-6 -1 O])
cell bis (154<42{-10 3 0} 42[-9 3 0] 42[-8 3 0] 42[-7 3 0] 42[-6 3 0])
cell ¢ is (154<42[-10 10 0] 42[-9 10 0] 42[-8 10 0] 42(-7 10 0] 42[-6 10 0])
cell dis (154<42{-10 21 0] 42[-9 21 0] 42[-8 21 0] 42[-7 21 0] 42[-6 21 0])
cell e is (154<42{-10 29 0] 42[-9 29 0] 42{-8 29 0] 42{-7 29 0] 42[-6 29 0])

[T AP S

volumes

cell: a b < d e
1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02
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{

energy: 1.0000E-02 1.0000E-01 1.0000E+00 1.0000E+01 total
cell
. a  0.00000E+00 0.0000 2.84017E-050.9975 1.86420E-04 0.4656 1.36846E-040.5743 3.51668E-04 0.3877

b 1.07442E-050.9975 1.58576E-04 0.5120 2.32928E-04 0.3945 4.44462E-050.5872 4.46694E-04 0.2855

¢ 2.16778E-050.7232 9.40943E-050.5519 5.37835E-050.5376 1.51034E-040.7075 3.20589E-04 0.3937

d  1.47903E-050.5831 0.00000E+00 0.0000 1.15515E-04 0.5838 1.69653E-04 0.507] 2.99958E-04 0.3718

e 8.04943E-060.9975 0.00000E+000.0000 0.00000E+00 0.0000 6.81909E-050.7477 7.62403E-05 0.6763
1analysis of the results in the tally fluctuation chart bin {tfc) for tally 4 withnps= 1249 print table 160

normed average tally per history = 3.51668E-04 unnormed average tally per history = 3.68228E-02

estimated taily relative error = 0.3877 estimated variance of the variance = 0.1752
relative error from zero tallies = 0.3464 relative error from nonzero scores = 0.1740
number of nonzero history tallies = 8 efficiency for the nonzero tallies = 0.0400

history number of largest tally = 1034 largest unnormalized history tally = 1.41575E+00

(largest tally)/(average tally) = 3.84476E+01 (largest tally)/(avg nonzero tally)= 1.53791E+00

(confidence interval shiftymean = 0.0793 shifted confidence interval center = 3.79539E-04

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 222 for this table because 5Skeffcyclesand 1027 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 3.51668E-04 4.10723E-04 0.167927
relative error 3.87653E-01 3.61597E-01 -0.067213
variance of the varfance 1.75161E-01 1.47665E-01 -0.156976
shifted center 3.79539E-04 3.77169E-04 -0.006244
figure of merit 0.00000E+00 0.00000E+00 0.000000

re is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
history score probability density function appears to have an unsampled region at the largest history scores: please examine.

#xxx¥ the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 4

tfe bin lative e ---variance of the variance——  ~figure of merit--  -pdf-
behavior behavior value decrease decreaserate value decrease decreaserate  value  behavior  slope
desired random  <0.10  yes l/sqrit(nps) <0.10  yes 1/nps constant random  >3.00
observed random 0.39  yes yes 0.18  yes yes 0.00

passed? yes no  yes yes ne yes yes no

warning. the tally in the tally fluctuation chart bin did not pass 3 of the 10 statistical checks.

tunnormed tally density for tally 4 nonzero tally mean(m)=9.206E-01 nps= 1249 print table 161
abscissa ordinate log plot of tally probability density function in tally fi ion chart bin(d=decade,slope= 0.0)
tally number num den log den:d d

1.00-01  1243-01 -0.614 }
1.26-01  00.00+00 0.000

1.58-0t  00.00400 0.000
2.00-01  00.00+00 0.000

) 101 00.00+00 0.000
01 00.00+00 0.000
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’ 1-01  00.00+00 0.000 |
01  27.71-02 -1.113 |
4-01  00.00+00 0.000 |

1.00+00 124302 -1.614m |

1.26+00  00.00+00 0.000 |

1.58+00  46.14-02 -1.212 |
total  84.00-02 d d

cumulative tally number for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

abscissa  cum ordinate plot of the cumulative number of tallies in the tally fluctuation chart bin from 0 to 100 percent
tally  number cum pet: 10 2 0 40- 50 20 90. 100

1.00000E-01 1 12.500p»wwssesjssx | [ 4 | | | | |
1.25893B-01 1 12.500psesssexpex | 4 | | | | | | |
1.58489E-01 1 12.500[x#*srnassax | | | | ] | | I |
1.99526E-01 1 12.500[F»ekerasrpis | | | i | | | | |
2.51189E-01 1 12.500[#*asswenjyax | | [ | | oo
3.16228E-01 1 12.500pesswsdapers | p || | |} ]
398108E-01 1 12.500pseeswssawjess | | | | | | | | |
SO1188E-01 1 12.500[x#swssssajsns | | | L T
6.30958E-01 3 37.500] | | | I T IR S B
7.94329E-01 3 37.500] | . | | | [ I B | |

1.00000E+00 4 50.000] i i i | | | I | |
1.25893E+00 4 50.000] ) | ) I | | 1 | | |

1.58489E+00 8 100.000f ) | | |
total 8 100.000:—-~--10; 20 30 40-~---=-50 60- 70 80- 90- 100

cumulative unnormed tally for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162
abscissa cum ordinate plot of the curnulative tally in the tally fluctuation chart bin from 0 to 100 percent
1y  tally/nps cum poti----—-- 10 20 30- 40. 50. 60- 70- 80- 90- 100
0E-01 4.632E-04 1.258|* | |
225

|
9E-01 4.632E-04 1.258}* |
1
|
|
|
|
[

|
1.585E-01 4.632E-04 1.258|* ]
1.995E-01 4.632E-04 1.258[* |
2.512E-01 4.632E-04 1.258* |
3.162E-01 4.632E-04 1.258[* ]
3.981E-01 4.632E-04 1.258* 1
5.012E-01 4.632E-04 1.258]* | |

6.310E-01 6.195E-03 16.825[***xkssfassssss | | I | | { | | |

7.943E-01 6.195E-03 16825+ r*ssxrsprirakss | | | | | | | | |

1.000E+00 1.017E-02 27.6 | I Y U N B B
1.259E+00 1.017E-02 27.628] } | | | | | | | | I

1.585E+00 3.682E-02 100.000] | | | 1
total 3.68228E-02 100.000:-------- 10---a--20- 30- 40 50 60 70- 80: 90-
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

[ I [
[ [ T A
[ I O S I
[ A T T N N
[ [ S T I
b [ R R
b I N Y I S
| I A R S B

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
4 missed 3 of 10 tfc bin checks: the relative error exceeds the recommended value of 0.1 for nonpoint detector tallies
missed all bin error check: 25 tally bins had 4 bins with zeros and 21 bins with relative errors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
the tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.
warning. 1 ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.

warning. 1ofthe 1 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts

tally 4
nps mean error vov slope fom

240



1000 0.0000E+00 0.0000 0.0000 0.0

v data written to file inp18m

| Q3249 3.5167E-04 0.3877 0.1752 0.0
cii file inpl8p written with  Sevents from 5 histories.

6 warning messages so far.

un terminated when 6 kcode cycles were done.

File: Outpl8

prob18 -- keode in a hexagonal prism lattice.

1-
2-
3-
4-

5-

6-

7-

8-

9-

10-
11-
12-
13-
14-
15-
16-
17-
18-

27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
37-
38-
39-
40-
41-
42-
43-

45-
46-
47-
43-

<

30
31
37
34

three half control rods and five whole control rods.
0-905-19291 fill=t
0-906-1929 1 fill=1 (16.7113 0 0)
0-907-19291 fili=1 (-16.711300)
0-913-1929 fill=1 (0 11.91850)
0-914-1929 fill=1 (10.3217 5.9592 0)
0-915-1929 fill=1 (8.3557 14.4724 0)
0-916-1929 fill=1 (-8.3557 14.4724 0)
0-917-1929 fill=1 (-10.3217 5.9592 0)
universe 1: structure of control rod.
11 202 -880 u=1 $ control rod core
6 -8.4 880-881 u=1 $ control rod cladding
12 -1.00 881 -882 u=1 $ control rod gap
6 -84 882 u=l $ controlrod sheath
the space between the control rods, filled with lattice.

140 0 -17129-19 905 906 907 913 914 915 916 917 fili=2

[
42

<

universe 2: lattice of fuel rods with water in between.
12-1.00 -301 302 -303 304 -305 306 u=2 lat=2 fill=
-37:27-1:330:0 &
24r39r24r311r24r311r24r39r2
24r39r23r312r23r312r23r39r21r
23r310r22r313r22r313r22r310r21r
23r357r222r&
22r358r22r
22r316r22r317r22r316r23r
22r315r23r316r23r315r24r
21r315r24r315r24r315r24r
21r315r23r316r23r315r25r
21r315r22r317r22r3 1512 6r
21r354r27r &
can code remember & thru comment?

2355r27r

2325r22r325r28r
2324r23r324r29r
2323r24r323r210r
2315r22r34r23r34r22r315r2 111
2314r23r34r22r34r23r314r212r
2313r24r311r24r313r213r
2313r23r312r23r313r214r
2313r22r313r22r313r215r
2346r216r

2345r217r

2344r218r

21r341r220r

21r340r22ir

21r339r222r

22r336r224r

22r335r225r

23r332r227r

24r329r229r

251326r23Ir

26r323r233r

28r318r236r
211r311r240r

HNF-SD-SNF-CSWD-OOS, Rev. v
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. ¢ universe 3: structure of fuel rod lattice elements.
154 2-13.75 -58 u=3 $ fuel element
9- 149 12 -1.00 58-268 u=3 $gap
60- 144 7-19.66 268 -478 u=3 §liner
61- 159 6 -84 478-698 u=3 §$cladding
62- 141 12 -1.00 698 u=3 $ water between the fuel rods
63- 162 017-29:19:-1 § outside world
64-
65- *1 py 0  $x-zplane, reflective
66- 17 ¢z 29.135
67- 19 pz 31.75 $top of reactor
68- 29 pz-31.75 §bottom of reactor
69- 58 c¢/z 3.4414 8515 3240
70- 268 c/z 34414 8515 3345
71- 478 c/z 3.4414 8515 3475
72- 698 ¢/z 3.4414 8515 4318
73- 880 cz 1.7251
74- 881 cz 1.8051
75- 882 cz 1.5051
76- 905 cz 2.1055
77- 906 cfz 16.711302.1055
78 907 ¢z -16.7113 02.1055
79- 913 c¢/z 011.91852.1055
80- 914 ¢/z 10.3217 5.9592 2.1055
81- 915 cfz 8.3557 14.4724 2.1055
82- 916 c¢fz -8.3557 14.4724 2.1055
83- 917 cfz -10.3217 5.9592 2.1055
84- 301 px3.9330
85- 302 px2.9498
86- 303 p 11.7320508076 0 5.8994
87- 304 p 11.73205080760 3.9330
88- 305 p -1 1.7320508076 0 -.9834

. 306 p -1 17320508076 0 -2.9498

91- impm 1 18r O
92- m2  9223540c -70573 92238.40c -.23821 7014.40c -.05605
93- m6 41093.40c -.99000 40000.40c -.01000
94-  m7  74000.40c -.74000
95-  mll  5010.03d -6870 5011.40c -.0840  6012.40c -.2290
96- mi2 1001.00c1 1002.55c1 8016.40c1
97-  mt12  hwir.01 Iwtr.01
98- kcode 200 1 56
warning. tallies are normed per fission neutron for one generation.
99- ksrc 3.2.2.23.2-3.2.2.23.243.2-43243.1-432
100- e 01.11.10.

101-  fq fe

102-  fcd fuelrod fluxinSy i ged over 5 x el

103-  fan (154<(42[-10:-6 -1 0])) § average S x elements at j=-1
104- (154<(42[-10:-6 3 0))) & $ average 5 x elements at j=3
105-  (154<(42[-10:-6 10 0)) $average 5 x elements at j=10 &
106- (154<(42(-10:-6 21 0))) $average S x elements at j=21
107- (154<(42{-10:-6 29 0])) $ average 5 x elements at j=29
108-  sd4 104.7089062 4r $ 5 times the volume of cell 154
109-  print -98

110-  prdmp2j-1
111 ptrac buffer=20 file=asc write=all event=bnk
1 initial source from ksrc card. print table 90

original number of points 8
points not in any cell 0
points in cells of zero importance 0
points in void cells
points in ambiguous cells 0

. tal points rejected 0
pts remaining 8
ts after expansion or contraction 200
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.ial guess for k(eff.) 1.000000

cycles to skip before tallying 5
number of keff cycles that can be stored 201

total fission nubar data are being used.
ltally 4 print table 30
+ fuel rod flux in 5 y locati ged over 5 x

tally type 4 track length estimate of particle flux.

tally for neutrons

order of printing: fe
cells  (154<(42{-10:-6 -1 O}))(154<(42([-10:-6 3 O]))(1 54<(42{-10:-6 10 O])K154<(42{-10:-6 21 O]))(154<(42[-10:-6
2901

energy bins
0.00000E+00 to 1.00000E-02 mev
1.00000E-02 to 1.00000E-01 mev
1.00000E-01 to 1.00000E+00 mev
1.00000E+00 to 1.00000E+01 mev
total bin
1material composition print table 40

the sum of the fractions of material 2 was 9.999900E-01
the sum of the fractions of material 7 was 7.400000E-01
the sum of the fractions of material 12 was 3.000000E+00

‘material
.mber component nuclide, atom fraction
2 92235, 0.37504 92238, 0.12499 7014, 0.49997
6 41093, 0.98982 40000, 0.01018
7 74000, 1.00000
1 5010, 0.71977 5011, 0.08004 6012, 0.20019

12 1001, 0.33333 1002, 0.33333 8016, 0.33333
associated thermal s(a,b) data sets:  hwir.01t Iwtr.0lt

material
number  component nuclide, mass fraction

2 92235, 0.70574 92238, 0.23821 7014, 0.05605
6 41093, 0.99000 40000, 0.01000

7 74000, 1.00000

11 5010, 0.68700 5011, 0.08400 6012, 0.22900
12 1001, 0.05300 1002, 0.10591 8016, 0.84109

waming. 3 of the materials had unnormalized fractions.
1cell volumes and masses print table 50

cell  atom gram input  caleulated reason volume
density  density volume volume mass  pieces not calculated

30 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O  asymmetric
31 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
37 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
34 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
32 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1
33 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1

!bwn_
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7 35 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
8 36 0.00000E+00 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00
‘ 38 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 0.00000E+00 infinite
0 infinite
infinite

1
1
0
39 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0
11 40 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0
12 41 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 infinite
13 140 0.06000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
14 42 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O infinite
15 154 6.62920E:02 1.37500E+01 0.00000E+00 0.00000E+00 0.00000E+00 O  infinite
16 149 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  infinite
17 144 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0.00000E+00 0  infinite
18 159 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O  infinite
19 141 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 infinite
20 162 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0  asymmetric
1surface areas print table 50

surface input  calculated reason area
area area  not calculated

1 1 0.00000E+00 0.00000E+00 asymmetric
2 17 0.00000E+00 0.00000E+00 asymmetric
3 19 0.00000E+00 0.00000E+00 asymmetric
4 29 0.00000E+00 0.00000E+00 asymmetric
5 58 0.00000E+00 0.00000E+00 infinite
6 268 0.00000E+00 0.00000E+00 infinite
7 478 0.00000E+00 0.00000E+00 infinite
8 698 0.00000E+00 0.00000E+00 infinite
9 880 0.00000E+00 0.00000E+00 infinite
10 881 0.00000E+00 0.00000E+00 infinite
11 882 0.00000E+00 0.00000E+00 infinite
12 905 0.00000E+00 0.00000E+00 asymmetric
13 906 0.00000E+00 0.00000E+00 asymmetric
14 907 0.00000E+00 0.00000E+00 asymmetric
NS 913 0.00000E+00 8.40057E+02
914 0.00000E+00 8.40057E+02
7 915 0.00000E+00 8.40057E+02
18 916 0.00000E+00 8.40057E+02
19 917 0.00000E+00 8.40057E+02
20 301 0.00000E+00 0.00000E+00 infinite
21 302 0.00000E+00 0.00000E+00 infinite
22 303 0.00000E+00 0.00000E+00 infinite
23 304 0.00000E+00 0.00000E+00
24 305 0.00000E+00 0.00000E+00
25 306 0.00000E+00 0.00000E+0C
Icells print table 60

atom  gram neutron
cell mat density density volume  mass pieces importance

30 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
31 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
37 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 1.0000E+00
34 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1.0000E+00

0 1.0000E+00
0
0
1
32 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1 1.0000E+00
1
!
1
0
0

1.0000E+00

33 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1.0000E+00
35 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1.0000E+00
36 0 0.00000E+00 0.00000E+00 8.84370E+02 0.00000E+00 1.0000E+00
38 11 1.15958E-01 2.02000E+00 0.00000E+00 0.00000E+00 1.0000E+00
39 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 1.0000E+00
40 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
41 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
140 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
42 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
154 2 6.62920E-02 1.37500E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
149 125 9.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
144 7 6.43969E-02 1.96600E+01 0.00000E+00 0.00000E+00 0 1.00G0E+00
159 6 5.44575E-02 8.40000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00

SV AL A WN—
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19 141 1259.50007E-02 1.00000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00

.0 162 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00

tal 4.42185E+03 0.00000E+00
1surfaces print table 70

surface trans type surface coefficients

1refl. py 0.0000000E+00

1

2 17 ¢z 2.9135000E+01

319 pz 3.1750000E+01

4 29 pz -3.1750000E+01

5 58 c/z 3.4414000E+00 8.5150000E-01 3.2400000E-0!

6 268 c/z 3.4414000E+00 8.5150000E-01 3.3450000E-01

7 478 ¢/z 3.4414000E+00 8.5150000E-01 3.4750000E-01

8 698 c/z 3.4414000E+00 8.5150000E-01 4.3180000E-01

9 830 ¢z 1.7251000E+00

10 881 ¢z 1.8051000E+00

11882 cz  1.9051000E+00

12 905 ¢z 2.1055000E+00

13 906 ¢/z 1.6711300E+01 0.0000000E+00 2.1055000E+00

14 907 ¢fz -1.6711300E+01 0.0000000E+00 2.1055000E+00

15 913 ¢/z 0.0000000E+00 1.1918500E+01 2.1055000E+00

16 914 cfz 1.0321700E+01 5.9592000E+00 2.1055000E+00

17 915 clz 8.3557000E+00 1.4472400E+01 2.1055000E+00

18 916 cfz -8.3557000E+00 1.4472400E+01 2.1055000E+00

19 917 ¢fz -1.0321700E+01 5.9592000E+00 2.1055000E-+00

20 301 px  3.9330000E+00

21 302 px  2.9498000E+00

22 303 p 1.0000000E+00 1.7320508E+00 0.0000000E+00 5.8994000E+00

23 304 p  1.0000000E+00 1.7320508E+00 0.0000000E+00 3.9330000E+00

24 305 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -9.8340000E-01

25 306 p -1.0000000E+00 1.7320508E+00 0.0000000E+00 -2.9498000E+00
.e]l temperatures in mev for the free-gas thermal neutron treatment. print table 72

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

2 warning messages so far.
1eross-section tables print table 100

table length

tables from file testlibl

1001.00c 1782 1-h-1 from endf-vi.l mat 125 05/26/93

1002.55¢ 4102 njoy ( 120) 04/26/82

5011.40c 3229 ENDL library name: nd9007t9 MCNP translation: 900831 14:10:05 900207
6012.40c 4858 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
7014.40c 8535 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
8016.40c 5358 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
40000.40c 93372 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900323
41093.40c 42746 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900208
74000.40c 91244 ENDL library name: nd900719 MCNP translation: 00831 14:10:05 900208
92235.40c 34772 ENDL library name: nd900719 MCNP translation: Stotal nu 10:05 900503
92238.40c 40834 ENDL library name: nd901118 MCNP translation: 9total nu 56:49 901119
5010.03d 3682 b-10 endf/b-iv new gamma production format (1273) 14o0ct75
hwir.01t 10193 deuterium in heavy water at 300 degrees kelvin 1002 0 010/22/85
Iwtr.01t 10193 hydrogen in Jight water at 300 degrees kelvin 1001 0 010/22/85

total 354900

warning. neutron energy cutoff is below some cross-section tables.
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decimal words of dynamically allocated storage
¢ distribution written to file inp18s cycle=

3 waming messages so far.
it startingmerun.  fieldlength= 0 cpO= 0.00

prob18 — keode in a hexagonal prism lattice.

nps x ¥y z  cell lattice(i,j k) surface u

1 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

2 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( O, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

3 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( O, -1, 0]
3.492E+00 1.051E+00 2.000E-01 154

4 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( O, -1, 0)
3.492E+00 1.0S1E+00 2.000E-01 154

5 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

6 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0]
3.492E+00 1.051E+00 2.000E-01 154

7 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

.000E+00 2.000E-01 2.000E-01 140
492E+00 1.051E+00 2.000E-01 42( 0, -1, O
3.492E+00 1.051E+00 2.000E-01 154

9 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O
3.492E+00 1.051E+00 2.000E-01 154

10 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.0S1E+00 2.000E-01 42( 0, -1, O
3.492E+00 1.051E+00 2.000E-01 154

11 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

12 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, O]
3.492E+00 1.051E+00 2.000E-01 154

13 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.0S1E+00 2.000E-01 42( 0, -1, O
3.492E+00 1.051E+00 2.000E-01 154

14 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

15 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

16 3.000E+00 2.000E-0} 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+60 2.000E-01 154

17 3.000E+00 2.000E-01 2.000E-01 140

N

=)

3.492E+00 1.051E+00 2.000E-01 42( 0, -1, 0)
3.492E+00 1.051E+00 2.000E-01 154

18 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( O, -1, 0)

492E+00 1.051E+00 2.000E-01 154
3.000E+00 2.000E-01 2.000E-01 140

HNF-SD-SNF-CSWD-005, Rev. 0

0

print table 110

v w energy weight time

5.085E-01 4.733E-01 7.193E-01 2.209E+00 1.000E+00 0.000E+00
5.085E-01 4.733E-01 7.193E-01
0 S5.085E-01 4.733E-01 7.193E-01
8.952E-01 -4.447E-01 -2.944E-02 4.904E+00 1.000E+00 0.000E+00
8.952E-01 4.447E-01 -2.944E-02
0 8.952E-01 -4.447E-01 -2.944E-02
-6.184E-01 -4.495E-01 6.446E-01 3.809E-01 1.000E+00 0.000E+00
-6.184E-01 -4.495E-01 6.446E-01
0 -6.184E-01 -4.495E-01 6.446E-01
9.710E-01 -5.665E-02 -2.323E-01 1.331E+00 1.000E+00 0.000E+00
9.710E-01 -5.665E-02 -2.323E-01
0 9.710E-01 -5.665E-02 -2.323E-01
5.861E-01 1.496E-01-7.963E-01 1.902E+00 1.000E+00 0.000E+00
5.861E-01 1.496E-01 -7.963E-01
0 5.861E-01 1.496E-01 -7.963E-01
-6.489E-02 -1.626E-01 9.845E-01 4.410E-01 1.000E+00 0.000E+00
-6.489E-02 -1.626E-01 9.845E-01
0 -6.489E-02 -1.626E-01 9.845E-01
-7.068E-02 3.263E-02 -9.970E-01 4.750E-01 1.000E+00 0.000E+00
-7.068E-02 3.263E-02 -9.970E-01
0-7.068E-02 3.263E-02 -9.970E-01
-3.915E-01 4.664E-01 -7.932E-01 4.136E+00 1.000E+00 0.000E+00
-3.915E-01 4.664E-01 -7.932E-01
0-3.915E-01 4.664E-01 -7.932E-01
<2.368E-01 9.215E-01 -3.079E-01 7.453E-02 1.000E+00 0.000E+00
-2.368E-01 9.215E-01 -3.079E-01
0-2.368E-01 $.215E-01 -3.079E-01
1.946E-01 -3.204E-01 9.271E-01 3.128E+00 1.000E+00 0.000E+00
1.946E-01 -3.204E-01 9.271E-0]
0 1.946E-01 -3.204E-01 9.271E-01
+6.698E-01 -7.177E-01 -1.905E-01 1.014E+00 1.000E+00 0.000E+00
-6.698E-01 -7.177E-01 -1.905E-01
0 -6.698E-01 -7.177E-01 -1.905E-01
-8.398E-01 -4.129E-01 3.524E-01 1.395E+00 1.000E+00 0.000E+00
-8.398E-01 4.129E-01 3.524E-01
0 -8.398E-01 -4.129E-01 3.524E-01
-1.714E-01 -8.572E-01 4.857E-01 7.748E-01 1.000E+00 0.000E+00
-1.714E-01 -8.572E-01 4.857E-01
0-1.714E-01 -8.572E-01 4.857E-01
-2.489E-01 -5.118E-01 -8.222E-01 1.101E+00 1.000E+00 0.000E+00
-2.489E-01 -5.118E-01 -8.222E-01
0 -2.489E-01 -5.118E-01 -8.222E-01
-2.959E-01 2.119E-01 9.314E-01 1.951E+00 1.000E+00 0.000E+00
-2.959E-01 2.119E-01 9.314E-01
0-2.959E-01 2.119E-01 9.314E-01
1.395E-01 -9.829E-01 1.202E-01 2.186E+00 1.000E+00 0.000E+00
1.395E-01 -9.829E-01 1.202E-01
0 1.395E-01 -9.829E-01 1.202E-01
6.909E-01 ~7.110E-01 1.307E-01 1.865E+00 1.000E+00 0.000E+00
6.909E-01 -7.110E-01 1.307E-01
0 6.909E-01 -7.110E-01 1.307E-01
-6.580E-01 5.320E-01 -5.329E-01 1.229E+00 1.000E+00 0.000E+00
-6.580E-01 5.320E-01 -5.329E-01
0-6.580E-01 5.320E-01 -5.329E-01
-9.903E-01 -1.380E-01 1.353E-02 1.305E+00 1.000E+00 0.000E+00
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3.492E+00 1.051E+00 2.000E-01 42(
t 492E+00 1.051E+00 2.000E-01 154
3,000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.OSIE+00 2.000E-01 154
21 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.G00E-01 154
22 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
23 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42( O,
3.492E+00 1.051E+00 2.000E-01 154
24 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.0S1E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
25 3.000E+00 2.000E-01 2.000E-01 140
3.492E+00 1.051E+00 2.000E-01 42(
3.492E+00 1.051E+00 2.000E-01 154
26 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
27 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
28 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
29 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
30 2.000E-01 3.000E+00 2.000E-01 140
.641E+00 4.456E-01 2.000E-01 42( -5,
.641E+00 4.456E-01 2.000E-01 141
2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
32 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
33 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
34 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641EH00 4.456E-01 2.000E-01 141
35 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
36 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
37 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
38 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641EH00 4.456E-01 2.000E-01 141
39 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
40 2.000E-01 3.000E+00 2.000E-01 140
3.641E+00 4.456E-01 2.000E-01 42( -5,
3.641E+00 4.456E-01 2.000E-01 141
L000E-01 3.000E+00 2.000E-01 140
641 E+00 4.456E-01 2.000E-01 42( -5,
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-9.903E-01 -1.380E-01 1.353E-02
0-9.903E-01 -1.380E-01 1.353E-02
7.462E-01 4.859E-01 4.551E-01 1.000E+00 1.000E+00 0.000E+00
7.462B-01 4.859E-01 -4.551E-01
0 7.462E-01 4.859E-01 -4.551E-01
-1.977E-01 9.797E-01 3.360E-02 3.990E+00 1.000E+00 0.000E+00
-1.977E-01 9.797E-01 3.360E-02
0-1.977E-01 9.797E-01 3.360E-02
-9.117E-01 -3.647E-01 -1.891E-01 2.665E-01 1.000E+00 0.000E+00
-9.117E-01 -3.647E-01 -1.891E-01
0-9.117E-01 -3.647E-01 -1.891E-01
-4.287E-01 8.361E-01 -3.423E-01 1.156E+00 1.000E+00 0.000E+00
~4.287E-01 8.361E-01 -3.423E-01
0 -4.287E-01 8.361E-01 -3.423E-01
1.080E-01 3.412E-01 -9.338E-01 2.669E+00 1.060E+00 0.000E+00
1.080E-01 3.412E-01 -9.338E-01
0 1.080E-01 3.412E-01 -9.338E-01
-9.111E-01 -9.012E-03 -4.122E-01 2.185E+00 1.000E+00 0.000E+00
-9.111E-01 -9.012E-03 -4.122E-01
0-9.111E-01 -9.012E-03 4.122E-01
-2.568E-01 -6.391E-01 -7.249E-01 7.280B-01 1.000E+00 0.000E+00
-2.563E-01 -6.391E-01 -7.249E-01
0 -2.568E-01 -6.391E-01 -7.249E-01
-2.912E-01 8.086E-01 5.113E-01 1.404E+00 1.000E+00 0.000E+00
-2.912E-01 8.086E-01 5.113E-01
0-2.912E-01 8.086E-01 5.113E-01
1.472E-01 -9.514E-01 2.705E-01 1.090E+00 1.000E+00 0.000E+00
1.472E-01 -9.514E-01 2.705E-01
0 1.472E-01 -9.514E-01 2.705E-01
-6.135E-01 -7.645E-01 -1.978E-01 2.483E+00 1.000E+00 0.000E+00
-6.135E-01 -7.645E-01 -1.978E-01
0 -6.135E-01 -7.645E-01 -1.978E-01
-5.702E-01 $.651E-01 -5.963E-01 3.767E-01 1.000E+00 0.000E+00
-5.702E-01 5.651E-01 -5.963E-01
0-5.702E-01 5.651E-01 -5.963E-01
-6.607E-01 5.373E-01 -5.242E-01 1.019E+00 1.000E+00 0.000E+00
-6.607E-01 5.373E-01 -5.242E-01
0-6.607E-01 5.373E-01 -5.242E-01
-9.742E-02 -3.639E-01 -9.263E-01 1.879E+00 1.000E+00 0.000E+00
-9.742E-02 -3.639E-01 -9.263E-01
0 -9.742E-02 -3.639E-01 -9.263E-01
-1.965E-01 -3,145E-01 -9.287E-01 4.700E-01 1.000E+00 0.000E+00
~1.965E-01 -3.145E-01 -9.287E-01
0 -1.965E-01 -3.145E-0] -9.287E-01
4.097E-01 8.465E-01 -3.399E-01 1.530E+00 1.000E+00 0.000E+00
4.097E-01 8.465E-01 -3.399E-01
0 4.097E-01 8.465E-01 -3.399E-01
-4.048E-02 8.831E-01 4.675E-01 2.675E+00 1.000E+00 0.000E+00
-4.048E-02 8.831E-01 4.675E-01
0 -4.048E-02 8.831E-01 4.675E-01
3.371E-01 -9.269E-01 -1.652E-01 9.222E-01 1.000E+00 0.000E+00
3.371E-01 -9.269E-01 -1.652E-01
0 3.371E-01 -9.269E-01 -1.652E-01
-1.867E-01 9.756E-01 -1.155E-01 9.702E-01 1.000E+00 0.000E+00
-1.867E-01 9.756E-01 -1.155E-01
0-1.867E-01 9.756E-01 -1.155E-01
-2.616E-01 2.336E-01 -9.365E-01 1.230E+00 1.000E+00 0.000E+00
-2.616E-01 2.336E-01 -9.365E-01
0 -2.616E-01 2.336E-01 -9.365E-01
9.780E-01 -7.641E~02 -1.939E-01 1.083E+H00 1.000E+00 0.000E+00
9.780E-01 -7.641E-02 -1.939E-01
0 9.780E-01 -7.641E-02 -1.939E-01
2.580E-01 -7.076E-01 6.578E-01 8.313E-01 1.000E+00 0.000E+00
2.580E-01 -7.076E-01 6.578E-01
0 2.580E-01 -7.076E-01 6.578E-01
-3.212E-01 -7.678E-01 -5.543E-01 1.081E+00 1.000E+00 0.GOOE+00
-3.212E-01 -7.678E-01 -5.543E-01
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3.641E+00 4.456E-01 2.000E-01 141 0-3.212E-01 -7.678E-01 -5.543E-01
{ k2 000E-01 3.000E+00 2.000E-01 140 5.039E-01 -1.460E-01 8.513E-01 3.341E+00 1.000E+00 0.000E+00
‘64113+00 4.456E-01 2.000E-01 42( -5, 3, 0) 5.039E-01 -1.460E-01 8.513E-01
641E+00 4.456E-01 2.000E-01 141 0 5.039E-01 -1.460E-01 8.513E-01
43 2.000E-01 3.000E+00 2.000E-01 140 6.080E-01 5.487E-01 5.738E-01 4.097E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 6.080E-01 5.487E-01 5.738E-01
3.641E+00 4.456E-01 2.000E-01 141 0 6.080E-01 5.487E-01 5.738E-01
44 2.000E-01 3.000E+00 2.000E-01 140 -2.932E-01 9.304E-01-2.199E-01 2.229E+00 1.000E+00 0.000E+00
3.641E+00 4.4S6E-01 2.000E-01 42( -5, 3, 0)  -2.932E-0! 9.304E-01-2.199E-01
3.641E+00 4.456E-01 2.000E-01 141 0-2.932E-01 9.304E-01 -2.199E-01
45 2.000E-01 3.000E+00 2.000E-01 140 -8.475E-01 -3.993E-01 -3.497E-01 1.362E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) -8.475SE-01 -3.993E-01 -3.497E-01
3.641E+00 4.456E-01 2.000E-01 141 0 -8.475E-01 -3.993E-01 -3.497E-01
46 2.000E-01 3.000E+00 2.000E-01 140 1.200E-01 -9.195E-01 -3.743E-01 1.010E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0} 1.200E-01 -9.195E-01 -3.743E-01
3.641E+00 4.456E-01 2.000E-01 141 0 1.200E-01 -9.195E-01 -3.743E-01
47 2.000E-01 3.000E+00 2.000E-01 140 7.085E-01 5.879E-01 3.904E-01 7.068E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 7.085E-01 5.879E-01 3.904E-01
3.641E+00 4.456E-01 2.000E-01 141 0 7.085E-01 5.879E-01 3.904E-01
48 2.000E-01 3.000E+00 2.000E-01 140 4.261E-01 9.046E-01 9.254E-03 3.122E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 4.261E-01 9.046E-01 9.254E-03
3.641E+00 4.456E-01 2.000E-01 141 0 4.261E-01 9.046E-01 9.254E-03
49 2.000E-01 3.000E+00 2.000E-01 140 5.431E-01 4.270E-01 -7.230E-01 5.484E-01 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) 5.431E-01 4.270E-01 -7.230E-01
3.641E+00 4.456E-01 2.000E-01 141 0 5.431E-01 4.270E-01 -7.230E-01
50 2.000E-01 3.000E+00 2.000E-01 140 -1.053E-01 -9.805E-01 1.658E-01 1.545E+00 1.000E+00 0.000E+00
3.641E+00 4.456E-01 2.000E-01 42( -5, 3, 0) -1.053E-01 -9.805E-01 1.658E-01
3.641E+00 4.456E-01 2.000E-01 141 0 -1.053E-01 -9.805E-01 1.658E-01
lestimated keff results by cycle print table 175

cycle 1 k(collision) 1.253108 removal lifetime(abs) 1.7557E+01 source points generated 257

cycle 2 k(collision) 1.211997 removal lifetime(abs) 1.1671E+01 source points generated 195
e 3 k(collision) 1.200265 removatl lifetime(abs) 9.6992E+00 source points generated 193

cycle 4 k(collision) 1.129530 removal lifetime(abs) 9.3720E+00 source points generated 182

cycle 5 k(collision) 1.135994 removal lifetime(abs) 1.1136E+01 source points generated 222

source distribution written to file inp18s cycle= 5

cycle 6 kicollision) 1.077014 removal lifetime(abs) 1.2222E+01 source points generated 204

source distribution written to file inp18s cycle= 6
1problem summary

Tun tenminated when 6 kcode cycles were done.

0
neutron creation tracks  weight energy neutron loss tracks  weight energy
{per source particle) {per source particle)
source 1249 9.6077E-01 1.8661E+00 escape 220 1.2268E-01 1.2054E-01
energy cutoff’ 0 0 0.
time cutoff 0 0 0.
weight window [V 0. weight window [ 0.
cell importance 0 0 0. cell importance 0 0 3
weight cutoff’ 0 1.3743E-01 3.8498E-03 weight cutoff’ 1034 1.2791E-01 5.1920E-03
energy importance [ 0. energy importance 0
dxtran 0 0 0. dxtran (U 0.
forced collisions o 0 0. forced collisions 0 0 0.
exp. transform 0 0. 0. exp. transform 0 0 0.
upscattering 0 0. 5.3884E-11 downscattering (U 1.3605E+00
capture 0 3.9980E-01 1.1590E-01
. (1,x0n) 10 6.1640E-03 6.1355E-03 loss to (n,xn) 5 3.0820E-03 2.4027E-02
. on 0. 0. loss to fission 0 4.5089E-01 2.4987E-01
tal 1259 1.1044E+00 1.8761E+00 total 1259 1.1044E+00 1.8761E+00
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number of neutrons banked
kY . ‘umn tracks per source particle  1.0080E+00

net multiplication

computer time so far in this nin

5 average lifetime, shakes
escape 3.7027E+00 tco 1.0000E+34

utron collisions per source particle 1.8226E+01 capture 1.2954E+01 eco 0.0000E+00
tal neutron collisions

cutoffs HNF-SD-SNF-CSWD-005, Rev. 0

22764 capture or escape 1.1733E+01 wel -5.0000E-01

1.0032E+00 0.0035

computer time in merun
source particles per minute
random numbers generated

0.00 minutes
0.00 minutes
0.0000E+00
500880

any termination 1.2744E+01 we2 -2.5000E-01

maximum number ever in bank 1
bank overflows to backup file 0

field length

0

most random numbers used was 1298 in history 14

range of sampled source weights = 7.7821E-01 to 1.0989E+00
Ineutron activity in each cell

print table 126

tracks  population collisions collisions number flux average  average
*weight weighted weighted track weight track mfp
(per history) energy  energy  (relative)

cell entering

1 30 0

2 31 0

3 37 ]

4 34 0

5 32 [

6 33 0

7 35 o

8 36 [}

9 3R 920
10 39 1638
11 40 1728
12 41 1867
13 140 (4]
14 42 2069

15 154 25302

6 149 49542
.7 144 51224
8 159 58650

19 141 73122

total 266059

cocooco0ooco

618
637
663
712
0
867

1253
1253
1254
1254
1254

9765

cell entering  source

30 0.0000E+00
31 0.0000E+00
37 0.0000E+00
34 0.0000E+00
32 0.0000E+00
33 0.0000E+00
35 0.0000E+00
36 0.0000E+00
38 4.8822E-01
10 39 8.4996E-01

[ R O N

15 154 1.2943E+01
16 149 2.6508E+01
17 144 2.7419E+01
18 159 3.1331E+01
19 141 3.9111E+01

cutoff

0.0000E+00
0 0.0000E+00
0 0.0000E+00
0 0.0000E+00
0 0.0000E+00
0 0.0000E+00
0 0.0000E+00
0 0.0000E+00
1

0.0000E+00 0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
C.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

(cm)

0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+H00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

249 5.9116E-01 3.0414E-01 8.9304E-01 6.4212E-01 2.6324E+00
130 6.3779E-02 8.8236E-02 7.6766E-01 6.4931E-01 2.6947E+00
184 8.8176E-02 7.6162E-02 7.6184E-01 6.4437E-01 2.5146E+00
317 1.5811E-0] 8.6238E-02 7.9306E-01 6.5030E-01 2.6940E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
441 2.1911E-01 8.9382E-02 7.8771E-01 6.6777E-01 2.5091E+00
8436 4.1390E+00 1.2606E-01 8.5005E-01 6.6920E-01 2.4712E+00
580 2.8963E-01 1.0795E-01 8.2361E
885 4.2652E-01 1.0541E-01 8.1599E
4019 2.1254E+00 9.8931E-02 8.1154E-01 6.6977E-01 2.7541E+00
6523 3.2229E+00 9.4499E-02 8.0639E-01 6.6810E-01 2.5056E+00

22764 1.1324E+01
ineutron weight balance in each cell — external events

energy time
cutoff’

0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 -3.3091E-01 1.5731E-01

0.0000E+00 0.0000E+00 0.0000E+00 -8.4933E-01 6.2750E-04

11 40 8.9904E-01 0.0000E+00 0.0000E+00 0.0000E+00 -8.9904E-01 3.9460E-06

12 41 9.7260E-01 0.0000E+00 0.0000E+0C 0.0000E+00 -9.6978E-01 2.8204E-03

13 140 0.0000E+00 0.0000E+00 0.0600E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 1.0907E+00 0.0000E+00 0.0000E+00 0.0000E+00 -1.0913E+00 -5.9111E-04
8.4067E-01 0.0000E+00 0.0000E+00 -1.3171E+01 6.1278E-01
0.0000E+00 0.0000E+00 0.0000E+00 -2.6508E+01 3.5884E-05
0.0000E+00 0.0000E+00 0.0000E+00 -2.7405E+01 1.4572E-02
8.0064E-02 0.0000E+00 0.0000E+00 -3.1361E+01 5.0067E-02
4.0032E-02 0.0000E+00 (.0000E+00 -3.9150E+01 4.5860E-04

exiting  total

0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

-01 6.7129E-01 2.5408E+00
-01 6.6971E-01 2.2391E+00

print table 130

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

total  1.4161E+02 9.6077E-01 0.0000E+00 0.0000E+00 -1.4174E+02 8.3809E-01
‘utron weight balance in each cell ~ variance reduction events

print table 130
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cell  weight cell weight energy  dxtran  forced exponential total
. window importance cutoff importance collision transform
30

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
34 0:0000E+00 O0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
38 0.0000E+00 0.0000E+00 1.2447E-03 0.0000E+00 O0.0000E+00 0.0000E+00 0.0000E+00 1.2447E-03
10 39 0.0000E+00 0.0000E+00 2.0097E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.0097E-04
11 40 0.6000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
12 41 0.0000E+00 0.0000E+00 2.9100E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.9100E-04
13 140 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 154 0.0000E+00 0.0000E+00 8.0354E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 8.0354E-03
16 149 0.0000E+D0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 144 0.6000E+00 0.0000E+00 -3.0848E-06 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -3.0848E-06
18 159 0.0000E+00 0.0000E+00 -2.5216E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -2.5216E-04
19 141 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

e R Y R ]

total  0.0000E+00 0.0000E+00 9.5169E-03 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 9.5169E-03
Ineutron weight balance in each cell -- physical events print table 130

cell (nxn) fission capture lossto lossto  total
{n,xn) fission

1 30 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2 31 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3 37 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
4 34 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
32 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
‘ 33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
7 35 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
8 36 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
9 38 0.0000E+00 0.0000E+00 -1.5855E-01 0.0000E+00 0.0000E+00 -1.5855E-01
10 39 0.0000E+00 0.0000E+00 -8.2847E-04 0.0000E+00 0.0000E+00 -8.2847E-04
11 40 0.0000E+00 0.0000E+00 -3.9460E-06 0.0000E+00 0.0000E+00 -3.9460E-06
12 41 0.0000E+00 0.0000E+00 -3.1114E-03 0.0000E+00 0.0000E+00 -3.1114E-03
13 140 0.0000E+00 0.0000E+00 (.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 42 1.2461E-03 0.0000E+00 -3.1955E-05 -6.2306E-04 0.0000E+00 5.9111E-04
1S 154 4.9179E-03 0.0000E+00 -1.7239E-01 -2.4589E-03 -4.5089E-01 -6.2082E-01
16 149 0.0000E+00 0.0000E+00 -3.5834E-05 0.0000E+00 0.0000E+00 -3.5884E-05
17 144 0.0000E+00 0.0000E+00 -1.4569E-02 0.0000E+00 0.0000E+00 -1.4569E-02
18 159 0.0000E+00 0.0000E+00 -4.981SE-02 0.0000E+00 0.0000E+00 -4.9815E-02
19 141 0.0000E+00 0.0000E+00 -4.5860E-04 0.0000E+00 0.0000E+00 -4.5860E-04

total  6.1640B-03 0.0000E+00 -3.9980E-01 -3.0820E-03 -4.5089E-01 -8.4760E-01
Ineutron activity of each nuclide in each cell, per source particle print table 140

cell  nuclides atom total  collisions weightlost weightloss weight gain
fraction  collisions * weight to capture to fission by (n,xn)

9 38 5010.03d 7.1977E-01 941 4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00
5011.40c 8.0041E-02 76 3.6073E-02 1.3591E-07 0.6000E+00 0.0000E+00
6012.40c 2.0019E-01 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00

16 39 4109340c 9.8982E-01 128 6.2802E-02 8.28141-04 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 2 9.7676E-04 33160E-07 0.0000E+00 0.0000E+00

11 40 1001.00c 3.3333E-01 111 5.1533E-02 3.9251E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 33 1.5373E-02 2.0884E-08 0.0000E+00 0.0000E+00
8016.40¢ 3.3333E-01 40 2.1271E-02 0.0000E+00 0.0000E+00 0.0000E+00

41 41093.40c 9.8982E-01 313 1.5623E-01 3.1072E-03 0.0000E+00 0.0000E+00
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40000.40¢ 1.0183E-02 4 1.8747E-03 4.2322E-06 0.0000E+00 0.0000E+00

42 1001.00c 3.3333E-01 257 12131E-01 4.3914E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 86 4.6121E-02 6.8027E-08 0.0000E+00 6.2306E-04
8016.40c 3.3333E-01 98 5.1682E-02 2.7495E-05 0.0000E+00 0.0000E+00

15 154 92235.40c 3.7504E-01 4759 23227E+00 13244E-01 4.4247E-01 5.8410E-04
92238.40c 1.2499E-01 1470  7.3870BE-01 2.3272E-02 8.4162E-03 1.8748E-03
7014.40c 4.9997E-01 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00

16 149 1001.00c 3.3333E-01 345 1.6812E-01 4.4875E-06 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 110 5.8433E-02 9.1921E-08 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 125 63072E-02 3.1305E-05 0.0000E+00 0.0000E+00

17 144 74000.40c 1.0000E+00 885 42652E-01 1.4569E-02 0.0000E+00 0.0000E+00

18 159 41093.40c 9.8982E-01 3965 2.1009E+00 4.9769E-02 0.0000E+00 0.0000E+00
40000.40c 1.0183E-02 54 2.4590E-02 4.6175E-05 0.0000E+00 0.0000E+00

19 141 1001.00c 3.3333E-01 4029 1.9096E+00 7.9511E-05 0.0000E+00 0.0000E+00
1002.55¢ 3.3333E-01 1122 5.8206E-01 9.0056E-07 0.0000E+00 0.0000E+00
8016.40c 3.3333E-01 1372 7.3131E-01 3.7819E-04 (.0000E+00 0.0000E+00

total 22764 1.1324E+01 3.9980E-01 4.5089E-01 3.0820E-03

total over ail cells for each nuclide total  collisions weight lost weight loss weight gain
collisions  * weight tocapture to fission by (n,xn)

1001.00¢ 4742 22505E+00 9.2315E-05 0.0000E+00 0.6000E+00
1002.55¢ 1351  7.0199E-01 1.0814E-06 0.0000E+00 6.2306E-04
5011.40¢ 76 3.6073E-02 1.3591E-07 0.0000E+00 0.0000E+00
6012.40c 232 1.1297E-01 1.8446E-05 0.0000E+00 0.0000E+00
7014.40¢ 2207 1.0775E+00 1.6682E-02 0.0000E+00 0.0000E+00
. 8016.40¢c 1635 8.6733E-01 4.3699E-04 0.0000E+00 0.0000E+00
40000.40c 60 2.7441E-02 5.0739E-05 0.0000E+00 0.0000E+00
41093.40¢ 4406 2.3199E+00 5.3704E-02 0.0000E+00 0.0000E+00
74000.40¢ 885 4.2652E-01 1.4569E-02 0.0000E+00 0.0000E+00
92235.40¢ 4759  2.3227E+00 1.3244E-01 4.4247E-01 5.8410E-04
92238.40c 1470 7.3870E-01 2.3272E-02 8.4162E-03 1.8748E-03
5010.034d 941 4.4212E-01 1.5853E-01 0.0000E+00 0.0000E+00

the initial fission neutron source distribution used the 8 source points that were input on the ksrc card.
the criticality problem was scheduled to skip 5 cycles and run a total of 6 cycles with nominally 200 neutrons per cycle.
this problem has run 5 inactive cycles with 1027 neutron histories and 1 active cycles with 222 neutron histories.

this lation has pleted the req) d number of keff cycles using a total of 1249 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no d collisi ption/track-length estimate for keff because only 1 active cycles were run.
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k(abs) stdev Kk(track)stdev k(c/a/t) stdev fom

200125311 1.26302 1.22009 |
25711.21200 1.25252 1.12957 |
195]1.20026 1.14326 1.13006 |
19311.12953 1.16269 1.10757 |
18211.13599 1.12465 1.11238 |
ememmeeeemen—- begin active keff cycles

6 222107701 1.04669 1.07528 |
tally 4 nps= 1249

fuel rod flux in 5 y locati ged over 5 X
tally type 4 track length estimate of particle flux.  units 1/em**2

[ N
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tally for neutrons
mber of histories used for normalizing tallies=  200.00
‘ cell ais (154<42[-10 -1 0] 42[-6 -1 0] 42{-8 -1 0] 42{-7 -1 0] 42[-6 -1 O))
cell b is (154<42[-10 3 0] 42[-9 3 0] 42[-8 3 0] 42{-7 3 0] 42{-6 3 0))
cell ¢is (154<42(-10 10 0] 42{-9 10 0] 42[-8 10 0] 42[-7 10 0] 42{-6 10 0})
cell dis (154<42[-10 21 0} 42[-9 21 0] 42[-8 21 0] 42[-7 21 0] 42[-6 21 0])
cell e is (154<42[-10 29 0] 42[-9 29 0] 42(-8 29 0] 42[-7 29 0} 42{-6 29 0))

volumes
cell: a b < d e
1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02 1.04709E+02

energy:  1.0000E-02 1.0000E-01
cell

1.0000E+00 1.0000E+01 total

0.00000E+00 0.0000 2.84017E-050.9975 1.86420E-04 0.4656 1.36846E-04 0.5743 3.51668E-04 0.3877
1.07442E-05 0.9975 1.58576E-04 0.5120 2.32928E-04 0.3945 4.44462E-050.5872 4.46694E-04 0.2855
2.16778E-05 0.7232 9.40943E-05 0.5519 5.37835E-05 0.5876 1.51034E-04 0.7075 3.20589E-04 0.3937
1.47903E-05 0.5831 0.00000E+00 0.0000 1.15515E-04 0.5838 1.69653E-04 0.5071 2.99958E-04 0.3718
e 8.04943E-06 0.9975 0.00000E+00 0.0000 0.00000E+000.0000 6.81909E-05 0.7477 7.62403E-05 0.6763
1analysis of the results in the tally fluctuation chart bin (tfc) for tally 4 withnps= 1249 print table 160

o on

normed average tafly per history = 3.51668E-04
estimated tally relative emor = 0.3877
relative error from zero tallies = 0.3464

unnormed average tally per history = 3.68228E-02
estimated variance of the variance =0.1752
relative error from nonzero scores = 0.1740

number of nonzero history tallies = 8
history number of largest tally = 1034
(largest tally)/(average tally) = 3.84476E+01

efficiency for the nonzero tallies = 0.0400

largest unnormalized history tally = 1.41575E+00
(largest tally)/(avg nonzero tally)= 1.53791E+00

{confidence interval shiftymean = 0.0793 shifted confidence interval center = 3.79539E-04

dlhihe largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:
222 for this table because S keffcyclesand 1027 histories were skipped before tally accumulation.

estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 3.51668E-04 4.10723E-04 0.167927

telative error 3.87653E-01 3.61597E-01 -0.067213

varjance of the variance 1.75161E-01 1.47665E-01 -0.156976

shifted center 3.79539E-04 3.77169E-04 -0.006244

figure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

*exx the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 4
e bin fati

behavior behavior  value decrease decrease rate

desited random  <0.10
observed  random 0.39

passed? yes no

~variance of the variance-—  —figure of merit— -pdf-
value decrease decreaserate  value behavior slope

lsqrt(nps)  <0.10  yes 1/nps constant random  >3.00
yes 0.18  yes yes 0.00
yes no  yes yes no
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waming. the tally in the tally fluctuation chart bin did not pass 3 of the 10 statistical checks.
{ 3 ermed tally density for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 161
S

cissa ordinate log plot of tally probability density function in tally fluctuation chart bm(d—decade,slope—- 0.0)
tally number num den log den:d
1.00-01  12.43-01 -0.614 |
1.26-01  00.00+00 0.000
1.58-01  00.00+00 0.000
2.00-01  00.00+00 0.000
2.51-01  00.00+00 0.000
3.16-01  00.00+00 0.000
3.98-01 ©0.00+00 0.000
5.01-01  00.00+00 0.000
6.31-01 277102 -1.113 |
7.94-01  00.00+00 0.000 |
1.00+00 12.43-02 -1.614m |
1.26+00  00.00+00 0.000 {
1.58+00 46.14-02 -1.212
total  84.00-02 d 4

cumulative taily number for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

abscissa cum ordinate plot of the cumulative number of tallies in the taily fluctuation chart bin from 0 to 100 percent
tally  number cum peti-m--! 10--meeem-20--re==-30: 40. 50- 0- 70: 30.

1.00000E-01 1 12.500[x**wsexanpes | | | | | i 1 | |

1.25893E-01 1 12500 s ersenrsjere | 1 | | | | | | |

1.58489E-01 1 12,500 xersererjere | | | i | | | | |

1.99526E-01 1 12500k #rersasaas | | | I | 1 | | |
2.51189E-01 1 12.500p¢**wrsnerers | | | i | | | | |
3.16228E-01 112500 % essxnnnrnsn | | { | | | } |
3.98108E-01 1 12.500presrrnnrjere | | | | | | | | I
5.0]1188E-01 1 12.500prssenserpenr | | { | | | | I I

0958E-01 3 37.500} [ I | | | | | | | |

329E-01 3 37.500} I | | | | | | [ | |

00000E+00 4 50.000} | I
1.25893E+00 4 50.000] [ | | | b
1.58489E+00 8 100.000] I \ | | 1 1 | | i 1
total 8 100.000:-=-----= 1020 -eree30- 40 50. 0 70, 80

cumulative unnormed tally for tally 4 nonzero tally mean(m) = 9.206E-01 nps= 1249 print table 162

abscissa cum ordinate plot of the cumulative tally in the tally fluctuation chart bin from 0 to 100 percent
tally tally/nps cum peti——e-—-10. 20-~-+---30: 40. 50 60 70- 80 90-+-----100
1.000E-01 4.632E-04 1.258* | | |
1.259E-01 4.632E-04 1.258}* |
1.585E-01 4.632E-04 1.258|* |
1.995E-01 4.632E-04 1.258* |
i
:

2.512E-01 4.632E-04 1.258*
3.162E-01 4.632E-04 1.258|*
3.981E-01 4.632E-04 1.258}*
5.012E-01 4.632E-04 1.258]* |

6.310E-01 6.195E-03 16.825[***#xexss|hxkksxs | | | | [ | | | |

7.943E-01 6.195E-03 16825 *sassaspranraan | | | | | | | | |

1.000E+00 1.017E-02 27.6: ! | e e N N

1.259E+00 1.017E-02 27.628] | { { i { | | ! { |

1.58SE+00 3.682E-02 100.000) | 1 1 1 | I 1 l 1
total 3.68228E-02 100.000: --——-10—~-—-—20 40 50- 60 70. 80- 90, 100

Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

- [ [
[ S A A A U A
[ Y Y N N
| Y S N
I A A S N B
I N N
S T R S B B
| L R D S A B

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for ail bins

- 4 missed 3 of 10 tfc bin checks: the relative error exceeds the recommended value of 0.1 for nonpoint detector tallies
. missed all bin error check: 25 tally bins had 4 bins with zeros and 21 bins with relative etrors exceeding 0.10
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the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
1ally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the taily bins.

waming. 1 ofthe 1 tally fluctuation chart bins did not pass a)] 10 statistical checks.
waming. 1 ofthe 1 tallies had bins with relative errors greater than recommended.
11ally fluctuation charts

ully 4
nps mean error vov slope fom
1000 0.0000E+00 0.0000 0.0000 0.0
1249 3.5167E-04 0.3877 0.1752 0.0
tally data written to file inp18m
ascii fileinpl8p written with  Seventsfrom 5 histories.

6 warning messages so far.

run terminated when 6 kcode cycles were done.

File: Inp20o
1-  prob20 - continuous energy electron version of problem prob19.
2- 1 1-1931-23-45-6

3. 2 0#1
% .
5- 1 z02
+ plane
6- 2 pz.00635
7- 3 px-10
8 4 x100
+ plane
9- 5 y-103
plane
6 p0100 1100 0101
12-  ml 74i84.1
13- sdeferg=l sur=1 vec=001 par=3
14-  imppel0
15- modepe
16- *flip 12
17-  e0 .1.191.282.373 464 .555 .645.736 .827 .918 1.1
18- *lle 1 2

19- 9 000 100 010 000 1

waming. non-orthogonality of surface transformation 9 >2.e-6

20- fg ef
21- f2Le 12
22-  *f28p 1

23-  e28 -.00101.e-6.1.191.282.373 464 .555.645 .736 .827 918 1.1
24- 58 -.00101l.e-6.1.191.282.373 464 .555.645 .736 .827 918 1.1

25-  f58el

26- fopl

27- f3le 12
28-  f3lelel
29- f4le 12
30-  fidlelc2
31- f5lel2
32-  fiSlele3
33- 8 1000nt
34- *B:pe 1
35- nps 10000
36-  ctme 30

37-  prdmp 2j-1
38-  cutp 1j .1

39- cote 1j .1
.» print 11670
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(
.ning. tr 9 card unused.

waming. 1 energy bins of tally 1 are below energy cutoff.

waming. talty 8 needs zero energy bin for negative 8 scores.
leells print table 60

atom gram photon  electron
cell mat density density volume mass pieces importance importance

1 1 1 6.31828E-02 1.93000E+01 2.54000E+00 4.90220E+01 0 1.0000E+00 1.0000E+00
2 2 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00 0.0000E+00

total 2.54000E+00 4.90220E+01
Isurfaces print table 70

surface  trans type surface coefficients

Pz 0.0000000E+00
Pz 6.3500000E-03
px -1.0000000E+01
px  1.0060000E+01
Py -1.0000000E+01
p 0.0000000E+00 1.0000000E-01 0.0000000E+00 1.0000000E+00

B W=
QL b W=

minimum source weight = 1.0000E+00 maximum source weight = 1.0000E+00

4 warning messages so far.
1cross-section tables print table 100

table length
tables from file testlibl
74000.02p 755 01/15/93
total 755
‘maximum photon energy set to 100.0 mev (maximum electron energy)
tables from file testlibl

74000.01e 478 11/16/88

decimal words of dynamically atlocated storage

4 warmning messages so far.
1 startingmecrun.  fieldlength= 0 cp0= 0.00 print table 110

Prob20 - continuous energy electron version of problem prob19.

nps x y z cell surf u v w energy weight  time

1 0.000E+00 0.000E+00 0.000E+00
2 0.000E+00 0.000E+00 0.000E+00
3 0.000E+00 0.000E+00 0.000E+00
4 0.000E+00 0.000E+00 0.000E+00
5 0.000E+00 0.000E+00 0.000E+00

0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00

1 3.096E-01 -4.068E-01 8.595E-01 1.000E+00 1.000E+00 0.000E+00
1 9871E-01 1.062E-01 1.197E-01 1.000E+00 1.000E+00 0.000E+00
1-1.347E-01 5.198E-01 8.436E-01 1.000E+00 1.000E+00 0.000E+00
1-6.548E-02 7.832E-01 6.184E-01 1.000E+00 1.000E+00 0.000E+00
1 1.554E-01 -9.204E-01 3.588E-01 1.000E+00 1.000E+00 0.000E+00
1 2.608E-01 -6.984E-01 6.665E-01 1.000E+00 1.000E+00 0.000E+00

1 6.931E-01 -9.170E-02 7.149E-01 1.000E+00 1.000E+00 0.000E-+00
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ile: Outp20

prob20 - continuous energy electron version of problem prob19.

- 1 1-1931.23-45-6

3- 2 o#1
4-
5- 1 z02
+
6- 2 pz.00635
7- 3 px-10
8- 4 x100
+
9- 5 y-103
+

10- 6 p0100 1100 0101

-

12-  ml 74184.1

13- sdeferg=] sur=1 vec=001 par=3
14-  imppel0

15- modep e

16- *ip 12

17- €0 .1.191.282.373 .464 .555 .645.736 .827 918 1.1

18- *lte 12
19- 49 000 100 010 000 1

warning. non-orthogonality of surface transformation 9> 2.e-6

20-  fg ef
21 f2lie 12
22- *28p 1

23- €28 -00101.e-6.1.191.282.373 464 .555 .645.736 .827 .918 1.1
24- €58 -.0010l.e-6.1.191.282.373 464 .555 .645.736 .827 .918 1.

25-  f58el
26-  fépl

- file 12

‘- fidlelc

- fdlle 1 2
30- fdlelc2
31- fsle 12
32-  fiSlele3
33-  e8 1000nt
34-  *f8pe |
35- nps 10000
36~ ctme 30
37-  prdmp 2j-1
38-  cutp 1j .1

39-  cute 1j .1
40-  print 11070
41-

warning. tr 9 card unused.

waming. | energy bins of tally 1 are below energy cutoff.

wamning. tally 8 needs zero energy bin for negative 8 scores.

1cells

atom  gram
cell mat density density volume

1 1 1 6.31828E-02 1.93000E+01 2.54000E+00 4.90220E+01
2 2 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00 0.0000E+00

total 2.54000E+00 4.90220E+01

Isurfaces

A .surface trans type surface coefficients

‘print table 60

pieces importance importance

0 1.0000E+00 1.0000E+00

print table 70
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O\v-b._

1 pz  0.0000000E+00
2 pz 6.3500000E-03
3 px -1.0000000E+01
4 px  1.0000000E+01
5 py -1.0000000E+01
3

minimum source weight = 1.0000E+00 maximurn source weight = 1.0000E+00

4 warning messages so far,
1cross-section tables

table length
tables from file testlibl
74000.02p 755

total 755

HNF-SD-SNE-CSWD-005, Rev. 0

p  0.0000000E+00 1.0000000E-01 0.0000000E+00 1.0000000E+00

print table 100

01/15/93

‘maximum photon energy set to 100.0 mev (maximum electron energy)

tables from file testlibl

74000.0le 478

decimal words of dynamically allocated storage

4 warning messages so far.
tarting merun.  field length= 0

ep0 = 0.00

11/16/88

prob20 - continuous energy electron version of problem prob19.

nps X y z cell surf v
1 0.000E+00 0.000E+00 0.000E+00
2 0.000E+00 0.000E+00 0.000E+00
3 0.000E+00 0.000E+00 0.000E+00
4 0.000E+00 0.000E+00 0.000E+00
5 0.000E+00 0.000E+00 0.000E+00
6 0.000E+00 0.000E+00 0.000E+00
7 0.000E+00 0.000E+00 0.000E+00
8 0.000E+00 0.000E+00 0.000E+00
9 0.000E+00 0.000E+00 0.000E+00
10 0.000E+00 0.000E+00 0.000E+00
11 0.000E+00 0.000E+H)0 0.000E+00
12 0.000E+00 0.000E+00 0.000E+00
13 0.000E+00 0.000E+00 0.000E+00
14 0.000E+00 0.000E+00 0.000E+00
15 0.000E+00 0.000E+00 0.000E+00
16 0.000E+00 0.000E+00 0.000E+00
17 0.000E+00 0.000E+00 0.000E+00
18 0.000E+00 0.000E+00 0.000E+00
19 0.000E+00 0.000E+00 0.000E+00

20 0.000E+00 0.000E+00 0.000E+00

21 0.000E+00 0.000E+00 0.000E+HO0

22 0.000E+00 0.000E+00 0.000E+00

23 0.000E+00 0.000E+00 0.000E+00

24 0.000E+00 0.000E+00 0.000E+00

25 0.000E+H00 0.000E+00 0.000E+00
6 0.000E+00 0.000E+00 0.000E+00
7 0.000E+00 0.000E+00 0.000E+00

e i e e e et e e s e e e e

v w energy  weight
1 3.096E-01 -4.068E-01 8.595E-01
1 9.871E-01 1.062E-01 1.197E-01
1-1.347E-01 5.198E-01 8.436E-01
1-6.548E-02 7.832E-01 6.184E-01
1 1.554E-01 -9.204E-01 3.588E-01
1 2.608E-01 -6.984E-01 6.665E-01
1 6.931E-01 -9.170E-02 7.149E-01
1-3.604E-01 4.799E-01 7.999E-01
1-2.241E-01 3.960E-01 8.905E-01
1-2.928E-01 -7.352E-01 6.114E-01
1 8.260E-01 1.184E-01 5.510E-01
1 7.540E-01 -1.976E-01 6.264E-01
1 8.140E-01 -3.427E-01 4.690E-01
1 -1.257E-01 8.038E-01 5.814E-01
1 -1.464E-01 -1.070E-01 9.834E-01
1 1.310E-02 -1.617E-02 9.998E-01
1 -8.843E-01 -4.126E-01 2.187E-01
1 4.260E-01 4.153E-01 8.038E-01
1-7.311E-01 -1.136E-02 6.822E-01
1-2.370E-01 3.207E-01 9.171E-01
1 4.276E-01 -2.485E-02 9.036E-01
1 7.662E-01 7.908E-02 6.378E-01
1-4.247E-01 2.688E-01 8.645E-01
1 2.096E-01 5.730E-01 7.923E-01
1 -2.665E-03 -5.270E-01 8.499E-01
1 7.228E-01 4.233E-01 5.463E-01
1 3.484E-01 -3.564E-0]1 8.669E-01
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print table 110

time

1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
LOOOE+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1L.OOOE+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.060E+00 1.000E+00 0.0G0E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00



28 0.000E+00 0.000E+00 0.000E+00
9 0.000E+00 0.000E+00 0.000E+00
‘) 0.000E+00 0.000E+00 0.000E+00
1 0.000E+00 0.000E+00 0.000E+00
32 0.000E+00 0.000E+00 0.000E+00
33 0.000E+00 0.000E+00 0.000E+00
34 0.000E+00 0.000E+00 0.000E+00
35 0.000E+00 0.000E+00 0.000E+00
36 0.000E+00 0.000E+00 0.000E+00
37 0.000E+00 0.000E+00 0.000E+00
38 0.000E+00 0.000E+00 0.000E+00
39 0.000E+00 0.000E+00 0.000E+00
40 0.000E+)0 0.000E+30 0.000E+00
41 0.000E+00 0.000E+00 0.000E+00
42 0.000E+00 0.000E+00 0.000E+00
43 0.000E+00 0.000E+00 0.000E+00
44 0.000EH0 0.000E+00 0.000E+00
45 0.000E+00 0.000E+00 0.000E+00
46 0.000E+00 0.000E+00 0.000E+00
47 0.000E+00 0.000E+00 0.000EH0
48 0.000E+00 0.000E+00 0.000E+00
49 0.000E+00 0.000E+00 0.000E+00
50 0.000E+00 0.000E+00 0.000E+00
lproblem summary

run terminated when
[

1 8.706E-01 -3.198E-01 3.738E-01
1-8.188E-01 2.059E-01 5.359E-01
1 5.727E-01 8.124E-01 1.100E-01
1 5.390E-02 5.914E-01 8.046E-01
1-5.778E-01 5.37SE-01 6.141E-01
1-7.198E-01 -2.890E-0! 6.311E-01
1 2.210E-01 2.482E-01 9.432E-01
1 4.339E-01 7.515E-02 8.978E-01
1-4.263E-01 8.490E-01 3.123E-01
1-3.933E-01 -9.179E-01 5.266E-02
1-4.846E-01 4.378E-01 7.573E-0!
1-5.950E-01 -5.730E-01 5.636E-01
1-7.252E-01 -5.143E-01 4.578E-01
1-7.156E-01 4.734E-01 5.136E-01
1-1.771E-01 9.229E-01 3.417E-01
1-1.149E-01 -4.206E-01 8.999E-01
1 4.509E-01 8.630E-02 8.884E-01
1-7.358E-01 2.500E-01 6.294E-01
1-8.448E-01 3.645E-01 3.917E-01
1 1.958E-01 -2.769E-01 9.407E-01
1 2.788E-01 -7.325E-03 9.603E-01
1-3.201E-01 4.174E-01 8.505E-01
1 8.960E-01 -1.641E-01 4.126E-01

10000 particle histories were done.
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1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.0O0E+00 1.000E+H00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+H)0 1.000E+00 0.000E+00
1.OOOE+00 1.000E+00 0.000E+00
1.000E+H)0 1.000E+00 0.000E+00
1.0O00E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.O0OE+00 1.000E+00 0.000E+00
1.OOOE+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.000E+00 1.000E+00 0.000E+00
1.O0OE+(0 1.000E+00 0.000E+00
1.O0OE+00 1.000E+00 0.000E+00

photon creation  tracks  weight energy photon loss tracks  weight energy
(per source particle) {per source particle)
source 0 0. 0. escape 575 S5.7500E-02 1.5476E-02
energy cutoff [ 0.
time cutoff’ 0 0 (¢
{ght window 0 0 0. weight window 0 o 0.
.Zimpomnce 0 0. 0. cell importance 0 0. 0.
1ght cutoff 0 0. 0. weight cutoff 0 o 0.
energy importance 0 0. 0. energy importance 0 0. 0.
dxtran 0 0 0. dxtran ¢ o 0.
forced collisions 0 0 0. forced collisions 0 0 0.
exp. transform 0 0. 0. exp. transform 0 0. 0.
from neutrons 0 o 0. complon scatter 0 0. 6.6993E-05
bremsstrahlung 694 6.9400E-02 1,7315E-02 capture 119 1.1900E-02 1.7720E-03
p-annihilation 0 0. pair production 0 0. 0.
electron x-rays [ 0.
1st fluorescence 0 0 0.
2nd fluorescence 0. 0.
total 694  6.9400E-02 1.7315E-02 total 694  6.9400E-02 1.7315E-02
number of photons banked 694 average lifetime, shakes cutoffs
photon tracks per source particle  6.9400E-02 escape 6.7786E-05 tco 1.0000E+34
photon collisions per source particle 1.3000E-02 capture 8.3325E-05 eco 1.0000E-01
total photon collisions 130 capture of escape 7.045013-05 wel  0.0000E+00
any termination 7.0450E-05 wc2  0.0000E+00
[
electron creation tracks  weight energy electronloss  tracks  weight energy
(per source particle) (per source particle)
source 10000 1.0000E+00 1.0000E+00 escape 9464 9.4640E-01 7.1762E-01
energy cutoff 2046 2.0460E-01 2.0141E-02
time cutoff [N 0.
weight window 0 0 weight window 0 0 0.
cell importance ¢ o 0. cell importance 0 0 0.
weight cutoff’ 0 0 [ weight cutoff ¢ o 0.
energy importance [0 0. energy importance 0 0. 0.
pair production 0 0. 0. scattering 0 0 2.6560E-01
apton recoil 2 2.0000E-04 3.7815E-05 bremsstrahlung 0 0. 2.4158E-02
o-electric 29 2.9000E-03 4.7387E-04
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photon auger 0 0 0.

a-ctron auger ¢ 0. 0.

k-on 1479 1.4790E-01 2.7007E-02
total 11510 1.1SI0E+00 1.0275E+00 total 11510 1.1510E+00 1.0275E+00

number of electrons banked 1510 cutoffs

electron tracks per source particle  1.1510E+00 tco 1.0000E+34

electron sub-steps per source particle 7.7164E+01 eco 1.0000E-01

total electron sub-steps 771636 wel  0.6000EH)0

w2 0.0000E+00

computer time so far in thisrun ~ 0.00 minutes ‘maximum number ever in bank 4
computer time in mcrun 0.00 minutes bank overflows to backup file 0
source particles per minute 0.0000E+00 field length 0
random numbers generated 4748878 most random numbers used was 4277 in history 7375

range of sampled source weights = 1.0000E+00 to 1.0000E+30
Iphoton activity in each cell print table 126

tracks  population collisions collisions number flux average  average
cell  entering *weight  weighted weighted track weight track mfp
{per history) energy  energy (relative) (cm)

11 0 694 130 1.3000E-02 2.8286E-01 2.8286E-01 1.0000E+00 1.6113E-01

total [ 694 130 1.3000E-02
1electron activity in each cell print table 126
tracks  populati bstep b: number flux average  average
cell  entering *weight weighted weighted track weight track mip

(per history) energy  emergy (relative)  (cm)

11 10000 11510 771636 7.7164E+01 7.4988E-01 7.6821E-01 1.0000E+00 2.5110E-04

Qotzl 10000 11510 771636 7.7164E+01
ly 1 nps= 10000

tally type 1* energy crossing a surface. units mev
tally for photons

surface: 1 2
energy
1.0000E-01  0.00000E+00 0.0000 0.00000E+00 0.0000
1.9100E-01 1.20113E-03 0.1079 2.16688E-03 0.0814
2.8200E-01 8.17217E-04 0.1673 2.04350E-03 0.1062
3.7300E-01 9.52191E-04 0.1829 1.82060E-03 0.1357
4.6400E-01 1.03815E-03 0.2001 1.00234E-03 0.2043
5.5500E-01 5.66295E-04 0.3018 8.02842E-04 0.2503
6.4500E-01 6.09365E-04 0.3162 6.54966E-04 0.3016
7.3600E-01 3.45345E-04 0.4472 4.20131E-04 0.4085
8.2700E-01 7.79347E-050.9999 7.03770E-04 03334
9.1800E-01 1.70096E-04 0.7070 8.29418E-05 0.9999
1.1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  5.77773E-03 0.0811 9.69798E-03 0.0608
Itally 6 nps= 10000
tally type 6 track length estimate of heating. units mev/gram
tally for photons

masses
cell: 1
4.90220E+01
cell: 1
energy

1.0000E-01 0.00000E+00 0.0000
1.9100E-01 1.80395E-05 0.0935
R-8200E-01 4.79830E-06 0.1242

.7300E-01  1.64870E-06 0.2061
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4.6400E-01

.5500E-01
‘4500501
“3600E-01
8.2700E-01

9.1800E-01
1.1000E+60

1.76412E-06 0.4116
6.34259E-07 0.4736
2.47457E-07 0.3129
2.58011E-07 0.6571
1.16245E-07 0.3470
4.46610E-08 0.6403
0.00000E+00 0.0000

total  2.75512E-050.0722
ltally 28 nps= 10000
tally type 8* energy deposition units mev

tally for

cell:
energy

photons electrons

1

-1.0000E-03 -8.72550E-04 0.1508

0.0000E+00
1.0000E-06
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01
1.1000E+00

0.00000E+00 0.0000
0.00000E-+00 0.0000
1.08193E-02 0.0227
3.91016E-02 0.0170
4.36100E-02 0.0210
3.53763E-02 0.0286
2.66881E-02 0.0382
2.21833E-02 0.0468
1.58947E-02 0.0606
1.08330E-02 0.0790
8.71177E-03 0.0940
6.65495E-03 0.1136
4.79000E-02 0.0446

total  2.66900E-01 0.0090
Hally 11 nps= 10000
tally type 1* energy crossing a surface. units mev

tally for

surface:
nergy
.0000E-01

1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01
1.1000E+00

electrons
1 2

0.00000E+00 0.0000
1.08698E-03 0.1176
2.19643E-03 0.1039
3.60063E-03 0.0956
6.94424E-03 0.0774
1.32283E-02 0.0615
2.19441E-02 0.0516
3.87821E-02 0.0411
6.96113E-02 0.0321
1.17955E-01 0.0253
1.58764E-01 0.0225

0.00000E+00 0.0000
6.53601E-04 0.1495
1.83325E-03 0.1165
3.37231E-03 0.0988
6.18557E-03 0.0823
1.27247E-02 0.0628
1.93787E-02 0.0550
4.62743E-02 0.0374
9.53277E-02 0.0269
9.53443E-02 0.0284
2.41655E-03 0.1959

total  4.34113E-01 0.0097 2.83511E-01 0.013¢
Itally 21 nps= 10000

tally type 1

tally for

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01
1.1000E+00

electrons
1 2

0.00000E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 0.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253
1.65500E-01 0.0225

number of particles crossing a surface.

0.00000E+00 0.0000
4.60000E-03 0.1471
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 0.0822
2.43000E-02 0.0627
3.21000E-02 0.0549
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284
2.60000E-03 0.1959

total  5.51300E-01 0.0094 3.95100E-01 0.0126

tally type 1

’.ly 31 nps= 10000

number of particles crossing a surface.
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tally for electrons

. this tally is modified by f elc
surface: 1 2

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

0.00000E+00 0.0000 0.00000E+00 0.0000

~7.70000E-03 0.1165
-9.30060E-03 0.1032
~1.09000E-02 0.0953
-1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321
~1.34800E-01 0.0253

-4.60000E-03 0.1471
~7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
~1.21300E-01 0.0269
-1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126
itally 41 nps= 10000

tally type 1

tally for electrons
this tally is modified by ft eic

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01
1.1000E+00

1 2

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

number of particles crossing 2 surface.

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

1800E-01
1000E+00 0.G00G0E+00 0.0000 0.00000E+00 0.0000
total  0.00000E+00 0.0000 0.00000E+00 0.0000

1 2

0.00000E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 0.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253
1.65500E-01 0.0225

0.00000E+00 0.0000
4.60000E-03 0.1471
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 00822
2.48000E-02 0.0627
3.21000E-02 0.0549
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284
2.60000E-03 0.1959

total  S.51300E-01 0.0094 3.95100E-01 0.0126

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01
1.1000E+00

1 2

0.00600E+00 0.0000
7.70000E-03 0.1165
9.30000E-03 0.1032
1.09000E-02 0.0953
1.65000E-02 0.0772
2.58000E-02 0.0614
3.63000E-02 0.0515
5.59000E-02 0.0411
8.86000E-02 0.0321
1.34800E-01 0.0253
1.65500E-01 0.0225

0.00600E+00 0.0000
4.60000E-03 0:1471
7.60000E-03 0.1158
1.02000E-02 0.0985
1.46000E-02 0.0822
2.48000E-02 0.0627
3.21000E-02 0.0549
6.67000E-02 0.0374
1.21300E-01 0.0269
1.10600E-01 0.0284
2.60000E-03 0.1959

) tal  5.51300E-01 0.0094 3.95100E-01 0.0126
y 51 nps= 10000
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tally type 1 number of particles crossing a surface.

‘ tally for electrons

this tally is modified by ft elc

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
0.0000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.000C0E+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000
0.00000E-+00 0.0000
0.00000E+00 0.0000
0.00000E+00 0.0000

1.1000E+00 0.00000E+00 0.0000 0.00000E+00 0.0000
total  0.00000E+00 0.0000 0.00000E+00 0.0000

surface:

energy
1.0000E-01
1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01
9.1800E-01

1 2

0.00000E+00 0.0000
-7.70000E-03 0.1165
-9.30000E-03 0.1032
~1.09000E-02 0.0953
-1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
~8.86000E-02 0.0321
-1.34800E-01 0.0253

0.00000E+00 0.0000
-4.60000E-03 0.1471
~7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269
~1.10600E-01 0.0284

1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126

urface:
energy

1 2

1.0000E-01 0.00000E+000.0000 0.00000E+00 0.0000

1.9100E-01
2.8200E-01
3.7300E-01
4.6400E-01
5.5500E-01
6.4500E-01
7.3600E-01
8.2700E-01

-7.70000E-03 0.1165
-9.30000E-03 0.1032
-1.09060E-02 0.0953
-1.65000E-02 0.0772
-2.58000E-02 0.0614
-3.63000E-02 0.0515
-5.59000E-02 0.0411
-8.86000E-02 0.0321

-4.60000E-03 0.1471
-7.60000E-03 0.1158
-1.02000E-02 0.0985
-1.46000E-02 0.0822
-2.48000E-02 0.0627
-3.21000E-02 0.0549
-6.67000E-02 0.0374
-1.21300E-01 0.0269

9.1800E-01 -1.34800E-01 0.0253 -1.10600E-01 0.0284
1.1000E+00 -1.65500E-01 0.0225 -2.60000E-03 0.1959
total  -5.51300E-01 0.0094 -3.95100E-01 0.0126

Itally 58

tally type 8  pulse height distribution.

nps= 10000

tally for photons electrons

cell:
energy

1

units number

-1.0000E-03 7.40000E-03 0.1158
0.0000E+00 0.00000E~+00 0.0000
1.0000E-06 0.00000E+00 0.0000
1.0000E-01 2.12600E-01 0.0192
1.9100E-01 2.65500E-01 0.0166
2.8200E-01 1.87700E-01 0.0208
3.7300E-01 1.09500E-01 0.0285
4.6400E-01 6.44000E-02 0.0381
5.5500E-01 4.37000E-02 0.0468
6.4500E-01 2.66000E-02 0.0605
7.3600E-01 1.58000E-02 0.0789

' .2700E-01 1.12000E-02 0.0940
.1800E-01 7.70000E-03 0.1135

262

HNF-SD-SNF-CSWD-005, Rev. 0



HNF-SD-SNF-CSWD-005, Rev. 0

s 1.1000E+00 4.79000E-02 0.0446

’ total  1.00000E+00 0.0000
ly 8 nps= 10000
tally type 8* energy deposition
tally for photons electrons

units mev

cell: 1
energy
1.0000E+03  2.66900E-01 0.0090
1status of the statistical checks used to form confidence intervals for the mean for each tally bin

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins

1 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably
missed all bin error check: 24 tally bins had 4 bins with zeros and 17 bins with relative errors exceeding 0.10

6 missed 1 of 10 tfc bin checks: the variance of the variance appears not to decrease as 1/nps for the last half of problem
missed all bin etror check: 12 tally bins had 2 bins with zeros and 8 bins with relative errors exceeding 0.10

28 passed the 10 statistical checks for the tally fluctuation chart bin result
missed all bin error check: 15 tally binshad 2 bins with zeros and 2 bins with relative errors exceeding 0.10

11 missed 1 of 10 tfc bin checks: the slope of decrease of Jargest tallies is less than the minimum acceptable value of 3.0
missed all bin error check: 24 tally bins had 2 bins with zeros and 5 bins with relative errors exceeding 0.10

21 missed 1 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 24 tally bins had 2 bins with zeros and 5 bins with relative errors exceeding 0.10

31 missed 2 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
nuissed all bin error check: 24 tally bins had 2 bins with zeros and 5 bins with relative errors exceeding 0.10

41 missed 1 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 72 tally bins had 28 bins with zeros and 10 bins with relative errors exceeding 0.10

51 missed 2 of 10 tfc bin checks: the estimated mean has a trend during the last half of the problem
missed all bin error check: 72 tally bins had 28 bins with zeros and 10 bins with relative errors exceeding 0.10

58 passed the 10 statistical checks for the tally fluctuation chart bin result
missed all bin error check: 15 tally bins had 2 bins with zeros and 2 bins with relative errors exceeding 0.10

8 passed the 10 statistical checks for the tally fluctuation chart bin result
passed all bin error check: 1 tally bins all have relative errors less than 0.10 with no zero bins

the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
the tally bins with zeros may or may not be correct: compare the source, cutoffs, multipliers, et cetera with the tally bins.

wamning. 7 of the 10 tally fluctuation chart bins did not pass all 10 statistical checks.
waming. 9 of the 10 tallies had bins with relative errors greater than recommended.
ally fluctuation charts

tally 1 tally 6 tally 28
nps mean error vov slope fom mean error vov slope fom mean
1000 6.7975E-03 0.2399 0.0835 0.0 2.0857E-05 0.1589 0.0525 0.0
2000 5.5780E-03 0.1884 0.0641 0.0 2.4397E-05 0.1701 0.1693 0.0

error vov slope fomn
2.6993E-01 0.0279 0.0044 10.0
2.6475E-01 0.0199 0.0022 10.0

3000 5.8779E-03 0.1455 0.0373 0.0
4000 5.7880E-03 0.1317 0.0311 0.0
5000 5.9924E-03 0.1168 0.0239 0.0
6000 5.9423E-03 0.1055 0.0195 0.0
7000 5.9749E-03 0.0968 0.0170 0.0
8000 5.7670E-03 0.0913 0.0154 0.0
9000 5.7398E-03 0.0864 0.0135 0.0
10000 5.7777E-03 0.0811 0.0120 0.0

2.6650E-05 0.1343 0.1060 0.0
2.7894E-05 0.1145 0.0656 0.0
2.7855E-05 0.1020 0.0485 0.0
2.7793E-05 0.0931 0.0418 0.0
2.8647E-05 0.0919 0.0581 0.0
2.8249E-05 0.0838 0.0524 10.0
2.7485E-05 0.0779 0.0491 10.0
2.7551E-05 0.0722 0.0436 10.0

2.6433E-01 0.0161 0.0015 10.0
2.6224E-01 0.0140 0.0011 10.0
2.6175E-01 0.0126 0.0009 10.0
2.6496E-01 0.0116 0.0007 10.0
2.6691E-01 0.0107 0.0006 10.0
2.6739E-01 0.0100 0.0005 10.0
2.6699E-01 0.0095 0.0005 10.0
2.6690E-01 0.0090 0.0004 10.0



wily 11

nps mean error vov slope fom
000 4.4504E-01 0.0296 0.0002 2.1

2000 4.4489E-01 0.0211 0.0001 2.0
3000 4.4226E-01 0.0173 0.0001 1.8
4000 4.4011E-01 0.0151 0.0000 1.8
5000 4.4004E-01 0.0135 0.0000 1.9
6000 4.3549E-01 0.0125 0.0000 1.8
7000 4.3477E-01 0.0115 0.0000 1.9
8000 4.3339E-01 0.0108 0.0000 1.8
9000 4.3428E-01 0.0102 0.0000 1.7
10000 4.3411E-01 0.0097 0.0000 1.6

tally 41

nps mean error vov slope fom
1000 5.6500E-01 0.0286 0.0004 4.4
2000 5.6500E-01 0.0204 0.0003 4.4
3000 5.6400E-01 0.0168 0.0002 10.0
4000 5.6100E-01 0.0147 0.0002 10.0
5000 5.5860E-01 0.0131 0.0001 10.0
6000 5.5433E-01 0.0121 0.0001 10.0
7000 5.5386E-01 0.0112 0.0001 10.0
8000 5.5238E-01 0.0105 0.0001 10.0
9000 5.5200E-01 0.0099 0.0001 10.0
10000 5.5130E-01 0.0094 0.0001 10.0

wlly 8
nps mean error vov slope fom
1000 2.6993E-01 0.0279 0.0044 10.0
2000 2.6475E-01 0.0199 0.0022 10.0
3000 2.6433E-01 0.0161 0.0015 10.0
4000 2.6224E-01 0.0140 0.0011 10.0
000 2.6175E-01 0.0126 0.0009 10.0
6000 2.6496E-01 0.0116 0.0007 10.0
7000 2.6691E-01 0.0107 0.0006 10.0
8000 2.6739E-01 0.0100 0.0005 10.0
9000 2.6699E-01 0.0095 0.0005 10.0
10000 2.6690E-01 0.0090 0.0004 10.0
tally data written to file inp20m

6 warning messages so far.

run terminated when

File: Inp24o0

tally 21

tally 51

tally 31

mean etror vov slope fom
5.6500E-01 0.0286 0.0004 4.4
5.6500E-01 0.0204 0.0003 4.4
5.6400E-01 0.0168 0.0002 10.0
5.6100E-01 0.0147 0.0002 10.0
5.5860E-01 0.0131 0.0001 10.0
5.5433E-01 0.0121 0.0001 10.0
5.5386E-01 0.0112 0.0001 10.0
5.5238E-01 0.0105 0.0001 10.0
5.5200E-01 0.6099 0.0001 10.0
5.5130E-01 0.0094 0.0001 10.0

tally 58
mean error vov slope fom
-5.6500E-01 0.0286 0.0004 0.0
~5.6500E-01 0.0204 0.0003 0.0
-5.6400E-01 0.0168 0.0002 0.0
-5.6100E-01 0.0147 0.0002 0.0
-5.5860E-01 0.0131 0.0001 0.0
-5.5433E-01 0.0121 0.0001 0.0
-5.5386E-01 0.0112 0.0001 0.0
-5.5238E-01 0.0105 0.0001 0.0
-5.5200E-01 0.0099 0.0001 0.0
-5.5130E-01 0.0094 0.0001 0.0

10000 particle histories were done.

1-  prob 24 - reflecting lattice. 15x15 at 3.75 w/o u-235 enrichment.

2- 1 1-10.182-1v=2
3- 2 2-0011-2u=2
4- 3 3-6.552-3u=2
5- 4 4.103u=2
6- 5 4-1.0-14:15u=3
7- 6 3-6.5514-15u=3
8- 7 4-1.0-4+5-6+7u=1lat=1 fil=-8:8 -8:3 0:0
9- T17r214r11214r1122322322r322
10- 3221126r326ri1123r3
11- 24r323r1122328322
12- 11214r1122r322r322r
13- 322r11214r1122328¢3
14- 221123r324r323r11
15- 26r326r11223223
16- 22r32232211214r11214r1 17
Y- 8 0-8 .10 -12u=4fill=]
- 9 5-7.9810u=4
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mean error vov slope fom
-5.6500E-01 0.0286 0.0004 0.0
-5.6500E-01 0.0204 0.0003 0.0
-5.6400E-01 0.0168 0.0002 0.0
-5.6100E-01 0.0147 0.0002 0.0
-5.5860E-01 0.0131 0.0001 0.0
-5.5433E-01 0.0121 0.0001 0.0
-5.5386E-01 0.0112 0.0001 0.0
-5.5238E-01 0.0105 0.0001 0.0
-5.5200E-01 0.0099 0.0001 0.0
-5.5130E-01 0.0094 0.0001 0.0

mean error vov slope fom
1.0000E+00 0.0000 0.0000 10.0
1,0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0
1.0000E+00 0.0000 0.0000 10.0



27
28-
29-
30-
31-
3.
33-
34
35-
36-
37
38-
39-
40-
41-
42-
43-
44-
45-
46-
41
48-
49-
50-

o

54-
55-
56-
57-
58-
59-
60-
61~
62-
63

10 4.10-8 -10 +12u=4

11 4-1.0-16+49  u=5lat=1 fill=0:6 0:0 0:0 4 3r § 2r

12 0+28+29-19-17 +13 -18 fill=5

13 0+28-19+17 -31 +13 -18 fill=5 (-11.5 23 0)

14 0+428-19+31 -32 +13 -18 fill=5 (:23 46 0)

15 0+28 -19+32 -33 +13 -18 fill=5 (-69 69 0)

16 4-1.0+28-19+33+13-18

17 4-1.0428 42919 24 +18

18 6-7.9 (+28 +29 +10 -20 +23 -25):(+28 429 19 +23 -13)
(428 429 -19 424 -25)

19 7-7.088254305 (+28 +29 +20 -21 +22 -25):(+28 +29 -20 +22 -23)

20 0-28:29:421:-22:425

cz 464693
cz 483743
cz 535940
px 71501
px 71501
py 71501
py -.71501
px 11.0
px-11.0

10 py 110
12 pz 400.903
13 pz 340
14 ¢z 652018
15 ¢z 690118
16 px 120
17 py 120
18 pz 4390
19 ¢z 8225
20 cz 83.25
21 ¢z 116.35
22 pz 00

23 pz 33.0
24 pz 4479
25 pz 4859
*28 px 0.0
*29 py 0.0

31 py 350
32 py 58.0
33 py 81.0

VO N AW -

impm118r0
kecode 250 .72 445000

warning. tallies are normed per fission neutron for one generation.

64~
65-
66-
67-
68-
69-
70-
71
72-
73-
74-
75
76~
77-

ksre 1.5 1.5217.4515

ml 92235.40c 1.31964¢20 92238.40c 2.15905¢22

m2  8016.40¢ 1.00000000

m3 40000.40c 1.

m4  1001.00c 666666667 8016.40c 333333333

mS 26000.40c -.68874500 5010.-.00178200 5011.40c -.00721800
mé 26000.40c -.69500000

m7 26000.40c .830266962 6012.40c 133437328 14000.40¢ .002370386
mt4 iwtr.0lt

drxs

prdmp 2j -1

f6:n 812 13 14 15 $ heating in mat=0 cells kills menp4.2

sd6 14r

total fission nubar data are being used.

waming, continuous-energy cross-section table used for 1001.00d

ing. continuous-energy cross-section table used for 5011.40d

¢
ming. continuous-energy cross-section table used for 6012.40d
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ing. continuous-energy cross-section table used for 8016.40d
warning. continuous-energy cross-section table used for 14000.404
warning. continuous-energy cross-section table used for 26000.40d
warning. continuous-energy cross-section table used for 40000.40d
waming. continuous-energy cross-section table used for 92235.40d
warning. continuous-energy cross-section table used for 92238.40d

waming. 4 of the materials had unnormalized fractions.
Icells print table 60

atom  gram neutron
cell mat density density volume  mass pieces importance

1 2.57597E-02 1.01820E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
2 3.76497E-05 1.00000E-03 0.00000E+00 0.00000E+00 0 1.0000E+00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 ¢ 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.000G0E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+30 0.00000E+00 0 1.0000E+00
3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
5 8.97738E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+)0
10 10 4s1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
11 11 4s1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.00600E+00
12 12 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00
13 13 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 ¢ 1.0000E+00
i4 14 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
@

O 0B W
V0N U AW -

15 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
16 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
17 17 4s1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
18 18 6 8.51890E-02 7.90000E+00 0.00000E+00 0.00000E+00 ¢ 1.0000E+00
19 19 7 8.58502E-02 7.08325E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
20 20 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 O 0.0000E+00

total 0.00000E+00 0.00000E+00

11 warning messages so far.
Icross-section tables print table 100

table length

tables from file testlibl

1001.00c 2139 1-h-1 from endf-vi.1 mat 125 05/26/93

5010.03d 3945 b-10 endf/b-iv new gamma production format (1273) 140ct75
5011.40c 3473 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
6012.40c 5049 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
8016.40c 5693 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
14000.40c 8732 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
26000.40c 21846 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
40000.40c 111279 ENDL library name: nd%00719 MCNP translation: 900831 14:10:05 900323
92235.40c 40506 ENDL library name: nd900719 MCNP transiation: 9total nu 10:05 900503
92238.40c 48310 ENDL library name: nd901118 MCNP translation: total nu 56:49 901119
Iwtr.01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85

total 261165

waming. neutron energy cutoff is below some cross-section tables.
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imal words of dynamically allocated storage
source distribution written to file inp24s cycle= 0

12 waming messages so far.
Testimated keff results by cycle print table 175

cycle 1 k(collision) 0.658210 removal lifetime(abs) 5.1517E+03 source points generated 228
cycle 2 k(collision) 0.549318 removal lifetime(abs) 3.7645E+03 source points generated 209
cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

estimator cycle 4 aveof 2cycles combination simple average combined average  corr
k(collision)  0.584886  0.568374 0.0291  k(col/abs) 0.000000 0.6000  0.000000 0.0000 0.0000
(absorption) 0.583788  0.5911690.0125 k(abs/tkIn)  0.000000 0.0000  0.000000 0.0000 0.0000
kitrk length)  0.582547  0.5688770.0240 k(tkInfcol)  0.000000 0.0000  0.000000 0.0000 0.0000

rem life(col) 3.9485E+03  3.8951E+03 0.0137

rem life(abs) 4.0658E+03  3.9540E+03 0.0283  life(col/abs) 0.0000E+00 0.0000 0.0000E+00 0.0000 0.0000
source points generated 264

source distribution written to file inp24s cycle= 4
Iproblem summary

run terminated when 4 kcode cycles were done.

neutron creation  tracks  weight energy neutron loss fracks  weight energy
(per source particle) (per source particle)

source 940 1.0638E+00 1.9444E+00 escape 0 0. 0.
energy cutoff’ 0 0 0.

time cutoff 0 0. 0.
ht window 0 0. 0. weight window 0 0. 0.
importance o 0 0. cell importance 0 0

weight cutoff 0 5.6409E-02 1.1284E-06 weight cutoff’ 944 5.2413E-02 7.1769E-07

energy importance 0 o 0. energy importance 0 0. 0.

dxtran 0 0. 0. dxtran 0 0. 0.

forced collisions 0. 0. forced collisions 0

exp. transform 0. A exp. transform 0 3

upscattering ¢ 0. 1.4710E-07 downscattering 0. 1.8098E+00
capture 0 8.1698E-01 1.8384E-02

{n,xn) 8 6.9970E-03 3.6428E-03 loss to (n,xn) 4 3.4985E-03 2.8025E-02

fission 0 0. 0. loss to fission 0 2.5434E-01 9.1864E-02

total 948 1.1272E+00 1.9481E+00 total 948 1.1272E+H00 1.9481E+00

SR

0.
0.
o

number of neutrons banked 4 average lifetime, shakes cutoffs

neutron tracks per source particle  1.0085E+00 escape 0.0000E+00 tco 1.OOOOE+34
neutron collisions per source particle 6.1389E+01 capture 4.1766E+03 eco 0.0000E+00
total neutron collisions 57706 capture or escape 4.1766E+03 wel -5.0000E-01

net multiplication 1.0033E+00 0.0030 any termination 4.4650E+03 we2 -2.5000E-01

computer time so far in thisrun  0.00 minutes maximum number ever in bank 1

computer time in merun 0.00 minutes bank overflows to backup file 0

source particies per minute 0.0000E+00 field length 0

random numbers generated 690539 most random numbers used was 3677 in history 21

range of sampled source weights = 9.8814E-01 to 1.1962E+00
neutron activity in each cell print table 126

tracks population collisions collisions number flux average  average
cell entering . * weight weighted weighted track weight track mfp
(per history) energy  energy (relative) (cm)

2 29440 944 0 0.0000E+00 3.3819E-04 6.3029E-01 8.4006E-01 9.6437E+03

R ‘1 1 15187 944 4054 3.5039E+00 3.6399E-04 6.5723E-01 8.4316E-01 3.8971E+00
3 31610 944 1028 9.2538E-01 3.1626E-04 6.047SE-01 8.3961E-01 3.6368E+00
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4 44969 944 40660 3.0973E+01 3.0008E-04 5.9877E-01 8.3882E-01 1.4858E+00
t 5 8213 845 8775 6.4600E+00 2.0190E-04 5.0976E-01 8.1000E-01 1.3256E+00
6 4924 791 109 9.6195E-02 2.0789E-04 5.2658E-01 8.2057E-01 3.6398E+00
77 2832 638 1607 1.4612E+00 8.5166E-04 7.1930E-01 9.4163E-01 1.7232E+00
8
9

8 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
El 1333 607 1347 1.2836E+00 3.8320E-03 8.0017E-01 9.7093E-01 3.1777E+00
10 10 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
n nu 7 1 126 9.7846E-02 9.0288B-05 3.2866E-01 7.7027E-01 1.0087E+00
12 12 0 0 0 0.0000E+00 C.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
13 13 0 0 0 0.0000E+00 C.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 14 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 15 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
16 16 0 ] 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 17 0 0 0 0.0000E+00 C.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
18 18 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
19 19 0 0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

total 138515 6658 57706 4.4801E+01

the initial fission neutron source distribution used the 1 source points that were input on the ksrc card.
the criticality problem was scheduled to skip 2 cycles and run a total of 4 cycles with nominally 250 neutrons per cycle.
this problem has run 2 inactive cycles with 478 neutron histories and 2 active cycles with 462 neutron histories.

this lation has pleted the req d number of keff cycles using a total of 940 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no bined collision/at

ption/track-length estimate for keff because only 2 active cycles were run.

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

.keffestimator keff standard deviation  68% confid 95% 99% confid corr

collision  0.56837 0.01651 0.53834 10 0.5984]1  0.35851 10 0.77824  0.00000 to 1.61951
absorption  0.59117 0.00738 0.57774 10 0.60460  0.49735 10 0.68498 0.12129 to 1.06105
track length  0.56888 0.01367 0.54401 10 0.59374  0.39513 t0 0.74263  0.00000 to 1.43912
1individual and average keff estimator results by cycle

keff neutron Kkeff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k(abs) stdev k(track)stdev k(c/a/t) stdev forn

1 25010.65821 0.61995 0.71299 |
2 22810.54932 0.55922 0.57971 |
e begin active keff cycles
3 209}0.55186 0.59855 0.55521 |

4 2530.58489 0.58379 0.58255 | 0.568370.01651 0.59117 0.00738 0.56888 0.01367 |

the largest active cycle keffs by estimator are: the smallest active cycle keffs by estimator are:
collision 0.58489 on cycle 4 collision 0.55186 on cycle 3
absorption 0.59855 on cycle 3 absorption 0.58379 on cycle 4
track length 0.58255 on cycle 4 track length 0.55521 on cycle 3
Itally 6 nps= 940 .
tally type 6 track length estimate of heating. units mev/gram

tally for neutrons
number of histories used for normalizing tallies=  500.00

cell: 8 12 13 14 15
1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00

o el 8
‘ 4.02566E+01 0.0434
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{ cell 12

Q 2.65224E+01 0.0629
113
1.32494E+01 0.0904

cell 14
9.78180E-01 0.4014

cell 15

1.20234E-01 0.9710
1analysis of the results in the tally fluctuation chart bin (tfc) for tally 6 withnps= 940 print table 160

normed average tally per history = 4.02566E+01 unnormed average tally per history =4.02566E+01

estimated tally relative eror = 0.0434 estimated variance of the variance =0.0095
relative error from zero tallies = 0.0128 relative error from nonzero scores = 0.0415
number of nonzero history tallies = 462 efficiency for the nonzero tallies = 0.9240
history number of largest tally = 641 largest unnormalized history tally = 2.71752E+02

(largest tally)/(average tally) = 6.75049E+00 (largest tally)/(avg nonzero tally)= 6.23745E+00

{confidence interval shiftymean = 0.0014 shifted confidence interval center = 4.03113E+01

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 462 for this table because 2 keffcyclesand 478 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1)/value(nps)-1.
mean 4.02566E+01 4.07566E+01 0.012420
relative error 4.34431E-02 4.24506E-02 -0.022846
variance of the variance 9.52674E-03 1.33327E-02 0.399508
hifted center 4.03113E+01 4.03457E+01 0.000853
igure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

#+%%2 the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

e

results of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 6

tfc bin lative erro --~variance of the variance—  ~figure of merit--  -pdf-
behavior behavior value decrease decreaserate  value decrease decreaserate  value behavior slope

desired random  <0.10 yes l/sqrt(nps) <0.10  yes 1/mps constant random  >3.00
observed random 0.04 yes yes 001 yes yes 0.00
passed? yes yes  yes yes yes  yes yes no

warning. the tally in the tally fluctuation chart bin did not pass 1 of the 10 statistical checks.

1unnormed tally density for tally 6 nonzero tally mean(m) = 4.357E+0] nps= 940 print table 161
abscissa ordinate log plot of tally probability density fumction in tally ) ion chart bin(; de,slope= 0.0)
tally number num den log den:d d d d

. 5101 13.87-02 -1.412 i | 1
501 26.15:02 -1.211 i | [
01 124402 -1.612 | | }
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50101 119402 -1.712 I I |
101 23.08-02 -1.511 I I
Q&l 33.67-02 -1.435 | |
P0+00  54.86-02 -1.313 f y
126400 17.72:03 2.112 I { ]
158400  53.07-02 -1.513 I |
200400 7 3.41-02 -1.467 | |
251400 623202 -1.634 | I i
316400 82.46-02 -1.609 | I |
398400 112.69-02 -1.571 [ {
501400 142.72-02 -1.566 | I
631400 101.54-02 -1.812 | | |
7.94+00 14 1.71-02 -1.766 | I |
1.00+01 13 1.26-02 -1.898 f | |
126401 16 1.24-02 -1.908 } | |
158401 11 6.75-03 -2.171 | | |
2.00401  209.75-03 -2.011 } | |
251401 32 1.24-02 -1.907 I { |
316401 41 1.26-02 -1.899 | [ |
3.98+01 24 5.86-03 -2.232 | I |
501401 489.31-03 -2.031
631401  548.32-03 -2.080 | | ]
7.94+01  404.90-03 -2.310 I | |
100402 2827203 -2.565 | | |
126402 20 1.54-03 -2.811 ; |
1.58402 21 1.29-03 -2.890 | |
200402 29.75-05 4011 #essrsssiexnasns |
251402 00.00+00 0.000 | |
316+02  13.08-05 4.512 % | !
total  4629.24-01  d 4

Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

. result of statistical checks for the tfc bin (the first check not passed is listed) and emmor magnitude check for all bins

6 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the large tally slope reliably

missed all bin error check:

the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other taily bins.

warning.
warning.

1ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
1 of the 1 tallies had bins with relative errors greater than recommended.

1tally fluctuation charts

taily 6

nps mean etror vov slope fom
940 4.0257E+01 0.0434 0.0095 0.0
tally data written to file inp24m

15 wamning messages so far.

Tun terminated when 4 kcode cycles were done.

File: Outp24

1-  prob 24 —reflecting lattice. 15x15 at 3.75 w/o u-235 enrichment.

2-
3-
4-
5-
6-
7-

N D W -

1-10.182 -1 u=2

2-0011-2u=2

3-6.552-3u=2

4-1.03v=2

4-1.0-14:15u=3

3-6.5514-15u=3

4.1.0 -4 +5 -6 +7 v=1 lat=1 fill=-8:8 -8:8 0:0
117r214r11214r1122322322r322
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L
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-

37-

53-
54-
55-
56-
57-
58-
59-
60-
61-
62-
63-

3221126r326r1123r3
24r323r1122328r322
11214r1122r322r322r
322r11214r11223283
221123r324r323r11
26r326r11223223
22r32232211214r11214r117r

8 0-8 -10 -12u=4fil=1

9 5-79810u=4

10 4-1.0-8 -10 +12u=4

11 4-1.0-16+9 u=5 lat=1 fil}=0:6 0:0 0:04 3r 5 2r

12 0+28+429-19-17+13 -18fill=5

13 0428 -19+17 -31 +13-18fill=5(-11.523 0)

14 0+28-19+31-32+13 -18 fill=5 (-23 46 0)

15 0-+28-19+32-33 +13 -18 fill=5 (-69 69 0)

16 4-1.0+28-19+33+13-18

17 4-1.0+28 +29-19-24 +18

18 6-7.9 (+28 +29 +19 -20 +23 -25):(+28 +29 -19 +23 -13)
(+28 +29 -19 +24 -25)

19 7 -7.088254305 (+28 +29 +20 -21 +22 -25):(+28 429 -20 +22 -23)

20 0-28:-29:421:-22:425

1 cz 464693
2 cz A83743
3 cz .535940
4 px .71501
5 px-71501
6 py .71501
7 py-71501
8 px 110

9 px-11.0
10 py 110
12 pz 400.903
13 pz 340
14 cz 652018
15 ¢z 690118
16 px 120
17 py 12.0
18 pz.439.0
19 c2/82.25
20: ¢z 8325
21 cz 11635
22 pz 0.0

23 pz 33.0
24 pz 4479
25 pz 485.9
*28 px 0.0
*29 py 0.0

31 py 350
32 py 58.0
33 py 81.0

imp:nl18r0
keode 250 .7 24 4500 0

waming. tallies are normed per fission neutron for one generation.

64-
65~
66-
67~
68-
69-
70-
71-
72~

@&

ksre 1.5 1.5217.4515

ml 92235.40c 1.31964¢20 92238.40c¢ 2.15905¢22

m2  8016.40c 1.00000000

m3 40000.40¢ 1.

m4  1001.00c .666666667 8016.40c 333333333

mS 26000.40c -.68874500 5010. -.00178200 5011.40c -.03721800
mé 26000.40¢ -.69500000

m7 26000.40c .830266962 6012.40¢ .133437328 14000.40c .002370386

mt4 Iwtr.01t

drxs

prdmp 2j -1

f6:n 812 13 14 15 § heating in mat=0 cells kills menp4.2
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( 6- 536 14r
1 fission nubar data are being used.

waming. continuous-energy cross-section table used for 1001.00d
waming. continuous-energy cross-section table used for 5011.40d
waming. continuous-energy cross-section table used for 6012.40d
waming. continuous-energy cross-section table used for 8016.40d
warning. continuous-energy cross-section table used for 14000.40d
warning. continuous-energy cross-section table used for 26000.40d
warning. continuous-energy cross-section table used for 40000.40d
warning. continuous-energy cross-section table used for 92235.40d
warning. continuous-energy cross-section table used for 92238.40d

wamning. 4 of the materials had unnormalized fractions.
1cells print table 60

atom  gram neutron
cell mat density density volume mass pieces importance

1 1 1 2.57597E-02 1.01820E+01 0.00000E+00 0.00000E+00 0 1.0000E+00
2 2 2 3.76497E-05 1.00000E-03 0.00000E+00 0.00000E+00 0 1.0000E+00
3 3 3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
4 4 4s1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
5 4s 1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00
‘. 6 3 4.32392E-02 6.55000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00
7 4s1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 O 1.0000E+00
8 8 0 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
9 9 5 8.97738E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
10 10 45 1.00309E-01 1.00000E+00 0.60000E+00 0.00000E+00 0 1.0000E+00
11 11 4s1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
12 12 0 0.00000E+00 0.00000E+00 0.0G000E+00 0.00000E+00 0 1.0000E+00
13 13 0 0.00000E+00 0.00060E+00 0.00000E+00 0.60000E+00 0 1.0000E+00
14 14 0 0.00000E+00 0.00000E+00 0.00D00E+00 0.00000E+00 0 1.0000E+00
15 15 0 0.00000E+00 0.00000E+00 ¢.00000E+00 0.00000E+00 0 1.0000E+00
16 16 4s 1.00309E-01 1.006000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
17 17 4s1.00309E-01 1.00000E+00 0.00000E+00 0.00000E+0C 0 1.0000E+00
18 18 6 8.51890E-02 7.90000E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
19 19 7 8.58502E-02 7.08825E+00 0.00000E+00 0.00000E+00 0 1.0000E+00
20 20 O 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0 0.0000E+00

total 0.00000E+00 0.00000E+00
11 warning messages so far.
Icross-section tables print table 100
table length
tables from file testlibl
1001.00¢ 2139 1-h-1 from endf-vi.l mat 125 05/26/93
5010.03d 3945 b-10endf/b-iv new gamma production format ( 1273) l4oct75
5011.40c 3473 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
6012.40c 5049 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
8016.40c 5693 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
14000.40c 8732 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
N 000.40c 21846 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900207
00.40c 111279 ENDL library name: nd900719 MCNP translation: 900831 14:10:05 900323
235.40¢ 40506 ENDL library name: nd900719 MCNP translation: 9total nu 10:05 900503
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238.40¢ 48310 ENDL library name: nd901118 MCNP translation: Stotal nu 56:49 901119
01t 10193 hydrogen in light water at 300 degrees kelvin 1001 0 010/22/85
total 261165

warning. neutron energy cutoff is below some cross-section tables.

decimal words of dynamically allocated storage
source distribution written to file inp24s cycle= 0

12 wamning messages so far.
testimated keff results by cycle print table 175

cycle 1 k(collision) 0.658210 removal lifetime(abs) 5.1517E+03 source points generated 228

cycle 2 kcollision) 0.549318 removal lifetime(abs) 3.7645E+03 source points generated 209

cycle 3 k(collision) 0.551862 removal lifetime(abs) 3.8422E+03 source points generated 253

source distribution written to file inp24s cycle= 3

estimator cycle 4 aveof 2cycles combination simple average combined average corr
kicollision)  0.584886  0.568374 0.0291  k{(col/abs) 0.000000 0.0000  0.000000 0.0000 0.0000
k(absorption)  0.583788 0.5911690.0125  k(abs/tk In) 0.000000 0.0000  0.000000 0.0000 0.0000
k{trk length)  0.582547  0.568877 0.0240  k(tk In/col) 0.000000 0.0000  0.000000 0.0000 0.0000

temlife(col) 3.9485E+03  3.8951E+03 0.0137
rem life(abs) 4.0658E+03  3.9540E+03 0.0283  life(col/abs)  0.0000E+00 0.0000 0.0000E+000.0000 0.0000

qrce points generated 264
rce distribution written to file inp24s cycle= 4

Iproblem summary

run terminated when 4 kcode cycles were done.

o
neutron creation  tracks  weight energy neutron loss tracks  weight energy
{per source particle) {per source particle)
source 940 1.0638E+00 1.9444E+00 escape 0 o 0.
energy cutoff’ o o 0.
time cutoff o 0 0.
weight window 0 0 0. weight window 0 0. 0.
cell importance 0 0. 0. cell importance 0 0. 3
weight cutoff 0 5.6409E-02 1.1284E-06 weight cutoff’ 944 5.2413E-02 7.1769E-07
energy importance ¢ 0. 0. energy importance 0 0.
dxtran [ 0. dxtran 0 0 0.
forced collisions 0 o 0. forced collisions 0 0. 0.
exp. transform 0 0 0. exp. transform 0 0 0.
upscattering 0 0. 1.4710E-07 downscattering 0 0. 1.8098E+00
capture 0 8.1698E-01 1.8384E-02
(n,xn) 8 6.9970E-03 3.6428E-03 loss to {n,xn) 4 3.4985E-03 2.8025E-02
fission 0. . loss to fission 0 2.5434E-01 9.1864E-02
total 948 1.1272E+00 1.9481E+00 total 948 1.1272E+00 1.9481E+00
number of neutrons banked 4 average lifetime, shakes cutoffs
neutron tracks per source particle  1.0085E+00 escape 0.0000E+00 tco 1.0000E+34
neutron collisions per source particle 6.1389E+01 capture 4.1766E+03 eco 0.0000E+00
total neutron collisions 57706 capture or escape 4.1766E+03 wel -5.0000E-01
net multiplication 1.0033E+00 0.0030 any termination 4.4650E+03 we2 -2.5000E-01

5 uter time so far in this run 0.00 minutes maximum number ever in bank 1
uter time in merun 0.00 minutes bank overflows to backup file 0
urce particles per minute 0.0000E+00 field length
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i dom numbers generated 690539 most random numbers used was 3677 in history 21
‘ge of sampled source weights = 9.8814E-01 to 1.1962E+00
Ineutron activity in each cell print table 126

tracks population collisions collisions number flux average  average
cell entering *weight weighted weighted track weight track mfp
(per history) energy  energy  (relative)  (cm)

15187 944 4054 3.5039E+00 3.6399E-04 6.5723E-01 8.4316E-01 3.8971E+00
29440 944 0 0.0000E+00 3.3819E-04 6.3029E-01 8.4006E-01 9.6437E+03
31610 944 1028 9.2538E-01 3.1626E-04 6.0475E-01 8.3961E-01 3.63638E+00
44969 944 40660 3.0973E+01 3.0008E-04 59877E-01 8.3882E-01 1.4858E+00
8213 845 8775 6.4600E+00 2.0190E-04 5.0976E-01 8.1000E-01 1.3256E+00
4924 791 109 9.6195E-02 2.0789E-04 5.2658E-01 8.2057E-01 3.6398E+00
2832 1607 1.4612E+00 8.5166E-04 7.1930E-01 9.4163E-01 1.7232E+00
0 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
1347 1.2836E+00 3.8320E-03 8.0017E-01 9.7093E-01 3.1777E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
126 9.7846E-02 9.0288E-05 3.2866E-01 7.7027E-01 1.0087E+00
0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

VOB W
VOO B WA

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

b
[
&
coocococoocomoy
co —og®°g
cococo oo 3°8
~ «©

0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
14 14 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
15 15 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
16 16 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
17 7 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

0

0

total 138515 6658 57706 4.4801E+01

the initial fission neutron source distribution used the 1 source points that were input on the ksre card.
criticality problem was scheduled to skip 2 cycles and run a total of 4 cycles with nominally 250 neutrons per cycle.
problem has run 2 inactive cycles with 478 neutron histories and 2 active cycles with 462 neutron histories.

this calculation has pleted the req d number of keff cycles using a total of 940 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

there is no bined collision/ab jon/track-length estimate for keff because only 2 active cycles were run.
3:d y

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:
keffestimator  keff  standard deviation  68% confidence 95% confidence 99% confidence  comr

collision  0.56837 0.01651 0.53834 10 0.59841  0.35851 t0 0.77824  0.00000 to 1.61951
absorption  0.59117 0.00738 0.57774 10 0.60460 0.49735 to 0.68498  0.12129 t0 1.06105
track length  0.56888 0.01367 0.54401 to 0.59374  0.39513 10 0.74263  0.00000 to 1.43912
lindividual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations average k(c/a/t)
cycle histories k(coll) k(abs) k(track) k(coll) stdev k(abs) stdev k(track) stdev  k(c/a/t) stdev fom

1 250]0.65821 0.61995 0.71299 |
2 2280.54932 0.55922 0.57971 |
~semmmmmmmemee begin active keff cycles
3 2090.55186 0.59855 0.55521 |
4 253]0.58489 0.58379 0.58255 | 0.568370.01651 0.59117 0.00738 0.56888 0.01367 |

the largest active cycle keffs by estimator are: the smallest active cycle keffs by estimator are:
‘ collision 0.58489 on cycle 4 collision 0.55186 on cycle 3
absorption 0.59855 on cycle 3 absorption 0.58379 on cycle 4
track length 0.58255 on cycle 4 track length 0.55521 oncycle 3
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ly 6 nps= 940
tally type 6 track length estimate of heating. units mev/gram
tally for neutrons
number of histories used for normalizing tallies=  500.00
masses

cell: 8 12 13 14 15
1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00 1.00000E+00

cell 8
4.02566E+01 0.0434

cell 12
2.65224E+01 0.0629

cell 13
1.32494E+01 0.0904

cell 14
9.78180E-01 0.4014

cell 15

1.20234E-01 0.9710
1analysis of the results in the tally fluctuation chart bin (tfc) for tally 6 withnps= 940 print table 160

normed average tally per history = 4.02566E+01 unnormed average tally per history = 4.02566E+01

estimated tally relative error = 0.0434 estimated variance of the variance = 0.0095
relative error from zero tallies = 0.0128 relative error from nonzero scores = 0.0415
number of nonzero history tallies = 462 efficiency for the nonzero tallies = 0.9240
history number of largest tally = 641 largest unnormalized history tally = 2.71752E+02

‘est tally)/(average tally) = 6.75049E+00 (largest tally)/(avg nonzero tally)= 6.23745E+00

fidence interval shiftymean =0.0014 shifted confidence interval center = 4.03113E+01

if the largest history score sampled so far were to occur on the very next history, the tfc bin quantities would change as follows:

nps= 462 for this table because 2 keffcyclesand 478 histories were skipped before tally accumulation.
estimated quantities value at nps value at nps+1 value(nps+1Yvalue(nps)-1.
mean 4.02566E+01 4.07566E+01 0.012420
relative error 4.34431E-02 4.24506E-02 -0.022846
variance of the variance 9.52674E-03 1.33327E-02 0.399508
shifted center 4.03113E+01 4.03457E+01 0.000853
figure of merit 0.00000E+00 0.00000E+00 0.000000

there is not enough information in the largest history scores (usually less than 500 scores) for a reliable estimate of the slope.
the history score probability density function appears to have an unsampled region at the largest history scores: please examine.

##a2% the nps-dependent tfc bin check results are suspect because there are only 1 nps tally values to analyze *****

tesults of 10 statistical checks for the estimated answer for the tally fluctuation chart (tfc) bin of tally 6

tfc bin fative err —--variance of the variance—-—  —~figure of merit-  -pdf-
behavior behavi value d d rale  value decrease decreaserate  value behavior slope

ed random 0.04 yes yes 0.01 yes yes 0.00

‘ Qr'evd random  <0.10 yes l/sqri(nps) <0.10 yes 1/nps constant random  >3.00
sed? yes yes  yes yes yes  yes yes no
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!ming. the tally in the tally fluctuation chart bin did not pass 1 of the 10 statistical checks.

lunnormed tally density for tally 6 nonzero tally mean(m) = 4.357E+01 nps= 940 print table 161
abscissa ordinate log plot of tally probability density function in tally fluctuation chart bin{d=decade,slope= 0.0)
tally number num den Jog den:d d 4 4

2.51-01  13.87-02 -1.412 [ |

31601 26.15-02 -1.211 I |

3.98-01  12.44.02 -1.612 | |

50101 11.94-02 -1.712 i } |
] ¥
b 1

6.31-01  23.08-02 -1.511
7.94-01  33.67-02 -1.435
1.00+00  54.86-02 -1.313 I
126400 17.72-03 -2.112 |
1.58+00  53.07-02 -1.513 |
2.00+00 7 3.41-02 -1.467 I

i

b

251400 62.32-02 -1.634
3.16+00  82.46-02 -1.609
3.98+00 11 2.69-02 -1.571
501100 142.72-02 -1.566
631400 10 1.54-02 -1.812
7.94+00 14 1.71-02 -1.766
1.00+01 1312602 -1.898
1.26+01 16 1.24-02 -1.908
1.58+01 11 6.75-03 -2.171
200401 209.75-03 -2.011
2.51401  321.24-02 -1.907
3.16+01 41 1.26-02 -1.899
3.98+01 24 5.86-03 -2.232
501401 489.31-03 -2.031

1+01 54 8.32-03 -2.080 |

+01  404.90-03 -2.310 |
1.00+02  282.72-03 -2.565 | | |

|

|

1.26+02 20 1.54-03 -2.811
1.58+02 21 1.29-03 -2.890
200402 29.75-05 -4.01] *erretrtrrentisie I |
251402 00.00+00 0.000 | 1 ]

3.16+02  13.08-05 -4.512* | | |

total 462 9.24-01 d d 4 d
Istatus of the statistical checks used to form confidence intervals for the mean for each tally bin

tally result of statistical checks for the tfc bin (the first check not passed is listed) and error magnitude check for all bins
6 missed 1 of 10 tfc bin checks: there is insufficient tfc bin tally information to estimate the Jarge tally slope reliably
missed all bin error check: 5 tally bins had 0 bins with zerosand 2 bins with relative errors exceeding 0.10
the 10 statistical checks are only for the tally fluctuation chart bin and do not apply to other tally bins.
warning. 1 ofthe 1 tally fluctuation chart bins did not pass all 10 statistical checks.
waming. 1ofthe 1 tallies had bins with relative errors greater than recommended.
1tally fluctuation charts
wlly 6

nps mean error vov slope fom

940 4.0257E+01 0.0434 0.0095 0.0
tally data written to file inp24m

15 wamning messages so far.

..terminated when 4 keode cycles were done.
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1. Software Release Information
1.1 Version ~

Version PC 386/486 of the ANSYS program (Revision 5.0A) was supplied by Swanson
Analysis Systems (Houston, PA.) through their focal representative, MCR Associates of
Sunnyvale CA.).

1.2 Computer System and File Creation Date

ANSYS 5.0A, Version PC 386/486 an |BM compatable PC using the MS-DOS operating
- system. The verification in this documented used version 6.22 of MS-DOS running on a
PC with a 80 Mhz Pentium processor (the processor is an “updated” chip obtained from
Intel as a result of the “floating point” error in the original Pentium processors). The

directory structure of ANSYS on the PC is shown in Table 2.

2. Program Storage Information

ANSYS Version PC 386/486 is contained on 9 (nine) 5Y4" floppy disks. The disks are stored
in the San Jose Office of VECTRA.

3. User Documentation

Docutmentation for the subject Code is provided on-line.

4. Verification

Verification of the program on the Pentium PC was performed by execution of the 188
problems from the ANSYS Verification Manual (Upd0 DN-Q145:50, April 1, 1993). The
element and analysis types for each problem are summarized in Table 1. Resuits
generated by the Pentium PC were tabluated and compared to the ANSYS results
published in the Verification Manual. Results of these comparisons are listed in Table 3 (In
the table, the ratio column is equal to the published value divided by the analyzed value). In
all cases differences between the published results and the results obtained from the
Pentium PC are insignificant (differences are primarily due to round-off).

Plots generated by the sample problems are included as Figures 1 through 79 of this

document. The figures were compared to the plots in the Verification Manual. No
significant deviations were noted. (Minor differences between the PC generated mesh and
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the published mesh were noted for Problem VM120 (Figures 38 and 38). No change in
results was noted.)

5. Conclusion
As shown in Table 3, the Pentium PC resuits compare closely to the published results.

Therefore ANSYS5.0A Version PC 386/486, running on a Pentium PC, is acceptable for
production use.
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Table 1
Summary of Verification Problems

Problem| Analysis Element Type(s)
Number Type
VM1 0 LINK1
VM2 0 BEAM3
VM3 0 LINK1
VM4 0 LINK1
VM5 0 PLANE42, PLANE 82
VM6 0 SHELLS3
VM7 0 PIPE20, SOLID45, SHELL43
VM8 n/a
VM9 4 COMBIN14, COMBIN4O
VM10 0 BEAMS4
VM11 0 LINK1
VM12 0 PIPE16
VM13 0 SHELLS1
VM14 o] BEAMS54
VM15 0 SHELLS51
VM16 0 PLANE42
VM17 0 SOLID45
VM18 0 PIPE18
VM18 0 BEAM3
VM20 0 SHELL41
VM21 0 BEAM4
VM22 0 SHELL51
VM23 0 SHELLE3
VM24 0 BEAM23
VM25 0 PLANE42
VM26 0 SHELL43
VM27 0 LINK1, CONTAC12, LINK8, CONTAC52
VM28 4 PLANE77
VM29 0 CONTAC12
VM30 0 LINKS8
VM31 0 LINK10
VM32 0 PLANESS, PLANE42
VM33 4 SOLID5S
VM34 0 SHELL63, BEAM44
VM35 0 SHELLS1
VM36 0 COMBIN40, BEAM4
VM37 0 SOLID45
VM38 0 PLANE42, SOLID45
VM38 0 SHELLG3
VM40 4 BEAM3

284



HNF-SD-SNF-CSWD-005, Rev. 0
Software Verification and Validation Report Document Number: QA040.216 (P90)
ANSYS Revision 5.0A, Version: PC 386/486 Revision 0
Page 8 of 85
Table 1
Summary of Verification Problems

Problem | Analysis Element Type(s)
Number Type
VM41 0 MATRIX27, BEAM3
VM42 0 SHELL93
VM43 0 PLANE25
VM44 [¢] SHELLG1
VM45 2 COMBIN14, MASS21
VM46 2 BEAM3, MASS21
VM47 2 COMBIN14, MASS21
VM48 2 PIPE16, MASS21
VM49 2 LINK1, MASS21
VM50 2 BEAM3
VM51 2 BEAM3
VM52 2 BEAM3, COMBIN14, MASS21
VMS53 0,2 LINK10
VM54 0,2 SHELL63
VM55 0,2 SHELL51
VM56 o] HYPER84, HYPERS86
VM57 2 PIPE16, BEAM4, MASS21
VM58 0 PLANE35, SURF19
VM59 0,2 BEAM4
VM60 2 SHELLSS
VM61 2 BEAM3
VM62 2 SHELL6E3
VM63 0 PLANES2, PLANE2, CONTAC26
VM64 0 CONTAC26, PLANE42
VM65 4 CONTAC26, MASS21
VM66 2 SHELL63
VM67 2 PLANE25
VM68 2,8 COMBIN40
VM69 2 COMBIN40
VM70 2 BEAM3
VM71 4 COMBIN40
VM72 4 COMBIN40
VM73 4 COMBIN40
VM74 4 COMBIN40
VM75 4 COMBIN40
VM76 0,2,3 |LINK1
VM77 4 BEAM3, MASS21
VM78 0 SHELLS9
VM79 4 COMBIN40, GP
VM80 4 LINK1, MASS21
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Table 1
Summary of Verification Problems

Problem | Analysis Element Type(s)
Number Type R

VM81 4 COMBIN40, MASS21, GP
VM82 0 SHELL99, SOLID46
VM83 4 COMBIN40

VM84 4 LINK1

VM85 5 1.INK1, GP

VM86 3 COMBIN40

VM87 3 COMBIN40

VM88 3 COMBIN40

VM89 2 COMBIN14, MASS21
VM0 3 COMBIN14, MASS21
VM91 4 LINK8, MASS21
VM2 0 LINK34, LINK32
VM3 0 LINK32

VMo4 0 LINK32, LINK34
VMO5 0 LINK33, LINK34, SOLID70
VMS6 0 SOLID87

VMO7 0 SHELL57, LINK34
VMS8 0 PLANES5

VM99 0 PLANESS

VM100 0 PLANES5

VM101 0 SOLID70

VM102 0 PLANES5S

VM103 0 SHELLS7

VM104 4 PLANESS

VM105 0 PLANE55

VM106 0 LINK31

VM107 0 LINK31, LINK34
VM108 0 PLANE75

VM109 4 LINK34, MASS71
VM110 4 LINK32, LINK34
VM111 4 PLANESS

VM112 4 PLANE77

VM113 4 PLANESS

VM114 4 LINK33

VM115 4 LINK32

VM116 4 LINK34, LINK32
VM117 0 LINK68

VM118 0 PLNES5, SOLID70
VM119 0 PLANE67, SOLID69
VM120 0 PLANE?77
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Table 1
Summary of Verification Problems

Problem | Analysis Element Type(s)
Number Type

VM121 0 FLUID15

VM122 0 FLUID66

VM123 0 FLUID66

VM124 0 FLUIDE6

VM125 | 0, AUX12.{INK32, MATRIXS0

VM126 0 FLUID66

VM127 1,0 BEAM3

VM128 1,0 PLANE42

VM129 none

VM130 none

VM131 0 MASS21

VM132 0 LINK1

VM133 0 BEAM23

VM134 0 BEAM24

VM135 0 BEAMS54

VM136 0 BEAM3

VM137 0 SHELLS1

VM138 0 SHELLS51

VM139 0 SHELL63

VM140 0 PLANES83

VM141 0,7 PLANES2, PLANE2, SHELL93, MATRIX50
VM142 0 PLANE2, PLANE42

VM143 0 SOLIDY5, SOLID45, PLANES2
VM144 0 SHELL99, SOLID46

VM145 0 SOLID64

VM146 0 SOLIDE5, LINK8, PIPE16
VM147 0 SHELL93

VM148 0 SOLID95S

VM149 0 FLUID79

VM150 0 FLUID80

VM151 2 SHELLS1

VM152 2,0 SHELLG1

VM153 |2, 0, Macro |[SHELL41

VM154 2 FLUID38, COMBIN14, FLUID81
VM155 | /OPT,0 [PLANE42

VM156 4 COMBIN39, LINK1, MASS21
VM157 | /OPT,0 |BEAM3

VM158 4 PIPES9

VM159 4 COMBIN37, LINK34, MASS71
VM160 0 PLANE78
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Problem| Analysis Element Type(s)
Number Type
VM 161 0 SOLIDI0
T vM162 0 SOLID0
VM163 Y] PLANESS
VM164 4 LINK32
VM165 0 PLANE13, INFINS
VM166 3 PLANE13
VM167 4 PLANE13
VM168 Q SOLIDS, SOURC36
VM169 0 SOLID98
VM170 0 LINK68
VM171 0 PLANE 13, COMBIN14
VM172 0 PLANE13
VM173 0 SOLIDS
VM174 0 PLANE13
VM175 2 SOLIDS
VM176 3 SOLIDS
VM177 3 FLUID30, SHELLE3
VM178 0 FLUID1S
VM178 4 COMBIN7, BEAM4
VM180 0 PLANE2, BEAM3
VM181 2 PLANE2
VM182 2,4 COMBIN40
VM183 2,3 COMBIN40
vM184 0 SOLIDS, SOLIDS2, SOLID98
VM185 3 PLANE13
VM186 4 PLANE13
VM187 0 SOLIDS, SOLID92, SOLIDS8
VM188 0 PLANE13

Note: Analysis Type Codes are as follows:

ANTYPE Analysis Type

O~NBhON-O

Static

Buckling

Modal

Harmonic

Transient
Substructure
Response Spectrum
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Table 2
Directory Structure - ANSYS Version PC 386/486
(Pentium PC)

pirectory of C:\ANSYS50A

BIN <DIR> 03-08-95 10:16a
DATA <DIR> 03-08-95 10:16a
DEMO <DIR> 03-08-95 10:16a
DOCU <DIR> 03-08-95 10:16a
GRDRV <DIR> 03-08-95 9:58a
OBJECTS <DIR> 03-08-95 10:16a
SOURCE <DIR> 03-08-95 10:16a
PHARLAP 386 9,343 02-10-93 4:33p
SYSINFO SOA 9,887 03-08-95 10:05a
SYSINFO AP 10,696 06-15-95 4:25p
INSTALL ERR 3,073 03-08-95 10:17a
APROGRAM EXE 163,840 06-15-95 4:26p
TELLME EXE 65,389 12-11-92 5:34p

Directory of C:\ANSYS50A\BIN

ANSSPD EXE 278,820 09-30-93 4:59p
ANSYS EXE 12,473,250 01-19-95 4:45p
CMAP EXE 857,596 09-30-93 4:59p
DISPLAY EXE 961,383 05-25-94 4:03p
GENAUTH EXE 907,126 09-30-93 4:59p
MKCNF EXE 52,732 09-30-93 4:59p
QUERY EXE 47,876 09-30-93 4:59p
TRANS16 EXE 1,886,979 09-30-93 4:59p
VIEWS0A EXE 937,320 09-30-93 4:59p

Directory of C:\ANSYS50A\DATA

EXAMPLES <DIR> 03-08-95 10:17a
USERMAC <DIR> 03-08-95 10:17a
VERIF <DIR> 03-08-95 10:17a

Directory of C': \ANSYS50A\DATA\EXAMPLES

PM EXE 50,922 09-30-93 4:59p
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Directory Structure - ANSYS Version PC 386/486
(Pentium PC)

- Directory of C:\ANSYSSOA\DATA\USERMAC

UAANIM
UADAPT
UANCONT
UANDISP
UANFRAM
UANMAC
UANPOST
UANUSER
UANWALK
UETEXP
USHELL

Directory of

vM

EXE

Directory of

RUNDEMO
DEMOFILE

BAT
EXE

Directory of

AUTH
CMDIDX
DTDOCU
KOPIDX
START
F16CNVRT
AANIM
ADAPT
ANCONT
ANDISP
ANFRAM
ANMAC
ANPOST
ANUSER
ANWALK
ETEXP
F16CNVRT
HYPER

50

S0A
50A
50A
ANS
DAT
MAC

2,411
30,494
1,425
1,224
273
9,676
1,168
434
2,244
10,250
564

09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93

C:\ANSYS50A\DATA\VERIF

155,936

09-30-93

C:\ANSYS50A\DEMO

1,168
1,728,619

09-30-93
09-30-93

C: \ANSYS50A\DOCU

223
99,748
8,843,840
127,488
770

542
2,408
30,494
1,425
1,221
1273
9,672
1,167
434
2,244
10,250
315
24,048
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12-21-92
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93
09-30-93

4:59p
4:59p
4:59p
4:59p
4:59p
4:59p
4:59p
4:59p
4:59p
4:59%p
4:59p

4:59p

4:59p
4:59p

3:13p
4:39p
4:59p
4:59p
4:59p
4:59p
4:59p
4:59p
4:59p
4:59p
4:59p
4:58p
4:59p
4:59p
4:59p
4:59p
4:59p
4:59p
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Table 2

Directory Structure - ANSYS Version PC 386/486

(Pentium PC)

Directory of C:\ANSYS50A\DOCU (continued)

LSSOLVE MAC 5,123 09-30-93
MODCYC MAC 4,292 09-30-93
MODFUL MAC 4,093 09-30-93
SETSPEED MAC 35 03-08-95
SHELL MAC 564 09-30-93

Directory of C:\ANSYSSO0A\GRDRV

HALO BAK 431 03-08-95
HALO CNF 431 06-15-95
KEEPDRVS DAT 223 06-15-95
AHDATIL DSP 20,507 06-23-93
AHDATIP DSP 23,419 06-23-93
AHDATIU DSP 22,023 09-27-93
AHDIBME DSP 23,387 09-27-93
AHDIBMV DSP 23,083 01-11-93
AHDVRI DSP 26,619 06-23-93
AHDHP EXE 103,164 01-29-93
AHDO10 FNT 3,584 06-23-93
AHDO1l FNT 3,072 06-23-93
AHDO12 FNT 2,560 06-23-93
AHDO13 FNT 8,192 06-23-93
AHD102 FNT 5,042 06-23-93
BUILTIN FNT 2,068 06-23-93
AHDWF32 KRN 61,520 06-23-93
AHDMOU LOC 360 06-23-93
AHDBWS PRT 6,580 06-23-93
AHDLJT4 PRT 6,958 04-27-93
AHDLJTP PRT 6,748 06-23-93

Directory of (2: \ANSYSS0A\OBJECTS

BINLIB A 37,376 09-30-93
BINTST LNK 378 09-30-93

Directory of C:\ANSYS50A\SOURCE

BINTRD F 10,742 09-30-93
BINTST F 4,592 09-30-93
BINTWR F 10,168 09-30-33
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4:59p
4:59p
4:59p
10:17a
4:59p

10:05a
4:25p
4:25p
4:46p
4:46p
2:11p
2:11p
2:11p
4:46p
2:11p
4:46p
4:46p
4:46p
4:46p
4:46p
4:46p
4:46p
4:46p
4:46p
2:11p
4:46p

4:59p
4:59p

4:59p
4:59p
4:59p
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Comparison of Calculated and Published Results

VM1: Statically Indeterminate Reaction Force Analysis

Manual |[Pentium 80 Ratio Notes
R1, b 900.0 900.0 1.000 Reaction Forces, Node 4
R2, Ib 600.0 600.0 1.000 Reaction Forces, Node 1
VM2: Beam Stresses & Deflections
Manual |Pentium 80| Ratio Notes
a, psi -11,404 | -11,404 1.000 EL=2, SBYB
5, in 0.182 0.182463 | 0.997 Node 3, UY
VM3: Thermally Loaded Support Structure
Manual |Pentium 90| Ratio Notes
Gsteels PSH 19,695 19,695 1.000 EL=3, SAXL
Gcopper: PSI 10,152 10,152 1.000 EL=1,2, SAXL
VM4: Deflection of a Hinged Support
Manual [Pentium 90| Ratio Notes
o, psi 10,000 10,000 1.000 EL=1,2, SAXL
3, in -0.120 -0.120 1.000 vy We 2
VMS: Laterally Loaded Tapered Support Structure
Planed42 Manual [Pentium 90| Ratio Notes
o, psi (EL. 3, Face I-J) 8,282 8281.59 1.000 EL=3, S(PAR) Face I-J)
o, psi (Fixed End/POST1) 7,086 7086.17 1.000 Fixed End/POST1, SX6
Plane82 Manual |Pentium 80j Ratio Notes
o, psi (El. 3, Face |-J) 8,349 8348.6 1.000 EL=3, S(PAR) Face I-J)
o, psi 7,410 7410.25 1.000 Fixed End/POST1, SX6
VMBS: Pinched Cylinder
Manual |Pentium 90{ Ratio Notes
8, in 0.1138 0.11375 1.000 POST1, UY @ 34
VM?7: Plastic Compression of a Pipe Assembly
PIPE20 Manual |Pentium 90| Ratio Notes
Load for 5=0.032 in | 1,024,400 | 1,024,400 | 1.000 Nodes 1 & 2, POST1 Macro,
Load for $=0.05 in 1,262,000 | 1,262,000 § 1.000 (first) Value of FZ
Load for 5=0.10In | 1,262,000 | 1,262,000} 1.000
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Table 3 .
Comparison of Calculated and Published Results

SOLID45 Manuai |Pentium 90| Ratio Notes
Load for 5=0.032 in | 1,022,500 | 1,022,529 | 1.000 Nodes 101 & 118, POST1
Load for =0.05 in 1,259,700 | 1,259,695 | 1.000 Macro Parameter LOAD
Load for 5=0.10 in 1,259,700 | 1,259,695 | 1.000

SHELL43 Manuai |Pentium 90| Ratio Notes
Load for 5=0.032 in | 1,023,900 | 1,023,832 | 1.000 Nodes 201 & 212, POST1
Load for =0.05 in 1,261,400 | 1,261,423 | 1.000 Macro Parameter LOAD

Load for 5=0.10 in | 1,261,400 | 1,261,423 | 1.000

VM8: Parametric Calculation of Point to Point Distance
Manual [Pentium 90| Ratio
N, -N; distance (LEN2) | 8.5849 8.5849 1.000
K -K, distance (LEN1) | 305.16 305.16 1.000

VMS: Large Lateral Deflection of Unequal Stiffness Springs

Manual |Pentium 90 Ratio Notes
Strain -Energy, N-cm 24,02 24.02 1.000 POST1 SENE
8y, CM 8.633 8.633 1.000 UX @ Node 2
3,, cm 4532 4533 1.000 UY @ Node 2
VM10: Bending of a Tee-Shaped Beam
Manual [Pentium 90| Ratio Notes
Gbend, Bot» PSI 300. 300.00. 1.000 Element Solution, EL=1, SBYB
Gbend. Tops PSi -700. -700.00. 1.000 | Element Solution, EL=1, SBYT
VM11: Residual Stress Problem
Manual |Pentium 90| Ratio Notes
S atFy,in -0.07534 |-0.075338 1.000 LS1,UY@4
oy, psi (SAXL, El 2) -5,650. -5,650 1.000 LS 3, SAXL @ EL=2
VM12: Combined Bending and Torsion
Manual {Pentium 90| Ratio Notes
Gmax: PSI 7,527 7526.9 1.000 PIPE16 - SIMX
Tmax» PSi - 7553.8 - PIPE16 - SINTMX
3,777 3776.9 1.000 PIPE16 - SINTMX/2
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VM13: Cylindrical Sheli Under Pressure
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Manual |Pentium 90| Ratio Notes
oy, psi 15,000 15,000 1.000 EL=1, T(X)
oz, PSI 29,750 29,750 1.000 EL=1, T(2)

VM14: Large Deflection Eccentric

Compression of a Slender Column

Manual (Pentium 90| Ratio Notes
3, in 0.1261 | 0.126061 | 1.000 UxXa@s
Gtens, PSi 2,456. 2456.4 1.000 SMAX @ EL=1(l)
Gcompr PSH -2,450. -2449.5 1.000 SMIN @ EL=1(})
VM15: Bending of a Circular Plate Using Axisymmetric Shell Elements
Case 1 (Fixed Edges w/Uniform Load)
Case 1 Manual [Pentium 90| Ratio Notes
5, in -0.08737 | -0.08737 | 1.000 UY (Max)
Gmax: PSI 7,040. -7040.4 | -1.000 EL=10, SM @ BOT (Node 7)
Case 2 ( Fixed Edges w/Point Load)
Case 2 Manual {Pentium 90| Ratio Notes
3, in -0.08735 | -0.08735 | 1.000 UY (Max)
Gmax PSi 3,568. 3568.3 1.000 EL=10, SM @ BOT (Node 7)
Case 3 ( Pinned Edges w/Uniform Load)
Case 3 Manual |Pentium 80| Ratio Notes
8, in -0.08903 | -0.08903 | 1.000 UY (Max)
Gmaxs PSI 2,969. -2968.6 | -1.000 EL=1, SM @ TOP
VM16: Bending of a Solid Beam (Plane Elements)
Case 1 Manual jPentium 90 Ratio Notes
3, in 0.00500 | 0.00500 1.000 uY @6, 16
Ggends PSI 3,000. 3000.00 1.000 S(PAR) @ EL=1, Face I-J
Case 2 Manual [Pentium 90} Ratio Notes
3, in 0.00505 | 0.00505 1.000 uY @6, 16
Ggend, PSi 4,050. 4050.00 1.000 S(PAR) @ EL=1, Face |-J
VM17: Bending of a Solid Beam
Case 1 Manual |Pentium 90| Ratio Notes
3, in 0.00500 | 0.00500 1.000 UZ Max.
Ggond, PSI (SX, el 1) 3,000. 3000.00 1.000 EL=1, SX @ Face KLPO
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VM17: Bending of a Solid Beam (continued)

Case 2 Manual |Pentium 90| Ratio Notes
8, in 0.00505 0.00505 1.000 UZ Max.
Ogena, PSI (SX, el 1) 4,050. 4050.00 1.000 Ei=1, SX @ Face KLPO

VM18: Out-Of-Plane Bending of a Curve Bar

Manual [Pentium 90} Ratio Notes

8, in -2.650 | -2.64973 | 1.000 UZ@?2
Cgend, PSI 6,366. 6366.2 | 1.000 SAXL @ 0° (Element Sol.)
1, psi -3,183. -3183.1 1.000 SXH @ 0° (Element Sol.)

Notes:
1. Oeng from max. SAXL at 0° angle lecation in element solution.
2. 7 from SXH at 0° angle location in element solution

VM19: Propped Cantilever Under Gravity Loading

Manual |Pentium 90| Ratio Notes
3, in (Node 2) -0.01528 {-0.015277 | 1.000 uy @2
9, radians -5.877E-04/|-5.877E-04] 1.000 ROTZ @ 1
OBend, PSi 594.92 594.92 1.000 EL=1, SBYB (Max.)
Mg, in-lb -1,410.4 | -1410.36 | 1.000 MZ @ Node 3 (Reaction)
R, Ib 42.311 42.3108 1.000 FY @ Node 1 (Reaction)
Re, b 70.518 70.5180 | 1.000 FY @ Node 3 (Reaction)

VM20: Cylindricai Membrane Under Pressure

Manual [Pentium 90| Ratio Notes
oy, psi 15,000. 15,000 1.000 EL=1, S(2)
G, PSi 29,886. 29,886 1.000 EL=1, S(1)

VM21: Tie Rod with Lateral Loading

F 1= 0 (stiffened) Manual |Pentium 90 Ratio LS=1, Substep=4
Zaxs IN -0.19946 | -0.19946 | 1.000 POST1,UZ @5

8, rad 3.235E-030.0032353| 1.000 POST1, ROTY @ 1

Mmax, in-Ib -4,580.1 | -4580.1 1.000 POSTt, MY @ 5

F = 0 (unstiffened) Manual [Pentium 90| Ratio LS=1, Substep=1
Zax, I -0.38241 | -0.38241 | 1.000 posST1UZ @5

0, rad 6.119E-03|6.119E-03| 1.000 POST1 ROTY @ 1

Mmnax in-Ib -8,962.6 | -8962.6 1.000 POSTIMY @5
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Comparison of Calculated and Published Results

of a Belleville Spring

VM22: Small Deflection

Manual |Pentium 80| Ratio Notes
y,in -0.00284{ -0.00284| 1.000 uy @ 1
VM23: Thermal Stresses in a Plate
Manual |[Pentium 90| Ratio Notes
M, {b-in/in -625. -625.00 1.000 Mx, My (EL=1, El. Solution)
Gmax, PSI -15,000. | -15,000 1.000 EL=1, S(X) & S(Y) TOP
VM24: Plastic Hinge in a Rectangular Beam
MMy, Manual |Pentium 90| Ratio Notes
1 Fully Elastic 0 N/A POST26, EPPLAXL
1.1666 Elastic-Plastic | 3,20E-04 N/A (EPPLAXL = Plastic Strain)
1.3333 Elastic-Plastic | §.40E-04 N/A
1.5** Fully Plastic 397 N/A

** Solution does not converge, indicates structure has collapsed

VM25: Stresses in a Long Cylinder

Load Step 1
P=30,000 psi Manual [Pentium 90| Ratio Notes
S, in(r=4in) 0.0079111{ 0.007911 | 1.000 UX @ 1 & 2, DOF Solution
s, psi (r=4in) -30,000 -30,000 1.000 Element Sol., EL=1, S(PER), Face I-J
sy, psi (r=61in) -7,845 -7,845 1.000 Element Sol., EL=4, S(X)
s, psi (r=8in) 0 0 na Element Sol., EL=7, S(PER), Face K-L
sy, psi (r=4in) 46,636 46,636 1.000 Element Sol., EL=1, §(2), Face I-J
Sy, psi (r=6in) 27,869 27,869 1.000 Element Sol., EL=4, S(Z)
sy, psi (r=8in) 19,690 19,690 1.000 Element Sol., EL=7, §(Z), Face K-L
Load Step 2
w = 1000 rad/sec Manual [Pentium 90| Ratio Notes
s, psi ( r=4in) 0 0 na Element Sol., EL=1, S(PER), Face I~
s, psi(r=4in) 38,885 38,885 1.000 Element So!., EL=1, S(Z), Face IJ
s, psi (r=5.43in) 4,846 4,846 1.000 Element Sol., EL=3, S$(X)
S, psi (r=5.431in) 29,778 29,778 1.000 Element Sol., EL=3, S(Z)
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VM26: Large Deflection of a Cantilever
(From POST1) Manuai [Pentium 90 Ratio Notes
UX, node 4 -2.9 -2.8678 1.011 POST1, UX @ 4
UZ, node 4 -6.8 -6.818 0.997 POST1,UZ @ 4
ROTY, node 4 1.3 1.303 0.998 POST1, ROTY @ 4
Gy, Node 1 95.56 95.56 1.000 POST1, SX@ 1
VM27: Thermal Expansion to Close a Gap
2-D Analysis (LINK1) | Manual {Pentium 90| Ratio Notes
o, psi -6,125. -6124.8 1.000 EL=1, SAXL
£Thermat 0.00125 | 0.001250 | 1.000 EL=1, EPTHAXL
3-D Analysis (LINK8) | Manual |Pentium 90 Ratio
o, psi -6,125. -6124.8 1.000 ElL=1, SAXL
€Thermal 0.00125 | 0.001250 | 1.000 EL=1, EPTHAXL
VM28: Transient Heat Transfer in an Infinite Slab
Temperature, °C Manual |Pentium 90| Ratio Notes
Y=.9777 (node 11) 141 140.7 1.002 POST26, T11 Max.
Y=.9141 (node 9) 99.1 99.10 1.000 POST26, T9 Max.
Y=.8134 (node 7) 51.7 51.67 1.001 POST26, T7 Max.
Y=.6538 (node 5) 14 14.03 0.998 POST26, T5 Max.
VM29: Friction on a Support Block
Load Step 1 Manual iPentium 80} Ratio Notes
Status Sticking | STAT=1 n/a STAT=1, No Siiding
Fn, Ib -95.942 -95.942 1.000 Element Solution
Fe, Ib 28.783 28.783 1.000 Element Solution
Load Step 2 Manual {Pentium 90| Ratio Notes
Status Sliding STAT=2 n/a STAT=2, Sliding
Fo b -95.942 -95.942 1.000 Element Solution
Fg Ib 28.783 28.783 1.000 Element Solution
VM30: Pin-Jointed Support Truss
Manual |Pentium 90| Ratio Notes
Gotement 15 PSi 10.4 10.393 1.001 EL=1, MFORX
Getement 2 PSI 31.2 31.180 1.001 EL=2, MFORX
Gelement 3 PSI 229 22.906 1.000 EL=3, MFORX
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- Manual {Pentium 90| Ratio Notes
A, kips -17.997 | -17.9966 | 1.000 Reaction @ Node 1
A,, Kips 5.0009 5.00088 1.000 Reaction @ Node 1
T, Kips 24,756 24.756 1.000 EL=4, MFORX
VM32: Thermal Stresses in a Long Cylinder .
Thermal Analysis Manual |Pentium 90| Ratio Notes
T, °C at X=.1875in -1.0000 | -1.0000 1.000 L.S. 1, Node 1
T,°C at X=.2788in | -0.67061 | -0.67061 1.000 1..S. 1, Node 3
T, °C at X=.625 in 0.0000 0.0000 n/a L.S. 1, Node 18
Static Analysis
G, PSi ( X = .1875 in) 419.59 419.594 | 1.000 EL=1, S(PAR)
o, DSl (x=.18750n) | 42051 | 420511 | 1.000 EL=1, S(2)
G, PSi (X = .625 in) -193.76 | -193.763 | 1.000 EL=7, S(PAR)
o, psi (x = .6251n) -189.01 | -189.011 | 1.000 EL=7, $(Z)
VM33: Transient Thermal Stresses in a Cylinder
T =430 Manual [Pentium 90| Ratio Notes
Gy, psi (r=b) -13,086] -13,086.4] 1.000 POST26, SYC @ Time=430
oy, psi (r=a) 10,416.2] 10,416.2| 1.000 POST26, SYB @ Time=430
VM34: Bending of a Tapered Beam
SHELL63 Manual [Pentium 90| Ratio Notes
3, in -0.042667 | 0.042667{ -1.000 UZ @ Node 1, POST1
(G1)max, PSI 1600.4 1600.4] 1.000 Element Sol., EL=3, S(1) TOP
BEAM44 Manual |Pentium 90} Ratio Notes
3, in -0.043842 | -0.043842] 1.000 UZ @ Node 1, POST1
(1) max, PSI 1600.0 1600.0| 1.000 Element Sol., EL=1-10, SMAX

VM35: Bimetallic Layer

ed Cantilever Plate w/Thermal Loading

Manual |Pentium 90| Ratio Notes
free end deflection, Az | 0.750 0.7500 1.000 POST1, UZ Node 15
free end deflection, Ax 0.015 0.0150 1.000 POST1, UX Node 15
fixed end top stress, ox| 7500 7500.0 1.000 POST1, §(X) Nodes 1-23
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VM36: Limit Moment Analysis
Load Step1 ~
P = 1000 Ibs (elastic) | Manual [Pentium 90} Ratio Notes
dmax, in -0.02829 |-0.028293 | 1.000 UZ @ Nodes2& 3
R, b 148.15 148.150 1.000 FZ @ Node 1 (Reactions)
M, in-lb 27,778 | 27,7776 | 1.000 MY @ Node 5 (Reactions)
Load Step 2
‘ P =1388.8 Ib. Manual |Pentium 90| Ratio Notes
"Hinge @ B (STAT @ EL=3) | Elastic STAT=1 N.A.  |COMBIN40, STAT=1—No Sliding
Hinge @ C (STAT @ EL=4) | Sliding STAT=2 N.A. COMBIN40, STAT=2-8liding
Load Step 3
P =1390Ib. Manual |Pentium 90| Ratio Notes
Hinge @ B (STAT @ EL=3) | Sliding | -STAT=2 N.A. COMBIN40, STAT=2-8liding
Hinge @ C (STAT @ EL=4) | Sliding STAT=2 N.A. COMBIN40, STAT=2—Sliding
VM37: Elongation of a Solid Bar
Manual |Pentium 90| Ratio Notes
3, in 0.004757 }{0.0047570} 1.000 UY @ Node 8
oy, psi (elem. 4) 4,441 44411 1.000 EL=4, S(Y)
VM38: Plastic Loading of a Thick Cylinder Under Pressure
Fully Elastic, Load Step 1
PLANE42 Manual |Pentium 90| Ratio Notes
o, psi (X =4.4in) -9,900 -9900.4 1.000 EL=1, S(X)
oy, psi(X=4.4in) 18,820 18,820 1.000 EL=1, 8(2)
o, psi (X =7.6in) -458 -457.67 1.001 EL=5, S(X)
oy, psi (X =7.6in) 9,116 9115.7 1.000 EL=5, S$(2)
Fully Plastic, Load Step 2
PLANE42 Manual |[Pentium 90| Ratio Notes
Gerr, PSI (X=4.41in) 29,992 29,991 1.000 EL=1, SEQV
Geft, PSI (X =7.6in) 30,000 30,000 1.000 EL=5, SEQV
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VM38: Plastic Loading of a Thick Cylinder Under Pressure (continued)

Fully Elastic -
SOLID45 Manual |[Pentium 90| Ratio Notes
o, psi ( X=4.41in) -9,891 -9891.4 1.000 EL=1, S(X)
o, psi (X =4.41n) 18,811 18,811 1.000 EL=1, S(Y)
o, psi (X =7.8in) -455 -454.65 1.001 EL=5, S(X)
oy psi (X =7.6in) 9,113 9112.7 | 1.000 EL=5, S(Y)
Fully Plastic
SOLID45 Manual |Pentium 90| Ratio Notes
Geit, PSI (X = 4.4 in) 29,982 29,982 1.000 ElL=1, SEQV
Ou, pSI (X =7.60n) | 29,992 | 29,992 | 1000 EL=5, SEQV

Note: 6o from ouput quantity SEQV.

VM39: Bending of a Circular Plate w/Center Hole

Manual |Pentium 30| Ratio Notes
$, in 0.049218 | 0.0492180{ 1.000 UZ @ Nodes 7, 17
¢, rad -0.0045249(-0.0045249] 1.000 ROTY @ Nodes 7, 17
@ x=10.81in. Manual |Pentium 80| Ratio Notes
M, in-ib/in -13.675 -13.675 1.000 EL=1, M(X)
Oy, PSi -1312.8 | -1312.8 1.000 ElL=1, TOP, S(X)
@x=271in. Manual |Pentium 90| Ratio Notes
M, in-ib/in -10.133 | -10.133 1.000 EL=6, M(X)
Gy, Psi -972.72 | -972.72 1.000 EL=6, TOP, S(X)
VM40: Large Deflection and Rotation of a Beam Pinned at 1 End
9., deg Manual |Pentium 90| Ratio Notes / POST26
80° &, in -5.0 -5.000 1.000 UX @ T=0.025 (ROTZ=1.047)
90° 3, in 10.0 10.000 1.000 | UY @ T=0.0375 (ROTZ=1.571)
180° 3§, in -20.0 -20.00 1.000 | UX @ T=0.0750 (ROTZ=3.142)
210°  §,in -5.0 -5.00 1.000 | UY @ T=0.0875 (ROTZ=3.665)
3158° §,in -2.93 -2.9289 1.000 | UX @ T=0.13125 (ROTZ=5.498)
360° 3, in 0.0 1.61E-08 n/a UY @ T=0.1500 (ROTZ=6.283)
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VM41: Small Deflection of a Rigid Beam
Thick Beam Manual |Pentium 80| Ratio Notes
3y, in 0.0 0.000 n/a Node 3, UX
8y, in -0.1 -0.1000 1.000 Node 3, UY
0, rad -0.01 -0.0100 1.000 Node 3, ROTZ
Gbends PSI -0.5 -0.500 1.000 EL=2, SBYB @ 1(l)
Note: Gyeng cONsidered negligibie
Constraint Equation Manual |Pentium 90| Ratio Notes
3 in 0.0 0.0000 n/a Node 3, UX
8y, in -0.1 -0.1000 1.000 Node 3, UY
0, rad -0.01 -0.0100 1.000 Node 3, ROTZ
Obend: PSi 0.0 1.56E-12 | 0.000 EL=2, SBYB
VMa42: Barrel Vault Roof Under Self Weight
Manual [Pentium 90| Ratio Notes
UYa, m -0.3053 | -0.30528 | 1.000 POST1, Node 1, UY
UX,a, m -0.1614 | -0.16141 1.000 POST1, Node 1, UX
G, Top @ A, Pa 215,980 | 215,980 1.000 POST1, Node 1, SZ (Top)
G,, Bot @ A, Pa 342,480 | 342,480 1.000 POST1, Node 1, SZ (Bot)
o, Bot @ B, Pa 190,710 | 180,710 1.000 POST1, Node 2, SY (Top)
ce, TOp @ B, Pa -219,410 | 219,410 | 1.000 POST1, Node 2, SY (Bot)
VM43: Bending of an Axisymmetric Thick Pipe
Manual |Pentium 90{ RATIO Notes
8, in(06=0) -0.12529 | -0.125295| 1.000 Node 15, UX (L.S. 1)
3, in (8=90) 0.12530 | 0.125296 | 1.000 Node 15, UZ (L.S. 1)
cmLpsi (6=0°) 2652.4 2652.4 1.000 EL=1, S(PAR) @ Face |-J
VM44: Bendlr&of an Axisymmetric Thin Pipe
Manual [Pentium 90| RATIO Notes
8, in(06=0) -0.19079 | -0.18079 | 1.000 POST1 (1st)UX @ Node 8
3, in (6=90) 0.19079 | 0.19079 1.000 POST1 (2nd) UZ @ Node 8
Snax, PS (6=0°) 3059.1 3059.1 1.000 | EL=1, S1BOT (Sec. @ Node )

Note: omex COrresponds to S1 BOT of element 1.
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VM45: Natural Frequency of a Spring-Mass System
- Manual [Pentium 90| Ratio
f, Hz 13.701 13.70105 | 1.000

VM46: Natural Frequency of a Cantilevered Mass
Manual |Pentium 90} Ratio
f, Hz 33.553 33.5528 1.000

VM47: Torsional Frequency of a Suspended Disk
Manual |Pentium 90| Ratio
f, Hz 0.63333 [0.6333349| 1.000

VM48: Natural Frequency of a Motor Generator
Manual {Pentium 90} Ratio
f, Hz 48.781 48.7806 1.000

VMA49: Fundamental Frequency of a Bar-Mass System

Manual [Pentium 80{ Ratio Notes
Bar w/mass: f, Hz 12.508 12.5078 1.000
Bar w/o mass: f, Hz 13.701 13.7011 1.000 See Problem VM45

VMS50: Fundamental Frequency of a Simply Supported Beam

Manual |Pentium 90} Ratio Notes

f, Hz 28.767 28.7670 1.000 Mode 1

VM51: Natural Frequencies of a Cantilever Beam

Manual |Pentium 90} Ratio Notes
fi, Hz 10.246 10.2465 1.000
o, Hz 64.183 64.1827 1.000
fy, Hz 179.79 179.787 1.000

VM52: Automobile Suspension System Vibration
Manual |Pentium 90| Ratio
f;, Hz 1.0981 1.09807 1.000

f, Hz 1.4406 1.44056 | 1.000
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VMS53: Vibration of a String Under Tension

VM55: Vibration of a Stretched Circular Membrane

Static Manual |Pentium 90} Ratio Notes
F.lb 500 500.00 1.000 MFORX (Element Sol.)
o, psi 162,970 | 162,970. | 1.000 SAXL (Element Sol.)
Modal Manual |Pentium 90| Ratio
fy, Hz 75.094 75.0944 1.000
{2, HZ 151.29 151.286 1.000
fs, Hz 229.68 229.684 1.000
VM54: Vibration of a Rotating Cantilever Blade
Manual |[Pentium 90| Ratio
f, Hz 52.01 52.01099 1.000

303

Static Manual |Pentium 90 Ratio Notes
o, psi 10,000 10,000. 1.000 SM,EL=1t09
Modal Manual |Pentium 90| Ratio
i, Hz 94.365 94.3649 1.000
{5, Hz 21711 217.106 1.000
fs, Hz 342.46 342.461 1.000
VMS56: Hyperelastic Thick Cylinder Under Internal Pressure
HYPER84 Manual |Pentium 90{ Ratio Note
u, (inner radius), in 7.388 7.38758 1.000 L.S2,UuX@1,14
o, (element 1), psi -122.5 -122.48 1.000 EL=1, S(X)
HYPER86 Manual |Pentium 90| Ratio Notes
u, (inner radius), in 7175 7.17475 1.000 L.S.2, UX @ Nodes 1,2,3,4
o, (element 1), psi -122.1 -122.13 1.000 EL=1, S(X)
VM57: Torsional Frequecies of a Drill Pipe
Pipe Elements Manual |Pentium 90| Ratio
{5, Hz 0.3834 | 0.383392 | 1.000
f,, Hz 1.264 1.26386 1.000
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VM57: Torsional Frequecies of a Drill Pipe (continued)
Beam Elements Manual [Pentium 90 Ratio
fy, Hz 0.3834 | 0.383383 | 1.000
f,, Hz 1.264 1.26385 1.000
VM58: Centerline Temperature of a Heat Generating Wire
Manual |Pentium 90} Ratio Notes
Tou °F 419.9 419.94 1.000 POST1, Nede 1
T °F 417.9 417.85 1.000 POST1, Nodes 2, 10-17
q, BTU/hr 341.5 341.5 1.000 POST1, HFLOW
VM59: Lateral Vibration of an Axially Loaded Bar
Static Manual [Pentium 90| Ratio Notes
8, in -0.026667 | -0.026667 | 1.000 UX Max. (Node 14)
o, psi -10,000 -10,000 1.000 EL=1to 13, SDIR
F = 40,000 ib.
Modal Manual |Pentium 90| Ratio
f,, Hz 17.052 17.0515 1.000
f,, Hz 10522 | 105.2226 | 1.000
f3, Hz 248.88 248.877 1.000
F=0Ib.
Modal Manual [Pentium 90| Ratio Notes
fi, Hz 28.7670 | 28.7670 1.000 See Problem VM50
VM60: Natural Freq. of a Cross-Ply Laminated Spherical Shelt
Manual [Pentium 90j Ratio
fi, Hz 0.73149 | 0.731493 | 1.000
VM61: Longitudinal Vibration of a Free-Free Rod
Manual [Pentium 90| Ratio
f3, HZ (rigid body) 0.0 0.000 n/a
f5, Hz 127.13 127.132 1.000
fs, Hz 256.86 256.859 1.000
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VM62: Vibration of a Wedge

Plate Elements Manual |Pentium 90| Ratio
{1, Hz 261.11 261.111 1.000
Shell Elements Manual [Pentium 0] Ratio
f;, Hz 261.11 261.111 1.000

VM63: Static Hertz Contact Problem

Plate Elements Manual |Pentium 90| Ratio Notes

a, mm 1.0110 1.0109 1.000 POST1 Parameter AACT

VM64: Thermal Expansion to Close a Gap

Static Manual |Pentium 90| Ratio Notes
oy, psi -13,125 | -13,125 1.000 EL=3, SX
oy, psi -6,125 -6,125 1.000 EL=3, 8Y

VM65: Trans. Response of a Ball Impacting a Flexible Surface

At Impact Manual |[Pentium 80 Ratio Notes
Time, sec 0.072 0.072 n/a
y displacement, in -0.9991 |-0.999137 | 1.000 POST26 @ T=.072 sec.
y velocity, in/sec -27.76 | -27.7594 | 1.000 POST26 @ T=.072 sec.
kinetic energy, !b-in 192.65 192.646 1.000 POST26 @ T=.072 sec.
At "zero" velocity Manual [Pentium 90{ Ratio Notes
max. y displacement -1.5503| -1.55028 | 1.000 Velocity Sign Change
time, sec 0.10000{ 0.101 0.990 POST 26 @ | T=.100

VM66: Vibration of a Flat Plate
Manual |Pentium 90; Ratio
fy, Hz 128.43 | 128.4255 | 1.000

VM67: Radial Vibrations of a Circular Ring

Manual |Pentium 90| Ratio Notes
fo, Hz 3226.4 | 3226.408 | 1.000 Run 1
f,, Hz 12.496 12.4957 1.000 Run 2
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VM68: PSD Response of a 2-DOF Spring-Mass System

Modal Manual |Pentium 90{ Ratio Notes

f;, Hz 20.57 20.5721 1.000

fa, Hz 64.88 64.8846 1.000
Mass 1, 1o Std Dev. 9.059 9.0587 1.000 POST1, UX @ Node 2
Mass 2, 1 Std Dev. 10.63 10.633 1.000 POST1, UX @ Node 3

VM69: Seismic Response

Modal Manual |Pentium 90| Ratio Notes
f, Hz 0.5000 0.5 1.000
Ag, in 1.0200 1.0200 1.000 POST1, UX @ Node 2

VM70: Seismic Response of a Beam Structure

Modal Manual |Pentium 90 Ratio Notes
fy, Hz 6.0974 | 6.097398 | 1.000 Mode 1
3, in 0.55301 | 0.55301 1.000 POST1, UY @ Node 6
Gmax» PSi 20,156 20,156 1.000 POST1, EL=4, SBYT(J)
VM74: Transient Response of a Spring-Mass-Damper System
t = 0.09 seconds Manual |[Pentium 90} Ratio Notes
u, in (for§=2.0) 0.47637 | 0.476369 | 1.000 POST26, Node 1
u,in for=1.0) 0.19245 | 0.192447 | 1.000 POST26, Node 3
u, in (for{=0.2) -0.51951 | -0.519509 | 1.000 POST26, Node 5
u, in (for£=0.0) -0.99498 [-0.994977 | 1.000 POST26, Node 7

VM72: Logarithmic Decrement

Amplitude/Time Manual |Pentium 90| Ratio Notes

Peak 1 - Amplitude 1.00000| 1.00000] 1.000 jLoad Step 1 - Initial
Peak 1 - Time (Sec.) 0.00000] 0.00000] n/a  }Conditions

Peak 2 - Amplitude 0.64981] 0.649805] 1.000 [Load Step 2
Peak 2 - Time (Sec.) 0.18600 0.18600] 1.000

Peak 3 - Amplitude 0.42306] 0.423056] 1.000

Peak 3 - Time (Sec.) 0.37200}  0.37200{ 1.000

Peak 4 - Amplitude 0.27525| 0.275246| 1.000

Peak 4 - Time (Sec.) 0.55800| 0.55800| 1.000
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VM73: Free Vibration with Coulomb Damping

Manual |Pentium 90| Ratio Notes
u,in (t=0.09 sec) 0.87204] 0.872044( 1.000 POST26
u,in (t=0.102sec) 0.83019| 0.830186{ 1.000 POST26
u,in (t=0.183sec) -0.74875] -0.748749| 1.000 POST26

VM74: Transient Response to an Impulsive Excitation

Time = 0.08s/ £, = 0.0 | Manual [Pentium 90| Ratio Notes

Ymax N 0.99896] 0.998964( 1.000 UY @ Node 2 (Time =.080)
Time = 0.1 Manual [Pentium 90| Ratio Notes
y, in (for ¢ =0.0) 0.90857| 0.908572| 1.000 UY @ Node 2 (Time = .1025)

y, in (for £ = 0.070) 0.34185| 0.341847; 1.000 UY @ Node 4 (Time = .1025)

Based on time = .1 + .0025 seconds to account for impulse duration

VM75: Transient response to a Step Excitiation

Tirme = 0.1575 sec Manual {Pentium 90| Ratio Notes
Unax, IN 1.9992| 1.99915{ 1.000 UY @ 2, T=.1575
Time = 0.20 sec Manual [Pentium 80| Ratio
u, in (for£=0.0) 1.6723] 1.67233| 1.000 UY @ 2 (POST26, Time =.20)
u, in (for £ = 0.5) 1.1544| 1.15439| 1.000 UY @ 4 (POST26, Time = .20)
VM76: Harmonic response a a Guitar String
MODAL Manual |Pentium 90} Ratio
f, Hz 3223 322.335 1.000 2nd Analysis
POST26 Response Frequency* | Ratio Pentium 90 Frequency
fy, (322.2 Hz) 320<f<328 320 NA. 322.335 Hz
f,, (644.4 Hz) No Response - N.A. 645.554 Hz
{1, (966.6 Hz) 968<1<976 968 N.A. 970.543 Hz
f4, (1288.8 Hz) No Response - N.A. 1298.19 Hz
f5, (1611.0 Hz) 1624<t<1632 1632 N.A. 1629.4 Hz
fs, (1933.2 Hz) No Response - N.A. 1724.83 Hz

*Response Frequencies from peaks in [UY| (Real Displacement) in POST26
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VM77: Trans. Response to a Constant Force wiFinite Rise Time

Transiént Manual [Pentium 80| Ratio Notes
t (@Y max), S€C 0.092 0.0920] 1.000 Time @ L.S. 3, Substep 5
Ymax N 0.335] 0.335459| 0.999 UY @ Node 2
EXPANSION PASS Manual |Pentium 90} Ratio
Spends KSi -18.9 -18.8700 { 1.002 SBYB, EL=1(J) & EL=2(l)

VMT78: Transverse Shear Stresses

in a Cantilever Beam

Manual [Pentium 90| Ratio
oxz, PSi (z=h/2) 0.0 0.0 nfa |SXZ, Layer 1, BOT or Layer 4,
TOP (any element)
oxz, psi (z=h/4) 5625.0 5625.0] 1.000 ILSXZ for Layers 1- 2 (or 3 - 4)
oxz, psi (z=0) 7500.0 7500.0{ 1.000 1LSXZ for Layers 2 - 3 (also ILMX)
FC3max (FCMX) 225.0 225.0f 1.000 POST1 Parameter
VM79: Transient Response of a Bilinear Spring Assembly
Time = 0.09 sec Manual |Pentium 90| Ratio Notes
Ymaxs iN -1.0408| -1.04047| 1.000 1 oad Step 3, Cum. lter. 37
Displacements Manual |Pentium 90y Ratio Notes
Time = .040 -0.68122 |-0.681218| 1.00 UY @2 (L.S. 3, Substep 15)
Time =.070 -0.98672 |-0.986716 | 1.00 UY @2 (L.S. 3, Substep 27)
Time = .085 -1.0383 | -1.03828 1.00 UY @2 (L.S. 3, Substep 33)
Time = .105 -1.0020 | -1.00203 1.00 Uy @i (L.S. 3, Substep 41)
VM80: Plastic Response to a Suddeniy Applied Constant Force
Manual [Pentium 90| Ratio Notes
Ymax N 0.804] 0.804290| 1.000 POST26, UY
Time, sec 0.0680 0.0680] 1.000 POST26, UY
Manual |Pentium 90} Ratio Notes
Ymins iN 0.438] 0.437734} 1.001 POST26, UY
Time,sec 0.122 0.1220{ 1.000 POST26, UY
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VM81: Transient Response of a Drop Container
Atlmpact: —
Full Transient Dynamic| Manual [Pentium 90| Ratio Notes
time, sec 0.072 0.072 n/a
y, in -1.0005 | -1.00061 1.000 POST26, UY @ T=.072
vel, infsec -27.78 -27.7767 | 1.000 POST26, VEL_1UY @ T=.072
At Zevo Velocity (theoretical Y, = -1.5506 @ t=.100366
Full Transient Dynamic Manual  |Pentium 90| Ratio Notes
t=0.100 sec/y (in) -1.5503 | -1.55033 | 1.000 POST26, UY @ T=.100
t=0.101 sec/y (in) -1.5502 | -1.55024 [ 1.000 POST26, UY (93101
At Impact:
Reduced Transient Dynamic Manual [Pentium 90 Ratio Notes
time, sec 0.072 0.072 n/a .
y, in -0.987 -0.98685 | 1.000 POST26, UY @ 7=.072
vel, in/sec -27.59 -27.5936 | 1.000 POST26, VEL_1UY @l=.072
At Zero Velocity (theoretical Y., = -1.5506 @ t=.100366
Reduced Transient Oynamie | Manual |Pentium 90] _Ratio Notes
t=0.100 sec/y (in) -1.5495] -1.54947| 1.000 POST26, UY @ T=.100
t=0.101 sec/y (in) -1.5503| -1.55027} 1.000 POST26, UY @ T=.101
VM82: Simply Supported Laminated Plate Under Pressure
Manual {Pentium 90| Ratio Notes
§, m (SHELLS9) + 0.0692] 0.0691919| 1.000 UZ @ Node 1
8, m (SOLID46) 0.0676] 0.067594| 1.000 UZ @ Node 1, 51
VM83: impact of a Block on a Spring Scale
Time = 0.689 sec Manual [Pentium 80| Ratio Notes
8, in -7.641 -7.6410{ 1.000 POST26, UY @ 2, T=.68897
y, in -78.44] -79.4417| 1.000 POST26, UY @ 3, T=.68897
VM84: Displacement Propagation Along a Bar w/Free Ends
Time = 0.24 sec Manual |Pentium 80| Ratio Notes
3, in 4.8404| 4.84035| 1.000 POST26, UX @ 17
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VMS8S5: Transient Disp. in a Suddenly Stopped Moving Bar

Reduced Transient Dynamic | Manual |Pentium 90| Ratio Notes
d, in (t = .0544) 47732]  4.7733[ 1.000 POST26, Variable 4, REL_DISP
d, in (t = .0557) 4.7471 4.74715] 1.000 POST26, Variable 4, REL_DISP
Expansion Pass Manual |Pentium 90| Ratio
Sy, psi {t = .0557 sec) 14804 14805{ 1.000 EL=1, SAXL
VM86: Harmonic Response of a Dynamic System
Manual |Pentium 90| Ratio Notes
A, in 0.0833] 0.083333] 1.000 UZ @ 2, Amplitude
9, deg -90.0| -90.00007| 1.000 UZ @ 2, Phase
VM87: Equivalent Structural Damping
Manual {Pentium 90; Ratio Notes
Amp, in 0.083333| 0.083333] 1.000 UZ @ 2, Amplitude
o, deg -80.000| -90.00007] 1.000 UZ @ 2, Phase
VM89: Response of an Eccentric Weight Exciter
Load Step 1
f=f, Manual |[Pentium 90| Ratio Notes
Amp, in 0.60000{ 0.6000005] 1.000 UX @ Node 2 - Amplitude
¢, deg -90.000| -89.99989| 1.000 UX @ Node 2 - Phase
Load Step 2
t=100 f, Manual |Pentium 90[ Ratio Notes
Amp, in 0.080008| 0.080008{ 1.000 UX @ Node 2 - Amplitude
¢, deg -179.920] -179.9236| 1.000 UX @ Node 2 - Phase
VM89: Natural Frequencies of a Two-Mass-Spring System
Manual |Pentium 90| Ratio Notes
fy, Hz 2.5814| 2.581395 | 1.000 Mode 1
f,, Hz 8.3263] 8.32630 1.000 Mode 2
Mode 1: UX; - 0.771864 -- uxe:?2
UX, - 0.837922 - ux @3
(A1/A2),** 0.92116| 0.92116 1.000 UXo/UX,
Mode 2: UX, -- 1.18500 -- ux @2
UXs - -0.545790 - Uxes3
(A1/A2)," -2.1712] 24712 1.000 UXo/UXs
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VM90: Harmonic Response of a Two-Mass Spring System

Manual [Pentium 90{ Ratio Notes
Xq,in (f=15H2) 0.82272]0.8227180| 1.000 UX @ Node 2 - Amplitude
¢4, in (f=1.5H2z) 0.0000 0 n/a Phase
Xp, in (f=1.5Hz) 0.46274|0.4627382| 1.000 UX @ Node 3 - Amplitude
¢2,in (f=1.5Hz) 0.0000 0 nfa Phase
Xy, in (f=4.0Hz) 0.51146|0.5114553| 1.000 UX @ Node 2 - Amplitude
¢4, in (f=4.0Hz) 180.00( -180.0000 | -1.000 Phase
Xg, in (f=4.0Hz) 12153 1.215253 | 1.000 UX @ Node 3 - Amplitude
b, in (f=4.0Hz) 180.00( 180.0000 | 1.000 Phase
X4,in (f=6.5Hz) 0.58512§0.56851174| 1.000 UX @ Node 2 - Amplitude
¢q, in (f=6.5Hz) 180.00( -180.0000 | -1.000 Phase
Xy, in (f=86.5Hz) 0.26965|0.2696508 | 1.000 UX @ Node 3 - Amplitude
d2, in (f=6.5Hz) 0.0000 0 . nla Phase
VMS1: Large Rotation of a Swinging Pendulum
Manual [Pentium 90| Ratio POST26, UX&UY @ 2
8y, In (t=1/4,) -69.334] -59.3336| 1.000 UX@2 (t=.8207)
3y, in (t=14) -20.004] -20.0037| 1.000 uYy@2 (t=.8207)
Sy in (t=1/2) -119.88] -119.878] 1.000 UX@2 (t=1.6414)
3, in (t=712) -0.0907| -0.09067| 1.000 UY @2 (t=1.6414)
8, in (t=31/4) -81.724| -61.7236] 1.000 UX @2 (t=24621)
5y, in (t=3u4) -19.993 -19.9925| 1.000 UY @2 (t=24621)
8 in (t=1) -0.2432] -0.243156] 1.000 UX@2 (t=3.2828)
8, in (t=1) -0.1921| -0.192104| 1.000 UY @2 (t=3.2828)
VM92: Insulated Wall Temperature
Manual |Pentium 90| Ratio Notes
q, BTU/hr 513 513.41] 0.999 POST1Heat@ 1 &5
T, °F (node 2) 2957 2957.2| 1.000 POST1, Temp @ 2
T,. °F (node 4) 337 336.7f 1.001 POST1, Temp @ 4
VM93: Temperature Dependent Gonductivity
Manual |Pentium 90 Ratio Notes
q, BTU/hr 29.76 29.76| 1.000 Reaction Sol./El. Solution
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VM94: Heat Generating Plate

Manual |Pentium 90| Ratio Notes
q, BTU/hr 2083.3 2083.3] 1.000 POST1, Node 6
T., °F (node 1) 300.0 300| 1.000 POST1, Node 3

VM95: Heat Transfer from a Cooling Spine

LINK33 & LINK34 Manual |Pentium 90! Ratio Notes
T, °F (node 9) 68.618 68.618] 1.000 POST1, Node 9
q, BTU/hr 17.528 -17.528| -1.000 POST1, Node 1
SOLID70 Manual {Pentium 90| Ratio Notes
T, °F (el. 8) 68.618 68.618] 1.000 POST1, Nodes 9,19,29,39
q, BTU/hr - -4.3821 - POST1, Nodes 1,11,21,31
17.528| -17.5284] -1.000 SUM Nodes 1,11,21,31

VM96: Temperature Distribution in a Short Solid Cylinder

At Centerline Manual [Pentium 90| Ratio Notes
2=00,T(°F) 0.0 0.000! n/a Node 1
2=15T(F) 6.9 6.8943[ 1.001 Node 39
2=3.0,T(°F) 15.4 15.391} 1.001 Node 37
2=45T(F) 26.7 26.740| 0.999 Node 35
z=6.0,T(F) 40.0 40.000! 1.000 Node 30

VM97: Temperature Distribution Along a Straight Fin

Manual |Pentium 90| Ratio Notes

T, °F (at WL = 0.0) 1100.0/ 1100.000{ 1.000 POST1, Nodes 1 & 21
T, °F (at /L = 0.1) 958.0] 957.5900| 1.000 POST1, Nodes 2 & 22
T, °F (at .= 0.2) 838.01 838.050 1.000 POST1, Nodes 3 & 23
T, °F (at x/L. = 0.3) 738.0] 738.180| 1.000 POST1, Nodes 4 & 24
T, °F (at x/L. = 0.4) 655.0} 655.360{ 0.999 POST1, Nodes § & 25
T, °F (at x/L = 0.5) 587.0] 587.330| 0.999 POST1, Nodes 6 & 26
T, °F (atx/L = 0.6) 532.01 532.290{ 0.998 POST1, Nodes 7 & 27
T, °F (at L =0.7) 489.0) 488.780] 1.000 POST1, Nodes 8 & 28
T, F (at x/L = 0.8) 456.0f 455.650| 1.001 POST1, Nodes 9 & 29
T, °F (at x/L = 0.9) 432.0) 431.990| 1.000 POST1, Nodes 10 & 30
T, °F (at ¥/L = 1.0) 417 417.19| 1.000 POST1, Nodes 11 & 31

q, BTU/hr - 2920.2 POST1, Nodes 1 & 21

5840 5840.4| 1.000 SUM, Nodes 1 & 21

312



HNF-SD-SNF-CSWD-005, Rev. 0
Document Number: QA040.216 (P90)
Revision 0
Page 36 of 95

Software Verification and Validation Report
ANSYS Revision 5.0A, Version: PC 386/486

Table 3

Comparison of Calculated and Published Results

VM98: Temperature Distribution Along a Tapered Fin

Manual |Pentium 90| Ratic Notes

T, S%t x/L=0.0) 1100.0| 1100.000{ 1.000 POST1, Nodes 1 & 21
T, °F (at ¥/L.=0.1) 971.0] 970.7400{ 1.000 POST1, Nodes 2 & 22
T, °F (at ¥/L = 0.2) 854.0| . 853.800] 1.000 POST1, Nodes 3 & 23
T,°F (at x/L = 0.3) 748.0] 748.280| 1.000 POST1, Nodes 4 & 24
T, °F (at WL =0.4) 653.0f 653.330{ 0.998 POST1, Nodes 5 & 25
T, °F (at x/L = 0.5) 568.0/ 568.160 1.000 POST1, Nodes 6 & 26
T, °F (at x/L. = 0.8) 492.0f 492.010| 1.000 POST1, Nodes 7 & 27
T, °F (at x/L = 0.7) 424.0{ 424.210] 1.000 POST1, Nodes 8 & 28
T, °F (at x/L = 0.8) 364.0] 364.150[ 1.000 POST1, Nodes 9 & 29
T, °F (at x/L = 0.9) 311.0/ 311.360; 0.998 POST1, Nodes 10 & 30
T, °F (at WL =1.0) 267.0] 266.590| 1.002 POST1, Node 11

q, BTU/hr - -2554.4 -- POST1, Nodes, 1 & 21

5109 -5108.8| -1.000 SUM, Nodes 1 & 21

VMSE9: Temperature Distribution in a Trapezoidal Fin

Manual {Pentium 90| Ratio Notes
T, °F (at node 4) 27.8] ~ 27.764] 1.001 POST 1 Temp. @ Node 4
T, °F (at node 5) 32.8f 32.8160| 1.000 POST 1 Temp. @ Node 5§
T, °F (at node 6) 9.5 9.541] 0.996 POST 1 Temp. @ Node 6
T, °F (at node 7) 10.7 10.736{ 0.997 POST 1 Temp. @ Node 7
q, BTU/hr - 1122.100 - POST 1 Heat @ Node 1
q, BTU/hr - 418.260 - POST 1 Heat @ Node 2
q, BTU/hr - 200.640 - POST 1 Heat @ Node 3
SUM q, BTU/hr 3482.0] 3482.00] 1.000 2(SUM q) (See Note)

Note: Since symmetry is used to model only half of the fin, the sum of heat tranfered is factored by two.
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VM100: Heat Conduction Across a Chimney Section

Manual {Pentium 90| Ratio Notes
T, °F (at node 1) 93.6 93.629 1.000 POST1
T, °F {(at node 2) 56.8 56.7670 1.001 B
T, °F (at node 3) 22.1 22.086 1.001 B
T, °F (at node 4) 93.2 93.189 1.000 "
T, °F (at node 5) 54.9 54.945 0.999 "
T, °F (at node 6) 211 21.077 1.001 "
T, °F (at node 7) 87.8 87.762 1.000 "
T, °F (at node 8) 47.7 47.746 0.999 B
T, °F (at node 9) 17.3 17.302 1.000 B
T, °F (at node 11) 27.6 27.572 1.001 "
T, °F (at node 12) 12.5 12.533 0.997 "
T, °F (at node 15) 5 5.0131 0.997 B
q, BTU/hr 773.5 773.533 1.000 POST1 Parameter HEAT (HT13)
VM101: Temperature Distribution in a Short Solid Cylinder
Manual [Pentium 80| Ratio Notes
T, °F (at node 11) 7.4 7.4427 0.994 POST1
T, °F (at node 21) 16.4 16.361 1.002 B
T, °F (at node 31) 27.4 27.411 1.000 v
T, °F (at node 13) 5.3 5.2996 1.000 B
T, °F (at node 23) 13.0 13.033 0.997 B
T, °F (at node 33) 248 24.816 0.999 "

VM102: Cylinder wiTemperature Dependent Conductivity

k = constant, L.S. 1 Manual |Pentium 90} Ratio Notes

T, °F (at node 2) 73.7 73.722 1.000 POST1 Results (L.S. 1)
T, °F (at node 3) 51.5 51.487 1.000 "

T, °F (at node 4) 32.2 32.217 0.999 "

T, °F (at node 5) 15.2 15.213 0.999 B
k=k(T),L.S.2

T, °F (at node 2) 79.2 79.207 1.000 POST1 Results (L.S. 2)
T, °F (at node 3) 59.5 59.513 1.000 B

T, °F (at node 4) 40.2 40.230 0.999 B

T, °F (at node 5) 20.7 20.683 1.001 "
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VM103 - Thin Plate with Central Heat Source

Manual |Pentium 90j Ratio Notes
T, °F (at node 1) 227.0 226.97 1.000 Nodal Solution
T, °F (at node 2) 102.4 102.39 1.000 "
T, °F (at node 3) 73.6 73.586 1.000 "
T, °F (at node 4) 64.6 64.568 1.000 "
T, °F (at node 5) 61.6 61.583 1.000 "
T, °F (at node 6) 60.6 60.569 1.001 B
T, °F (at node 7) 60.2 60.231 0.999 "
T, °F (at node 8) 60.2 60.154 1.001 "
T, °F (at node 9) 164.9 164.85 1.000 "
T, °F (at node 10) 126.8 126.81 1.000 B
VM104 - Liquid-Solid Phase Change
Manual |Pentium 90| Ratio Notes
t;, seconds 798.0->801.0 | See Note | N.A. Node 2, -1°C - 0°C

Note: As executed by the P90 (using auto time stepping and the input stream provided by ANSYS), the
time step for problem VM104 is 10 seconds. Using the 10 second time step, the temperature at Node 2
passes -1°F between 814.92 seconds (-.969°F) and 824.9 seconds (-1.18°F). If the maximum time
step is set to 3 seconds (corresponding to the step reported in the Verification Manual), -1°F is reached
between 801 and 804 seconds (-.95°F and -1.03°F, respectively).

IAt t = 500 seconds Manua! |[Pentium 90| Ratio Notes
T, °C (x =.002 m) -3.7 -3.696 1.001 POST1, Node §
T, °C (x =.004 m) -2.43 -2.4256 1.002 POST1, Node 8
VM105 - Heat Generating Coil wiVariable Conductivity
Temp, °F Manual [Pentium 90 Ratio
Node 2 23.0 23.039 0.998
Node 3 35.5 35.526 0.999
Node 4 41.8 41.815 1.000
Node 5 43.7 43.659 1.001
Node 6 41.9 41.862 1.001
Node 7 36.8 36.756 1.001
Node 8 28.4 28.354 1.002
Node 9 16.4 16.357 1.003
VM106 - Radient Energy Emission
Node 2 Manual |Pentium 80{ Ratio Notes
q BTU/hr 245520 | 245515 1.000 Reaction Solution, Nodes 1 & 2

315



Software Verification and Validation Report
ANSYS Revision 5.0A, Version: PC 386/486

HNF-SD-SNF-CSWD-005, Rev. 0
Document Number: QA040.216 (PS0)

Table 3
Comparison of Calculated and Published Resuits

VM107 - Thermocouple Radiation

Revision 0
Page 39 of 95

Node 2 Manual [Pentium 80| Ratio Notes
T, °F 999.95 999.95| 1.000 Node 2, DOF Soiution
q, BTU/hr 3662.24 3662.24| 1.000 Element Solution/Reaction Solution
VM108 - Temperature Gradient Across Solid Cylinder
Mode = 1 (® = 0°) Manual {Pentium 90| Ratio Notes
T, °F (Node 1) 0.0 0 n/a DOF Solution
T,°F (Node 2) 20.0 20.000 1.000 "
T, °F (Node 3) 40.0 40.000 1.000 B
T,°F (Node 4) 60.0 60.000 1.000 "
VM109 - Temperature Response of Cooled Wire
Node 1 Manual |[Pentium 90j Ratio Notes
T,°F @.0125 hr 197.03 197.026 1.000 POST26, Node 1
T,°F @.0325 hr 128.50 128.504 1.000 "
T,°F @500 hr 109.77 109.766 1.000 "

VM110 - Transient Temperature Distribution in a Slab

Time = 14.5 hr Manual |Pentium 90| Ratio Notes
T, °F (at node 1) 503 503.01 1.000 DOF Solution
T, °F (at node 3) 547 547.29 0.999 B
T, °F (at node 5) 676 676.33 1.000 "
T, °F (at node 7) 879 879.17 1,000 "
T, °F (at node 9) 1139 1139.0 1.000 "
T, °F (at node 11) 1435 1435.10 1.000 "
Q, BTUA -20,717 -20,717 1.000 POST26, TOTAL_HT @ T=14.50
VM111 - Cooling of a Spherical Body
Time =6 hr Manual |Pentium 90| Ratio Notes
T, °F 28.3 28.349 0.998 Node 1, DOF Solution
VM112 - Cooling of a Spherical Body
Time=6hr Manual |Pentium 90| Ratio Notes
T, % 28.7 28.748 0.998 Node 1, DOF Solution
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VM113 - Transient Temperature Distribution in an Orthotropic Metal Bar
Time = .000833 hr Manual |Pentium S0{ Ratio Notes
T, °F (node 1) 463 463.26 0.999 POSTH
T, °F (node 7) 154 153.63 1.002 "
T, °F (node 13) 285 284.97 1.000 "
T, °F (node 2) 200 199.98 1.000 B
VM114 - Temp. Response to a Rising Surface Temperature
Time = .03333 hr Manual |Pentium 90| Ratio Notes
T, °F (node 1) 120.00 | 120.0000 | 1.000 POST 1 & POST26
T, °F (node 2) 0.03 0.0336 0.893 POST1
T, °F (node 3) 79.08 79.0748 1.000 POST 1 & POST26
T, °F (node 4) 46.35 46.3470 1.000 "
T, °F (node 5) 23.25 23.2486 1.000 "
T, °F (node 6) 9.52 9.5217 1.000 B

VM115 - Thermal Response of a Heat Generating Slab

Time= .2 hr Manual [Pentium 90| Ratio Notes
T, °F (node 1) 32.00 32.000 1.000 DOF Solution
T, °F (node 3) 75.10 75.101 1.000 B
T, °F (node 4) 102.74 102.74 1.000 B
T, °F (node 5) 119.10 119.10 1.000 "
T, °F (node 6) 127.52 127.52 1.000 "
T, °F (node 2) 130.07 130.07 1.000 "
VM116 - Heat Conducting Plate w/Sudden Cooling
Time =7 hr Manual [Pentium 90} Ratio Notes
T, °F (node 2) 287.0 287.1 1.000 POST1, POST26
VM117 - Electric Current Flowing in a Network
Manual |[Pentium 80! Ratio Notes
V3, volts 0.0 0.0000 n/a DOF Solution, Node 1
Vo, voits 28.0 28.0000 1.000 DOF Solution, Node 2
V3, volts 19.0 19.0000 1.000 DOF Solution, Node 3
V,, volts 100.0 100.0000 | 1.000 DOF Solution, Node 4
154, aMps 1.4 1.4000 1.000 POST1,EL=1
l; 1, amps 1.9 1.8000 1.000 POST1,EL=2
|53, aMps 1.0 1.0000 1.000 POST1,EL=3
l4.2, aMps 2.4 2.4000 1.000 POST1,EL=4
143, aMmps 0.9 0.9000 1.000 POST1,EL=56
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r 11w, @Mps | 3.3 | 3.3000 | 1.000 I Reaction Solution, POST1, 114 ]
VM118 - Centerline Temp. of Heat Generating Wire
-PLANESS Manual [Pentium 90j Ratio Notes
T, °F (node 1) 418.7 418.65 1.000 POST1
Ts, _F (node 6, 16) 416.5 416.53 1.000 POST1
q, BTU/Mr 339.8 339.77 1.000 POST1 Parameter HRATE
SOLID70 Manual (Pentium 90| Ratio Notes
T T °F 4187 | 41865 | 1.000 POST1, Nodes 1 & 21
T, °F 416.5 416.53 1.000 POST1, Nodes 6,16,26, & 36
q, BTU/hr 339.8 339.7689 | 1.000 POST1 Parameter HRATE
VM119 - Centerline Temp. of an Electrical Wire
PLANES7 Manual |Pentium 90| Ratio Notes
T, °F 420.0 419.990 1.000 POST1, Nodes 1 & 11
Te °F 417.9 417.850 1.000 POST1, Nodes 6 & 16
q, BTU/hr 341.5 341.500 1.000 POST1 Parameter HRATE
. SOLID68 Manual [Pentium 90| Ratio Notes
Teu, °F 418.7 418.649 1.000 DOF Solution, Nodes 1 & 21
Ts, °F 416.5 416.525 1.000 DOF Solution, Nodes 6,16,26,36
q, BTU/hr 339.8 339.769 1.000 POST1 Parameter HRATE

VM120 - Microstrip Transmission Line Capacitance
Manual |Pentium 90| Ratio Notes
Capacitance, pF/m 179.7] 179.241} 1.003 POST1 Parameter C

VM121 - Flow Through a Pipe witJniform Heat Flux

atY=6cm Manual [Pentium 90} Ratio Notes
Ve, o ‘/sec 6.657E-03 | 6.657E-03| 1.000 POST1, VY @ 61
T. °C 48.32 48.319 1.000 POST1, T @ 61
Tw, °C 49.53 49,533 1.000 POST1, T@ 34
VM122 - Pressure Drop in a Turbulent Flowing Fluid
Manual [Pentium 90] Ratio Notes
Ap, psi (node 1) 469 4.69003 1.000 PRES @ Node 1
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VM123: Laminar Flow in a Piping System

Manuai |Pentium 90{ Ratio Notes
Ap, Ib/ft® (node 1) 6165 6165.34 1.000 PRES @ Node 1
Re 708 708.02 1.000 Element Solution , EL=1
VM124: Discharge of Water from a Reservoir
Manual {Pentium 90| Ratio Notes
w, Ib/sec (node 1) 29.9 29.90 1.000 Nodal Flow @ 1, (Reaction Sol.)
Re 201000 1200730.00| 1.001 Element Solution, EL=all

VM125: Radiation Heat Transfer between Concentric Cylinders

Manual |Pentium 90{ Ratio Notes
Q, Btu/hr-in 36.4] -36.397 -1.000 POST 1 Total
VM126: Heat Transferred to a Flowing Fluid
Manual |Pentium 90| Ratio Notes
To °F 121.3 121.33] 1.000 POST1, Temp. @ 19
Qn, BTU/MP 113.28 113.28| 1.000 POST1, Heat @ EL =1
Qout» BTU/MF 137.44 137.44 1.000 POST1, Heat @ EL=9

VM127: Buckling of a Bar w/Hinged Ends (Line Elements)

Manual {Pentium 90| Ratio Notes

Fer Ib (1st mode) 38.553 38.5529 1.000 Eigenvalue Buckiing Sol.

VM128: Buckling of a Bar w/Hinged Ends (Area Elements)

Manual [Pentium 90| Ratio Notes

Fer Ib (1st mode) 38.714 38.7143 1.000 Static Load Muit. for Buckling

VM129: Numerical Differentiation & Integration

Manual [Pentium 0] Ratio Notes
df/dt (max) 5.554E-02 | 5.554E-02 | 1.000 Parameter DERIV1
dfldt  (max) 2.422E-03(2.422E-03| 1.000 Parameter DERIV2
Iy 29.18 29.1749 1.000 Parameter Status F
I 381.7 381.656 1.000 Parameter Status H
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VM130: Fourier Series Generation for a Saw Tooth Wave
- Manual [Pentium 90 Ratio

Mode 1 Coefficent 0.811 0.8108 1.000
Mode 3 Coefficent |[-9.020E-02{ -0.0902 1.000
Mode 5 Coefficent |3.260E-02{ 0.0326 1.000
Mode 7 Coefficent |{-1.670E-02| -0.0167 1.000

VM131: Acceleration of Rotating Crane Boom

Manual |[Pentium 90| Ratio Notes
a,, ftisec” -11.78 -11.778 1.000 Reaction Forces, FX @ 1
ay, f/sec’ -5.00 -5.000 1.000 ! JFY@ 1
a,, ftisec’ 6.00 6.000 1.000 " JFZ@1

VM132: Stress Relaxation of Tightened Bolt due to Creep

G, psi Manual |Pentium 90| Ratio Notes
@t = 190 hour 976. 976.093 1.000 POST26, SIG
@t = 420 hour 951. 950.536 1.000 !
@t = 690 hour 926. 925.636 1.000 B
@t = 880 hour 911. 910.557 1.000 B
@t = 950 hour 905. 905.414 1.000 B
VM133: Motion of Rod due to Irradiation Induced Creep
£CR Manual |Pentium 90| Ratio Notes
t=0.0hr 0.00000 | 0.00000 n/a POST26, EPCR
t=0.5hr 0.00197 | 0.00197 1.002 "
t=1.0hr 0.00316 | 0.00316 1.000 N
t=5.0hr 0.00496 | 0.00496 | 0.999 B
VM134: Plastic Bending of a Clamped |-Beam
Load Step 1
wy = 2190 Ibfin Manual |Pentium 90| Ratio Notes
Smig» in (node 10) -0.160 -0.160 1.001 UZ, Node 10
End Moment, in-lb  {-3,784,000(-3,784,320] 1.000 Reaction, MY @ 1
Mid-Moment, in-b  [-1,894,000{-1,892,160| 1.001 Reaction, MY @ 10
End Status At Yield 37,919 | AtYield SAXL v. o, (38 ksi) EL=1(})
Mid Status Elastic 18,959 Elastic SAXL v. o, (38 ksi) EL=9(J)

320



HNF-SD-SNF-CSWD-005, Rev. 0
Software Verification and Validation Report Document Number: QA040.216 (P90)
ANSYS Revision 5.0A, Version: PC 386/486 Revision 0
Page 44 of 95

Table 3
Comparison of Calculated and Published Resuits

VM134: Plastic Bending of a Clamped |-Beam (continued)

Load Step2 ~
w, = 3771 Ibfin Manual [Pentium 90| Ratio
Smig» in (node 10) -0.360 -0.35911 1.002 UZ, Node 10
End Moment, in-lb  {-5,970,000{-5,974,250; 0.999 Reaction, MY @ 1
Mid-Moment, in-ib  |-3,800,000{-3,799,970{ 1.000 Reaction, MY @ 10
End Status Plastic 59,862 Plastic SAXL v. o, (38 ksi) EL=1(1)
Mid Status At Yield 38,075 | At Yield SAXL v. o, (38 ksi) EL=9(J)
Load Step 3
w3 = 9039 Ib/in Manual |Pentium 90 Ratio Notes
Smig» in (node 10) -2.110 -2.110] 1.000 UZ, Node 10
End Moment, in-lb (node 1) | -15,000,000] -14,972,300] 1.002 Reaction, MY @ 1
Mid-Moment, in-ib (node 10) | -8 450,000{ -8,456,810] 0.999 Reaction, MY @ 10
EPELAXL - 0.005173 -~ EL = 1 (Elastic Strain)
EPPLAXL - 0.015451 - EL = 1 (Plastic Strain)
Total End Strain 0.0206 0.020624{ 0.999 EL = 1, Total Strain
EPELAXL -- 0.002922 -- EL = g (Elastic Strain)
EPPLAXL - 0.006446 - EL = 9 (Plastic Strain)
Total Mid Strain 0.0094 0.009368{ 1.003 EL = 9, Total Strain
VM135: Bending of Beam on Elastic Foundation
Manual |Pentium 90 Ratio
8eng, in (UY node 1) -0.03761] -0.03761| 1.000

VM136: Large Deflection of a Buckled Bar

{ Manual |Pentium 90{ Ratio |

F=44.413,L.8.3

6, deg - -1.0363 - ROTZ @ Node 11
-58.4 -59.38 1.000 ROTZ*180/x, Node 11

AX, in 58.9 58.8651 1.001 UX @ Node 11

Ay, in -25.3 -25.3393 | 0.998 UY @ Node 11

F =:49.849,L.S. 4

6, deg - -1.3881 - ROTZ @ Node 11
-79.5 -79.53 1.000 ROTZ*180/x, Node 11

AX, in 71.8 71.7503 1.001 UX @ Node 11

Ay, in -43.5 -43.5032 | 1.000 UY @ Node 11
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VM136: Large Deflection of a Buckled Bar (continued)

F = 58.523,L.8. 5

6, deg - -1.7422 - ROTZ @ Node 11
-99.8 -99.82 1.000 ROTZ*180/x, Node 11
Ax, in 79.2 79.1886 1.000 UX @ Node 11
Ay, in -64.8 -64.7569 1.001 UY @ Node 11
F =72.634,L.S.6
9, deg - -2.0941 -- ROTZ @ Node 11
-120.0 -119.99 1.000 ROTZ*180/x, Node 11
AX, in 80.4 80.4466 | 0.999 UX @ Node 11
Ay, in -87.5 -87.4509 | 1.001 UY @ Node 11
VM137: Large Deflection of a Circular Membrane
Load Step 3 Manual |Pentium 90| Ratio Notes
8, in -0.463 -0.4629 1.000 UY @ Node 1
Gy, PSi 61,158 61,158 1.000 SM @ Mid Ei 1
S, PSi 48,257 48,257 1.000 SM @ Mid El 10
VM138: Large Deflection Bending of Circular Plate
Manual [Pentium 90| Ratio
5, m (UY node 1) -0.00124 -0.00124( 1.000
VM139: Bending of a Long Uniformly Loaded Rectangular Plate
Small & Solution Manual |Pentium 90{ Ratio Notes
Gx, Psi (MID) 0.0 0.0 n/a El. Sol,, EL= 1 to 4, S(X) Mid.
Oy, psi (BOT) 107,490 | 107,490 1.000 POST1 Max. nodal stress S(X) Bot
Large & Solution
oy, psi (MID) 10,962 10,862 1.000 POST1 Max. nodal stress, SX
ox, psi (BOT) 25,000 25,000 1.000 POST1 Max. nodal stress, SX
Note: Stresses are POST1 maximum nodal stresses
VM140: Stretchin_g_: Twistingﬁending of Long Shaft
Max. Stresses (node 51) [ Manual {Pentium 90| Ratio Notes
Torsion, t, psi 1018.6 1018.6 1.000 POST1 Stress, Node 51, SYZ
Axial + Bending, oy 6239.9 6239.9 1.000 B , SY
Combined, o4, psi 6402.1 6402.1 1.000 " , S1
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VM141: Diametral Compression of a Disk

PLANES82 & PLANE2 | Manual [Pentium 90| Ratio Notes

o,,psi (x=0, y=0) -9,649 -9649.2 1.000 POST1 Path Variable, SY

Sy, psi (x=.1, y=0) -9,140 -9139.5 1.000 "

SHELL93 Manual |Pentium 90} Ratio Notes

oy, psi (x=0, y=0) -9,649 -9648.2 1.000 POST1 Path Variabie, SY

oy, psi {x=.1, y=0) -9,140 -9139.5 1.000 "

VM142; Stress Concentration at a Hole in a Plate

Manual {Pentium 90| Ratio Notes

Coarse Model, o, max | 2417, 2581.2 0.936 POST1, SX Max.

Submodel, o, max 3004. 3004.4 1.000 "

VM143: Fracture Mechanics Stress Intensity for Crack in Finite Width Plate

SOLIDS5 & SOLID45 | Manual |[Pentium 90| Ratio Notes
Ki1 1.0620 1.0620 1.000 POST1 Parameter Status
Ki2 1.0458 1.0458 1.000 "
PLANES82 Manual {Pentium 90| Ratio Notes
Ki1 (KCALC) 1.0581 1.0548 1.003 POST1 Parameter Status
Ki2 1.0552 1.0596 0.996 B

VM144: Bending of a Composite Beam

SHELL99 Manual [Pentium 90| Ratio Notes
3, in (nodes 9,19,29) 0.832 0.83181 1.000 POST1, UZ @ 9,19,29

oy ", psi 2258 2257.6 1.000 POST1, SX @ Top
o, 0, psi 1731 1730.6 1.000 POST1, SX @ Bottom
SOLID46 Manual [Pentium 90| Ratio Notes

3, in (nodes 0.832 0.83181 1.000 POST1, UZ @ 9,19,29,39

9,19,29,39)

ox ', pSi 2258 2257.6 1.000 POST1, SX @ Top (21-39)
o, psi 1731 1730.6 1.000 POST1, SX @ Bottom (1-19)
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VM145; Stretching of an Orthotropic Solid

Nodes 8 & 16 Manual |Pentium 90| Ratio Notes
AX, in 9.00E-06 | 9.00E-06 | 1.000 UX @ Nodes 8 & 16
Ay, in 9.50E-06 | 9.50E-06 | 1.000 UY @ Nodes 8 & 16
Az, in -1.75E-06 | -1.75E-06 | 1.000 UZ @ Nodes 8 & 16
VM146: Bending of Reinforced Concrete Beam
Manual |Pentium 90| Ratio Notes
Seks IN 3.32-4.18| 3.32-4.18 n/a See Following Note
O, PSi (SAXL, el 13,14) 387.25 387.25 1.000 EL=13,14, SAXL
o, psi (8X, el 1) -18.5 -18.492 1.000 EL=1, Nodes 9,10,19,20

NOTE: The range of crack depth provided in the Verification Manual corresponds to the area
between the integration points of element 4 of the analysis model. (See Chapter 13 of the
ANSYS Theory Manual for 8 node brick elements). In terms of the element output, there is
cracking at all points of elements 7 and 10, and at integration points 1,2,5 and 6 of element 4.
All other points have no cracking.

VM147: Bending of a Curved Thick Beam

Manual |Pentium 90| Ratio Notes
o, psi (S1 at TOP) 656.2 656.16 1.000 POST1, Nodes 1 - 21

o., Psi (83 at BOT) -556.4 -556.38 1.000 "

VM148: Bending of Parabolic Beam

Manual |Pentium 90| Ratio Notes
3, in -0.01062 |{-0.010619| 1.000 vy C_a} Node 11 or 71
VM149: Rotation of a Tank of Fluid
POST1 Values Manual [Pentium 90| Ratio Notes
3, in (@ X=12) 0.197 0.197 1.002 POST1 Parameter UY26
3, in (@ X=24) 0.756 0.756 1.000 POST1 Parameter UY29
§,in (@ X=40) 2.081 2.081 1.000 POST1 Parameter UY33
p, psi (PR60) 0.695 0.695 1.000 POST1 Parameter PR60
VM150: Acceleration of a Tank of Fiuid
POST1 Values Manual {Pentium 90! Ratio Notes
5,in (@ X=8) 1.863 1.8627 1.000 POST1UZ @ 4
3,in (@ X=24) 0.000 0.0000 0.000 POSTIUZ@ 8
5, in (@ X=40) -1.863 -1.8627 1.000 POSTIUZ @ 12
© (AZ/AY aty=88&40) | -0.1164 -0.1164 1.000 SLOPE in POST1
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{ p, psi (PREL) [ 07425 | 0.7425 T 1.000 | POST1, EL=5,PREL |
VM151: Nonaxisymmetric Vibration of a Circular Plate
Manuai |Pentium 80| Ratio Notes

fo.1, HZ 267.67 | 267.6740 | 1.000 Mode 1, Analysis 1

f;.1, HZ 753.74 | 753.7410 | 1.000 Mode 1, Analysis 2

fa.1, HZ 1388.9 |[1388.8900| 1.000 Mode 1, Analysis 3

VM152: Nonaxisymmetric Vibration of a Circular Membrane

Manuai |Pentium 90| Ratio Notes
fo.1, Hz 211.2 211.225 1.000 Analysis 1, Iteration 1
fi4, Hz 336.6 336.585 1.000 Analysis 2
fo1, HZ 451.3 451.278 1.000 Analysis 3
o2 HZ 486.2 486.176 1.000 Analysis 1, lteration 2

VM153: Nonaxisymmetric Vibration of a Stretched Membrane

Manual |Pentium 90} Ratio Notes
fo.1, HZ 212.1 212.09 1.000 POST1, FO1_1
fo2, HZ 491.7 491.69 1.000 POST1, FO2_1
f14, HZ 338.9 338.86 1.000 POST1, F11_1
fy2, Hz 629.0 629.00 1.000 POST1, F12_1

VM154: Vibration of a Fluid Coupling
Manual |Pentium 90| Ratio

f, Hz (FLUID38) 1.5293 | 1.529256 | 1.000
f, Hz (FLUID81) 1.5228 | 1.522833 | 1.000
VM155: Shape Optimization of a Cantilever Beam
Manual |Pentium 90| Ratio Notes
TVOL (in°) 3.64 3.6383 1.000 |POST1 Design Sensitivity
DEFL, (3y)max 0.498 0.498 1.000 |Summary Table, Set 14
STRS, 6max, PSi 29,539. 29,539. 1.000
VM156: Natural Frequency of a Nonlinear Spring-Mass System
. Manual |Pentium 80| Ratio Notes
COMBIN39, 1, sec 0.1440 0.1440 1.000 POST26, Time @ UY2~ -1.0
LINK1, 1, sec 0.1440 0.1440 1.000 B
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VM157: Optimization o

f a Frame Structure

Manuai [Pentium 90| Ratio Notes
Volume, m” (TVOL) 0.0775 0.07750 1.000 POST1 Design Sensitivity
dy, m 0.120 0.11996 1.000 Summary Table, Set 9:
da, m 0.129 0.12888 1.001 TVOL, D1, D2
VM158: Motion of a Bobbing Bouy
Manual [Pentium 90| Ratio Notes
8, m -0.312 -0.31202 | 1.000 POST26, UZ @ 25.5
VM159: Temperature Controlled Heater
Manual [Pentium 90| Ratio Notes
First "off" Temp, °F 24842125008 | 125,003 n/a POST26, 2TEMP @ Stat 150
First "on" Temp, °F [ 10085499564 | 9g 564 n/a POST26, 2TEMP @ Stat 0—1

VM160: Solid Cylinder

w/Harmonic Temperature Load

Mode 2, © =0° Manual [Pentium 90 Ratio Notes
T, F (node 1) 0.0 0.0000 n/a POST1 Temperatures
T, °F (node 3) 5.0 5.0000 1.000 B
T, °F (node 5) 20.0 20.000 1.000 "
T, °F (node 7) 45.0 45.000 1.000 "
Mode 2, @ = 90°
T, °F (node 1) 0.0 0.0000 n/a POST1 Temperatures
T, °F (node 3) -5.0 -5.0000 1.000 "
T, °F (node 5) -20.0 -20.000 1.000 B
T, °F (node 7) -45.0 -45.000 1.000 B
VM161: Heat Flow From an Insulated Pipe
Manual [Pentium 90| Ratio Notes
q, BTU/hr - 30.165 - EL. Sol., Convection Heat Rate
362.0 362.0 1.000 Convection Heat Rate*360°/30

VM162: Cooling of a Circular Fin of Rectangular Profile

Manual - |Pentium 90| Ratio Notes
Ta °F 52.37 52.37 1.000 Nodes 9,19,29
52.37 52.82 0.991 Node 39,59
52.37 52.37 1.000 Node 69, 79, 89
q, BTU/hr - 1.41246 - Total Reaction Heat Flow
(Reaction Heat Flows) | 101.70 101.70 1.000 Total*360°%/5°
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VM163: Groundwater Seepage
Manual [Pentium 90| Ratio Notes
q, m°/day/radian - 54.085 - POST1 - TOTAL HEAT
8.6 8.61 0.999 POST1/2r
VM164: Drying of a Thick Wooden Slab
Manual {Pentium 90{ Ratio Notes
c, % 10.2 10.18 1.002 EL=1, TEMP(I)
VM165: Current-Carrying Ferromagnetic Conductor
Manual {Pentium 90} Ratio POST1
Be, T@r=.325in 0.45 0.4516 0.996 BY @ Nodes 15 & 21
B, T@r=.375in 1.02 1.017 1.003 BY @ Nodes 17 & 23
Be, T@r=.425in 1.21 1.2139 0.997 BY @ Nodes 19 & 25

VM166: Long Cylinder in a Sinuso

idal Magnetic Field

Manual |Pentium 90| Ratio Notes
Node 1-B, (0,0),'? 0 -2.24E-23| n/a POST1 Mag. Flux Density Listing
(Real)
(Imaginary) 0j -2.09E-22] nla Complex Solution Key
By (0,0),T (Real) -0.00192 -0.00192| 1.000 |POST1 Mag. Flux Density Listing
(Imaginary) -0.0214j | -0.021395| 1.000 Complex Soiution Key
Power Loss, W/im 2340 2340.09{ 1.000 POST1 Label P

Vector Potential (Wb/m)

VM167: Transient Eddy Currents in Semi-Infinite Solid

t=0.15sec Manual |Pentium 90| Ratio Notes

@ x=.2517 0.840 [-0.840492] -0.999 [ Node 4, AZ (POST26 @ 1_’=415)
@ x = .4547 0.286 |-0.285974| -1.000 | Node 6, AZ (POST26 @ T=.15)
@ x = .6914 0.047 |-0.047361 | -0.992 | Node 8, AZ (POST26 @ T=.15)

Flux Density (T) -

t=0.15 sec Manual |Pentium 90| Ratio Notes

@ x = .2517 3.673 3.6731 1.000 POST1,BY @ 4

@ x = .4547 1.813 1.8127 1.000 POST1,BY @ 6

@x= 6914 0.472 0.47199 1.000 POST1, BY @f
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VM167: Transient Eddy Currents in Semi-Infinite Solid (continued)
Eddy Current Density (x10’ A/m?)

t-=0.15 sec Manual {Pentium 90| Ratio Notes
@ x = .2517 -0.762 -0.7615 1.001 POST26, JEDDY @ 4
@ x = .4547 -0.670 -0.6704 0.999 POST26, JEDDY @ 6
@x= .6914 -0.250 -0.2503 0.999 POST26, JEDDY @ 8
VM168: Magnetic Field in a Nonferrous Solenoid
Manual |Pentium 90} Ratio Notes
B,(x10°T,z=0 1121.000 | 1120.70 1.000 POST1 LPATH, S=0
B, (x10° T,z=25 | 569.000 568.59 1.001 POST1 LPATH, S=.0635
B, x10°) T,z=7.5 2.120 21232 0.998 POST1 LPATH, S=.1905
VM169: Permanent Magnet Circuit w/ Air Gap
SOLID98 Manual |Pentium 90| Ratio Notes
IBl, G (perm. mag.) 7386 7386 1.000 POST1, Nodes 1-28, BSUM
|H}, O, (pem. mag.) 493 493 1.000 POST1, Nodes 1-28, HSUM
|Bl, G (air gap) 7386 7386 1.000 POST1, Nodes 53-107, BSUM
|HJ, O (air gap) 7386 7386 1.000 POST1, Nodes 53-107, HSUM

VM170: Magnetic Field

from a Square Current Loop

flux density Manual |Pentium 90| Ratio Notes
BX (x 10° Tesla) 2.010 2.00960 | 1.000 Parameters
BY (x 10° Tesla) -0.662 | -0.66165 | 1.001 "
BZ (x 10° Tesla) 2.010 2.00961 1.000 B
VM171: Permanent Magnet w/Elastic Keeper
Manual |Pentium 90| Ratio Notes
8, cm 0.150 0.14962 1.003 POST1, UY @ 25-30
B, Gauss 2486 2495.2 1.000 POST1, Mag. Flux Density, BSUM
VM172: Stress Analysis of Long, Thick, Isotropic Solenoid
Manual {Pentium 80| Ratio Notes
BesG@r=10cm 1226 122.57 1.000 POS’-I‘1, Nodes 2&7
BeG@r=13cm 87.97 87.97 1.000 POST1, Nodes 19 & 39
BeG@r=17cm 37.69 37.689 1.000 POST1, Nodes 27 & 47
G, Dyneicm?, 1= 1.0 ¢m 1442 1441.5 1.000 POST1,SZ @ Nodes2 &7
G, Dyneiem?, 1= 1.3 cm 977.0 976.91 1.000 POST1, SZ @ Nodes 19 & 39
Go, Dynelom?, F=1.7¢cm | 626.1 626.14 1.000 POST1, SZ @ Nodes 27 & 47
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VM173: Centerline Temp. of an Electric Wire

Manual {Pentium 90} Ratio Notes
Tew, °F 418.7 418.65 1.000 POST1, Nodes 1 & 21
Ts °F 416.5 416.53 1.000 POST1, Nodes 6,16,26,36
q, BTU/hr/ft 339.8 339.769 1.000 POST1, Parameter HRATE
VM174: Bimetallic Beam Under Thermal Load
Manual |[Pentium 90| Ratio Notes
y, in 0.886 0.8855 1.001 POST1, UY@7
T,°F 400.0 400.000 1.000 POST1, Temp. @ 7

VMA175: Natural Frequency of Piez

oelectric Transducer

Short Circuit Manual [Pentium 90| Ratio Notes
fy, kHz 66.38 66.3767 1.000 Mode 3
fa, kHz 89.97 89.969 1.000 Mode 6

Open Circuit Manual |Pentium 90| Ratio Notes
fy, kHz 83.89 83.8917 1.000 Mode 5
fa, kHz 96.46 96.458 1.000 Mode 9

VM176: Freq. Response of Electrical Input Admittance for a Piezoelectric Transducer

Manual |Pentium 90| Ratio Notes
Y, mmhos @ 20 kHz 0.43 0.429157 | 1.002 POST26, MMHO @ Time
Y, mmhos @ 35 kHz 0.96 0.956626 | 1.004 "
Y, mmhos @ 42 kHz 2.80 2.80449 0.998 B
Y, mmhos @ 45 kHz -1.7 -1.73363 | 0.981 B
Y, mmhos @ 50 kHz 0.33 0.325265 | 1.015 "
Y, mmhos @ 54 kHz 0.63 0.625656 § 1.007 "

VM177: Natural Frequency of a Submerged Ring

Manual |Pentium 90} Ratio Notes
f, Hz 70.66>10 57 10.57 — POST26 Time @ Max. 3 @ 1.41.81
VM178 : Plane Poiseuille Flow
Manual [Pentium 90| Ratio Notes
VX@S =10 0.0050 | 0.005000 { 1.000 POST1, Path Summary
VX@S=1.33 0.0044 | 0.004444 | 0.990 B
VX @ S=1.67 0.0028 | 0.027778 | 0.101 "
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VM179: Dynamic Double Rotation of a Jointed Beam
Manual [Pentium 90{ Ratio Notes
8, in{t=1.0) -0.5749 -0.5830 0.986 UX @ Node 4
Sy, in(t= 1.0) 1.4032 1.4115 0.994 UY @ Node 4
®, rad (t=1.0) 0.7777 0.7835 0.993 ROTZ @ Node 4
8y, in{t=2.0) -2.0000 -2.0000 1.000 UX @ Node 4
3, in(t=2.0) 2.0000 2.0000 1.000 UY @ Node 4
0, rad (t=2.0) 1.5707 1.5708 1.000 ROTZ @ Node 4
8y, iIn(1=3.0) -2.0000 -2.0000 1.000 UX @ Node 4
3, in(t=3.0) 1.9962 1.9962 1.000 UY @ Node 4
5, in(t=3.0) 0.08716 | 0.08717 1.000 UZ @ Node 4
©,, rad (t=3.0) 0.08727 | 0.08728 1.000 ROTX @ Node 4
®,, rad (t=3.0) 1.5708 1.5708 1.000 ROTZ @ Node 4
VM180: Bending of a Curved Beam
Maximum (+/-) Manual {Pentium 90| Ratio Notes
oy, psi 657.9 657.93 1.000 POST1, SY Maximum, Nodes 6-54
S, PSi -556.8 -556.79 1.000 POSTA, SY Minimum, Nodes 66-104

VM181: Natural Frequency of a Flat Circular Plate w/Clamped Edges

Manual |Pentium 90| Ratio Notes
fo.0. HZ 172.82 172.817 1.000 Eigenvalue Solution, Mode 1
fo.1, HZ 677.86 677.857 1.000 Eigenvalue Solution, Mode 2
foz, HZ 1537.92 | 1537.92 1.000 Eigenvalue Solution, Mode 3
VM182: Transient Response of a Spring-Mass System
Manual |Pentium 90} Ratio Notes
Yy, (@t=1.3s) 14.40 14.4037 1.000 POST26, UY1
Y, (@t=1.3s) 3.95 3.95077 1.000 B ,Uy2
Yy, (@t=24s) 18.40 18.3984 1.000 " , UY1
Y, (@ t=24s) 6.16 6.16299 1.000 " ,UY2
VM183: Harmonic Response of a Spring-Mass System
Manual |Pentium 90| Ratio Notes
Y,, (@ 226 Hz)  |-1371.7000| -1371.73 | 1.000 POS?ZG, uY1
Y,, (@ .226 Hz) -458.0800 | -458.078 | 1.000 ! , UY2
Y:, (@ .910 Hz) -0.8539 |-0.853907 | 1.000 " , UY1
Y, (@ .910 Hz) 0.1181 | 0.118095 | 1.000 " , UY2
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VM184: Straight Cantilever Beam
SOLIDS Manual |Pentium 90| Ratio Notes
8y, iN 2.978E-05|2.978E-05| 1.000 POST1, Nodes 2,12,23,34-LS1
3y, in 0.10683 | 0.10683 | 1.000 " (LS2)
8, in 0.42554 | 0.42554 1.000 “(LS3)
SOLIDg2 Manual |Pentium 90| Ratio Notes
8y, in 2.990E-05 | 2.988E-05| 1.001 POST1, UX, LS1 (154-170)
3y, in 0.10547 | 0.10546 1.000 POST1, UY, LS2
3, in 0.41988 | 0.41988 1.000 POST1, UZ, LS3
SOLIDS8 Manual |Pentium 90| Ratio Notes
8, in 2.990E-05 | 2.988E-05| 1.001 POST1, UX, LS1 (154-170)
3y, in 0.10547 | 0.10546 1.000 POST1, UY, LS2
3,, in 0.41988 | 0.41988 1.000 POST1, UZ, LS3

VM185; AC Analysis of a Slot Embedded Conductor

Manual {Pentium 90| Ratio POST1 Parameters
Jore 10135 | 10135.04 | 1.000 JSR
Jm 27320 | 27336.82 | 0.999 JS!
Impedance (Q/m) x 10° - - --
Real} 1747 174.728 1.000 ACRE
Imaginary| j471.4 j471.287 1.000 ACRA
Loss Ratio 2.39 2.38989 1.000 RAT
VM186: Transient Analysis of a Slot Embedded Conductor
Vector Potential | Manual |Pentium 90] Ratio | Notes
L.oad Step 61
node 1 (t = 3/2) -15.03 -15.03 1.000 DOF Solution, Node 1, T =4.71, AZ
node 4 (t = 3w/2) 14.66 | -14.6556 | 1.000 | DOF Solution, Node 4, T =4.71, AZ
node 7 (t= 3m/2) -4.00 -4.00 1,000 | DOF Solution, Nede 7. T = 4.71, AZ
Load Step 81
node 1 (t = 2x) -3.21 -3.21082 | 1.000 DOF Solution, Node 1, T =6.28, AZ
node 4 (t = 2r) 091 |-0.914718| 0.995 | DOF Solution, Node 4, T =6.28, AZ
node 7 (t = 2n) 0.0 0 n/a DOF Solution, Node 7, T =6.28, AZ

331




HNF-SD-SNF-CSWD-005, Rev. 0

Software Verification and Validation Report Document Number: QA040.216 (P90)
ANSYS Revision 5.0A, Version: PC 386/486 Revision 0
Page 55 of 95

Table 3
Comparison of Calculated and Published Results

VM187: Bending of a Curved Beam

Maximum 3 Manual [Pentium 90| Ratio POST1
8, (SOLIDS5) 0.08814 | 0.088136 | 1.000 UY @ 5,25,45,65
3, (SOLID92) 0.08811 | 0.088110 | 1.000 UY @ 352 - 368
$, (SOLID98) 0.08811 | 0.088110 | 1.000 uy @,22 - 368
VM188: Force Calculation of a Current Carrying Conductor
Manual |Pentium 90| Ratio Notes
F (Lorentz) -0.00974 |-0.009699 | 1.004 POST1 Scalar FXL
F (Maxwell) -0.00964 |-0.009459! 1.020 POST1 Scalar FXM
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