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Revision _ Change _

Page _ of

1. SRN Number: PA - 5 4!, -z 6

2. Project Title: Diablo Canyon Spent Fuel Storage Facility Project
No.20.06003.03.31

3. SRN Title: SCALE 4.4a

4. Originator/Requestor: Oleg Povetko Date: 01/27/2003

5. Summary of Actions

I Release of new software a Change of access software

o Release of modified software: El Software Retirement

C Enhancements made

L Corrections made

6. Validation Status

o Validated

[1 Limited Validation

I Not Validated Explain: To be determined

7. Persons Authorized Access

Name | Read Only/Read-Write | Addition/Change/
_ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ ~ ~~ ~~~Delete

Read Only N/A
Oleg Povetko

8. Element Manager Approval v4l/ Date./.

9. Remarks:

CNWRA Form TOP-6

CNWRA Form TOP-2



SOFTWARE SUMMARY FORM

01. Summary Date: 02. Summary prepared by (Name and phone) 03. Summary Action:
January 27, 2003 Oleg Povetko (210)522-5258

New
04. Software Date: 05. Short Title: SCALE 4.4a

06. Software Title: SCALE 4.4a PC Version 07. Internal Software ID:
None

08. Software Type: 09. Processing Mode: 10. Application Area

El Automated Data System [ Interactive a. General:
I Scientific/Engineering [1 Auxiliary Analyses

X Computer Program El Batch E Total System PA
[1 Subsystem PA El Other

El Subroutine/Module El Combination
b. Specific:

11. Submitting Organization and Address: 12. Technical Contact(s) and Phone:

CNWRA/SwRI Oleg Povetko (CNWRA) (210) 522-5258
6220 Culebra Road
San Antonio, TX 78228

13. Software Application: SAS2H is an enhanced version of SAS2 sequence developed for SCALE-4 (Standardized
Computer Analyses for Licensing Evaluation, version 4). Shielding Analysis Sequence No. 2 (SAS2) control module was
originally developed for the SCALE code system to provide a sequence that generated radiation source terms for spent fuel
and subsequently utilized these sources within a one-dimensional (I -D) shielding analysis of a shipping cask.
For each time-dependent fuel composition, the new SAS2H sequence performs l-D neutron transport analysis (via
XSDRNPM) of the reactor fuel assembly using a two-part procedure with two separate unit-cell-lattice models. The neutron
flux spectrum obtained from the second (large) unit-cell model is used to determine the appropriate nuclide cross sections for
the specified burnup-dependent fuel composition.

14. Computer Platform 15. Computer Operating 16. Programming 17. Number of Source
Windows-based personal System: Windows-95/NT Language(s): Program Statements:
computer or later N/A N/A

18. Computer Memory 19. Tape Drives: N/A 20. Disk Units: 21. Graphics:
Requirements: 500 MB of hard disk space Windows-based
32 MB RAM Minimum VGA graphics

card

22. Other Operational Requirements None

23. Software Availability:
I Available E Limited

24. Documentation Availability:
| Available El Preliminary El In-House ONLY

1
El In-House ONLY

I

Date: &//39 fIf5
I

CNWRA FomTOP-4-1 (05/98)
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
QA VERIFICATION REPORT

FOR
-#ACQUIRED SOFTWARE NOT TO BE MODIFIED -

Software Title/Name: §co. \ e

Version: 44, l, ax

Demonstration workstation: ?o \c;

Operating System: A d/ C l aws or
User: e

NOTE: Acquired software may or may not meet all requirements and will be evaluated on a case-by-case basis.

Installation Testing [TOP-018, Section 5.6]

Has installation testing been conducted for each intended computer platform and operating system?
Yes: 19 No: O N/A: O

Computer Platforms: _ Operating Systems: __'d r

Location of Aee.ptao~& Test Results: __-5e q e c e4 \<.ck \, < G
b yL cAW1W A-I, lg 2 t &s k.

Comments:. C7/ S/7 ' a, '

Software Output [TOP-018, Section 5.5.4]

Is software designed so that individual runs are uniquely identified by date, time, name of software and

version?
Yes: I~r No: 0 N/A: f

Date and Time Displayed: -zoo I~t 3 Z 3 f FL.v3:)zj b

Name/Version Displayed: __•L o -<C q.
Comments:

NOTE: Output identification content and format is typically taken as is.

Medium Documentation [TOP-01 8, Section 5.5.6]

The physical labeling of software medium (tapes, disks, etc.) contains: Program Name, Module/Name/Title,
Module Revision, File type (ASCII, OBJ, EXE), Recording Date, and Operating Systeyi(s)?

Yes: E No: O N/A: O

Comments:

(04/01) Page 1 of 3



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
QA VERIFICATION REPORT

FOR
-ACQUIRED SOFTWARE NOT TO BE MODIFIED 4-

User Documentation [TOP-0 18, Section 5.5.7]

Is there a Users' Manual for the software and is it up-to-date?
Yes: EK No: 0 N/A: 0

User's Manual Version and Date: id C IZi / C CL o , t . (
Comments: 3 l t a 4 r r-

Are there basic instructions for the installation and use of the software?
Yes: 1< No: 0 N/A: 0

Location of Instructions: see tow (-'+k. > leUiDcv d v 1 o 3
Comments:

Configuration Control [TOP-0 18, Section 5.7, 5.9.3]

Is the Software Summary Form (Form TOP-4-1) completed and signed?
Yes: V No: 0 N/A: E

Date of Approval: 1 0 q (ox

Is the list of files attached to the Software Summary Form complete and accurate?

Yes: No: O N/A: O

Comments: g A Ace e are I cast OX Al)/a2

Is the source code available or, is the4ecutable code vailable in the case of (acquired/commercial codes)?
C>.%, k'7 Yes:V 15 No: 0 N/A: 0

Location of Source Code: SE cf2J . Ci'S_
Comments:

Have all the script/make files and executable files been submitted to the Software Custodian?

Only the executable files are being submitted. -

Yes: rs/ No: O N/A: O

Location of executable files: o e a (esd c
Comments:

(04/01) Page 2 of 3



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
QA VERIFICATION REPORT

FOR
-ACQUIRED SOFTWARE NOT TO BE MODIFIED 4

Software Release [TOP-018, Section 5.9]

Upon acceptance of the software as verified above, has a Software Release Notice (SRN), Form TOP-6 been
issued and does the version number of the software match the documentation?

ag7 0'6Yes: 1' No: O N/A: O
SRN Number: .
Comments:

Software Validation [TOP-0 18, Section 5.10]

Has a Software Validation Test Plan (SVTP) been prepared for the range of application of the software?
Yes: O No: I!/ N/A: O

Version and Date of SVTP:

Date Reviewed and Approved via QAP-002:

Comments: |\;Bo D \4 -ik U 5

Has a Software Validation Test Report (SVTR) been prepared that documents the results of the validation
cases, interpretation of the results, and determination if the software has been validated?

Yes: O No: N/A: O

Version and Date of SVTR:

Date Reviewed and Approved via QAP-002:

Comments.: \Ja ca1cJ . - - ba
Addito al Co en /

o w/ /2" A
Sodware Evaluator/User/Date Software Custodian/Date

(04/01) Page 3 of 3



TO: Bruce Mabrito
FROM: Oleg Povetko
SUBJECT: TOP-018 for SCALE 4.4a
DATE: January 15, 2003

Software Application:
SCALE 4.4a is a Modular Code System for Performing Criticality and Shielding Assessment for
Licensing Evaluation.

The SCALE system was developed for the Nuclear Regulatory Commission to satisfy a need for
a standardized method of analysis for the evaluation of nuclear fuel facility and package designs.
In its present form, the system has the capability to perform criticality, shielding, and heat
transfer analyses using well-established functional modules tailored to the SCALE system. Spent
fuel characteristics for these analyses can be obtained from a module that performs a
depletion/decay calculation.

It was acquired from ORNL (Oak Ridge National Laboratory) RSICC (Radiation Safety
Information Computational Center), P.O. Box 2008, Oak Ridge, TN 37831-6362. Phone:
(865)574-6182. Fax: (865)574-6182. Email: pdc@ornl.gov. URL: http://www-
rsicc.ornl.gov/rsic.html.

Installation of SCALE 4.4a.

SCALE 4.4a version 2.0 was installed on Paladin machine following instructions included on
the installation CD:

Installation of SCALE

To begin installation, open Windows Explorer, go to your CD-ROM drive,
and run InstallScale.exe. The installation program will prompt you for
the hard disk drive where you want the programs installed and the name
of the computer. The computer name is simply a label that will appear in
your SCALE output to identify the computer on which the calculations
were performed. The name is stored in \Scale4.4a\data\machine.nam. The
name is 32 character maximum with no embedded blanks.

The installation program offers options under "Install SCALE Components" to
install SCALE, the SCALE Manual, Adobe Acrobat Reader with Search 4.05, LView
3.1, and Programmer's File Editor (PFE) 1.01. All components selected will be
installed to the same drive. You may install them to different drives by running
the installation program multiple times to install individual components to
different drives. The recommended minimum installation includes SCALE, the SCALE
Manual, and Adobe Acrobat Reader with Search. Click on the "Help" button in the
installation program to obtain additional information about installing SCALE or
the other software included in the package. YOU MUST HAVE INTERNET EXPLORER 5.0
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INSTALLED TO VIEW THE HELP FILE. You can download it for free from
www.microsoft.com.

Acrobat Reader, LView and PFE are freeware programs. Acrobat Reader is
needed to view the SCALE manual on the CD (see notes on SCALE manual
below). LView is useful for viewing color GIF files of KENO or MORSE
geometry, although there are many other programs available for viewing
GIiF files, e.g., with Netscape Navigator, Microsoft Internet Explorer,
Microsoft Photo Editor (distributed with Microsoft Office).
DO NOT INSTALL LVIEW IN WINDOWS 2000!

PFE is a versatile, easy-to-use text editor that can handle very large
files and is useful for viewing, editing and printing SCALE input and
output files.

A SCALE4.4a folder will be added to your Start Menu (you see this when
you press the "Start" button) that contains shortcut icons for MS-DOS
Prompt for SCALE, ORIGEN-ARP, SCALE Manual, LView and PFE (if
installed), and the SCALE Web Site and the SCALE Users Notebook on the
Web. ATTENTION, WINDOWS NT AND 2000 USERS: THESE SHORTCUTS WILL ONLY
BE ADDED TO YOUR START MENU IF YOU ARE LOGGED IN WITH ADMINISTRATOR
PRIVILEGES ON YOUR PC DURING INSTALLATION. It is recommended that you
modify the ORIGEN-ARP shortcut in Windows 95 or 98 to close the window
on exit. Make the change by clicking on the ORIGEN-ARP icon with the
right mouse button, then click on "Properties," the "Program" tab, and
click the check box "Close on exit."

Installation test results.

SCALE 4.4a comes with the following sample problem files:
arpbwr, arppwr, arpdemo, arphbrob, bonami, couple, csas, csas6, ice, kenova, kenovi, lava,
morsel, morse2, morse3, morse4, morse5, morse6, morse7, morse8,nitawl, origen, picture,
qadcggp, qads, sasla, sasib, sasic, sasid, sasle, saslex, saslfx, saslgx, sas2a, sas2b, sas2c,
sas2d, sas3, sas4a, sas4b, sas4c,sas4d, sas4e, sas4f, sas4g, sas4h, sas4i, util, xsdose, xsdrn,
perfume, htsldatl, htsldat2, heatl, heatla, heatlb, heat2, heat3, heat4, ocularl. These files were
executed on Paladin machine and corresponding output files were stored on Paladin machine in
D:\SoftwareAndManuals\SCALE44a\tests directory under following names: arpbwr.out,
arppwr.out, arpdemo.out, arphbrob.out, bonamin.out, couple.out, csas.out, csas6.out, ice.out,
kenova.out, kenovi.out, lava.out, morsel.out, morse2.out, morse3.out, morse4.out, morse5.out,
morse6.out, morse7.out, morse8.out, nitawl.out, origen.out, picture.out, qadcggp.out, qads.out,
sasla.out, saslb.out, saslc.out, sas1d.out, sasle.out, saslex.out, saslfx.out, saslgx.out,
sas2a.out, sas2b.out, sas2c.out, sas2d.out, sas3.out, sas4a.out, sas4b.out, sas4c.out, sas4d.out,
sas4e.out, sas4f.out, sas4g.out, sas4h.out, sas4i.out, util.out, xsdose.out, xsdrn.out, perfume.out,
htsldatl.out, htsldat2.out, heatl.out, heatla.out, heat1b.out, heat2.out, heat3.out, heat4.out,
ocularl .out.
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Results recorded in these files were compared with the results from the sample problems output
files supplied by ORNL on the installation CD and installed during software installation in
C:\scale44\output directory on Paladin machine.. Based on visual inspection of various portions
of the output files, both results were identical. The input files and the execution results are copied
to the attached zip disk.

General description of one of the sample problem and resulting output.

Input file: Description:

sas2a.inp
A shipping cask is designed with a stainless steel basket, a B4C neutron
poison for criticality control, a depleted uranium shield for absorbing
photons, and a water shield for reducing the neutron dose. The cask is to
contain PWR fuel assemblies having a 33-MWd/kgU burnup. The
assemblies had been coupled with control rods while within the reactor.
The output included computed gamma and neutron spectra, shielding
analysis data and results, which includes mixing tables and computed dose
rates at the 2-m detector.

Stand-alone ORIGEN-ARP code installed as part of the SCALE 4.4a installation could not be
executed. This problem has been reported in README file and associated to the inability of the
ORIGNARP input processor to run on newer Pentium II or III systems.

Attached:
1 cdrom, SCALE 4.4a software
1 diskette, installation test results



Volume in drive D is SCALE4P4A

Volume Serial Number is FDEC-C1CD

Directory of D:\

COPYRE-6 BAT
CSPAN
FIXDRIVE EXE
INSTA-12 CHM
INSTA-14 DOC
INSTA-16 EXE

INSTA-18 EXE
LINKS95
LINKS98
LINKSNT
LINKSNT EXE
LINKS-28 EXE
LINKS-30 EXE
LVIEW-32 EXE
MFC42 DLL
NOTES-36 WPD
PFElOlI EXE
README DOC
README RSI
README TXT
READM-46 TXT
RS405ENG EXE
SCALE-50 EXE
SCALE-52 EXE
SETUP_95 BAT
SETUP 98 BAT
SETUP NT BAT

<DIR>
66
60

1,025
90

4,210
<DIR>
<DIR>
<DIR>

26
26
34

252
995

32
647
55

24
15

6, 603
30, 210
121, 613

389 02-24-00
03-22-00

,048 12-03-99
,991 03-22-00
,536 03-22-00
,112 03-17-00
,176 02-24-00

03-22-00
03-22-00
03-22-00

,112 01-03-00
,624 12-07-99
,816 03-21-00
,928 12-15-99
,383 09-26-98
,942 03-20-00
,680 11-23-99
,296 03-22-00
512 12-31-99
,483 03-22-00
,289 03-17-00
,173 11-22-99
,048 02-04-00
,824 03-17-00

894 12-09-99
894 12-09-99
923 12-09-99

165,995,073 byt

:2 3p CopyReadMe.BAT
:08p Cspan

4: 42p
2: 3 1p
1: 36p

10:23a
2:2lp
3: 08p
3: 08p
3: 08p
3: 08p
3: 14p

11: 33a
9: 36a

12: 00a
11: 56a
5:25p
1: 37p

12 : 0Oa
1: 3lp
1: llp
4:43p
10:50a

2: 5lp
4: 55p
4: 55p
4: 55p

fixdrive.exe
InstallScale.chm
InstallScale.doc
InstallScale.exe
InstallVH.exe
links95
links98
linksnt
linksnt.exe
linkswindows.exe
linksforeign.exe
LView setup.exe
mfc42.dll
Notes to recipients scale44a.wpd

pfel0li
readme.

.exe
doc

Readme.rsi
readme.txt
ReadmeVisualHeating.txt
rs405eng.exe
scale4.4 manual.exe
scale_4.4a.exe
setup_95.bat
setup_98.bat
setup nt.bat

23 file(s)

Directory of D:\Cspan

CSPAN
SETUP
SETUP

CAB
EXE
LST
3 file

<DIR> 03-22-00 3:
<DIR> 03-22-00 3:

77,415,956 03-22-00 1
140,800 06-18-98 12

8,222 03-22-00 1

e(s) 77,564,978 bytes

:08p
:08p
:07p
:00a
:17p

cspan.CAB
setup.exe
SETUP.LST

Directory of D:\links95

CSASIN
DOSPROM
LVIEW
MANUAL
ORIGEN
PFE
README

<DIR>
<DIR>

PIF
PIF
LNK
LNK
PIF
LNK
LNK
7 file(s)

995
995
278
368

2,829
264
247

03-22-0 0
03-22-00
05-07-98
05-07- 98
04-2 6-98
09-2 9-99
08-03-98
04-26-98
08- 03-98

3: 08p
3: 08p
2:04p
2:0 4p

10: 35p
10: 50a
8:03a

10: 35p
8: 38a

CSASIN.pif
DOSProm.pif
LView.lnk
manual.lnk

ORIGEN.pif
Pfe.lnk
README.lnk

5,976 bytes



Directory of D:\links98

CSASIN

DOSPROM

LVIEW

MANUAL

ORIGEN

PFE

README

<DIR>

<DIR>

PIF

PIF

LNK

LNK

PIF

LNK

LNK

7 file(s)

995
995
278
304

2,829
264
247

03-22-00
03-22-00
05- 07-98
05- 07-98
04-26-98
05-06-9 8
08-03-98
04-2 6-98
08-03-98

3:08p .
3 :08 p .
2:04p C
2:04 p D

10:3 5p L
8:37p m
8:03a 0

10:35p P
8:38a R

SASIN.pif

OSProm.pif

View. lnk

anual. lnk

RIGEN.pif

fe.ink

EADME.lnk

5,912 bytes

Directory of D:\linksnt

<DIR>

<DIR>

CSASIN

DOSPROM

LVIEW

MANUAL

ORIGEN

LNK
LNK
LNK
LNK
LNK

03-22-00 3 :08 p
03-22-00 3 :08 p

610 06-18-98 3:02p
1,456 06-18-98 3 :02 p

291 06-18-98 3 :03 p
335 05-18-98 11:57a
554 07-31-98 6 :4 1p
286 06-18-98 3:03p
297 08-03-98 8:33a

CSASIN.lnk
DOSProm.lnk
LView.lnk
manual.lnk
ORIGEN.lnk
Pfe.lnk
README.lnk

PFE LNK

README LNK

7 file(s)

Total files listed:

47 file(s)

12 dir(s)

3,829 bytes

243,575,768 bytes
0 bytes free
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Volume in drive D is SCALE4P4A

Volume Serial Number is 84FE-18B4

Directory of D:\

C545TAR1

LINUXTAR

MANTAR

README

READUNIX

READUNIX

READUNIX

GZ

GZ

GZ

CD

NOW

TXT

WPD

290,457,318
14,626,788
30, 146, 609

4,096
2,539

49,744
84,376

02-14-00
03-14-00
02-14-00
12-31-99
03-17-00
03-17-00
03-17-00

11:21a
12: 49p
11: 17a
12: 00p
9: 45a
9: 45a
9: 46a

C545TAR1.GZ

LINUXTAR.GZ

MANTAR.GZ

README.CD

READUNIX.NOW
READUNIX.TXT

READUNIX.WPD

7 file(s)

Total files listed:
7 file(s)
0 dir(s)

335,371,470 bytes

335,371,470 bytes
0 bytes free


