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SOFTWARE RELEASE NOTICE

1. SRN Number: K G FE - SR - a ? Al

2. Project Title: PCSA Tool FProject No. 20-01402-672 |

3. SRN Title: Version 1.0.0

4. Originator/Requestor: Biswajit Dasgupta Date: July 29, 2002

5. Summary of Actions

X Release of new software El Change of access software

El Release of modified software: ; Software Retirement

ED Enhancements made

El Corrections made

6. Validation Status

r1 Validated

El Limited Validation

X Not Validated Explain: Scheduled for Validation Sept. 2003

7. Persons Authorized Access l

Name Read Only/Read-Write IAddition/ChangefDelete I
Biswajit Dasgupta / CNWRA Read-Write Addition
Roland Benke / CNWRA Read Only Addition
Ronald Janetzke / CNWRA Read-Write Addition
Albert Lozano / CNWRA Read-Write Addition
David Stead / CNWRA Read-Write Addition
Cheryl Patton / CNWRA Read Only Addition
Amitiva Ghosh I CNWRA Read Only Addition
Mysor Nataraja I NRC Read Only Addition
Banad Jagannath / NRC Read Only Addition
Dave Dancer / NRC Read Only Addition
Robert Johnson / NRC Read Only Addition



8. Element Manager Approval: \ Date: 7-Zq-,

9. Remarks:

CNWRA Form TOP-6 (09/01)
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SOFTWARE SUMMARY FORM

01. Summary Date: 02. Summary prepared by (Name and phone) 03. Summary Action:
July 29, 2002 Biswajit Dasgupta (210) 522-6815 New

04. Software Date: 05. Short Title:
July 29, 2002 PCSA Tool

06. Software Title: 07. Internal Software ID:
Preclosure Safety Analysis Tool 1.0.0

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

X Automated Data System X Interactive a. General:
X Scientific/Engineering a Auxiliary Analyses

X Computer Program E Batch a Total System PA
El Subsystem PA D Other

a Subroutine/Module El Combination

b. Specific:

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

CNWRA/SwRI Biswajit Dasgupta (210) 522-6815
6220 Culebra Road Roland Benke (210) 522-5250
San Antonio, TX 78228

13. Software Application:
Preclosure Safety Analysis for Yucca Mountain Repository Project

14. Computer Platform 15. Computer Operating 16. Programming 17. Number of Source
PC System: Windows NT 4.0 Language(s): Visual Basic & Program Statements:

Fortran

18. Computer Memory 19. Tape Drives: N/A 20. Disk Units: I Internal 21. Graphics: XVGA
Requirements: Hard Drive 1024 x 768
128 MB l

22. Other Operational Requirements
N/A

23. Software Availability: 24. Documentation Availability:
El Available X Limnited E In-House ONLY El Available X Preliminary El In-House ONLY

25.

Software Developer: /A( Gl Date: 7:2_ _ __ _

CNWRA Form TOP-4-1 (05/MS)



Date: 10/11/2001

To: Banad Jagannath

From Biswajit Dasgupta

Subject: PCSA Tool Version 1.0 Beta Installation Disk

Please find enclosed the PCSA Tool Version 1.0 beta installation disk. You can install the PCSA Tool
in any Windows NT computer. Installation procedure which is also included in the CD under
"ReadMe.txt' is given below. Also inform Alvin Henry so that he can install in his compute. Please let
me know if have any problem.

Installation notes for PCSA Tool. version 1.0 Beta

The installation has been designed and tested for Windows NT 4.0,
with service pack 6. The installation was tested using a new
installation of Windows NT, with no other software installed on
the test system.

To install the PCSA Tool, run "setup.exe" on this CD.

The installation of the PCSA Tool uses the Microsoft Windows Installer.
If your system does not already have the Windows Installer, it will be
installed first, and will require the system to be rebooted.

Next, if the system does not have MDAC 2.5 installed, it will be
installed, and will require the system to be rebooted.

Finally, the InstallShield Wizard will appear, which will install the
PCSA Tool, including all necessary files for Saphire 6.0, Melcor, and
RSAC. The system will require rebooting after the installation is
complete.

We have found that on some machines with other software already
installed, the MDAC components may not get installed/updated.
If the PCSA Tool does not operate properly after installation (an
error occurs when trying to open the database), you must install the
MDAC 2.6 update. Do this by running "MDAC-v2.60.6526.3-Win32-x86-Eng.exe",
located on the CD in the "MDAC26" folder.
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Name JU NO Dt <Attrib ... . .' ;
E L:\

InstallationCD-Betal

Common

Microsoft Shared

*DAO

IDao2535.tlb

*Dao350.dll

*Dao360.dll

*VBA

Mrt7enu.dll

Mso97rt.dll

Vba332.dll

Vba3en.dll

Vbacv20.dll

*MDAC26

*MDAC-v2.60.6526.3-Win32-x86-Eng.exe

*program files

*Microsoft Office

ElAccess 97

Msacc8.olb

Msaccess.exe

Msacnv3O.dll

Msacnv3O.exe

*Msaexp3O.dll

Msain800.dll

Soa800.dll

*Utility.mda

*PCSATool

Elmages

*PCSA back.JPG

*PCSAStartup.JPG

Melcor

*8MEL.DIA

*8mel.inp

*8MEL.MES

*8MEL.OUT

*8MEL.PTF

*8MEL.RST

*8MELG.DIA

*8MELG.OUT

EACOEFF

Done.txt

*extDIAG

Melcor.bat

*MELCOR.exe

I MELGEN.exe

NotDone.txt

*Template.inp

MiscDocs

*CheckLst.mdb

*NRCRegs

*PartO20

*appa-eq.gif

Nequation.gif

261,768.3 12:00:00 AM

103435.3 10/15/2001 11:12:54AM

7957.82 10/15/2001 8:26:20 PM

7951.82 10/15/2001 8:26:20 PM

1176.5 10/15/2001 8:26:20PM

71.46 5/18/2000 10:31:08 AM

556.76 5/18/2000 10:31:08 AM

544.26 3/9/1999 6:50:08 PM

6767.32 10/15/2001 8:26:20 PM

475.76 5/18/2000 10:31:30 AM

3587.26 5/18/2000 10:31:26 AM

1559.76 5/18/2000 10:31:24 AM

142.26 5/18/2000 10:31:30 AM

998.26 5/18/2000 10:31:28 AM

5322.7 10/15/2001 8:26:20 PM

5318.73/28/2001 11:51:06 AM

63665.51 10/15/2001 8:26:20PM

4782.25 10/15/2001 8:26:22 PM

4776.25 10/15/2001 8:26:22 PM

304 4/25/2000 1:57:16 PM

2960 4/25/2000 1:57:22 PM

231.25 4/25/2000 1:57:24 PM

100 4/25/2000 1:57:24 PM

164.5 4/25/2000 1:57:26 PM

496 4/25/2000 1:57:32 PM

202.5 4/25/2000 1:57:34 PM

314 4/25/2000 1:57:36 PM

58875.26 10/15/2001 8:26:20 PM

156.67 10/15/2001 8:26:22 PM

57.74 4/18/2001 10:10:04 AM

94.92 9/19/2000 10:41:06 AM

16733.17 10/15/2001 8:26:22 PM

0.37 9/19/2001 2:40:48 PM

12.72 9/19/2001 10:19:18 AM

0.33 9/19/2001 2:40:48 PM

6385.07 9/19/2001 2:40:48 PM

52.5 9/19/2001 2:40:48 PM

355.31 9/19/2001 2:40:48 PM

0.13 9/19/2001 11:17:20 AM

136.6 9/19/2001 11:17:20 AM

51.63 9/19/2001 11:17:42AM

0.36 9/19/2001 5:12:02 PM

0.6 9/19/2001 11:17:46 AM

0.36 9/20/2001 5:57:28 PM

5292 2/12/2001 11:51:46AM

4428 2/12/2001 11:51:52 AM

0.36 9/19/2001 5:12:02 PM

12.77 9/18/2001 6:22:46 PM

104 10/15/2001 8:26:22 PM

100 6/20/2001 6:09:26 PM

3572.45 10/15/2001 8:26:22 PM

330.83 10/15/2001 8:26:22 PM

1.7 5/4/1998 9:26:36 AM

1.16 8/14/1998 9:59:04 AM

Folder

Folder

Folder

Folder

Folder

R Type Library

R Application Extension

R Application Extension

Folder

R Application Extension

R Application Extension

R Application Extension

R Application Extension

R Application Extension

Folder

R Application

Folder

Folder

Folder

R OLB File

R Application

R Application Extension

R Application

R Application Extension

R Application Extension

R Application Extension

R Microsoft Access Add-in

Folder

Folder

R LView Pro Image File

R LView Pro Image File

Folder

R DIA File

R INP File

R MES File

R OUT File

R PTF File

R RST File

R DIA File

R OUT File

R File

R Text Document

R File

R MS-DOS Batch File

R Application

R Application

R Text Document

R INP File

Folder

R Microsoft Access Database

Folder

Folder

R GIF Image File

R GIF Image File

2844

1258

8

8

3

0

0

0

5

0

0

0

0

0

160

1190

8

8

0

0

0

0

0

0

0

0

1182

2

0

0

16

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

848

79

0

0
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*equation.html

* index.html

*partO2O-1OO .html

*partO2O-1002.html

*partO2O- 1003.html

*partO2O- 1004.html

*partO2O-1OO5.html

*partO2O- 1006.html

*partO2O- 1007.html

*partO2O-1008.html

*partO2O-lO09.html

*partO20- 110.html

*partO2O- 1201.html

*partO20-1202.html

*partO2O-1203.html

*partO2O-1204.html

*partO2O- 1206.html

*partO2O- 1207.html

*partO2O-1208.html

*partO2O- 1301.html

*partO2O- 1302.html

*partO2O-1401.html

*partO2O-1402.html

*partO2O- 1403.html

*partO20- 1404.html

*partO2O-1405.html

*partO2O- 1406.html

*partO2O-1501.html

*partO2O-1502.html

*partO2O-1601.html

*partO2O-1602.html

*partO2O-1701.html

*partO2O- 1702.html

*partO2O-1703.html

*partO2O-1704.html

*partO2O-1801.html

*partO2O-1802.html

*partO2O-1901.html

*partO2O- 1902.html

*partO2O-1903.html

*partO2O- 1904.html

*partO2O- 1905.html

*partO2O-1906.html

*partO2O-2001.html

*partO20-2002.html

*partO2O-2003.html

*partO2O-2004. html

*partO2O-2005.html

*partO2O-2006.html

*partO2O-2007.html

*partO2O-2101.html

*partO2O-2102.html

*partO2O-2103.html

*partO2O-2104.html

*partO2O-2105.html

*partO20-2106.html

0.27 8/13/1998 7:57:24 AM

8.84 5/10/2001 4:42:10 PM

1.26 5/10/2001 4:48:48 PM

1.17 5/11/2001 3:40:18 PM

30.38 5/11/2001 3:40:48 PM

6.3 5/11/2001 3:41:20 PM

0.86 5/11/2001 3:41:34 PM

0.64 5/11/2001 3:41:44 PM

0.73 5/11/2001 3:42:06 PM

2.01 5/11/2001 3:42:26 PM

2.23 5/11/2001 3:43:08 PM

1.88 5/11/2001 3:43:32 PM

2.75 5/11/2001 3:43:50 PM

3.11 5/11/2001 3:44:24 PM

1.26 5/11/2001 3:44:42 PM

4.58 5/11/2001 3:44:56 PM

2.73 5/11/2001 3:45:16 PM

0.5 5/11/2001 3:45:28 PM

1.5 5/11/2001 3:45:42 PM

2.63 5/11/2001 3:45:54 PM

2.02 5/11/2001 3:46:10 PM

2.43 5/11/2001 3:46:20 PM

1.04 5/11/2001 3:46:48 PM

5.62 5/11/2001 3:47:20 PM

2.66 5/11/2001 3:48:00 PM

1.32 5/11/2001 3:48:30 PM

0.74 5/11/2001 3:50:18 PM

1.86 5/11/2001 3:52:04 PM

2.52 5/11/2001 3:52:34 PM

2.76 5/11/2001 3:52:46 PM

0.79 5/11/2001 3:52:56 PM

0.67 5/11/2001 3:54:48 PM

1.2 5/11/2001 3:54:58 PM

6.35 5/11/2001 3:55:14 PM

1.63 5/11/2001 3:55:28 PM

0.54 5/11/2001 3:55:40 PM

0.56 5/11/2001 3:55:56 PM

1.57 5/11/2001 3:56:10 PM

1.81 5/11/2001 3:56:22 PM

1.95 5/11/2001 3:56:38 PM

1.24 5/11/2001 3:56:48 PM

2.04 5/11/2001 3:57:04 PM

3.41 5/11/2001 3:57:20PM

1.19 5/11/2001 3:57:40 PM

1.27 5/11/2001 3:57:52 PM

2.07 5/11/2001 3:58:10 PM

2.12 5/11/2001 3:58:22 PM

1.02 5/11/2001 3:58:32 PM

1.79 5/11/2001 3:58:44 PM

0.69 5/11/2001 3:58:54 PM

1.62 5/11/2001 3:59:08 PM

0.92 5/11/2001 3:59:18 PM

2.49 5/11/2001 3:59:34 PM

4.6 5/11/2001 3:59:54 PM

1.18 5/11/2001 4:00:04 PM

3.01 5/11/2001 4:00:20 PM

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document
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*partO20-2107.html

*partO20-2108.html

*partO2O-2110.html

*partO20-2201.html

*partO2O-2202.html

*partO20-2203.html

*partO2O-2204.html

*partO20-2205.html

*partO20-2206.html

*partO20-2301.html

*partO20-2302.html

*partO20-2401.html

*partO20-2402.html

*partO20-appa.html

*partO2O-appb.html

*partO20-appc .html

mpartO20-appd .html

*partO20-appe.html

*partO20-appf.html

*partO20-appg.html

*radsym.gif

PartO63

* 10cfr63.htm

Tables

*Isotopes

*PART020-APPB

*Actinium-224.html

*Actinium-225.html

Actinium-226.html

Actinium-227.html

*Actinium-228.html

*Aluminum-26.html

NAmencium-237.html

*Americium-238.html

Americium-239.html

Amencium-240.html

*Americium-241.htnl

Amerncium-242.html

Americium-242m.html

Americium-243.html

Americium-244.html

E Americium-244m.html

flAmericium-245.html

*Americium-246.html

Americium-246m.html

*Antimony-116.html

*Antimony-116m.html

*Antimony-117.html

*Antimony- 118m.html

MAntimony-120.html

*Antimony-122.html

* Antimony- 124.html

MAntimony-124m.html

M Antimony- 125.html

MAntimony-1 26.html

MAntimony-126m.html

0.75 5/11/2001 4:00:34 PM

1.28 5/11/2001 4:00:46 PM

1.09 5/11/2001 4:00:58 PM

3.72 5/11/2001 4:01:18 PM

3.42 5/11/2001 4:01:32 PM

4.11 5/11/2001 4:01:48 PM

0.88 5/11/2001 4:02:00 PM

0.87 5/11/2001 4:02:14 PM

3.37 5/11/2001 4:02:28 PM

0.66 5/11/2001 4:02:44 PM

0.63 5/11/2001 4:03:02 PM

1.52 5/11/2001 4:03:14 PM

1.15 5/11/2001 4:03:34 PM

7.39 5/11/2001 4:04:00 PM

11.73 5/11/2001 4:21:42 PM

65.82 5/11/2001 4:14:12 PM

2.28 5/11/2001 4:04:50 PM

0.37 5/11/2001 4:05:04 PM

9.51 5/11/2001 4:05:18 PM

24.47 5/11/2001 4:05:36 PM

28.24 8/21/1997 4:46:38 PM

156.74 10/15/2001 8:26:22 PM

152.74 5/17/2001 3:03:42 PM

3070.88 10/15/2001 8:26:22 PM

3064.88 10/15/2001 8:26:22 PM

3004.88 10/15/2001 8:26:22 PM

4.54 5/26/1998 8:09:42 PM

4.49 5/26/1998 8:09:44 PM

4.49 5/26/1998 8:09:46 PM

4.43 1/25/1999 8:52:52 AM

4.92 5/26/1998 8:09:46 PM

3.61 5/26/1998 8:09:48 PM

3.13 5/26/1998 8:09:48 PM

3.56 5/26/1998 8:09:50 PM

3.09 5/26/1998 8:09:52 PM

3.09 5/26/1998 8:09:54 PM

3.59 5/26/1998 8:09:54 PM

3.56 5/26/1998 8:09:56 PM

3.59 5/26/1998 8:09:58 PM

3.58 5/26/1998 8:09:58 PM

3.56 5/26/1998 8:10:00 PM

3.63 5/26/1998 8:10:00 PM

3.54 5/26/1998 8:10:02 PM

3.59 5/26/1998 8:10:02 PM

3.61 5/26/1998 8:10:04 PM

4.07 5/26/1998 8:10:04 PM

3.62 5/26/1998 8:10:06 PM

3.58 5/26/1998 8:10:06 PM

3.58 5/26/1998 8:10:08 PM

3.58 5/26/1998 8:10:08 PM

4.03 5/26/1998 8:10:10 PM

3.58 5/26/1998 8:10:10 PM

3.58 5/26/1998 8:10:12 PM

3.58 5/26/1998 8:10:12 PM

3.58 5/26/1998 8:10:12 PM

4.08 5/26/1998 8:10:14 PM

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

GIF Image File

Folder

R Netscape Hypertext Document

Folder

Folder

Folder

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

00

0

0

768

768

768

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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flAntimony -127 .html

m Antimony- 128(10.4min).html

fAntimony-128(9.Olh).html

mfAntimony -129 .html

*Antimony-130.html

mfAntimony- 131 .html

fArgon-37 .html

fArgon-39.html

fArgon-41 .html

Arsenic-69.html

E Arsenic -70 .html

Arsenic-71 .html

Arsenic-72 .html

Arsenic-73.html

Arsenic-74.html

Arsenic-76 .html

Arsenic-77 .html

Arsenic-78.html

Astatine-207 .html

Astatine-21 I.html

banner.html

*Barium-126.html

Barium-128.html

Barium-131 .html

*Barium-131m.html

*Barium-133.html

m Barium- 133m.html

*Barium-135m.html

Barium- 139.html

Barium-140.html

Barium-141 .html

Barium- 142.html

Berkelium-245.html

mBerkelium-246.html

Berkelium-247.html

Berkelium-249.html

Berkelium-250.html

mBeryllium- I O.html

*Beryllium-7.html

m Bismuth-200.html

*Bismuth-201 .html

*Bismuth-202.html

*Bismuth-203 .html

*Bismuth-205 .html

m Bismuth-206.html

Bismuth-207.html

Bismuth-210.html

Bismuth-210m.html

*Bismuth-212.html

*Bismuth-213.html

m Bismuth-214.html

m Bromine-74 .html

Bromine-74m.html

Bromine-75 .html

mBromine-76.html

m Bromine-77 .html

4.03 5/26/1998 8:10:14 PM

4.1 5/26/1998 8:10:16 PM

3.65 5/26/1998 8:10:16 PM

3.58 5/26/1998 8:10:18 PM

3.58 5/26/1998 8:10:18 PM

4.5 5/26/1998 8:10:20 PM

2.97 5/26/1998 8:10:20 PM

2.98 5/26/1998 8:10:22 PM

2.98 5/26/1998 8:10:22 PM

3.6 5/26/1998 8:10:24 PM

3.58 5/26/1998 8:10:24 PM

3.08 5/26/1998 8:10:26 PM

3.08 5/26/1998 8:10:26 PM

3.08 5/26/1998 8:10:28 PM

3.08 5/26/1998 8:10:30 PM

3.08 5/26/1998 8:10:30 PM

3.55 5/26/1998 8:10:32 PM

3.12 5/26/1998 8:10:34 PM

3.56 5/26/1998 8:10:34 PM

3.57 5/26/1998 8:10:36 PM

0.57 6/25/1997 8:10:54 AM

3.12 5/26/1998 8:10:38 PM

3.08 5/26/1998 8:10:38 PM

3.08 5/26/1998 8:10:40 PM

3.6 5/26/1998 8:10:40 PM
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Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

A I
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*Zinc-69.html

Zinc-69m.html

Zinc-71m.html

Zinc-72.html

Zirconium-86.html

Zirconium-88.htmi

Zirconium-89.html

Zirconium-93.html

Zirconium-95.html

Zirconium-97.html

mProbability

*ProbPrac.mdb

*Projects

Workdir

*Working.mdb

*pcsa-test.mdb

dSaphire6

demo

*ANALYSIS.BLK

*ANALYSIS.DAT

*ANALYSIS.IDX

*CCS.DLS

*CURRENT.DAT

*DEMO.SRA

fECS.DLS

*ENDSTATE.BLK

NENDSTATEDAT

*ENDSTATE.IDX

NERROR.LOG

EERROR.OLD

*EVATTR.BLK

*EVATTR.DAT

*EVATTR.IDX

EEVENT.BLK

NEVENT.DAT

EEVENT.IDX

EVENTCNG.BLK

*EVENTCNG.DAT

EVENTCNG.IDX

*EVENTREE.BLK

KEVENTREE.DAT

*EVENTREE.IDX

*FAM.DAT

*FAMILY.BLK

*FAMILY.DAT

*FAMILY.IDX

NGATE.DAT

*GATE.IDX

*GRAPHICS.BLK

*GRAPHICS.DAT

*GRAPHICS.IDX

*HISTGRAM.DAT

*HISTGRAM.IDX

*LOSP.ETG

*PLANT.BLK

*PLANT.DAT

3.11 5/26/1998 8:24:12 PM

3.07 5/26/1998 8:24:14 PM

3.07 5/26/1998 8:24:14 PM

3.07 5/26/1998 8:24:16 PM

4.12 5/26/1998 8:24:18 PM

4.05 5/26/1998 8:24:18 PM

4.05 5/26/1998 8:24:20 PM

5.43 5/26/1998 8:24:20 PM

4.5 5/26/1998 8:24:22 PM

4.05 5/26/1998 8:24:24 PM

2394 10/15/2001 8:26:22 PM

2390 8/3/2001 10:24:46 PM

1110 IO/15/2001 8:26:22 PM

554 10/15/2001 8:26:22 PM

550 10/4/2001 5:08:06 PM

550 10/4/2001 5:08:06 PM

13017.97 10/15/2001 8:26:20 PM

272.62 10/15/2001 8:26:22 PM

146.5 9/24/2001 5:25:20 PM

2.26 9/24/2001 5:25:20 PM

0.82 9/24/2001 5:25:20 PM

5.54 9/26/2001 3:54:16 PM

1.36 5/25/2001 1:40:52 PM

0 1/9/2001 2:13:28 PM

5.54 9/26/2001 3:54:44 PM

0.12 9/24/2001 5:25:18 PM

0.22 9/24/2001 5:25:18 PM

0.86 9/24/2001 5:25:20 PM

0 9/26/2001 3:54:38 PM

0 9/26/2001 3:54:08 PM

0.12 1/1/1992 5:00:00 AM

1.49 9/24/2001 5:25:18 PM

0.75 9/24/2001 5:25:22 PM

0.12 9/24/2001 5:25:18 PM

4.64 9/26/2001 3:56:16 PM

7.79 9/24/2001 5:25:22 PM

0.12 9/24/2001 5:25:18 PM

0.14 9/24/2001 5:25:18 PM

2.23 9/24/2001 5:25:22 PM

1.37 9/26/2001 3:56:16 PM

0.16 9/26/2001 3:56:16 PM

1.62 9/24/2001 5:25:22 PM

0.08 10/29/1999 3:15:14 PM

2.5 9/26/2001 3:56:16 PM

0.41 9/26/2001 3:56:16 PM

0.86 9/24/2001 5:25:22 PM

1.2 9/24/2001 5:25:18 PM

0.86 9/24/2001 5:25:22 PM

0.12 1/17/1996 5:19:58 PM

0.02 9/24/2001 5:25:18 PM

0.19 9/24/2001 5:25:28 PM

0.31 9/24/2001 5:25:18 PM

1.44 9/24/2001 5:25:22 PM

0.89 9/26/2001 3:54:54 PM

0.12 1/1/1992 5:00:00 AM

0.19 1/1/1992 5:00:00 AM

R

R

R

R

R

R

R

R

R

R

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Folder

R Microsoft Access Database

Folder

Folder

R

R

Microsoft Access Database

Microsoft Access Database

Folder

Folder

BLK File

DAT File

QuickFinder Information File

DLS File

DAT File

SRA File

DLS File

BLK File

DAT File

QuickFinder Information File

Log files (text)

OLD File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

ETG File

BLK File

DAT File

0

0

0

0

0

0

0

0

0

0

o0

210

0

220

60

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

000

0

0

0

0

0

0

0

0

0
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PILAN .IDX

*PRA.BLK

*PRA .DAT

*PRA.IDX

*REPORTS.BLK

*REPORTS.DAT

*REPORTS.IDX

*RESULTS .BLK

*RESULTS.DAT

*RESULTS .IDX

*SCHEMA.DFL

*SEQUENCE.BLK

*SEQUENCE.DAT

*SEQUENCE.IDX

*SLICE.BLK

*SLICE.DAT

*SLICE.IDX

*SYSTEM.BLK

*SYSTEM.DAT

*SYSTEM.IDX

EUSERINFO.BLK

NUSERINFO.DAT

*Samples

*Template

*EGG-SSRE-8875-Templates-A ...

*EGG-SSRE-8875-Templates-A...

*EGG-SSRE-8875-Templates-A...

*EGG-SSRE-8875-Templates-EI...

*EGG-SSRE-8875-Templates-EI...

*EGG-SSRE-8875-Templates-EI...

*Template.txt

-TMP.EMF

NANALYSIS.BLK

EANALYSIS.DAT

fANALYSIS.IDX

*ENDSTATE.BLK

*ENDSTATE.DAT

*ENDSTATE.IDX

SERROR.LOG

NERROR.OLD

*EVATTR.BLK

*EVATTR.DAT

*EVATTR.IDX

NEVENT.BLK

*EVENT.DAT

NEVENT.IDX

*EVENTCNG.BLK

*EVENTCNG.DAT

*EVENTCNG.IDX

SEVENTREE.BLK

fEVENTREE.DAT

fEVENTREE.IDX

*FAM.DAT

*FAMILY.BLK

xFAMILY.DAT

*FAMILY.IDX

0.16 1/1/1992 5:00:00 AM

0.12 1/1/1992 5:00:00 AM

0.11 1/1/1992 5:00:00 AM

0.14 1/1/1992 5:00:00 AM

0.12 1/17/1996 5:19:58 PM

0.02 12/12/1997 9:01:24 AM

0.19 12/12/1997 9:01:34 AM

8.75 9/24/2001 5:25:22 PM

3.35 9/24/2001 5:25:22 PM

0.58 9/24/2001 5:25:22 PM

39.47 1/9/2001 6:59:00 AM

0.18 9/24/2001 5:25:18 PM

0.4 9/24/2001 5:25:18 PM

2.04 9/24/2001 5:25:22 PM

0.12 7/30/1997 10:42:40 AM

0.02 9/24/2001 5:25:18 PM

0.19 9/24/2001 5:25:28 PM

11.56 9/24/2001 5:25:20 PM

0.41 9/26/2001 3:56:18 PM

1.44 9/24/2001 5:25:24 PM

2.37 9/26/2001 3:54:58 PM

1.62 9/26/2001 3:56:18 PM

114.28 10/15/2001 8:26:20 PM

40.78 10/15/2001 8:26:22 PM

4.71 9/9/1997 6:53:38 AM

1.49 9/9/1997 6:56:28 AM

2.62 9/9/1997 6:45:24 AM

12.4 9/9/1997 6:52:14 AM

4.37 9/9/1997 6:57:58 AM

6.84 9/9/1997 6:48:14 AM

2.32 9/11/1997 1:19:10 PM

8.582/2/2000 12:01:24 PM

0.5 2/2/2000 11:45:30 AM

2.37 2/2/2000 11:45:30 AM

0.82 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.09 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

0 5/3/2000 5:33:46 PM

0 2/2/2000 12:04:06 PM

0.12 2/2/2000 11:45:32 AM

0.06 2/2/2000 11:45:32 AM

0.16 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.57 2/2/2000 11:57:58 AM

2.81 2/2/2000 11:57:58 AM

0.12 2/2/2000 11:45:32 AM

0.11 2/2/2000 11:45:32AM

0.29 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.67 2/2/2000 11:57:58 AM

1.62 2/2/2000 11:57:58 AM

0.08 2/2/2000 11:45:22 AM

1 2/2/2000 12:02:22 PM

0.77 5/3/2000 5:34:00 PM

0.86 2/2/2000 11:45:32 AM

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DFL File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

Folder

Folder

BEA File

BED File

BEI File

BEA File

BED File

BEI File

Text Document

EMF File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

Log files (text)

OLD File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

BLK File

DAT File

QuickFinder Information File
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G(jATE.DAT

*GATE.IDX

*GRAPHICS.BLK

*GRAPHICS.DAT

*GRAPHICS .IDX

*HISTGRAM.DAT

*HISTGRAM.IDX

*REPORTS.BLK

*REPORTS.DAT

*REPORTS.IDX

*RESULTS.BLK

*RESULTS.DAT

*RESULTS .IDX

*SCHEMA.DFL

*SEQUENCE.BLK

*SEQUENCE .DAT

*SEQUENCE.IDX

*SLICE.BLK

*SLICE.DAT

*SLICE.IDX

*SYSTEM.BLK

*SYSTEM.DAT

*SYSTEM.IDX

Userlnfo.blk

UserInfo.dat

ympl .wsp.sra

*tools

*CLASS.BLK

*CLASS.DAT

*CLASS.IDX

*ETEDLL.DLL

ETERes.DLL

*fixes.DOC

*FTEDLL.DLL

*FTERes.DLL

gem.ico

EGEMDATA.DFL

*gemdata5.dfl

EGEMHelp.CNT

*GEMHELP.GID

*GEMHELP.HLP

*PIDDLL.DLL

*PIDRes.DLL

*PLANT.BLK

*PLANT.DAT

*PLANT.IDX

*README.DOC

*RECEVENT.BLK

*RECEVENT.DAT

*RECEVENT.IDX

*SAFHELP.CNT

*SAFHELP.GID

mSafhelp.hlp

m sagedll DLL

mSAPHIRE.DFL

*saphire.ico

U.09 L/2/2/UUU 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.1 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

0.28 2/2/2000 11:45:32 AM

0.23 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.06 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.23 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

36.21 10/29/1999 6:59:00 AM

0.12 2/2/2000 11:45:32 AM

0.18 2/2/2000 11:45:32 AM

0.26 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.1 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

0.23 2/2/2000 11:45:32 AM

2.5 2/2/2000 12:07:32 PM

0.79 2/2/2000 12:07:32 PM

0 2/2/2000 11:45:22 AM

12434.07 10/15/2001 8:26:20 PM

0.12 1/9/2001 6:59:00 AM

1.88 1/9/2001 6:59:00 AM

1.59 1/9/2001 6:59:00 AM

114.5 1/9/2001 6:59:00 AM

93 1/9/2001 6:59:00 AM

55.51 1/9/2001 6:59:00 AM

261 1/9/2001 6:59:00 AM

150.5 1/9/2001 6:59:00 AM

0.74 1/9/2001 6:59:00 AM

66.55 1/9/2001 6:59:00 AM

65.54 1/9/2001 6:59:00 AM

12.66 1/9/2001 6:59:00 AM

78.95 5/22/2001 2:30:20 PM

829.56 1/9/2001 6:59:00 AM

92 1/9/2001 6:59:00 AM

25.5 1/9/2001 6:59:00 AM

0.12 1/9/2001 6:59:00 AM

31.24 1/9/2001 6:59:00 AM

23.34 1/9/2001 6:59:00 AM

0.84 1/9/2001 6:59:00 AM

0.12 1/9/2001 6:59:00 AM

226.41 1/9/2001 6:59:00 AM

202.14 1/9/2001 6:59:00 AM

46.66 1/9/2001 6:59:00 AM

256.22 9/26/2001 3:55:22 PM

3240.1 1/9/2001 6:59:00 AM

1751 1/9/2001 6:59:00 AM

210.41 1/9/2001 6:59:00 AM

2.18 1/9/2001 6:59:00 AM

VAI File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DFL File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

SRA File

Folder

BLK File

DAT File

QuickFinder Information File

Application Extension

Application Extension

Microsoft Word Document

Application Extension

Application Extension

Icon

DFL File

DFL File

CNT File

GID File

Help File

Application Extension

Application Extension

BLK File

DAT File

QuickFinder Information File

Microsoft Word Document

BLK File

DAT File

QuickFinder Information File

CNT File

GID File

Help File

Application Extension

DFL File

Icon
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*SaphRes .DLL

*SaphTech.CNT

*SAPHTECH.HLP

*saphwin.exe

* schemag5 .DFL

schemax.dfl

*SEditDLL.DLL

*sgkdll.DLL

*SGKSMALL.FNT

dSGKTHICK.FNT

dSMBLFILE.GEN

*SMBLFILE.STB

EUSERINFO.BLK

NUSERINFO.DAT

EYMPI

*-tmp.emf

fANALYSIS .BLK

EANALYSIS.DAT

fANALYSIS.IDX

*CURRENT.DAT

*ELF.dis

*ENDSTATE.BLK

*ENDSTATE.DAT

*ENDSTATE.IDX

EERROR.LOG

EERROR.OLD

*EVATTR.BLK

*EVAITR.DAT

*EVATTR.IDX

NEVENT.BLK

NEVENT.DAT

*EVENT.IDX

*EVENTCNG.BLK

*EVENTCNG.DAT

*EVENTCNG.IDX

NEVENTREE.BLK

E EVENTREE.DAT

NEVENTREE.IDX

EFAM.DAT

*FAMILY.BLK

* FAMILY.DAT

*FAMILY.IDX

*GATE.DAT

*GATE.IDX

*GRAPHICS.BLK

*GRAPHICS .DAT

*GRAPHICS.IDX

*HISTGRAM.DAT

*HISTGRAM.IDX

*MFC.DLS

Epaste.scr

*REPORTS.BLK

*REPORTS.DAT

*REPORTS.IDX

*RESULTS.BLK

*RESULTS.DAT

1865.5 1/9/2001 6:59:00AM

5.96 1/9/2001 6:59:00 AM

773.05 1/9/2001 6:59:00 AM

1544.5 1/9/2001 6:59:00 AM

9.91 1/9/2001 6:59:00 AM

39.47 1/9/2001 6:59:00 AM

141.5 1/9/2001 6:59:00 AM

154 1/9/2001 6:59:00 AM

3.87 1/9/2001 6:59:00 AM

8.06 1/9/2001 6:59:00 AM

16.68 1/9/2001 6:59:00 AM

21.74 1/9/2001 6:59:00 AM

2.5 9/26/2001 3:54:40 PM

0.79 9/26/2001 3:56:18 PM

160.48 10/15/2001 8:26:20 PM

35.84 7/16/2001 6:47:10 PM

1 7/17/2001 11:09:16 AM

2.37 7/17/2001 11:09:16 AM

0.82 7/16/2001 5:57:40 PM

2.35 7/17/2001 11:07:56 AM

4.45 9/12/2001 4:44:48 PM

0.12 7/16/2001 5:56:36 PM

0.09 7/16/2001 5:56:36 PM

0.19 7/16/2001 5:57:40 PM

0 9/12/2001 4:44:40 PM

0 9/12/2001 4:40:54 PM

0.12 7/16/2001 5:56:36 PM

0.06 7/16/2001 5:56:36 PM

0.16 7/16/2001 5:57:40 PM

0.12 7/16/2001 5:56:36 PM

8.27 9/12/2001 4:43:42 PM

10.28 7/17/2001 10:44:38 AM

0.12 7/16/2001 5:56:38 PM

0.11 7/16/2001 5:56:36 PM

0.29 7/16/2001 5:57:40 PM

0.12 7/16/2001 5:56:38 PM

0.13 7/16/2001 5:56:38 PM

0.26 7/16/2001 5:57:40 PM

0.08 7/16/2001 5:56:36 PM

2 9/12/2001 4:43:42 PM

0.77 9/12/2001 4:45:34 PM

0.86 7/16/2001 5:57:40 PM

1.9 9/12/2001 4:43:42 PM

2.2 7/17/2001 9:52:32 AM

0.12 7/16/2001 5:56:38 PM

0.1 7/16/2001 5:56:38 PM

0.19 7/16/2001 5:57:40 PM

0.28 7/16/2001 5:56:38 PM

0.23 7/16/2001 5:57:40 PM

4.25 9/12/2001 4:45:06 PM

0.47/16/2001 6:15:40PM

0.12 7/16/2001 5:56:40 PM

0.06 7/16/2001 5:56:40 PM

0.19 7/16/2001 5:57:40 PM

0.5 7/17/2001 11:09:16AM

0.94 7/21/2001 5:28:26 PM

R

R

R

R

R

R

R

R

R

R

R

R

R

R

Application Extension

CNT File

Help File

Application

DFL File

DFL File

Application Extension

Application Extension

FNT File

FNT File

GEN File

STB File

BLK File

DAT File

Folder

EMF File

BLK File

DAT File

QuickFinder Information File

DAT File

DLS File

BLK File

DAT File

QuickFinder Information File

Log files (text)

OLD File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

DLS File

Screen Saver

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File
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*RESULTS .IDX

*SCHEMA.DFL

*SEQUENCE.BLK

*SEQUENCE.DAT

*SEQUENCE.IDX

*SLICE.BLK

*SLICE.DAT

*SLICE.IDX

*SYSTEM.BLK

*SYSTEM.DAT

*SYSTEM.IDX

Userlnfo.blk

UserInfo.dat

fYoke drop.sra

EYOKE-DROP.DLS

DeIsL .isu

DelsL2.isu

DeIsL3 .isu

*Template

MTemplate .mdb

Tools

*RSAC5

*DFH.DAT

*EX9SRC

NEXAMPLE1 DTT1

*EXAMPLE2.DTT

*EXAMPLE3 .DTT

*EXAMPLE4.D1TT

*EXAMPLE5.DTT1

*EXAMPLE6.DTTF

*EXAMPLE7.DTT

*EXAMPLE8 .DTT

*EXAMPLE9.D1TT

*F77L.EER

*F77L3.EER

*FONES

E INPUT.DAT

fINPUT.K01

*MODINT

*NUCLIDE.DAT

*NUCLIDE.KO0

*NUCLIDE.K02

*NUCLIDE.K03

*NUCLIDE.K04

*POPCQ

*POPCQ.DXT

*PROJECTI .RWP

*PWR FUEL

*PWR FUEL.DTT

*PWR FUEL.OUT

*PWR-FUEL.DTT

*RP.EXE

*RS .BAT

*RSAC5 .EXE

*RSAC5.IN

*RSAC5 .OUT

0.58 7/17/2001 9:55:10 AM

39.47 9/12/2001 4:44:40 PM

0.12 7/16/2001 5:56:40 PM

0.18 7/16/2001 5:56:40 PM

0.26 7/16/2001 5:57:40 PM

0.12 7/16/2001 5:56:42 PM

0.1 7/16/2001 5:56:42 PM

0.19 7/16/2001 5:57:40 PM

19.25 9/12/2001 4:43:42 PM

0.76 9/12/2001 4:43:42 PM

1.44 7/17/2001 9:55:10 AM

2.62 9/12/2001 4:45:26 PM

0.79 9/12/2001 4:45:26 PM

0 7/16/2001 5:56:36 PM

5.87 9/12/2001 4:45:16 PM

5.59 12/10/1999 1:44:34 PM

5.44 5/22/2001 1:56:28 PM

5.46 5/22/2001 1:59:54 PM

440 10/15/2001 8:26:20 PM

436 9/21/2001 6:01:54 PM

19680.98 10/15/2001 8:26:20 PM

2535 10/15/2001 8:26:20 PM

0.21 6/27/2000 3:19:52 PM

0.3 9/15/1993 1:00:18 PM

7.05 9/15/1993 1:00:56 PM

6.39 9/15/1993 1:00:30 PM

6.17 9/15/1993 1:00:50 PM

5.51 9/15/1993 1:00:18 PM

4.41 9/15/1993 1:00:40 PM

14.96 9/15/1993 1:00:46 PM

5.07 9/15/1993 1:00:24 PM

13.2 9/15/1993 1:00:24 PM

13.64 9/15/1993 1:00:28 PM

39.63 9/10/1992 11:17:00AM

39.63 6/21/1993 5:13:28 PM

1.56 2/21/1994 8:00:54 PM

1.4 8/22/2000 4:19:56 PM

1 8/22/2000 4:19:56 PM

190.42 2/21/1994 8:00:46 PM

58.44 6/30/2000 5:19:58 PM

6.5 7/6/2000 11:56:04 AM

5.5 7/6/2000 11:56:04 AM

2.5 7/6/2000 11:56:04 AM

1 7/6/2000 11:56:04 AM

1.84 9/15/1993 1:00:26PM

9.25 9/15/1993 1:00:34 PM

2.36 6/9/2000 1:48:42 PM

1.62 6/30/2000 5:19:50 PM

22.21 7/5/2000 1:08:32 PM

23.96 7/5/2000 1:08:36 PM

1.12 7/5/2000 1:08:02 PM

735.55 2/21/1994 8:00:44 PM

0.4 2/21/1994 8:00:06 PM

519 2/21/1994 8:00:32 PM

1.98 10/8/2001 3:09:38 PM

27.48 10/8/2001 3:09:56 PM

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

QuickFinder Information File

DFL File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

SRA File

DLS File

ISU File

ISU File

ISU File

Folder

R Microsoft Access Database

Folder

Folder

R DAT File

R File

R DTT File

R DTT File

R DTTIFile

R DTT File

R DTT File

R DTT File

R DTT File

R DTT File

R DTTi File

R EER File

R EER File

R File

R DAT File

R K01 File

R File

R DAT File

R KOI File

R K02 File

R K03 File

R K04 File

R File

R DXT File

R RWP File

R File

R DTT File

R OUT File

R DTT File

R Application

R MS-DOS Batch File

R Application

R IN File

R OUT File
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*RSRP.BAT

*STDEXT

*STDINT

*STDNUC

*TRANCON

RSACSAdv

*CLARION.DMP

*DFH.DAT

*EX9SRC

*FONES

fINPUT.DAT

fINPUT.K01

*MODINT

*NUCLIDE.DAT

*NUCLIDE.K01

*NUCLIDE.K02

*NUCLIDE.K03

*NUCLIDE.K04

*POPCQ

*POPCQ.DXT

*PWRFUEL

*rsac5.bat

*RSAC5.EXE

rsac5 .in

*RSAC5.OUT

*STDEXT

*STDINT

*STDNUC

*TRANCON

comban.bat

comban.dat

comban.exe

comban.txt

*groupdef.dat

fIhs.inp

fIhs.out

dlhsinp. dat

*LHSTYPE.TXT

pcsarsac.dat

*pcsarsac.EXE

*pcsastat.out

*RSAC5.BAT

*rsac5 .def

rsacS .in

*RSAC5.OUT

*rsacSedit.in

*RSACSPRB.BAT

*rsac5res.out

*rsaclhs .bat

*rsacrd.EXE

Eruntype.txt
*snllhs.EXE

tnt.exe

Evarnames.dat
*writelhsinp.EXE

*writelhsinp.log

0.2 2/21/1994 8:00:02 PM

338.16 2/21/1994 8:00:28 PM

338.16 2/21/1994 8:00:34 PM

74.64 10/10/2001 4:35:42 PM

6.41 2/21/1994 8:00:14 PM

1592.26 10/15/2001 8:26:20 PM

0.65 8/28/2001 3:50:26 PM

0.21 6/27/2000 3:19:52 PM

0.3 9/15/1993 1:00:18 PM

1.56 2/21/1994 8:00:54 PM

1.4 8/22/2000 4:19:56 PM

1 8/22/2000 4:19:56 PM

190.42 2/21/1994 8:00:46 PM

58.44 6/30/2000 5:19:58 PM

6.5 7/6/2000 11:56:04 AM

5.5 7/6/2000 11:56:04 AM

2.5 7/6/2000 11:56:04 AM

1 7/6/2000 11:56:04 AM

1.84 9/15/1993 1:00:26 PM

9.25 9/15/1993 1:00:34 PM

1.62 6/30/2000 5:19:50 PM

0.16 9/7/2001 1:56:40 PM

519 2/21/1994 8:00:32 PM

1.98 9/7/2001 3:47:46 PM

27.48 9/21/2001 6:11:28 PM

338.16 2/21/1994 8:00:28 PM

338.16 2/21/1994 8:00:34 PM

74.64 10/10/2001 4:35:42 PM

6.41 2/21/1994 8:00:14 PM

0.05 8/15/2001 2:59:14 PM

0.56 8/27/2001 1:33:52 PM

73.18 8/24/2001 10:07:38 AM

6.57 8/27/2001 1:33:52 PM

2.29 9/21/2001 6:10:04 PM

5.93 9/21/2001 6:10:08 PM

2.56 9/21/2001 6:10:12 PM

2.69 9/21/2001 6:10:04 PM

09/17/2001 4:27:54 PM

0.01 9/21/2001 6:10:48 PM

970 9/20/2001 11:04:10 AM

13.04 9/21/2001 6:10:48 PM

0.16 9/17/2001 4:29:48 PM

0.83 9/21/2001 6:10:04 PM

1.98 10/8/2001 3:09:38 PM

27.48 10/8/2001 3:09:56 PM

4.17 9/19/2001 2:47:46 PM

R

R

R

R

R

MS-DOS Batch File

File

File

File

File

Folder

DMP File

DAT File

File

File

DAT File

KOI File

File

DAT File

KO File

K02 File

K03 File

K04 File

File

DXT File

File

MS-DOS Batch File

Application

IN File

OUT File

I

File

File

File

File

MS-DOS Batch File

DAT File

Application

Text Document

DAT File

INP File

OUT File

DAT File

Text Document

DAT File

Application

OUT File

MS-DOS Batch File

DEF File

IN File

OUT File

IN File

MS-DOS Batch File

OUT File

MS-DOS Batch File

Application

Text Document

Application

Application

DAT File

Application

Log files (text)

0.09 9/19/2001 3:07:00 PM

2.83 10/8/2001 3:09:56 PM

0.17 9/19/2001 3:28:16 PM

909/20/2001 4:42:22 PM

0 9/17/2001 4:27:24 PM

14036.5 7/27/2001 2:43:56 PM

200.67 4/24/1997 10:48:38 AM

0.94 9/21/2001 6:10:04 PM

100.5 7/27/2001 3:07:16 PM

0.37 9/21/2001 6:10:08 PM
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ERunStatus .txt

* YMP.exe

*System32

*Redist

*MS

*System

fasycfilt.dll

comcat.dll

*comdlg32.ocx

msadodc.ocx

*msbind.dll

mschrt20.ocx

mscomctl.ocx

*msdbrptr.dlI

*msderun.dll

*msflxgrd.ocx

*msstdfmt.dll

*msvbvm60.dll

*msvcirt.dll

*msvcrt.dll

*oleaut32 .dli

*olepro32.dli

*stdole2.tlb

tabctl32.ocx

*Expsrv.dll

JETCOMP.exe

*Mfcans32.dlI

*msexch35 .dll

* msexcl35 .dlI

*MSIDLE.DLL

*msjet35 .dlI

*msjint35.dli

*msjt4jlt.dlI

*msjter35 .di

* msltus35 .dll

*mspdox35 .dlI

*msrd2x35 .dlI

*msrepl35.dll

*msrpfs35 .dll

*mstext35 .dll

*msvcrt2O.dll

*msvcrt4O.dll

*MSWSTR1O.DLL

* msxbse35 .dll

*mtxdm.dll

*NETRAP.dll

*ntshrui.dll

*Odbcjet.cnt

*Odbcjet.hlp

USAMLIB .dll

*scrrun.dll

*system.mdw

f url.dll

*VBSDB .DLL

*vbajet32.dll

*VBAR332.DLL

n 1nm/onn1 A.na.on DlS,[ D T + ......... 7
U IU/Y9/LUU1 4:/Z9:jUrMM K I ext Document U

1644 10/10/2001 10:14:56 AM R

13186.79 10/15/2001 8:26:22 PM

5990.79 10/15/2001 8:26:22 PM

5982.79 10/15/2001 8:26:22 PM

5976.79 10/15/2001 8:26:22 PM

144.26 3/8/1999 12:50:56 PM R

21.76 12/9/1998 12:52:16 PM R

137.19 5/22/2000 4:58:00 PM R

116.18 5/22/2000 4:58:00 PM R

76 5/11/2000 1:06:22 PM R

985.67 5/22/2000 4:58:00 PM R

1041.185/22/20004:58:10PM R

292 4/3/2000 8:05:58 PM R

133 4/3/2000 5:54:40 PM R

238.68 5/22/2000 4:58:12 PM R

116 4/3/2000 8:05:58 PM R

1356 11/8/2000 3:02:46 PM R

76.05 4/6/2000 8:10:38 PM R

272.05 4/6/2000 8:10:40 PM R

584.26 4/12/2000 2:00:24 PM R

160.26 3/8/1999 12:50:56 PM R

17.5 3/28/2000 4:58:08 PM R

204.69 12/6/2000 1:02:36 PM R

369.26 4/26/2000 1:34:56 PM R

38.5 4/26/2000 1:34:56 PM R

130.76 5/18/2000 10:31:36 AM R

336 4/26/2000 1:34:44 PM R

246.76 4/26/2000 1:34:46 PM R

28.484/5/2001 1:55:10PM R

1026.26 4/26/2000 1:34:48 PM R

136 4/26/2000 1:35:02 PM R

1209.26 4/26/2000 1:34:48 PM R

24.26 4/26/2000 1:34:56 PM R

164.76 4/26/2000 1:34:50 PM R

244.26 4/26/2000 1:34:50 PM R

256 4/26/2000 1:34:50 PM R

405.76 4/26/2000 1:34:56 PM R

43.26 4/26/2000 1:34:58 PM R

162.76 4/26/2000 1:34:52 PM R

248 5/18/2000 10:31:36 AM R

63.5 10/13/1996 8:38:00 PM R

600.26 4/5/2001 1:43:32 PM R

288 4/26/2000 1:34:52 PM R

32.26 4/5/2001 1:43:28 PM R

16.76 10/13/1996 8:38:00 PM R

37.76 11/18/1999 11:04:00AM R

6.74 4/26/2000 1:35:02 PM R

166.86 4/26/2000 1:35:02 PM R

40.76 11/18/1999 11:04:00AM R

144.05 12/7/1999 7:00:00 AM R

68 4/25/2000 1:57:58 PM R
103.2 3/18/1999 R

87.26 6/18/1998 R

30.26 4/26/2000 1:34:58 PM R

360.26 4/26/2000 1:34:58 PM R

Application

Folder

Folder

Folder

Folder

Application Extension

Application Extension

OCX File

OCX File

Application Extension

OCX File

OCX File

Application Extension

Application Extension

OCX File

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Type Library

OCX File

Application Extension

Application

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

CNT File

Help File

Application Extension

Application Extension

Microsoft Access Workgroup

Application Extension

Application Extension

Application Extension

Application Extension
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*W95fiber.dll

*Winsspi .dll

*Wrkgadm.exe

instmsia.exe

instmsiw.exe

*PCSA Tool.msi

ReadMe.txt

*setup.exe

*setup.ini

*InstallShieldProject-Betal

IlntermnMergeModules

Access97.9D68DD7EIAF8_1 D4 AB3C_...

*program files

Microsoft Office

fAccess 97

*Msacc8.olb

Msaccess.exe

Msacnv3O.dll

Msacnv30.exe

*Msaexp3O.dll

*Msain800.dlI

e Soa800.dlI

fUtility.mda

*System32

*system.mdw

*Wrkgadm.exe

*COMCAT.3207DIB0_80E5_ 1D2_B95D_...

Redist

*MS

*System

comcat.dll

*COMDLG32.576D64B0 7413_11D2_B954...

Redist

*MS

*System

*comdlg32.ocx

cDA0360.51B60FF9E_851Dl113D4_A752 0...

Common

E Microsoft Shared

*DAO

*Dao360.dll

cDaoRuntime.22BE01B2 2CDFI I D4_AB4...

Common

Microsoft Shared

*DAO

Dao2535.tlb

cDao350.dll

*DCOM95.6FC97963_2511_1 ID4_BB8A_0...

*Jet351.9D68DD2AIAF8_11 D4 AB3C_00...

*System32

*Expsrv.dll

*JETCOMP.exe

*msexch35.dll

Nmsexcl35.dlI

Nmsjet35.dll

Emsjint35.dll

6 5/18/2000 10:31:38 AM

19.6 5/18/2000 10:31:38 AM

46 4/25/2000 1:58:08 PM

1478.5 7/27/2000 12:49:24 PM

1490.5 7/27/2000 12:49:42 PM

10157 10/10/2001 3:07:12 PM

1.23 10/11/2001 11:19:14AM

100 2/7/2001 6:47:48 PM

61.21 10/10/2001 3:04:28 PM

27504.05 10/15/2001 2:05:08 PM

25691.54 10/15/2001 8:26:46 PM

4916.25 10/15/2001 8:26:46 PM

4788.25 10/15/2001 8:26:46 PM

4782.25 10/15/2001 8:26:46 PM

4776.25 10/15/2001 8:26:46 PM

304 4/25/2000 1:57:16 PM

2960 4/25/2000 1:57:22 PM

231.25 4/25/2000 1:57:24 PM

100 4/25/2000 1:57:24 PM

164.5 4/25/2000 1:57:26 PM

496 4/25/2000 1:57:32 PM

202.5 4/25/2000 1:57:34 PM

314 4/25/2000 1:57:36 PM

118 10/15/2001 8:26:46PM

68 4/25/2000 1:57:58 PM

46 4/25/2000 1:58:08 PM

45.76 10/15/2001 8:26:46 PM

37.76 10/15/2001 8:26:46 PM

31.76 10/15/2001 8:26:46 PM

25.76 10/15/2001 8:26:46 PM

21.76 12/9/1998 12:52:16PM

161.19 10/15/2001 8:26:46 PM

153.19 10/15/2001 8:26:46 PM

147.19 10/15/2001 8:26:46 PM

141.19 10/15/2001 8:26:46 PM

137.19 5/22/2000 4:58:00 PM

568.26 10/15/2001 8:26:46 PM

560.26 10/15/2001 8:26:46 PM

554.26 10/15/2001 8:26:46 PM

548.26 10/15/2001 8:26:46 PM

544.26 3/9/1999 6:50:08 PM

652.23 10/15/2001 8:26:46 PM

644.23 10/15/2001 8:26:46 PM

638.23 10/15/2001 8:26:46 PM

632.23 10/15/2001 8:26:46 PM

71.46 5/18/2000 10:31:08 AM

556.76 5/18/2000 10:31:08 AM

6 10/15/2001 8:26:46 PM

5527.28 10/15/2001 8:26:46 PM

5519.28 10/15/2001 8:26:46 PM

369.26 4/26/2000 1:34:56 PM

38.5 4/26/2000 1:34:56 PM

336 4/26/2000 1:34:44 PM

246.76 4/26/2000 1:34:46 PM

1026.26 4/26/2000 1:34:48 PM

136 4/26/2000 1:35:02 PM

R

R

R

R

R

R

R

R

R

Application Extension

Application Extension

Application

Application

Application

Windows Installer Package

Text Document

Application

Configuration Settings

Folder

Folder

Folder

Folder

Folder

Folder

OLB File

Application

Application Extension

Application

Application Extension

Application Extension

Application Extension

Microsoft Access Add-in

R

R

R

R

R

R

R

R

Folder

R Microsoft Access Workgroup

R Application

Folder

Folder

Folder

Folder

R Application Extension

Folder

Folder

Folder

Folder

R OCX File

Folder

Folder

Folder

Folder

R Application Extension

Folder

Folder

Folder

Folder

R

R

R

R

R

R

R

R

Type Library

Application Extension

Folder

Folder

Folder

Application Extension

Application

Application Extension

Application Extension

Application Extension

Application Extension
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*msjt 4 jlt.dll

*msjter35.dll

*msltus35 .dll

*mspdox35 .dll

*msrd2x35 .dll

*msrepl35.dll

*msrpfs35.dll

*mstext35 .dll

*msxbse35 .dll

fOdbcjet.cnt

*Odbcjet.hlp

*vbajet32.dll

*VBAR332.DLL

*MDAC25.5DIBDOD5_2526 1 ID4_BB8A_...

Mfcans32.22BE019A_2CDF_1 I D4_AB46_...

*System32

*Mfcans32.dll

cMRT7ENU .22BE0IC4_2CDFI ID4_AB4...

Common

Microsoft Shared

*VBA

c Mrt7enu.dil

*MSADODC.7EBEDDIB_AA66_1 1D2_B9...

cRedist

*MS

*System

msadodc.ocx

cMSBIND.7EBEDDIC-AA66_ 113D2_B980...

Redist

*MS

*System

*msbind.dll

*MSCHRT20.7EBEDDIDAA66_11D2_139...

Redist

*MS

*System

E mschrt20.ocx

cMSCOMCTL.3207DIB9_80E5_113D2_B95...

cRedist

*MS

cSystem

c mscomctl.ocx

*MSDBRPTR.7EBEDD23_AA66_1 11D2139...

C Redist

*MS

*System

*msdbrptr.dll

MSDERUN.7EBEDD24 AA66_1 I D2_B98...

Redist

*MS

*System

*msderun.dll

*MSFLXGRD.7EBEDD26_AA66_1 1D2 B9...

Redist

*MS

*System

1209.26 4/26/2000 1:34:48 PM

24.26 4/26/2000 1:34:56 PM

164.76 4/26/2000 1:34:50 PM

244.26 4/26/2000 1:34:50 PM

256 4/26/2000 1:34:50 PM

405.76 4/26/2000 1:34:56 PM

43.26 4/26/2000 1:34:58 PM

162.76 4/26/2000 1:34:52 PM

288 4/26/2000 1:34:52 PM

6.74 4/26/2000 1:35:02 PM

166.86 4/26/2000 1:35:02 PM

30.26 4/26/2000 1:34:58 PM

360.26 4/26/2000 1:34:58 PM

6 10/15/2001 8:26:46 PM

142.76 10/15/2001 8:26:46 PM

134.76 10/15/2001 8:26:46 PM

130.76 5/18/2000 10:31:36 AM

499.76 10/15/2001 8:26:46 PM

491.76 10/15/2001 8:26:46 PM

485.76 10/15/2001 8:26:46 PM

479.76 10/15/2001 8:26:46 PM

475.76 5/18/2000 10:31:30 AM

140.18 10/15/2001 8:26:46 PM

132.18 10/15/2001 8:26:46 PM

126.18 10/15/2001 8:26:46 PM

120.18 10/15/2001 8:26:46 PM

116.18 5/22/2000 4:58:00 PM

100 10/15/2001 8:26:46 PM

92 10/15/2001 8:26:46 PM

86 10/15/2001 8:26:46 PM

80 10/15/2001 8:26:46 PM

76 5/11/2000 1:06:22 PM

1009.67 10/15/2001 8:26:46 PM

1001.67 10/15/2001 8:26:46 PM

995.67 10/15/2001 8:26:46 PM

989.67 10/15/2001 8:26:46 PM

985.67 5/22/2000 4:58:00 PM

1065.18 10/15/2001 8:26:46 PM

1057.18 10/15/2001 8:26:46 PM

1051.18 10/15/2001 8:26:46 PM

1045.18 10/15/2001 8:26:46 PM

1041.18 5/22/2000 4:58:10 PM

316 10/15/2001 8:26:46 PM

308 10/15/2001 8:26:46 PM

302 10/15/2001 8:26:46 PM

296 10/15/2001 8:26:46 PM

292 4/3/2000 8:05:58 PM

157 10/15/2001 8:26:46 PM

149 10/15/2001 8:26:46 PM

143 10/15/2001 8:26:46 PM

137 10/15/2001 8:26:46 PM

133 4/3/2000 5:54:40 PM

262.68 10/15/2001 8:26:46 PM

254.68 10/15/2001 8:26:46 PM

248.68 10/15/2001 8:26:46 PM

242.68 10/15/2001 8:26:46 PM

R

R

R

R

R

R

R

R

R

R

R

R

R

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

CNT File

Help File

Application Extension

Application Extension

Folder

Folder

Folder

R Application Extension

Folder

Folder

Folder

Folder

R Application Extension

Folder

Folder

Folder

Folder

R OCX File

Folder

Folder

Folder

Folder

R Application Extension

Folder

Folder

Folder

Folder

R OCX File

Folder

Folder

Folder

Folder

R OCX File

Folder

Folder

Folder

Folder

R Application Extension

Folder

Folder

Folder

Folder

R Application Extension

Folder

Folder

Folder

Folder
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*mstlxgrd.ocx

cMso97rt.22BEOlCO_2CDF_1 I1D4 AB46_0...

Common

Microsoft Shared

*VBA

*Mso97rt.dll

*MSSTDFMT.7EBEDD3DAA66_1 I1D2_B...

Redist

*MS

*System

*msstdfmt.dll

*MSVBVM60. 1E64E430 36E0 I1D2_A79...

mRedist

*MS

*System

*msvbvm6O.dll

*MSVCIRT.3CEIF932_CO90 I1D2 977B...

vRedist

*MS

*System

*msvcirt.dll

cMSVCRT.5 ID569EO 8A28_11 D2_B962_0...

Redist

*MS

*System

Emsvcrt.dll
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3.08 5/26/1998 8:22:58 PM

3.08 5/26/1998 8:23:00 PM

3.13 5/26/1998 8:23:02 PM

3.08 5/26/1998 8:23:02 PM

3.56 5/26/1998 8:23:04 PM

3.08 5/26/1998 8:23:06 PM

3.56 5/26/1998 8:23:06 PM

4.53 5/26/1998 8:23:08 PM

4.5 5/26/1998 8:23:08 PM

4.52 5/26/1998 8:23:10 PM

4.52 5/26/1998 8:23:12 PM

4.07 1/25/1999 8:57:50 AM

4.54 5/26/1998 8:23:12 PM

4.52 5/26/1998 8:23:14 PM

4.5 5/26/1998 8:23:16 PM

4.53 5/26/1998 8:23:16 PM

4.09 5/26/1998 8:23:18 PM

4.04 5/26/1998 8:23:20 PM

4.56 5/26/1998 8:23:20 PM

4.13 5/26/1998 8:23:22 PM

3.57 5/26/1998 8:23:24 PM

4.04 5/26/1998 8:23:24 PM

3.13 5/26/1998 8:23:26 PM

3.12 5/26/1998 8:23:28 PM

3.08 5/26/1998 8:23:28 PM

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document

R Netscape Hypertext Document



L/ I/

Name Size(KB) 1--)- ---, File

*Xenon-123.html

Xenon-125.html

Xenon-127.html

*Xenon- 129m.html

Xenon-131m.html

Xenon- 133.html

Xenon-133m.html

mXenon- 135.html

*Xenon- 135m.html

*Xenon- 138.html

mYtterbium-162.html

*Ytterbium-166.html

Ytterbium-167.html

Ytterbium-169.html

Ytterbium-175.html

Ytterbium-177.html

Ytterbium-178.html

mYttrium-86.html

Yttrium-86m.html

Yttrium-87.html

Yttrium-88.html

Yttrium-90.html

Yttrium-9Om.html

Yttrium-91.html

Yttrium-9lm.html

Yttrium-92.html

mYttrium-93.html

Yttrium-94.html

Yttrium-95.html

Zinc-62.html

Zinc-63.html

*Zinc-65.html

Zinc-69.html

Zinc-69m.html

*Zinc-71m.html

*Zinc-72.html

*Zirconium-86.html

Zirconium-88.html

Zirconium-89.html

Zirconium-93.html

*Zirconium-95.html

*Zirconium-97.html

*ZIPped

*Isotopes.zip

*PartO2O.zip

*PartO63.zip

*Probability

ProbCalcResults.dat

ProbPrac.mdb

*Projects

Workdir

*Working.mdb

*pcsa-test.mdb

dSaphire6

dDEMO

dANALYSIS.BLK

3.08 5/26/1998 8:23:30 PM

3.09 5/26/1998 8:23:32 PM

3.09 5/26/1998 8:23:32 PM

3.09 5/26/1998 8:23:34 PM

3.09 5/26/1998 8:23:36 PM

3.09 5/26/1998 8:23:36 PM

3.09 5/26/1998 8:23:38 PM

3.09 5/26/1998 8:23:38 PM

3.13 5/26/1998 8:23:40 PM

3.13 5/26/1998 8:23:42 PM

3.68 5/26/1998 8:23:42 PM

3.58 5/26/1998 8:23:44 PM

3.62 5/26/1998 8:23:46 PM

3.58 5/26/1998 8:23:46 PM

4.03 5/26/1998 8:23:48 PM

3.62 5/26/1998 8:23:50 PM

3.62 5/26/1998 8:23:50 PM

3.57 5/26/1998 8:23:52 PM

3.62 5/26/1998 8:23:54 PM

3.57 5/26/1998 8:23:54 PM

3.57 5/26/1998 8:23:56 PM

4.02 5/26/1998 8:23:58 PM

3.57 5/26/1998 8:23:58 PM

4.02 5/26/1998 8:24:00 PM

3.62 5/26/1998 8:24:02 PM

3.57 5/26/1998 8:24:02 PM

3.57 5/26/1998 8:24:04 PM

4.06 5/26/1998 8:24:06 PM

4.06 5/26/1998 8:24:06 PM

3.07 5/26/1998 8:24:08 PM

3.59 5/26/1998 8:24:10 PM

3.07 5/26/1998 8:24:10 PM

3.11 5/26/1998 8:24:12PM

3.07 5/26/1998 8:24:14 PM

3.07 5/26/1998 8:24:14 PM

3.07 5/26/1998 8:24:16 PM

4.12 5/26/1998 8:24:18 PM

4.05 5/26/1998 8:24:18 PM

4.05 5/26/1998 8:24:20 PM

5.43 5/26/1998 8:24:20 PM

4.5 5/26/1998 8:24:22 PM

4.05 5/26/1998 8:24:24 PM

1694.5 10/16/2001 1:43:54 PM

1394.83 9/7/2001 3:56:18 PM

157.42 9/7/2001 3:57:08 PM

138.25 9/7/2001 3:56:48 PM

2406.1 10/16/2001 1:43:54PM

0.1 5/24/2001 1:34:20PM

2390 8/3/2001 10:24:46 PM

1122 10/16/2001 1:43:54PM

554 10/16/2001 1:43:54 PM

550 10/4/2001 5:08:06 PM

550 10/4/2001 5:08:06 PM

13635.47 10/16/2001 1:43:54 PM

272.62 10/16/2001 1:43:56 PM

146.5 9/24/2001 5:25:20 PM

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Netscape Hypertext Document

Folder

PKZIP File

PKZIP File

PKZIP File

Folder

DAT File

Microsoft Access Database

Folder

Folder

Microsoft Access Database

Microsoft Access Database

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

00

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

226

60

0

R

R

R

R

R

R

R

Folder

Folder

R BLK File
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*ANALYSIS.DAT

*ANALYSIS.IDX

*CCS .DLS

*CURRENT.DAT

*DEMO.SRA

EECS.DLS

MENDSTATE.BLK

*ENDSTATE.DAT

*ENDSTATE.IDX

EERROR.LOG

NERROR.OLD

*EVATTR.BLK

*EVATTR.DAT

EEVATTR.IDX

*EVENT.BLK

*EVENT.DAT

EVENT.IDX

*EVENTCNG.BLK

*EVENTCNG.DAT

*EVENTCNG.IDX

*EVENTREE.BLK

EEVENTREE.DAT

EVENTREE.IDX

*FAM.DAT

*FAMILY.BLK

*FAMILY.DAT

*FAMILY.IDX

*GATE.DAT

*GATE.IDX

*GRAPHICS.BLK

*GRAPHICS.DAT

*GRAPHICS.IDX

*HISTGRAM.DAT

*HISTGRAM.IDX

*LOSP.ETG

*PLANT.BLK

*PLANT.DAT

*PLANT.IDX

*PRA .BLK

*PRA .DAT

*PRA.IDX

*REPORTS.BLK

*REPORTS.DAT

*REPORTS.IDX

*RESULTS.BLK

*RESULTS.DAT

*RESULTS.IDX

*SCHEMA.DFL

*SEQUENCE.BLK

*SEQUENCE.DAT

*SEQUENCE.IDX

SLICE.BLK

*SLICE.DAT

*SLICE.IDX

*SYSTEM.BLK

*SYSTEM.DAT

2.26 9/24/2001 5:25:20 IM

0.82 9/24/2001 5:25:20 PM

5.54 9/26/2001 3:54:16 PM

1.36 5/25/2001 1:40:52 PM

0 1/9/2001 2:13:28 PM

5.54 9/26/2001 3:54:44 PM

0.12 9/24/2001 5:25:18 PM

0.22 9/24/2001 5:25:18 PM

0.86 9/24/2001 5:25:20 PM

0 9/26/2001 3:54:38 PM

0 9/26/2001 3:54:08 PM

0.12 1/1/1992 5:00:00 AM

1.49 9/24/2001 5:25:18 PM

0.75 9/24/2001 5:25:22 PM

0.12 9/24/2001 5:25:18 PM

4.64 9/26/2001 3:56:16 PM

7.79 9/24/2001 5:25:22 PM

0.12 9/24/2001 5:25:18 PM

0.14 9/24/2001 5:25:18 PM

2.23 9/24/2001 5:25:22 PM

1.37 9/26/2001 3:56:16 PM

0.16 9/26/2001 3:56:16 PM

1.62 9/24/2001 5:25:22 PM

0.08 10/29/1999 3:15:14 PM

2.5 9/26/2001 3:56:16 PM

0.41 9/26/2001 3:56:16 PM

0.86 9/24/2001 5:25:22 PM

1.2 9/24/2001 5:25:18 PM

0.86 9/24/2001 5:25:22 PM

0.12 1/17/1996 5:19:58 PM

0.02 9/24/2001 5:25:18 PM

0.19 9/24/2001 5:25:28 PM

0.31 9/24/2001 5:25:18 PM

1.44 9/24/2001 5:25:22 PM

0.89 9/26/2001 3:54:54 PM

0.12 1/1/1992 5:00:00 AM

0.19 1/1/1992 5:00:00 AM

0.16 1/1/1992 5:00:00 AM

0.12 1/1/1992 5:00:00 AM

0.11 1/1/1992 5:00:00 AM

0.14 1/1/1992 5:00:00 AM

0.12 1/17/1996 5:19:58 PM

0.02 12/12/1997 9:01:24 AM

0.19 12/12/1997 9:01:34 AM

8.75 9/24/2001 5:25:22 PM

3.35 9/24/2001 5:25:22 PM

0.58 9/24/2001 5:25:22 PM

39.47 1/9/2001 6:59:00 AM

0.18 9/24/2001 5:25:18 PM

0.4 9/24/2001 5:25:18 PM

2.04 9/24/2001 5:25:22 PM

0.12 7/30/1997 10:42:40 AM

0.02 9/24/2001 5:25:18 PM

0.19 9/24/2001 5:25:28 PM

11.56 9/24/2001 5:25:20 PM

0.41 9/26/2001 3:56:18 PM

u VAT File

QuickFinder Information File

DLS File

DAT File

SRA File

DLS File

BLK File

DAT File

QuickFinder Information File

Log files (text)

OLD File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

ETG File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DFL File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

)



Name 1. Size.( ti)X t'0'11|)>t3>>tziz!00lg~g~i>S:; AtribzrW::' 2 1Ffie
SYSIEM.IDX

EUSERINFO.BLK

fNUSERINFO.DAT

*Samples

*Templates

*EGG-SSRE-8875-Templates-ASEP.bea

*EGG-SSRE-8875-Templates-ASEP.bed

*EGG-SSRE-8875-Templates-ASEP.bei

*EGG-SSRE-8875-Templates-EIDE.bea

*EGG-SSRE-8875-Templates-EIDE.bed

*EGG-SSRE-8875-Templates-EIDE.bei

*Template.txt

*-TMP.EMF

fANALYSIS.BLK

NANALYSIS.DAT

fANALYSIS.IDX

*ENDSTATE.BLK

*ENDSTATE.DAT

*ENDSTATE.IDX

flERROR.LOG

NERROR.OLD

*EVATTR.BLK

*EVATTR.DAT

*EVATTR.IDX

flEVENT.BLK

*EVENT.DAT

NEVENT.IDX

*EVENTCNG.BLK

*EVENTCNG.DAT

*EVENTCNG.IDX

NEVENTREE.BLK

NEVENTREE.DAT

flEVENTREE.IDX

*FAM.DAT

*FAMILY.BLK

*FAMILY.DAT

*FAMILY.IDX

*GATE.DAT

*GATE.IDX

*GRAPHICS.BLK

NGRAPHICS.DAT

*GRAPHICS.IDX

*HISTGRAM.DAT

*HISTGRAM.IDX

*REPORTS.BLK

*REPORTS.DAT

*REPORTS.IDX

*RESULTS .BLK

*RESULTS .DAT

*RESULTS .IDX

*SCHEMA.DFL

*SEQUENCE.BLK

*SEQUENCE.DAT

*SEQUENCE.IDX

*SLICE.BLK

*SLICE.DAT

1.44 9/24/2001 5:25:24 PM

2.37 9/26/2001 3:54:58 PM

1.62 9/26/2001 3:56:18 PM

114.28 10/16/2001 1:43:56 PM

40.78 10/16/2001 1:43:56 PM

4.71 9/9/1997 6:53:38 AM

1.49 9/9/1997 6:56:28 AM

2.62 9/9/1997 6:45:24 AM

12.4 9/9/1997 6:52:14 AM

4.37 9/9/1997 6:57:58 AM

6.84 9/9/1997 6:48:14 AM

2.32 9/11/1997 1:19:10 PM

8.58 2/2/2000 12:01:24 PM

0.5 2/2/2000 11:45:30 AM

2.37 2/2/2000 11:45:30 AM

0.82 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.09 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

0 5/3/2000 5:33:46 PM

0 2/2/2000 12:04:06 PM

0.12 2/2/2000 11:45:32 AM

0.06 2/2/2000 11:45:32 AM

0.16 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.57 2/2/2000 11:57:58 AM

2.81 2/2/2000 11:57:58 AM

0.12 2/2/2000 11:45:32 AM

0.11 2/2/2000 11:45:32 AM

0.29 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.67 2/2/2000 11:57:58 AM

1.62 2/2/2000 11:57:58 AM

0.08 2/2/2000 11:45:22 AM

1 2/2/2000 12:02:22 PM

0.77 5/3/2000 5:34:00 PM

0.86 2/2/2000 11:45:32 AM

0.09 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.1 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

0.28 2/2/2000 11:45:32 AM

0.23 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.06 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.23 2/2/2000 11:45:32 AM

0.19 2/2/2000 11:45:32 AM

36.21 10/29/1999 6:59:00 AM

0.12 2/2/2000 11:45:32 AM

0.18 2/2/2000 11:45:32 AM

0.26 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.1 2/2/2000 11:45:32 AM

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

QuickFinder Information File

BLK File

DAT File

Folder

Folder

BEA File

BED File

BEI File

BEA File

BED File

BEI File

Text Document

EMF File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

Log files (text)

OLD File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DFL File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

. rs1
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*SLICE.IDX

*SYSTEM.BLK

*SYSTEM.DAT

*SYSTEM.IDX

Userlnfo.blk

UserInfo.dat

fympl .wsp.sra

ETOOLS

*CLASS.BLK

*CLASS.DAT

*CLASS .IDX

*ETEDLL.DLL

flETERes.DLL

*FIXES.DOC

*FTEDLL.DLL

FTERes.DLL

*GEM.ICO

*GEMDATA.DFL

*GEMDATA5.DFL

*GEMHelp.CNT

*GEMHELP.GID

*GEMHELP.HLP

*PIDDLL.DLL

*PIDRes.DLL

*PLANT.BLK

*PLANT.DAT

*PLANT.IDX

*plugccfalpha.DLL

*plugccfmgl.DLL

*plugccfstag.DLL

*plugtimeseries.DLL

*PLUGUTIL.DLL

*README.DOC

*RECEVENT.BLK

*RECEVENT.DAT

*RECEVENT.IDX

E SAFHELP.CNT

*SAFHELP.GID

*Safhelp .hlp

*SAGEDLL.DLL

*SAPHIRE.DFL

*SAPHIRE.ICO

*SaphRes .DLL

*SaphTech.CNT

*SAPHTECH .HLP

*SAPHWIN .EXE

*SCHEMAG5.DFL

*SCHEMAX.DFL

*SEDITDLL.DLL

*SGKDLL.DLL

*SGKSMALL .FNT

*SGKTHICK.FNT

*SMBLFILE.GEN

*SMBLFILE.STB

flUSERINFO.BLK

EUSERINFO.DAT

0.19 2/2/2000 11:45:32 AM

0.12 2/2/2000 11:45:32 AM

0.192/2/2000 11:45:32 AM

0.23 2/2/2000 11:45:32 AM

2.5 2/2/2000 12:07:32 PM

0.79 2/2/2000 12:07:32 PM

0 2/2/2000 11:45:22 AM

13006.57 10/16/2001 1:43:54PM

0.12 1/9/2001 6:59:00 AM

1.88 1/9/2001 6:59:00 AM

1.59 1/9/2001 6:59:00 AM

114.5 1/9/2001 6:59:00 AM

93 1/9/2001 6:59:00 AM

55.51 1/9/2001 6:59:00 AM

261 1/9/2001 6:59:00 AM

150.5 1/9/2001 6:59:00 AM

0.74 1/9/2001 6:59:00 AM

66.55 1/9/2001 6:59:00 AM

65.54 1/9/2001 6:59:00 AM

12.66 1/9/2001 6:59:00 AM

78.95 5/22/2001 2:30:20 PM

829.56 1/9/2001 6:59:00 AM

92 1/9/2001 6:59:00 AM

25.5 1/9/2001 6:59:00 AM

0.12 1/9/2001 6:59:00 AM

31.24 1/9/2001 6:59:00 AM

23.34 1/9/2001 6:59:00 AM

170.5 1/9/2001 6:59:00 AM

65 1/9/2001 6:59:00 AM

170.5 1/9/2001 6:59:00 AM

55.5 1/9/2001 6:59:00 AM

111 1/9/2001 6:59:00 AM

0.84 1/9/2001 6:59:00 AM

0.12 1/9/2001 6:59:00 AM

226.41 1/9/2001 6:59:00 AM

202.14 1/9/2001 6:59:00 AM

46.66 1/9/2001 6:59:00 AM

256.22 9/26/2001 3:55:22 PM

3240.1 1/9/2001 6:59:00 AM

1751 1/9/2001 6:59:00 AM

210.41 1/9/2001 6:59:00 AM

2.18 1/9/2001 6:59:00 AM

1865.5 1/9/2001 6:59:00 AM

5.96 1/9/2001 6:59:00 AM

773.05 1/9/2001 6:59:00 AM

1544.5 1/9/2001 6:59:00 AM

9.91 1/9/2001 6:59:00 AM

39.47 1/9/2001 6:59:00 AM

141.5 1/9/2001 6:59:00 AM

154 1/9/2001 6:59:00 AM

3.87 1/9/2001 6:59:00 AM

8.06 1/9/2001 6:59:00 AM

16.68 1/9/2001 6:59:00 AM

21.74 1/9/2001 6:59:00 AM

2.5 9/26/2001 3:54:40 PM

0.79 9/26/2001 3:56:18 PM
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R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

HR

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

HR

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

SRA File

Folder

BLK File

DAT File

QuickFinder Information File

Application Extension

Application Extension

Microsoft Word Document

Application Extension

Application Extension

Icon

DFL File

DFL File

CNT File

GID File

Help File

Application Extension

Application Extension

BLK File

DAT File

QuickFinder Information File

Application Extension

Application Extension

Application Extension

Application Extension

Application Extension

Microsoft Word Document

BLK File

DAT File

QuickFinder Information File

CNT File

GID File

Help File

Application Extension

DFL File

Icon

Application Extension

CNT File

Help File

Application

DFL File

DFL File

Application Extension

Application Extension

FNT File

FNT File

GEN File

STB File

BLK File

DAT File
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YMP1
*.TMP.EMF

*ANALYSIS.BLK

*ANALYSIS.DAT

ANALYSIS.IDX

*CURRENT.DAT

*ELF.DLS

*ENDSTATE.BLK

*ENDSTATE.DAT

*ENDSTATE.IDX

EERROR.LOG

NERROR.OLD

*EVATTR.BLK

*EVATTR.DAT

*EVATTR.IDX

*EVENT.BLK

*EVENT.DAT

*EVENT.IDX

*EVENTCNG.BLK

*EVENTCNG.DAT

*EVENTCNG.IDX

*EVENTREE.BLK

NEVENTREEDAT

*EVENTREE.IDX

*FAM.DAT

*FAMILY.BLK

*FAMILY.DAT

*FAMILY.IDX

*GATE.DAT

*GATE.IDX

*GRAPHICS.BLK

*GRAPHICS.DAT

*GRAPHICS.IDX

*HISTGRAM.DAT

*HISTGRAM.IDX

*MFC.DLS

*PASTE.SCR

*REPORTS.BLK

*REPORTS.DAT

*REPORTS.IDX

*RESULTS.BLK

*RESULTS.DAT

*RESULTS.IDX

*SCHEMA.DFL

*SEQUENCE.BLK

SEQUENCE.DAT

*SEQUENCE.IDX

*SLICE.BLK

*SLICE.DAT

*SLICE.IDX

*SYSTEM.BLK

*SYSTEM.DAT

*SYSTEM.IDX

N Userlnfo.blk

Userlnfo.dat

Yoke drop.sra

160.48 10/16/2001 1:43:54PM

35.84 7/16/2001 6:47:10 PM

17/17/2001 11:09:16AM

2.37 7/17/2001 11:09:16 AM

0.82 7/16/2001 5:57:40 PM

2.35 7/17/2001 11:07:56 AM

4.45 9/12/2001 4:44:48 PM

0.12 7/16/2001 5:56:36 PM

0.09 7/16/2001 5:56:36 PM

0.19 7/16/2001 5:57:40 PM

0 9/12/2001 4:44:40 PM

0 9/12/2001 4:40:54 PM

0.12 7/16/2001 5:56:36 PM

0.06 7/16/2001 5:56:36 PM

0.16 7/16/2001 5:57:40 PM

0.12 7/16/2001 5:56:36 PM

8.27 9/12/2001 4:43:42 PM

10.28 7/17/2001 10:44:38 AM

0.12 7/16/2001 5:56:38 PM

0.11 7/16/2001 5:56:36 PM

0.29 7/16/2001 5:57:40 PM

0.12 7/16/2001 5:56:38 PM

0.13 7/16/2001 5:56:38 PM

0.26 7/16/2001 5:57:40 PM

0.08 7/16/2001 5:56:36 PM

2 9/12/2001 4:43:42 PM

0.77 9/12/2001 4:45:34 PM

0.86 7/16/2001 5:57:40 PM

1.9 9/12/2001 4:43:42 PM

2.2 7/17/2001 9:52:32 AM

0.12 7/16/2001 5:56:38 PM

0.1 7/16/2001 5:56:38 PM

0.19 7/16/2001 5:57:40 PM

0.28 7/16/2001 5:56:38 PM

0.23 7/16/2001 5:57:40 PM

4.25 9/12/2001 4:45:06 PM

0.4 7/16/2001 6:15:40 PM

0.12 7/16/2001 5:56:40 PM

0.06 7/16/2001 5:56:40 PM

0.19 7/16/2001 5:57:40 PM

0.5 7/17/2001 11:09:16 AM

0.94 7/21/2001 5:28:26 PM

0.58 7/17/2001 9:55:10 AM

39.47 9/12/2001 4:44:40 PM

0.12 7/16/2001 5:56:40 PM

0.18 7/16/2001 5:56:40 PM

0.26 7/16/2001 5:57:40 PM

0.12 7/16/2001 5:56:42 PM

0.1 7/16/2001 5:56:42 PM

0.19 7/16/2001 5:57:40 PM

19.25 9/12/2001 4:43:42 PM

0.76 9/12/2001 4:43:42 PM

1.44 7/17/2001 9:55:10 AM

2.62 9/12/2001 4:45:26 PM

0.79 9/12/2001 4:45:26 PM

0 7/16/2001 5:56:36 PM

Folder

EMF File

BLK File

DAT File

QuickFinder Information File

DAT File

DLS File

BLK File

DAT File

QuickFinder Information File

Log files (text)

OLD File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DAT File

QuickFinder Information File

DLS File

Screen Saver

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

DFL File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

QuickFinder Information File

BLK File

DAT File

SRA File
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*YOKE-DROP.DLS

_jSREG32.DLL

*DeIsLl .isu

DelsL2.isu

DelsL3.isu

*Template

*Template.mdb

Tools

NewFromAlI09-13-01

*frmEditRSACLHS.frm

*frmEditRSACLHS.frx

*frmReadRSAC.frm

*frmRSACOutput.frm

frmRSACAdvanced.frm

*frmRSACAdvanced.frx

*frtnRSACCCDF.frm

*frmRSACCCDF.frx

*frmRSAClnput.frm

*RSAC5

*DFH.DAT

*EX9SRC

EXAMPLEI.DTT

*EXAMPLE2.DTT

*EXAMPLE3.DTT

*EXAMPLE4.DTT

*EXAMPLE5.DTT

*EXAMPLE6.DTT

*EXAMPLE7.DTT

*EXAMPLE8.DTT

*EXAMPLE9.DTT

*F77L.EER

*F77L3.EER

*FONES

*INPUT.DAT

*INPUT.K01

*MODINT

*MSSCCPRJ.SCC

*NUCLIDE.DAT

*NUCLIDE.K01

*NUCLIDE.K02

*NUCLIDE.K03

*NUCLIDE.K04

*POPCQ

*POPCQ.DXT

*PROJECTI .RWP

*PWRFUEL

*PWR FUEL.DTT

*PWRFUEL.OUT

*PWR-FUEL.DTT

*RP.EXE

*RS.BAT

*RSAC5.EXE

*RSAC5.IN

*RSAC5.OUT

*RSRP.BAT

*STDEXT

5.87 9/12/2001 4:45:16 PM

33 7/19/1996 11:32:54 AM

5.59 12/10/1999 1:44:34 PM

5.44 5/22/2001 1:56:28 PM

5.46 5/22/2001 1:59:54 PM

452 10/16/2001 1:43:56 PM

436 9/21/2001 6:01:54 PM

19931.8 10/16/2001 1:43:56PM

173.91 10/16/2001 1:43:56PM

8.75 9/6/2001 10:04:12 AM

0.2 9/6/2001 10:04:12 AM

8.86 9/13/2001 3:15:20 PM

21.9 9/13/2001 3:28:26 PM

3.67 9/7/2001 3:46:10 PM

0.18 9/7/2001 3:46:10 PM

4.6 9/12/2001 3:52:10 PM

7.12 9/12/2001 3:52:10 PM

106.59 9/12/2001 4:52:26 PM

2543.2 10/16/2001 1:43:56 PM

0.21 6/27/2000 3:19:52 PM

0.3 9/15/1993 1:00:18 PM

7.05 9/15/1993 1:00:56 PM

6.39 9/15/1993 1:00:30 PM

6.17 9/15/1993 1:00:50 PM

5.51 9/15/1993 1:00:18 PM

4.41 9/15/1993 1:00:40 PM

14.96 9/15/1993 1:00:46 PM

5.07 9/15/1993 1:00:24 PM

13.2 9/15/1993 1:00:24 PM

13.64 9/15/1993 1:00:28PM

39.63 9/10/1992 11:17:00 AM

39.63 6/21/1993 5:13:28 PM

1.56 2/21/1994 8:00:54 PM

1.4 8/22/2000 4:19:56 PM

1 8/22/2000 4:19:56 PM

190.42 2/21/1994 8:00:46 PM

0.19 6/27/2000 4:08:44 PM

58.44 6/30/2000 5:19:58 PM

6.5 7/6/2000 11:56:04 AM

5.5 7/6/2000 11:56:04 AM

2.5 7/6/2000 11:56:04 AM

1 7/6/2000 11:56:04 AM

1.84 9/15/1993 1:00:26 PM

9.25 9/15/1993 1:00:34 PM

2.36 6/9/2000 1:48:42 PM

1.62 6/30/2000 5:19:50 PM

22.21 7/5/2000 1:08:32 PM

23.96 7/5/2000 1:08:36 PM

1 .12 7/5/2000 1:08:02 PM

735.55 2/21/1994 8:00:44 PM

0.4 2/21/1994 8:00:06 PM

519 2/21/1994 8:00:32 PM

1.98 9/25/2001 3:49:46 PM

27.48 9/25/2001 3:50:06 PM

0.2 2/21/1994 8:00:02 PM

338.16 2/21/1994 8:00:28 PM

R

R

R

R

R

DLS File

Application Extension

ISU File

ISU File

ISU File

0

0

0

0

0

0

213

9

Folder

R Microsoft Access Database

Folder

Folder

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Folder

DAT File

File

DTT File

DTI' File

DTT File

DTT File

DTT File

DTT File

DTT File

DTT File

DTT File

EER File

EER File

File

DAT File

KOI File

File

Microsoft SourceSafe Status

DAT File

KOI File

K02 File

K03 File

K04 File

File

DXT File

RWP File

File

DTT File

OUT File

DTT File

Application

MS-DOS Batch File

Application

IN File

OUT File

MS-DOS Batch File

File



Nam (KB Datea.E Attil ^ FileS 7e SS|sw } YS S IgI0IIIIII
*STDINT

*STDNUC

*TRANCON

Rsac5Adv

*CLARION.DMP

*DFH.DAT

*EX9SRC

*FONES

*INPUT.DAT

*INPUT.K01

*MODINT

*NUCLIDE.DAT

*NUCLIDE.K01

*NUCLIDE.K02

*NUCLIDE.K03

*NUCLIDEK04

*POPCQ

*POPCQ.DXT

*PWRFUEL

*RSAC5.BAT

*RSAC5.EXE

*RSAC5.IN

*RSAC5.OUT

*STDEXT

*STDINT

*STDNUC

*TRANCON

E allOlccdf dat

*allO2ccdf dat

*allO3ccdf dat

*allO4ccdf dat

*allO5ccdf dat

*allO6ccdf.dat

*allO7ccdf dat

*allO8ccdf dat

*allO9ccdf dat

*allIOccdf dat

Malll Iccdf.dat

* all 12ccdf dat

*all 13ccdfdat

alll4ccdf.dat

alll5ccdf.dat

aIll6ccdf dat

*aIll7ccdf dat

*alll8ccdfdat

alll9ccdf.dat

all20ccdf.dat

*all2lccdf.dat

*all22ccdf.dat

*all23ccdf dat

all24ccdf.dat

all25ccdf dat

all26ccdf dat

*ALLCCDF.DAT

*CCDFNAME.TXT

*COMBAN.BAT

338.16 2/21/1994 8:00:34 PM

74.64 1/18/2038 6:14:08 PM

6.41 2/21/1994 8:00:14 PM

1600.26 10/16/2001 1:43:56 PM

0.65 8/28/2001 3:50:26 PM

0.21 6/27/2000 3:19:52 PM

0.3 9/15/1993 1:00:18 PM

1.56 2/21/1994 8:00:54 PM

1.4 8/22/2000 4:19:56 PM

1 8/22/2000 4:19:56 PM

190.42 2/21/1994 8:00:46 PM

58.44 6/30/2000 5:19:58 PM

6.5 7/6/2000 11:56:04 AM

5.5 7/6/2000 11:56:04 AM

2.5 7/6/2000 11:56:04 AM

1 7/6/2000 11:56:04 AM

1.84 9/15/1993 1:00:26PM

9.25 9/15/1993 1:00:34 PM

1.62 6/30/2000 5:19:50 PM

0.16 9/7/2001 1:56:40 PM

519 2/21/1994 8:00:32 PM

1.98 9/7/2001 3:47:46 PM

27.48 9/21/2001 6:11:28 PM

338.16 2/21/1994 8:00:28 PM

338.16 2/21/1994 8:00:34 PM

74.64 1/18/2038 6:14:08 PM

6.41 2/21/1994 8:00:14 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.26 9/21/2001 6:10:48 PM

0.51 9/20/2001 10:38:36 AM

0.26 9/21/2001 6:10:48 PM

0.28 8/28/2001 1:41:38 PM

0.05 8/15/2001 2:59:14 PM

R File

R File

R File

Folder

R DMP File

R DAT File

R File

R File

R DAT File

R KO File

R File

R DAT File

R K01 File

R K02 File

R K03 File

R K04 File

R File

R DXT File

R File

R MS-DOS Batch File

R Application

R IN File

R OUT File

R File

R File

R File

R File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R DAT File

R Text Document

R MS-DOS Batch File

l
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COUMBAN.DAT

*COMBAN.EXE

*COMBAN.TXT

*COMBANORIG .OUT

*DETTYPE.TXT

*GROUPDEF.DAT

*GSOICCDF.DAT

*GS02CCDF.DAT

*GS03CCDF.DAT

*GS04CCDF.DAT

*GSOSCCDF.DAT

*GS06CCDF.DAT

*GS07CCDF.DAT

*GS08CCDF.DAT

*GS09CCDF.DAT

*GSIOCCDF.DAT

*GSI lCCDF.DAT

*GS12CCDF.DAT

*GS13CCDF.DAT

*GS14CCDF.DAT

*GS15CCDF.DAT

*GS16CCDF.DAT

*GS17CCDF.DAT

*GS18CCDF.DAT

*GS19CCDF.DAT

*GS20CCDF.DAT

*GS21CCDF.DAT

*GS22CCDF.DAT

*GS23CCDF.DAT

*GSCCDF.DAT

*gsuOlccdf dat

*gsuO2ccdf.dat

*gsuO3ccdf.dat

*gsuO4ccdf.dat

*gsuO5ccdf.dat

*gsuO6ccdf.dat

*gsuO7ccdf.dat

*gsuO8ccdf.dat

*gsuO9ccdf.dat

*gsulOccdf.dat

*gsul Iccdfdat

*gsul2ccdf.dat

*gsul3ccdf.dat

*gsul4ccdf.dat

*gsul5ccdf.dat

*gsul6ccdf.dat

*gsul7ccdf.dat

*gsul8ccdf.dat

*gsul9ccdf.dat

*gsu2Occdf.dat

*gsu2l ccdf.dat

*gsu22ccdf.dat

*gsu23ccdf.dat

*GSUCCDF.DAT

fingOlccdf.dat

*ingO2ccdf.dat

0.56 8/27/2001 1:33:52 PM

73.18 8/24/2001 10:07:38 AM

6.57 8/27/2001 1:33:52 PM

7.22 8/15/2001 2:16:02 PM

09/17/2001 4:27:24 PM

2.29 9/21/2001 6:10:04 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.23 9/19/2001 2:51:18 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

p DAT File

Application

Text Document

OUT File

Text Document

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

A
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*ingO3ccdf.dat

*ingO4ccdf.dat

*ingO5ccdf.dat

*ingO6ccdf.dat

*ingO7ccdf.dat

*ingO8ccdf.dat

*ingO9ccdf.dat

finglOccdf.dat

fingI Iccdfdat

*ingl2ccdf.dat

*ingl3ccdf.dat

*ingl4ccdf.dat

*inglsccdf.dat

*ingl7ccdf.dat

*INGCCDF.DAT

inhOlccdf.dat

inhO2ccdf dat

*inhO3ccdf dat

*inhO4ccdf dat

inhO5ccdf dat

inhO6ccdf dat

* inhO7ccdf dat

*inhO8ccdf dat

* inhO9ccdf dat

inhlOccdf dat

inhl I ccdf dat

*inhl2ccdfdat

inhl 3ccdf dat

inhl4ccdf dat

inhl5ccdf.dat

*inhl6ccdf dat

*INHCCDF.DAT

*LHS.CSV

*LHS.INP

*LHS .OUT

*LHSINP.DAT

*LHSTYPE.TXT

EPCSARSAC .DAT

*PCSARSAC.EXE

*PCSASTAT.OUT

*RSAC5.BAT

*RSAC5.DEF

*RSAC5.IN

ERSAC5.OUT

rsac5edit.in

ERSAC5PRB .BAT

*RSAC5RES .OUT

*RSACLHS .BAT

*RSACRD.EXE

*RUNTYPE.TXT

*SNLLHS.EXE

*SUBCCDF.DAT

*TNT.EXE

*VARNAMES .DAT

*writelhsinp.EXE

*writelhsinp.log

0.26 9/21/2U01 6:1U:46 FM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

0.26 9/21/2001 6:10:46 PM

2.57 9/21/2001 6:10:12 PM

5.93 9/21/2001 6:10:08 PM

2.56 9/21/2001 6:10:12 PM

2.69 9/21/2001 6:10:04 PM

0 9/17/2001 4:27:54 PM

0.01 9/21/2001 6:10:48 PM

970 9/20/2001 11:04:10AM

13.04 9/21/2001 6:10:48 PM

0.16 9/17/2001 4:29:48 PM

0.83 9/21/2001 6:10:04 PM

1.98 9/25/2001 3:49:46 PM

27.48 9/25/2001 3:50:06 PM

4.17 9/19/2001 2:47:46 PM

0.09 9/19/2001 3:07:00 PM

2.83 9/25/2001 3:50:06 PM

0.17 9/19/2001 3:28:16 PM

90 9/20/2001 4:42:22 PM

0 9/17/2001 4:27:24 PM

14036.5 7/27/2001 2:43:56 PM

0.26 9/21/2001 6:10:46 PM

200.67 4/24/1997 10:48:38 AM

0.94 9/21/2001 6:10:04 PM

100.5 7/27/2001 3:07:16 PM

0.37 9/21/2001 6:10:08 PM

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R
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R
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R
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R

R

R

R

R

R

R

R

R

R

R

R
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DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

Microsoft Excel Comma Separated
INP File

OUT File

DAT File

Text Document

DAT File

Application

OUT File

MS-DOS Batch File

DEF File

IN File

OUT File

IN File

MS-DOS Batch File

OUT File

MS-DOS Batch File

Application

Text Document

Application

DAT File

Application

DAT File

Application

Log files (text)
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* IDataKeportI.L)UA

*DataReportl .Dsr

deFMEA.DCA

deFMEA.Dsr

*dsrXtalWhatlfRpt.DCA

vdsrXtalWhatlfRpt.Dsr

*dsrXtalWhatlfRpt.dsx

fEAReport.DCA

fEAReport.Dsr

fEAReport.dsx

*EnergyAnalysisReport.DCA

*EnergyAnalysisReport.Dsr

*EnergyAnalysisReport.dsx

*EventSeqReport.DCA

*EventSeqReport.Dsr

*EventSeqReport.dsx

fEVGReport.DCA

*EVGReport.Dsr

*EVGReport.dsx

*ExtEventsDetailReport.DCA

* ExtEventsDetailReport.Dsr

*ExtEventsDetailReport.dsx

*ExtNatEventsReport.DCA

*ExtNatEventsReport.Dsr

*ExtNatEventsReport.dsx

*FaultTreeReport.DCA

*FaultTreeReport.Dsr

*FaultTreeReport.dsx

*FMEAReport.DCA

*FMEAReport.Dsr

*FMEAReport.dsx

frmAbout.frm

frmAbout.frx

frmCatl DoseCalc.frm

frmCreateLevels.frm

frmCreateLevels.frx

frmDefLevels.frm

frmDisclaimer.frm

frmDisclaimer.frx

* frmEditEnergyAnalysisTable.frm

frmEditEvents.frm

*frmEditEvTreeEndStTable.frm

frmEditFaultTreeTable.frm

frmEditFMEATable.frm

frmEditRZITable.frm

frmEditlnitEventTable.frm

frmEditLevels.frm

frmEditLevels.frx

frmEditResultsSSCITSTable.frm

frmEditResultsTable.frm

*frmEditRSAClnput.frm

*frmEditRSACLHS.frm

*frmEditRSACLHS.frx

*frmEditRSACOutput.frm

*frmEditWHATIFTable.frm

*frmEnergyAnalysisForm.frm

45.58 10/12/2000 3:12:06 PM

2.26 10/12/2000 3:12:06 PM

30.66 10/2/2001 2:20:50 PM

52.01 10/2/2001 2:20:52 PM

64.64 5/16/2001 6:13:28 PM

0.42 5/16/2001 6:13:24 PM

25.52 5/16/2001 6:13:24 PM

51.44 9/5/2001 5:18:42 PM

24.27 9/5/2001 5:18:42 PM

0.03 9/5/2001 5:18:42 PM

50.63 9/5/2001 5:18:38 PM

20.679/5/2001 5:18:38 PM

0.03 9/5/2001 5:18:38 PM

52.29 9/5/2001 5:18:38 PM

26.67 9/5/2001 5:18:38 PM

0.03 9/5/2001 5:18:38 PM

52.8 9/5/2001 5:18:42 PM

27.69 9/5/2001 5:18:42 PM

0.03 9/5/2001 5:18:42 PM

57.67 9/5/2001 2:55:30 PM

44.189/5/2001 2:55:30 PM

0.03 9/5/2001 2:55:30 PM

54.649/5/2001 5:18:40 PM

29.29 9/5/2001 5:18:40 PM

0.03 9/5/2001 5:18:40 PM

52.2 9/5/2001 2:57:00 PM

26.65 9/5/2001 2:57:00 PM

0.03 9/5/2001 2:57:00 PM

53.61 9/5/2001 5:18:44PM

31.09 9/5/2001 5:18:44 PM

0.03 9/5/2001 5:18:42 PM

15.21 9/17/2001 4:49:42 PM

4.38 5/25/2001 5:56:54 PM

10.12 8/2/2001 5:00:48 PM

13.62 8/27/2001 5:16:34 PM

0.34 8/27/2001 5:16:34 PM

8.55 8/8/2001 1:32:18 PM

3.06 6/28/2001 2:54:54 PM

1.44 6/28/2001 2:54:54 PM

8.97 8/27/2001 2:50:20 PM

7.85 8/27/2001 2:49:58 PM

9.15 10/4/2001 5:10:26 PM

9.11 10/4/2001 4:44:54PM

8.84 8/27/2001 5:16:32 PM

6.26 8/27/2001 2:48:28 PM

11.24 9/6/2001 7:48:38 PM

14.37 8/27/2001 5:16:32 PM

0.34 8/27/2001 5:16:32 PM

13.96 9/20/2001 5:21:50 PM

11.32 9/20/2001 5:21:32 PM

1.77 8/27/2001 5:16:32 PM

8.91 9/13/2001 4:18:38 PM

0.2 9/17/2001 3:48:52 PM

7.78 8/27/2001 2:13:48 PM

8.69 8/27/2001 5:16:32 PM

30.34 10/4/2001 5:44:36 PM
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DCA File

Visual Basic Designer Module

DCA File

Visual Basic Designer Module

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File



Name ~ ~ ~ IM S ize bthfite A' fitle
EtrmbnergyAnalysislable.frm

*frmEnergyAnalysisTable.frx

frmEventScenario.frm

frmEventScenario.frx

frmEVG.frm

*frmEVG.frx

frmEvTreeEndStForm.frm

frmEvTreeEndStTable.frm

frmEvTreeEndStTable.frx

frmExternalEvents.frm

frmExtemalEvents.frx

*frmExtEventAnalysis.frm

frmFailuremodeChecklist.frm

frmFailuremodeChecklist.frx

*frmFaultTreeAnalysis.frm

frmFaultTreeForm.frm

frmFaultTreeTable.frm

EfrmFaultTreeTable.frx

*frmFMEAForm.frm

frmFMEAForm.frx

frmHZITable.frm

frmHZITable.frx

frmlnitEventForm.frm

frmlnitEventTable.frm

frmlnitEventTable.frx

frmlnitEventTable.log

frmLaunchRSAC.frm

*frmLevelDescription.frm

*frmLevelDescription.frx

*frmMDIFMEATable.frm

frmMDIFMEATable.frx

frmMDIWHATIFTable.frm

frmMDIWHATIFTable.frx

*frmMelcorlnput.frm

EfrmMelcorlnput.frx

*frmMelcorOutput.frm

*frmProbDisplay.frm

EfrmProbDisplay.frx

frmProbSearch.frm

frmProbSearch.frx

frmProbTree.frm

EfrmProjectTreeView.frm

*frmReadRSAC.frm

*frmResultsSSCITSTable.frm

*frmResultsSSCITSTable.frx

*frmResultsTable.frm

*frmResultsTable.frx

*frmRSACOutput.frm

*frmRSACOutput.frx

frmRSACAdvanced.frm

frmRSACAdvanced.frx

*frmRSACCCDF.frm

*frmRSACCCDF.frx

*frmRSAClnput.frm

*frmRSAClnput.frx

0 frmRunMelcor.frm

25.57 10/4/2001 5:46:08 PM

0.04 10/4/2001 5:46:08 PM

34.93 8/22/2001 4:20:32 PM

0 8/22/2001 4:20:32 PM

28.03 9/27/2000 4:39:46 PM

0 9/27/2000 4:39:46 PM

26.1 8/28/2001 1:31:32 PM

20.84 10/4/2001 5:26:42 PM

0.02 10/4/2001 5:26:42 PM

19.2 8/29/2001 3:53:36 PM

0.01 8/29/2001 3:53:36 PM

18.72 8/31/2001 5:08:00 PM

6.5 10/4/2001 4:06:38 PM

0.03 10/4/2001 4:06:38 PM

56.81 7/24/2001 7:09:14 PM

26.23 8/28/2001 3:33:28 PM

20.63 10/4/2001 5:24:02 PM

0.03 10/4/2001 5:24:02 PM

32.5 7/26/2001 3:27:38 PM

0 9/12/2000 1:56:40 PM

16.54 11/20/2000 5:00:16 PM

0.03 11/20/2000 5:00:16 PM

27.27 9/10/2001 7:22:40 PM

20.64 10/4/2001 5:28:46 PM

0.03 10/4/2001 5:28:46 PM

0.08 9/4/2001 11:49:38 AM

0.92 8/27/2001 3:54:42 PM

25.12 8/24/2001 3:52:34 PM

0.2 7/6/2001 10:53:22 AM

21.01 10/4/2001 5:27:30 PM

0.03 10/4/2001 5:27:30 PM

20.26 10/4/2001 5:27:44 PM

0.03 10/4/2001 5:27:44 PM

160.67 9/24/2001 3:20:42 PM

0.08 9/24/2001 3:20:42 PM

9.52 9/24/2001 10:48:50 AM

15.28 9/10/2001 7:11:42 PM

0.07 9/10/2001 7:11:42 PM

5.26 9/10/2001 7:08:06 PM

0.02 8/10/2000 10:36:24 AM

7.08 10/10/2001 10:34:16 AM

20.06 8/27/2001 5:16:34 PM

13.17 9/21/2001 5:57:22 PM

20.11 8/28/2001 6:05:30 PM

0.03 8/28/2001 6:05:30 PM

25.37 9/21/2001 6:28:52 PM

0.03 9/21/2001 6:28:52 PM

28.32 9/21/2001 6:09:38 PM

6.94 9/21/2001 6:09:38 PM

4.15 9/27/2001 3:53:28 PM

0.18 9/27/2001 3:53:28 PM

6.25 9/27/2001 4:26:36 PM

7.12 9/27/2001 4:26:32 PM

107.16 9/21/2001 5:49:18 PM

0.63 9/21/2001 5:49:18 PM

4.4 9/20/2001 6:44:00 PM
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Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Log files (text)

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File
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*frmRunMelcor.frx

frmSafetyAssesment.frm

*frmSafetyAssesmentSSCITS.frm

frmSearchForm.frm

frmSearchFormSSCITS.frm

frmSELTable.frm

frmSELTable.frx

*frmStartUp.frm

*frmSysDescr.frm

*frmSysDescr.frx

*frmSysDescrAl.frm

frmTreeView.frm

frmViewRSACFiles.frm

frmWhatlfForm.frm

frmWorkerDose.frm

*frmXtalRptViewer.frm

*HeaderModule.bas

fllReport.DCA
hllReport.Dsr

*llReport.dsx

*InitEventReport.DCA

*nitEventReport.Dsr

*lnitEventReport.dsx

*MDIPCSA Frml.frm

*MDIPCSAFrml .frx

*mdlYMPModulel .bas

NatEventsDetailReport.DCA

NatEventsDetailReport.Dsr

NatEventsDetailReport.dsx

NatEventsReport.DCA

*NatEventsReport.Dsr

NatEventsReport.dsx

*probcalculator.frm

*ResultReport.DCA

*ResultReport.Dsr

*ResultReport.dsx

ResultSSCITSReport.DCA

*ResultSSCITSReport.Dsr

*ResultSSCITSReport.dsx

0 RunStatus.txt

*SysDescrReport.DCA

SysDescrReport.Dsr

*SysDescrReport.dsx

*WhatlfReport.DCA

NWhatlfReport.Dsr

*WhatlfReport.dsx

*YMP.EXE

fYmp.PDM

fYmp.vbp

*YMP.VBW

*PCSAQACD 10-15-Ol.txt

0.14 9/20/2001 5:56:34 PM R

19.97 9/21/2001 6:27:26 PM R

23.12 9/21/2001 6:28:36 PM R

9.21 9/21/2001 6:17:10 PM R

9.37 8/16/2001 9:48:48 AM R

16.29 9/7/2001 2:20:02 PM R

0.03 9/7/2001 2:20:02 PM R

20.44 10/9/2001 4:32:58 PM R

18.69 7/31/2001 4:29:08 PM R

1.94 10/17/2000 10:48:06 AM R

16.59 7/25/2001 2:08:04 PM R

7.44 8/27/2001 5:16:34 PM R

1.92 8/27/2001 3:44:58 PM R

28.3 7/26/2001 2:51:34 PM R

67.58 9/13/2001 10:02:44 AM R

2.03 5/18/2001 9:52:24 AM R

1.08 9/24/2001 10:28:20AM R

50.68 8/27/2001 5:16:32 PM R

21.25 8/27/2001 5:16:32 PM R

0.03 8/27/2001 5:16:32 PM R

52.24 9/10/2001 7:28:32 PM R

26.7 9/10/2001 7:28:30 PM R

0.03 9/10/2001 7:28:30 PM R

32.71 10/10/2001 10:34:16AM R

57.75 10/10/2001 10:34:16 AM R

66.79 10/1/2001 5:53:52 PM R

57.51 9/5/2001 5:18:38 PM R

44.13 9/5/2001 5:18:38 PM R

0.03 9/5/2001 5:18:38 PM R

54.57 9/5/2001 2:58:30 PM R

29.3 9/5/2001 2:58:30 PM R

0.03 9/5/2001 2:58:30 PM R

8.2 6/28/2001 2:57:44 PM R

52.79 9/5/2001 5:18:42 PM R

28.55 9/5/2001 5:18:40 PM R

0.03 9/5/2001 5:18:40PM R

54.119/5/2001 5:18:36PM R

32.45 9/5/2001 5:18:36 PM R

0.03 9/5/2001 5:18:36 PM R

0 10/10/2001 10:16:12AM R

52.1 9/5/2001 5:18:40PM R

28.84 9/5/2001 5:18:40PM R

0.03 9/5/2001 5:18:40 PM R

51.44 9/5/2001 5:18:40 PM R

24.64 9/5/2001 5:18:40 PM R

0.03 9/5/2001 5:18:38 PM R

1644 10/10/2001 10:14:56AM R

5.95 10/2/2001 2:30:54 PM R

4.16 10/10/2001 10:34:16AM R

4.7 10/10/2001 10:34:18 AM R

0.61 10/16/2001 1:51:46PM R

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Form File

Visual Basic Module

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

Visual Basic Form File

Microsoft Visual FoxPro Report

Visual Basic Module

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

Visual Basic Form File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

Text Document

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

DCA File

Visual Basic Designer Module

Visual Basic Designer Binary File

Application

PDM File

Visual Basic Project

Visual Basic Project Workspace

Text Document

0



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
QA VERIFICATION REPORT

FOR
-#DEVELOPED OR ACQUIRED TO BE MODIFIED SOFTWARE 4-

Software Title/Name: l A rag
Version: 1 C

Demonstration workstation: A: r" C. Vi-

Operating System: A . %A.o S AJ + Ho O
Developer: i .cS c.# COi. 4 L~o

Software Requirements Description (SRD) [TOP-0 18, Section 5.3]

SRD Version: / l
SRD Approval Date: %Zeu.L 0 % 2..co AXE> 'I t f -2p h

SRD and any changes thereto reviewed in accordance with QAP-002 requirements?

(&QV i -> 9p tr t cafe ~~~~~~~Yes: Ql No: El N/A: O

Is a Software Change Report(s) (SCR) used for minor modifications (i.e., acquired code), problems or changes to a
configured version of software?

Yes: El No: 0 N/A:
Comments: ,t P4 a zine _

Software Development Plan (SDP) [TOP-0 18, Section 5.4]

SDP Version: lOu. Z 1
SDP (EM) Approval Date: ./l

The SDP addresses applicable sections of TOP-018, Appendix B, SDP Template?

Yes: No: 0 N/A: 0

Is the waiver (if used) in accordance with specified guidelines?

Yes: C No: O N/A:
Comments:

Design and Development [TOP-018, Section 5.5.1 - 5.5.4]

Is code development in accordance with the conventions (i.e., coding conventions)described in the SDP/SCR?

Module(s) Reviewed: Mr >Yes: No: i N/A: ,

Comments: Ch b, A Ic- r,

(04/01)IPage 1 o

(04/01) Page 1 of 5



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
QA VERIFICATION REPORT

FOR
-#DEVELOPED OR ACQUIRED TO BE MODIFIED SOFTWARE 4-

Is code internally documented to allow a user to understand the function(s) being performed and to follow the flow
of execution of individual routines?

* 3 4 @j-0.^5 o 'jbs g)~'A

so V6 -t*P Yes: No: E N/A: 0

Module(s) Reviewed: C;

Comments:

Is development of the code and informal module/subroutine-level testing documented in scientific notebook and/or
SCR?

Yes: V No:El N/A: O
SCR's and/or Scientific Notebook(s) Reviewed: A

Comments:

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

I, I 29/ Yes: Moo No: O1 N/A: O1
Date and Time Displayed: Id -7 Ys No El N ,l

Name/Version Displayed: tSAA o 0.

Comments: Ste j CLS

Medium and Header Documentation [TOP-018, Section 5.5.6]

A progratie block of main gram contains: Program Titd"Customer NaW fustomer OftficefDivision, Customer
Contact(s), Customer Phone Wumber, Associated Documentation, Software D loper and Phone Numier, D~eia nd
Disclaimer Notie6?

Yes: 1' No: E N/A: El
Comments: c7

Source code module headers contain: Program Name, Client Name, Contract reference, Revision Number, Revision
History, and Reference to SRD/SCR requirement(s)?

Module(s) Reviewed: ' Yes:u No NA El. f ho

Comments:

The physial labeling of software medium (tapes, disk , etc.) contains: Program }aM, Module/Name/Tik/,/Module

Revisb File type (ASCII, OBJ, EXE), Recordinz 6 ate, and Operating SysteYs)N

ComYes: 5 No: El N/A: El
Comments: (1). 2 th

(04/01) Page 2 of 5



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
QA VERIFICATION REPORT

FOR
-DEVELOPED OR ACQUIRED TO BE MODIFIED SOFTWARE 4-

Code Reviews [TOP-018, Section 5.5.6]

Are code reviews (if implemented) documented in a scientific notebook or in another format that allows others to
understand the code review process and results?

Yes:O No:EI N/A:I

Documented in Scientific Notebook No.: A/

Comments: 0t k
Acceptance and Installation Testing [TOP-01 8, Section 5.6]

Does acceptance testing demonstrate whether or not requirements in the SRD and/or SCR(s) have been fulfilled?

Yes: No: O N/A: El

Has acceptance testing been conducted for each intended computer platform and operating system?

Yes: A1< No: O N/A: 0
Compu ter Platforms: 'C Operating Systems: B y f n or

Location of Acceptance Test Results: kS 4 Ax Co

Comments:

Has installation testing been conducted for each intended computer platform and operating system?

Yes: 1/ No: N/A:

Computer Platforms: C, Operating Systems: WhJ'Z Os f ' 4 v

Location of ITst Results: Le 5o t-73.vt 3

Comments:

User Documentation [TOP-0 18, Section 5.5.7]

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

User's Manual Version and Date: S 'e + -LDJ I
Comments: ThcA * . Po -eS3 ePor

vpop s a e

(04/01 ) Page 3 of 5



CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
QA VERIFICATION REPORT

FOR
-P DEVELOPED OR ACQUIRED TO BE MODIFIED SOFTWARE 4-

Are there basic instructions for the installation and use of the software?

Yes:~ No: O N/A: O
Location of Instructions: tC-d. Ye:VV%.N:... s'AT

Comments:

Configuration Control [TOP-018, Section 5.7, 5.9.3]

Is the Software Summary Form (Form TOP-4-1) completed and signed?

Date of Approval: J A 42- ' -

Is the list of files attached to the Software Summary Form complete and accurate?
Yes: Ga No:I1 N/A:IJ

Comments:

Is the source code available or, is the executable code available in the case of (acquired/commercial codes)?

Location of Source Code: Y As-4No N (a C .

Comments:

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

Location of script/make files: t o0J C NfA:b

Comments:

Software Release [TOP-018, Section 5.91

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?

Yes: V No: 0 N/A: O

SRN Number: ____E _ _' _

Comments:

(04/01) Page 4 of 5
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
QA VERIFICATION REPORT

FOR
-#DEVELOPED OR ACQUIRED TO BE MODIFIED SOFTWARE -

Software Validation [TOP-01 8, Section 5.10]

Has a Software Validation Test Plan (SVTP) been prepared for the range of application of the software?

Yes: O No: N/A: O

Version and Date of SVTP:

Date Reviewed and Approved via QAP-002:

Comments: Ago di .v & 3 I

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: 0
Version and Date of SVTR:

Date Reviewed and Approved via QAP-002:

Comments: sy J... A M a

Additiona Comments:

S/ow elo era S r C i /
Softwwt* loder/Datq/ Software Custodian/Date

(04/01) Page 5 of 5



PCSA FMEA Report

Project: PCSADemo

Functional ID: E.3.3

Description: Waste Handling Building
Canister Transfer System
Canister Transfer Cell

Item No
Component
Description Failure Mode Cause of Failure Effect of Failure Safeguard

DOE Failure
Detection

Severe
Events

Remarks

0001.00

0002.00

0003.00

0004.00

0005.00

Bridge Crane

Bridge Crane

Bridge Crane

Bridge Crane

Bridge Crane

Crane Yoke attachment to Structural failure
lid fails Operator error

Lid fails to detach

Crane Failure (Normal
Height Drop)
1. Grapple Failure
2. Rope Failure
3. Motor Failure
4. Mechanical Failure

Crane Failure (Normal
Height Drop)
1. Grapple Failure
2. Rope Failure
3. Motor Failure
4. Mechanical Failure
Canister drop on DC

Crane Failure (Normal
Height Drop)
1. Grapple Failure
2. Rope Failure
3. Motor Failure
4. Mechanical Failure
Canister drop on DC

Lid jammed onto cask,
improper unbolting

Structural failure
Loss of off-site power
(LOSP)
External events (Seismic)

Structural Failure
LOSP
External events

Structural Failure
LOSP
External events

Possible drop of cask lid
onto cask

Possible tip over of cask

Canister drop on cask
Cask tipover and
multicanister damage

DC tipover and
multicanister damage

Canister drop on floor

Proper visibility with
closed circuit TV

N No damage to
canister

N Energy not suffice
to cause damage to
canister

Proper visibility with
closed circuit TV

Equipment designed
to fail in safe mode

Crane designed to fail
in safe mode

Crane designed to fail
in safe mode

Y Possible breach of
canister

Y Possible breach of
canister

Y Normal Avg. height =
22 ft _

7/29/02 17:04 PCSA Tool, version 1.0.0 Page 1 of 1
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Untitled
, *********************************************************************

*

' Center for Nuclear Waste Regulatory Analyses
' Southwest Research Institute

*

Program Title: PCSA Tool
Developed for: U.S. Nuclear Regulatory Commission (Client Name)
Customer Information:

Office: Office of Nuclear Material Safety and Safeguards
Division: Division of Waste Management
Contact: B. Jagannath, Phone: 401-315-6653

Sofware Developer Information:
Contacts: B. Dasgupta, Phone: 210-522-6815

R. Benke, Phone: 210-522-5250
Contract Number: NRC-02-97-009

, *********************************************************************

*

'SRD Section Reference: 1

'File Type: MDIForm

'File Name: MDIPCSAFrml.frm

'File Use: This is the main form for the PCSA tool

'Description: Almost all other forms within the PCSA tool
are spawned from this form. For details refer to the
remarks for each subroutine

'Modification History:
Date Software Developer Reason
Prior to
8/23/00 Biswajit Dasgupta

David Brogan Created
8/23-12/00 Albert Lozano In development
5/01-10/01 David Stead In development
12/13/2001 David Stead Now using File System Object,

commenting added, cut out commente
d/dead code

7/26/2002 David Stead Version 1.0.0 released

,***********************************
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U * - M :: :: I'; ~ - -g -R 1tj tzH

I "This computer code/material was prepared as an account of work
performed by the Center for Nuclear Waste Regulatory Analyses
(CNWRA) for the Division of Waste Management of the Nuclear
Regulatory Commission (NRC). an independent agency of th United
States G overnment. N either the d bevelop er(s) of th e code nor any of their
sponsors make any warranty. expressedbor implied, or assume any legal
liability or responsibility for the accuracy completeness . or usefulness of
any information., apparatus. product or process disclosed. bor represent
thatits us~ewould not infringe on prtivatelyowned rights.

In no event unless required byA apicable law Will the sponsos or those
who have written or modified thi s code beliable for dam ag&e§s includin g1
any loabst profits. lost monbnies, or other sbpecibal, i6incid enttal or tcons eq ue hntiall
dIamages arising outofthe use orinabilityto usethe progrrami(including
but not limited to loss of data or data being rendered inaccure or losses
sustained by third parties or a failure of the program to operate with oth er
programs), even if you have beoenf Assed of the possiilifftyof sucth
d amages 8or for any claim by any oth;er pary."



I * 9

FileListDetailed.txt
The following is a list of all files on this CD, with details of

the directories in which they are found.
Ignore "D:\QADisk" (this was the directory on the hard drive).

D:\QADisk\
817 MB Files:

Total: 116,
1443

D:\QADisk\InstallationCD\
805 MB Files: 1246
INSTMSIA.EXE

/27/2000 12:49:24 PM
INSTMSIW.EXE

/27/2000 12:49:42 PM
PCSA Tool.msi

/26/2002 6:44:12 PM
ReadMe.txt

/25/2002 11:41:16 AM
SETUP.EXE

/7/2001 6:47:48 PM
SETUP.INI

/26/2002 6:42:52 PM

D:\QADisk\InstallationCD\Common\
392 MB Files: 7

Total:

1,513,987

1,526,275

21,800,776

1,043

102, 400

62, 685

107,

A 7

A 7

A 7

A 7

A 2

A 7

Total: 7,

D:\QADisk\InstallationCD\Common\Microsoft
392 MB Files: 7

D:\QADisk\InstallationCD\Common\Microsoft
628 MB Files: 2
Dao2535.tlb

/18/2000 10:31:08 AM
Dao350.dll

/27/1998 12:00:00 AM

Shared\ Total: 7,

Shared\DAO\ Total:

73,184

570,128

A 5

A 4

D:\QADisk\InstallationCD\Common\Microsoft Shared\VBA\ Total:
763 MB Files: 5
Mrt7enu.dll 487,184

/18/2000 10:31:30 AM
Mso97rt.dll 3,673,360

/18/2000 10:31:26 AM
Vba332.dll 1,597,200

/18/2000 10:31:24 AM
Vba3en.dll 145,680

/18/2000 10:31:30 AM
Vbacv20.dll 1,022,224

Page 1/
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FileListDetailed.txt
/18/2000 10:31:28 AM

D:\QADisk\InstallationCD\program files\ Total: 63,
442 MB Files: 1188

D:\QADisk\InstallationCD\program files\Microsoft Office\Total:
4,772 MB Files: 8

D:\QADisk\InstallationCD\program files\Microsoft Office\Access 97\Tot
al: 4,772 MB Files: 8
Msacc8.olb 311,296 A 4

/25/2000 1:57:16 PM
Msaccess.exe 3,031,040 A 4

/25/2000 1:57:22 PM
Msacnv30.dll 236,800 A 4

/25/2000 1:57:24 PM
Msacnv30.exe 102,400 A 4

/25/2000 1:57:24 PM
Msaexp30.dll 168,448 A 4

/25/2000 1:57:26 PM
Msain800.dll 507,904 A 4

/25/2000 1:57:32 PM
Soa800.dll 207,360 A 4

/25/2000 1:57:34 PM
Utility.mda 321,536 A 4

/25/2000 1:57:36 PM

D:\QADisk\InstallationCD\program files\PCSATool\ Total: 58,
669 MB Files: 1180
PCSATool.exe 1,691,648 A 7

/26/2002 6:15:12 PM
RunStatus.txt 6 A 7

/26/2002 5:45:04 PM

D:\QADisk\InstallationCD\program files\PCSATool\Images\Total:
153 MB Files: 2
PCSAback.JPG 59,133 A 4

/18/2001 10:10:04 AM
PCSAStartup.JPG 97,206 A 9

/19/2000 10:41:06 AM

D:\QADisk\InstallationCD\program files\PCSATool\Melcor\Total: 16
,729 MB Files: 16
8MEL.DIA 389 A 4

/5/2002 4:22:08 PM
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FileListDetailed.txt
8MEL.INP

/5/2002 12:43:28 PM
8MEL.MES

/5/2002 4:22:08 PM
8MEL.OUT

/5/2002 4:22:08 PM
8MEL.PTF

/5/2002 4:22:08 PM
8MEL.RST

/5/2002 4:22:08 PM
8MELG.DIA

/5/2002 12:43:30 PM
8MELG.OUT

/5/2002 12:43:30 PM
ACOEFF

/5/2002 12:43:32 PM
Done.txt

/19/2001 5:12:02 PM
extDIAG

/5/2002 12:43:38 PM
Melcor.bat

/20/2001 5:57:28 PM
MELCOR.EXE

/12/2001 11:51:46 AM
MELGEN.EXE

/12/2001 11:51:52 AM
NotDone.txt

/19/2001 5:12:02 PM
Template.inp

/18/2001 6:22:46 PM

13, 118

341

6,538,321

53,762

363, 842

136

139,979

52,876

369

619

371

5,419,008

4,534,272

369

13, 085

A 4

A 4

A 4

A 4

A 4

A 4

A 4

A 4

A 9

A 4

A 9

A 2

A 2

A 9

A 9

D:\QADisk\InstallationCD\program files\PCSATool\MiscDocs\Total:
78 MB Files: 1

CheckLst.mdb 79,872
/15/2002 1:27:28 PM

A 7

D:\QA_Disk\InstallationCD\program files\PCSATool\NRCRegs\Total:
3,456 MB Files: 853

D:\QADisk\InstallationCD\program files\PCSATool\NRC_Regs\PartO2O\Tota
1: 323 MB Files: 79
APPA-EQ.GIF

/4/1998 9:26:36 AM
EQUATION.GIF

/14/1998 9:59:04 AM
equation.html

/13/1998 7:57:24 AM
index.html

1,747

1, 191

A 5

A 8

A 8

A 5

284

9,061
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FileListDetailed.txt
/10/2001 4:42:10 PM
partO20-lOOl.html 1,294 A 5

/10/2001 4:48:48 PM
partO20-1002.html 1,199 A 5

/11/2001 3:40:18 PM
partO20-1003.html 31,113 A 5

/11/2001 3:40:48 PM
partO20-1004.html 6,461 A 5

/11/2001 3:41:20 PM
partO20-1005.html 890 A 5

/11/2001 3:41:34 PM
partO20-1006.html 656 A 5

/11/2001 3:41:44 PM
partO20-1007.html 750 A 5

/11/2001 3:42:06 PM
partO20-1008.html 2,067 A 5

/11/2001 3:42:26 PM
partO20-lOO9.html 2,293 A 5

/11/2001 3:43:08 PM
partO2O-llOl.html 1,935 A 5

/11/2001 3:43:32 PM
partO20-1201.html 2,821 A 5

/11/2001 3:43:50 PM
partO2O-1202.html 3,185 A 5

/11/2001 3:44:24 PM
partO20-1203.html 1,298 A 5

/11/2001 3:44:42 PM
partO2O-1204.html 4,691 A 5

/11/2001 3:44:56 PM
partO2O-1206.html 2,797 A 5

/11/2001 3:45:16 PM
partO2O-1207.html 518 A 5

/11/2001 3:45:28 PM
partO20-1208.html 1,544 A 5

/11/2001 3:45:42 PM
partO2O-1301.html 2,703 A 5

/11/2001 3:45:54 PM
partO20-1302.html 2,072 A 5

/11/2001 3:46:10 PM
partO2O-1401.html 2,490 A 5

/11/2001 3:46:20 PM
partO2O-1402.html 1,068 A 5

/11/2001 3:46:48 PM
partO2O-1403.html 5,761 A 5

/11/2001 3:47:20 PM
partO2O-1404.html 2,731 A 5

/11/2001 3:48:00 PM
partO20-1405.html 1,359 A 5

/11/2001 3:48:30 PM
partO20-1406.html 765 A 5

/11/2001 3:50:18 PM
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FileListDetailed.txt
partO20-1501.html 1,906 A 5

/11/2001 3:52:04 PM
partO20-1502.html 2,585 A 5

/11/2001 3:52:34 PM
partO20-1601.html 2,832 A 5

/11/2001 3:52:46 PM
partO20-1602.html 810 A 5

/11/2001 3:52:56 PM
partO20-1701.html 695 A 5

/11/2001 3:54:48 PM
partO20-1702.html 1,230 A 5

/11/2001 3:54:58 PM
partO20-1703.html 6,508 A 5

/11/2001 3:55:14 PM
partO20-1704.html 1,670 A 5

/11/2001 3:55:28 PM
partO20-1801.html 557 A 5

/11/2001 3:55:40 PM
partO2O-1802.html 577 A 5

/11/2001 3:55:56 PM
partO20-l901.html 1,613 A 5

/11/2001 3:56:10 PM
partO20-1902.html 1,856 A 5

/11/2001 3:56:22 PM
partO20-1903.html 2,004 A 5

/11/2001 3:56:38 PM
partO20-1904.html 1,272 A 5

/11/2001 3:56:48 PM
partO20-1905.html 2,092 A 5

/11/2001 3:57:04 PM
partO20-1906.html 3,494 A 5

/11/2001 3:57:20 PM
partO2O-2001.html 1,222 A 5

/11/2001 3:57:40 PM
partO20-2002.html 1,306 A 5

/11/2001 3:57:52 PM
partO2O-2003.html 2,121 A 5

/11/2001 3:58:10 PM
partO20-2004.html 2,173 A 5

/11/2001 3:58:22 PM
partO2O-2005.html 1,047 A 5

/11/2001 3:58:32 PM
partO20-2006.html 1,836 A 5

/11/2001 3:58:44 PM
partO20-2007.html 707 A 5

/11/2001 3:58:54 PM
partO20-2101.html 1,663 A 5

/11/2001 3:59:08 PM
partO20-2102.html 945 A 5

/11/2001 3:59:18 PM
partO20-2103.html 2,555 A 5
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FileListDetailed.txt
/11/2001 3:59:34 PM
partO2O-2104.html 4,717 A 5

/11/2001 3:59:54 PM
partO20-2105.html 1,216 A 5

/11/2001 4:00:04 PM
partO20-2106.html 3,086 A 5

/11/2001 4:00:20 PM
partO20-2107.html 778 A 5

/11/2001 4:00:34 PM
part020-2108.html 1,312 A 5

/11/2001 4:00:46 PM
partO20-2110.html 1,118 A 5

/11/2001 4:00:58 PM
partO20-2201.html 3,815 A 5

/11/2001 4:01:18 PM
partO2O-2202.html 3,510 A 5

/11/2001 4:01:32 PM
partO20-2203.html 4,214 A 5

/11/2001 4:01:48 PM
partO20-2204.html 910 A 5

/11/2001 4:02:00 PM
partO2O-2205.html 895 A 5

/11/2001 4:02:14 PM
partO20-2206.html 3,456 A 5

/11/2001 4:02:28 PM
partO20-2301.html 684 A 5

/11/2001 4:02:44 PM
partO20-2302.html 649 A 5

/11/2001 4:03:02 PM
partO20-2401.html 1,566 A 5

/11/2001 4:03:14 PM
partO2O-2402.html 1,186 A 5

/11/2001 4:03:34 PM
partO20-appa.html 7,574 A 5

/11/2001 4:04:00 PM
partO20-appb.html 12,019 A 5

/11/2001 4:21:42 PM
partO20-appc.html 67,401 A 5

/11/2001 4:14:12 PM
partO20-appd.html 2,335 A 5

/11/2001 4:04:50 PM
partO20-appe.html 379 A 5

/11/2001 4:05:04 PM
partO2O-appf.html 9,744 A 5

/11/2001 4:05:18 PM
partO20-appg.html 25,067 A 5

/11/2001 4:05:36 PM
RADSYM.GIF 28,927 A 8

/21/1997 4:46:38 PM
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FileListDetailed.txt
D:\QADisk\InstallationCD\program files\PCSATool\NRCRegs\PartO63\Tota
1: 186 MB Files: 6

lOCFR63.HTM 10,868 A 2
/26/2002 6:03:04 PM
COLLAGE.JPG 3,070 A 1

/16/2002 3:20:08 PM
collage-top.jpg 544 A 1

/16/2002 3:20:08 PM
PartO63.htm 174,290 A 5

/6/2002 4:14:54 PM
seal-small.gif 1,876 A 1

/16/2002 3:20:08 PM
SPACER.GIF 43 A 1

/16/2002 3:20:08 PM

D:\QADisk\InstallationCD\program files\PCSATool\NRCRegs\Tables\Total
2,947 MB Files: 768

D:\QADisk\InstallationCD\program files\PCSATool\NRCRegs\Tables\Isoto
pes\Total: 2,947 MB Files: 768

D:\QADisk\InstallationCD\program files\PCSATool\NRCRegs\Tables\Isoto
pes\PART020-APPB\Total: 2,947 MB Files: 768
Actinium-224.html 4,654 A 5

/26/1998 8:09:42 PM
Actinium-225.html 4,604 A 5

/26/1998 8:09:44 PM
Actinium-226.html 4,601 A 5

/26/1998 8:09:46 PM
Actinium-227.html 4,543 A 1

/25/1999 8:52:52 AM
Actinium-228.html 5,045 A 5

/26/1998 8:09:46 PM
Aluminum-26.html 3,706 A 5

/26/1998 8:09:48 PM
Americium-237.html 3,210 A 5

/26/1998 8:09:48 PM
Americium-238.html 3,646 A 5

/26/1998 8:09:50 PM
Americium-239.html 3,166 A 5

/26/1998 8:09:52 PM
Americium-240.html 3,166 A 5

/26/1998 8:09:54 PM
Americium-241.html 3,681 A 5

/26/1998 8:09:54 PM
Americium-242.html 3,654 A 5

/26/1998 8:09:56 PM
Americium-242m.html 3,678 A 5
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FileListDetailed.txt
/26/1998 8:09:58 PM
Americium-243.html 3,675 A 5

/26/1998 8:09:58 PM
Americium-244.html 3,654 A 5

/26/1998 8:10:00 PM
Americium-244m.html 3,720 A 5

/26/1998 8:10:00 PM
Americium-245.html 3,633 A 5

/26/1998 8:10:02 PM
Americium-246.html 3,678 A 5

/26/1998 8:10:02 PM
Americium-246m.html 3,700 A 5

/26/1998 8:10:04 PM
Antimony-116.html 4,175 A 5

/26/1998 8:10:04 PM
Antimony-116m.html 3,716 A 5

/26/1998 8:10:06 PM
Antimony-117.html 3,668 A 5

/26/1998 8:10:06 PM
Antimony-118m.html 3,674 A 5

/26/1998 8:10:08 PM
Antimony-120.html 3,671 A 5

/26/1998 8:10:08 PM
Antimony-122.html 4,133 A 5

/26/1998 8:10:10 PM
Antimony-124.html 3,672 A 5

/26/1998 8:10:10 PM
Antimony-124m.html 3,667 A 5

/26/1998 8:10:12 PM
Antimony-125.html 3,669 A 5

/26/1998 8:10:12 PM
Antimony-126.html 3,672 A 5

/26/1998 8:10:12 PM
Antimony-126m.html 4,178 A 5

/26/1998 8:10:14 PM
Antimony-127.html 4,133 A 5

/26/1998 8:10:14 PM
Antimony-128(10.4min).html 4,202 A 5

/26/1998 8:10:16 PM
Antimony-128(9.Olh).html 3,743 A 5

/26/1998 8:10:16 PM
Antimony-129.html 3,668 A 5

/26/1998 8:10:18 PM
Antimony-130.html 3,668 A 5

/26/1998 8:10:18 PM
Antimony-131.html 4,616 A 5

/26/1998 8:10:20 PM
Argon-37.html 3,043 A 5

/26/1998 8:10:20 PM
Argon-39.html 3,059 A 5

/26/1998 8:10:22 PM
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FileListDetailed.txt
Argon-41.html 3,059 A 5

/26/1998 8:10:22 PM
Arsenic-69.html 3,688 A 5

/26/1998 8:10:24 PM
Arsenic-70.html 3,669 A 5

/26/1998 8:10:24 PM
Arsenic-71.html 3,157 A 5

/26/1998 8:10:26 PM
Arsenic-72.html 3,157 A 5

/26/1998 8:10:26 PM
Arsenic-73.html 3,157 A 5

/26/1998 8:10:28 PM
Arsenic-74.html 3,157 A 5

/26/1998 8:10:30 PM
Arsenic-76.html 3,157 A 5

/26/1998 8:10:30 PM
Arsenic-77.html 3,643 A 5

/26/1998 8:10:32 PM
Arsenic-78.html 3,202 A 5

/26/1998 8:10:34 PM
Astatine-207.html 3,648 A 5

/26/1998 8:10:34 PM
Astatine-211.html 3,657 A 5

/26/1998 8:10:36 PM
banner.html 584 A 6

/25/1997 8:10:54 AM
Barium-126.html 3,202 A 5

/26/1998 8:10:38 PM
Barium-128.html 3,157 A 5

/26/1998 8:10:38 PM
Barium-131.html 3,157 A 5

/26/1998 8:10:40 PM
Barium-131m.html 3,691 A 5

/26/1998 8:10:40 PM
Barium-133.html 3,158 A 5

/26/1998 8:10:42 PM
Barium-133m.html 3,646 A 5

/26/1998 8:10:44 PM
Barium-135m.html 3,160 A 5

/26/1998 8:10:46 PM
Barium-139.html 3,202 A 5

/26/1998 8:10:46 PM
Barium-140.html 3,643 A 5

/26/1998 8:10:48 PM
Barium-141.html 3,202 A 5

/26/1998 8:10:50 PM
Barium-142.html 3,202 A 5

/26/1998 8:10:52 PM
Berkelium-245.html 3,166 A 5

/26/1998 8:10:52 PM
Berkelium-246.html 3,166 A 5
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/26/1998 8:10:54 PM
Berkelium-247.html 3,675 A 5

/26/1998 8:10:54 PM
Berkelium-249.html 3,675 A 5

/26/1998 8:10:54 PM
Berkelium-250.html 3,653 A 5

/26/1998 8:10:56 PM
Beryllium-lO.html 4,127 A 5

/26/1998 8:10:56 PM
Beryllium-7.html 3,716 A 5

/26/1998 8:10:58 PM
Bismuth-200.html 3,720 A 5

/26/1998 8:11:00 PM
Bismuth-201.html 3,710 A 5

/26/1998 8:11:02 PM
Bismuth-202.html 3,710 A 5

/26/1998 8:11:02 PM
Bismuth-203.html 3,665 A 5

/26/1998 8:11:04 PM
Bismuth-205.html 3,665 A 5

/26/1998 8:11:04 PM
Bismuth-206.html 3,665 A 5

/26/1998 8:11:06 PM
Bismuth-207.html 3,400 A 3

/16/2000 12:03:12 PM
Bismuth-210.html 4,141 A 5

/26/1998 8:11:06 PM
Bismuth-210m.html 4,150 A 5

/26/1998 8:11:08 PM
Bismuth-212.html 3,712 A 5

/26/1998 8:11:08 PM
Bismuth-213.html 3,712 A 5

/26/1998 8:11:10 PM
Bismuth-214.html 4,172 A 5

/26/1998 8:11:10 PM
Bromine-74.html 3,683 A 5

/26/1998 8:11:12 PM
Bromine-74m.html 4,400 A 5

/26/1998 8:11:12 PM
Bromine-75.html 3,670 A 5

/26/1998 8:11:14 PM
Bromine-76.html 3,662 A 5

/26/1998 8:11:14 PM
Bromine-77.html 3,662 A 5

/26/1998 8:11:16 PM
Bromine-80.html 4,169 A 5

/26/1998 8:11:18 PM
Bromine-80m.html 3,665 A 5

/26/1998 8:11:18 PM
Bromine-82.html 3,662 A 5

/26/1998 8:11:20 PM
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Bromine-83.html 4,124 A 5

/26/1998 8:11:20 PM
Bromine-84.html 3,978 A 5

/26/1998 8:11:22 PM
Cadmium-104.html 4,269 A 5

/26/1998 8:11:22 PM
Cadmium-107.html 4,150 A 5

/26/1998 8:11:24 PM
Cadmium-109.html 5,093 A 5

/26/1998 8:11:24 PM
Cadmium-113.html 5,094 A 5

/26/1998 8:11:26 PM
Cadmium-113m.html 5,057 A 5

/26/1998 8:11:26 PM
Cadmium-115.html 4,612 A 5

/26/1998 8:11:28 PM
Cadmium-115m.html 4,617 A 5

/26/1998 8:11:28 PM
Cadmium-117.html 4,150 A 5

/26/1998 8:11:30 PM
Cadmium-117m.html 4,153 A 5

/26/1998 8:11:30 PM
Calcium-41.html 3,664 A 5

/26/1998 8:11:32 PM
Calcium-45.html 3,157 A 5

/26/1998 8:11:32 PM
Calcium-47.html 3,157 A 5

/26/1998 8:11:34 PM
Californium-244.html 4,231 A 5

/26/1998 8:11:34 PM
Californium-246.html 3,679 A 5

/26/1998 8:11:36 PM
Californium-248.html 4,164 A 5

/26/1998 8:11:36 PM
Californium-249.html 4,627 A 5

/26/1998 8:11:38 PM
Californium-250.html 4,164 A 5

/26/1998 8:11:38 PM
Californium-251.html 4,175 A 5

/26/1998 8:11:40 PM
Californium-252.html 4,164 A 5

/26/1998 8:11:40 PM
Californium-253.html 4,144 A 5

/26/1998 8:11:42 PM
Californium-254.html 3,681 A 5

/26/1998 8:11:42 PM
Carbon-ll.html 4,176 A 5

/26/1998 8:11:42 PM
Carbon-14.html 4,131 A 5

/26/1998 8:11:44 PM
Cerium-134.html 4,182 A 5
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/26/1998 8:11:44 PM
Cerium-135.html 3,662 A 5

/26/1998 8:11:46 PM
Cerium-137.html 3,662 A 5

/26/1998 8:11:46 PM
Cerium-137m.html 4,127 A 5

/26/1998 8:11:48 PM
Cerium-139.html 3,663 A 5

/26/1998 8:11:48 PM
Cerium-141.html 4,125 A 5

/26/1998 8:11:50 PM
Cerium-143.html 4,124 A 5

/26/1998 8:11:50 PM
Cerium-144.html 4,126 A 5

/26/1998 8:11:52 PM
Cesium-125.html 3,688 A 5

/26/1998 8:11:52 PM
Cesium-127.html 3,157 A 5

/26/1998 8:11:54 PM
Cesium-129.html 3,157 A 5

/26/1998 8:11:54 PM
Cesium-130.html 3,688 A 5

/26/1998 8:11:56 PM
Cesium-131.html 3,157 A 5

/26/1998 8:11:58 PM
Cesium-132.html 3,157 A 5

/26/1998 8:11:58 PM
Cesium-134.html 3,158 A 5

/26/1998 8:12:00 PM
Cesium-134m.html 4,205 A 5

/26/1998 8:12:00 PM
Cesium-135.html 3,157 A 5

/26/1998 8:12:02 PM
Cesium-135m.html 3,205 A 5

/26/1998 8:12:02 PM
Cesium-136.html 3,158 A 5

/26/1998 8:12:04 PM
Cesium-137.html 3,158 A 5

/26/1998 8:12:04 PM
Cesium-138.html 3,688 A 5

/26/1998 8:12:06 PM
Chlorine-36.html 3,907 A 5

/26/1998 8:12:06 PM
Chlorine-38.html 4,170 A 5

/26/1998 8:12:08 PM
Chlorine-39.html 4,170 A 5

/26/1998 8:12:08 PM
Chromium-48.html 4,212 A 5

/26/1998 8:12:10 PM
Chromium-49.html 4,192 A 5

/26/1998 8:12:10 PM
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Chromium-51.html 4,147 A 5

/26/1998 8:12:12 PM
Cobalt-55.html 3,725 A 5

/26/1998 8:12:12 PM
Cobalt-56.html 3,662 A 5

/26/1998 8:12:14 PM
Cobalt-57.html 3,661 A 5

/26/1998 8:12:14 PM
Cobalt-58.html 3,660 A 5

/26/1998 8:12:16 PM
Cobalt-58m.html 3,660 A 5

/26/1998 8:12:18 PM
Cobalt-60.html 3,662 A 5

/26/1998 8:12:18 PM
Cobalt-60m.html 4,167 A 5

/26/1998 8:12:20 PM
Cobalt-61.html 3,705 A 5

/26/1998 8:12:20 PM
Cobalt-62m.html 4,167 A 5

/26/1998 8:12:22 PM
Copper-60.html 4,725 A 5

/26/1998 8:12:22 PM
Copper-61.html 4,141 A 5

/26/1998 8:12:24 PM
Copper-64.html 4,141 A 5

/26/1998 8:12:26 PM
Copper-67.html 4,141 A 5

/26/1998 8:12:28 PM
Curium-238.html 3,157 A 5

/26/1998 8:12:28 PM
Curium-240.html 3,666 A 5

/26/1998 8:12:30 PM
Curium-241.html 3,645 A 5

/26/1998 8:12:32 PM
Curium-242.html 3,666 A 5

/26/1998 8:12:32 PM
Curium-243.html 3,666 A 5

/26/1998 8:12:34 PM
Curium-244.html 3,666 A 5

/26/1998 8:12:34 PM
Curium-245.html 3,666 A 5

/26/1998 8:12:36 PM
Curium-246.html 3,666 A 5

/26/1998 8:12:36 PM
Curium-247.html 3,666 A 5

/26/1998 8:12:38 PM
Curium-248.html 3,666 A 5

/26/1998 8:12:38 PM
Curium-249.html 3,689 A 5

/26/1998 8:12:40 PM
Curium-250.html 3,667 A 5
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/26/1998 8:12:40 PM
Dysprosium-155.html 3,169 A 5

/26/1998 8:12:42 PM
Dysprosium-157.html 3,169 A 5

/26/1998 8:12:42 PM
Dysprosium-159.html 3,169 A 5

/26/1998 8:12:44 PM
Dysprosium-165.html 3,169 A 5

/26/1998 8:12:44 PM
Dysprosium-166.html 3,655 A 5

/26/1998 8:12:46 PM
Einsteinium-250.html 3,659 A 5

/26/1998 8:12:46 PM
Einsteinium-251.html 3,659 A 5

/26/1998 8:12:48 PM
Einsteinium-253.html 3,174 A 5

/26/1998 8:12:48 PM
Einsteinium-254.html 3,681 A 5

/26/1998 8:12:50 PM
Einsteinium-254m.html 3,662 A 5

/26/1998 8:12:50 PM
elements.html 10,427 A 5

/11/2001 4:26:26 PM
Erbium-161.html 3,157 A 5

/26/1998 8:12:52 PM
Erbium-165.html 3,157 A 5

/26/1998 8:12:52 PM
Erbium-169.html 3,643 A 5

/26/1998 8:12:54 PM
Erbium-171.html 3,157 A 5

/26/1998 8:12:54 PM
Erbium-172.html 3,642 A 5

/26/1998 8:12:56 PM
Europium-145.html 3,163 A 5

/26/1998 8:12:56 PM
Europium-146.html 3,163 A 5

/26/1998 8:12:58 PM
Europium-147.html 3,163 A 5

/26/1998 8:12:58 PM
Europium-148.html 3,164 A 5

/26/1998 8:13:00 PM
Europium-149.html 3,163 A 5

/26/1998 8:13:00 PM
Europium-150(12.62h).html 3,188 A 5

/26/1998 8:13:02 PM
Europium-150(34.2y).html 3,185 A 5

/26/1998 8:13:02 PM
Europium-152.html 3,164 A 5

/26/1998 8:13:04 PM
Europium-152m.html 3,166 A 5

/26/1998 8:13:04 PM
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Europium-154.html

/26/1998 8:13:06 PM
Europium-155.html

/26/1998 8:13:06 PM
Europium-156.html

/26/1998 8:13:08 PM
Europium-157.html

/26/1998 8:13:08 PM
Europium-158.html

/26/1998 8:13:10 PM
Fermium-252.html

/26/1998 8:13:10 PM
Fermium-253.html

/26/1998 8:13:12 PM
Fermium-254.html

/26/1998 8:13:12 PM
Fermium-255.html

/26/1998 8:13:14 PM
Fermium-257.html

/26/1998 8:13:14 PM
Fluorine-18.html

/26/1998 8:13:16 PM
footnote.html

/4/1997 7:23:36 AM
footnotes.html

/11/2001 4:24:44 PM
Francium-222.html

/26/1998 8:13:16 PM
Francium-223.html

/26/1998 8:13:18 PM
Gadolinium-145.html

/26/1998 8:13:18 PM
Gadolinium-146.html

/26/1998 8:13:20 PM
Gadolinium-147.html

/26/1998 8:13:20 PM
Gadolinium-148.html

/26/1998 8:13:22 PM
Gadolinium-149.html

/26/1998 8:13:22 PM
Gadolinium-151.html

/26/1998 8:13:24 PM
Gadolinium-152.html

/26/1998 8:13:24 PM
Gadolinium-153.html

/26/1998 8:13:26 PM
Gadolinium-159.html

/26/1998 8:13:26 PM
Gallium-65.html

/26/1998 8:13:28 PM
Gallium-66.html

3, 164

3, 651

A 5

A 5

3,164 A 5

3, 163

3,208

3, 162

3, 162

3, 162

3, 162

3,670

A 5

A 5

A 5

A 5

A 5

A 5

A 5

4,841 A 5

12, 661

12, 839

3,209

3,208

4,238

3, 676

3, 674

4,624

3, 674

4,138

4,624

4,139

3, 674

4, 245

3, 660

A 9

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5
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/26/1998 8:13:28 PM
Gallium-67.html

/26/1998 8:13:30 PM
Gallium-68.html

/26/1998 8:13:30 PM
Gallium-70.html

/26/1998 8:13:32 PM
Gallium-72.html

/26/1998 8:13:32 PM
Gallium-73.html

/26/1998 8:13:34 PM
Germanium-66.html

/26/1998 8:13:34 PM
Germanium-67.html

/26/1998 8:13:36 PM
Germanium-68.html

/26/1998 8:13:36 PM
Germanium-69.html

/26/1998 8:13:38 PM
Germanium-71.html

/26/1998 8:13:38 PM
Germanium-75.html

/26/1998 8:13:40 PM
Germanium-77.html

/26/1998 8:13:40 PM
Germanium-78.html

/26/1998 8:13:42 PM
Gold-193.html

/26/1998 8:13:42 PM
Gold-194.html

/26/1998 8:13:44 PM
Gold-195.html

/26/1998 8:13:44 PM
Gold-198.html

/26/1998 8:13:46 PM
Gold-198m.html

/26/1998 8:13:46 PM
Gold-199.html

/26/1998 8:13:48 PM
Gold-200.html

/26/1998 8:13:48 PM
Gold-200m.html

/26/1998 8:13:50 PM
Gold-201.html

/26/1998 8:13:50 PM
Hafnium-170.html

/26/1998 8:13:52 PM
Hafnium-172.html

/26/1998 8:13:52 PM
Hafnium-173.html

/26/1998 8:13:54 PM

3,660

3, 705

4, 167

3, 660

3, 660

3,721

4,173

3, 667

3, 666

3, 666

4, 159

3, 666

4,173

4,166

4, 144

4,210

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

4,141 A 5

4,144

4,603

4,186

4, 144

4, 648

3, 441

4,678

3, 665

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5
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Hafnium-175.html 4,113 A 5

/26/1998 8:13:54 PM
Hafnium-177m.html 3,713 A 5

/26/1998 8:13:56 PM
Hafnium-178m.html 4,597 A 5

/26/1998 8:13:56 PM
Hafnium-179m.html 4,133 A 5

/26/1998 8:13:58 PM
Hafnium-180m.html 3,668 A 5

/26/1998 8:13:58 PM
Hafnium-181.html 4,130 A 5

/26/1998 8:14:00 PM
Hafnium-182.html 4,614 A 5

/26/1998 8:14:00 PM
Hafnium-182m.html 3,713 A 5

/26/1998 8:14:02 PM
Hafnium-183.html 3,710 A 5

/26/1998 8:14:02 PM
Hafnium-184.html 3,665 A 5

/26/1998 8:14:04 PM
Holmium-155.html 3,205 A 5

/26/1998 8:14:04 PM
Holmium-157.html 3,205 A 5

/26/1998 8:14:06 PM
Holmium-159.html 3,205 A 5

/26/1998 8:14:06 PM
Holmium-161.html 3,160 A 5

/26/1998 8:14:08 PM
Holmium-162.html 3,691 A 5

/26/1998 8:14:08 PM
Holmium-162m.html 3,208 A 5

/26/1998 8:14:10 PM
Holmium-164.html 3,691 A 5

/26/1998 8:14:10 PM
Holmium-164m.html 3,208 A 5

/26/1998 8:14:12 PM
Holmium-166.html 3,646 A 5

/26/1998 8:14:12 PM
Holmium-166m.html 3,164 A 5

/26/1998 8:14:14 PM
Holmium-167.html 3,160 A 5

/26/1998 8:14:14 PM
hydrogen-3.html 2,978 A 2

/2/2000 8:39:34 AM
Indium-109.html 3,728 A 5

/26/1998 8:14:16 PM
Indium-110(4.9h).html 3,680 A 5

/26/1998 8:14:16 PM
Indium-110(69.lmin).html 3,734 A 5

/26/1998 8:14:18 PM
Indium-lll.html 3,662 A 5
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/26/1998 8:14:18 PM
Indium-112.html 3,707 A 5

/26/1998 8:14:20 PM
Indium-113m.html 3,710 A 5

/26/1998 8:14:20 PM
Indium-114m.html 4,129 A 5

/26/1998 8:14:22 PM
Indium-115.html 3,665 A 5

/26/1998 8:14:22 PM
Indium-115m.html 3,665 A 5

/26/1998 8:14:24 PM
Indium-116m.html 3,710 A 5

/26/1998 8:14:24 PM
Indium-117.html 3,707 A 5

/26/1998 8:14:26 PM
Indium-117m.html 3,710 A 5

/26/1998 8:14:26 PM
Indium-119m.html 4,172 A 5

/26/1998 8:14:28 PM
introduction.html 759 A 5

/11/2001 4:23:34 PM
Iodine-120.html 3,705 A 5

/26/1998 8:14:28 PM
Iodine-120m.html 3,690 A 5

/26/1998 8:14:30 PM
Iodine-121.html 3,660 A 5

/26/1998 8:14:30 PM
Iodine-123.html 3,479 A 5

/26/1998 8:14:32 PM
Iodine-124.html 3,661 A 5

/26/1998 8:14:32 PM
Iodine-125.html 3,661 A 5

/26/1998 8:14:34 PM
Iodine-126.html 3,661 A 5

/26/1998 8:14:34 PM
Iodine-128.html 3,688 A 5

/26/1998 8:14:36 PM
Iodine-129.html 3,661 A 5

/26/1998 8:14:36 PM
Iodine-130.html 3,660 A 5

/26/1998 8:14:38 PM
Iodine-131.html 3,661 A 5

/26/1998 8:14:38 PM
Iodine-132.html 3,687 A 5

/26/1998 8:14:40 PM
Iodine-132m.html 3,708 A 5

/26/1998 8:14:40 PM
Iodine-133.html 3,660 A 5

/26/1998 8:14:42 PM
Iodine-134.html 3,687 A 5

/26/1998 8:14:42 PM
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Iodine-135.html 3,660 A 5

/26/1998 8:14:44 PM
Iridium-182.html 4,738 A 5

/26/1998 8:14:44 PM
Iridium-184.html 4,150 A 5

/26/1998 8:14:46 PM
Iridium-185.html 4,150 A 5

/26/1998 8:14:46 PM
Iridium-186.html 4,150 A 5

/26/1998 8:14:48 PM
Iridium-187.html 4,150 A 5

/26/1998 8:14:48 PM
Iridium-188.html 4,150 A 5

/26/1998 8:14:50 PM
Iridium-189.html 4,612 A 5

/26/1998 8:14:50 PM
Iridium-190.html 4,150 A 5

/26/1998 8:14:52 PM
Iridium-190m.html 4,198 A 5

/26/1998 8:14:54 PM
Iridium-192.html 4,153 A 5

/26/1998 8:14:54 PM
Iridium-192m.html 4,156 A 5

/26/1998 8:14:56 PM
Iridium-194.html 4,150 A 5

/26/1998 8:14:56 PM
Iridium-194m.html 4,156 A 5

/26/1998 8:14:58 PM
Iridium-195.html 4,150 A 5

/26/1998 8:14:58 PM
Iridium-195m.html 4,153 A 5

/26/1998 8:15:00 PM
Iron-52.html 3,708 A 5

/26/1998 8:15:00 PM
Iron-55.html 3,651 A 5

/26/1998 8:15:02 PM
Iron-59.html 3,653 A 5

/26/1998 8:15:02 PM
Iron-60.html 3,653 A 5

/26/1998 8:15:04 PM
Krypton-74.html 2,457 A 5

/26/1998 8:15:04 PM
Krypton-76.html 2,412 A 5

/26/1998 8:15:06 PM
Krypton-77.html 2,457 A 5

/26/1998 8:15:06 PM
Krypton-79.html 2,412 A 5

/26/1998 8:15:08 PM
Krypton-8.html 2,412 A 5

/26/1998 8:15:08 PM
Krypton-83m.html 2,460 A 5
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/26/1998 8:15:10 PM
Krypton-85.html 2,412 A 5

/26/1998 8:15:10 PM
Krypton-85m.html 2,415 A 5

/26/1998 8:15:12 PM
Krypton-87.html 2,457 A 5

/26/1998 8:15:12 PM
Krypton-88.html 2,412 A 5

/26/1998 8:15:12 PM
Lanthanum-131.html 3,760 A 5

/26/1998 8:15:14 PM
Lanthanum-132.html 3,671 A 5

/26/1998 8:15:16 PM
Lanthanum-135.html 3,671 A 5

/26/1998 8:15:16 PM
Lanthanum-137.html 4,591 A 5

/26/1998 8:15:18 PM
Lanthanum-138.html 3,673 A 5

/26/1998 8:15:18 PM
Lanthanum-140.html 3,671 A 5

/26/1998 8:15:20 PM
Lanthanum-141.html 3,671 A 5

/26/1998 8:15:20 PM
Lanthanum-142.html 3,716 A 5

/26/1998 8:15:22 PM
Lanthanum-143.html 4,178 A 5

/26/1998 8:15:22 PM
Lead-195m.html 3,199 A 5

/26/1998 8:15:22 PM
Lead-198.html 3,151 A 5

/26/1998 8:15:24 PM
Lead-199.html 3,196 A 5

/26/1998 8:15:26 PM
Lead-200.html 3,151 A 5

/26/1998 8:15:26 PM
Lead-201.html 3,151 A 5

/26/1998 8:15:26 PM
Lead-202.html 3,152 A 5

/26/1998 8:15:28 PM
Lead-202m.html 3,154 A 5

/26/1998 8:15:28 PM
Lead-203.html 3,151 A 5

/26/1998 8:15:30 PM
Lead-205.html 3,151 A 5

/26/1998 8:15:30 PM
Lead-209.html 3,151 A 5

/26/1998 8:15:32 PM
Lead-210.html 3,658 A 5

/26/1998 8:15:32 PM
Lead-211.html 3,197 A 5

/26/1998 8:15:34 PM
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Lead-212.html 3,654 A 5

/26/1998 8:15:34 PM
Lead-214.html 3,196 A 5

/26/1998 8:15:36 PM
Lutetium-169.html 3,725 A 5

/26/1998 8:15:36 PM
Lutetium-170.html 3,668 A 5

/26/1998 8:15:38 PM
Lutetium-171.html 3,668 A 5

/26/1998 8:15:38 PM
Lutetium-172.html 3,668 A 5

/26/1998 8:15:40 PM
Lutetium-173.html 4,133 A 5

/26/1998 8:15:40 PM
Lutetium-174.html 4,133 A 5

/26/1998 8:15:42 PM
Lutetium-174m.html 4,155 A 5

/26/1998 8:15:42 PM
Lutetium-176.html 4,133 A 5

/26/1998 8:15:44 PM
Lutetium-176m.html 3,671 A 5

/26/1998 8:15:44 PM
Lutetium-177.html 4,130 A 5

/26/1998 8:15:46 PM
Lutetium-177m.html 4,136 A 5

/26/1998 8:15:46 PM
Lutetium-178.html 4,175 A 5

/26/1998 8:15:48 PM
Lutetium-178m.html 4,178 A 5

/26/1998 8:15:48 PM
Lutetium-179.html 3,668 A 5

/26/1998 8:15:50 PM
Magnesium-28.html 3,744 A 5

/26/1998 8:15:50 PM
Manganese-51.html 3,779 A 5

/26/1998 8:15:52 PM
Manganese-52.html 3,666 A 5

/26/1998 8:15:52 PM
Manganese-52m.html 4,243 A 5

/26/1998 8:15:54 PM
Manganese-53.html 4,129 A 5

/26/1998 8:15:54 PM
Manganese-54.html 3,666 A 5

/26/1998 8:15:56 PM
Manganese-56.html 3,666 A 5

/26/1998 8:15:56 PM
Mendelevium-257.html 3,661 A 5

/26/1998 8:15:58 PM
Mercury-193.html 4,636 A 5

/26/1998 8:15:58 PM
Mercury-193m.html 4,681 A 5
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/26/1998 8:16:00 PM
Mercury-194.html

/26/1998 8:16:00 PM
Mercury-195.html

/26/1998 8:16:02 PM
Mercury-195m.html

/26/1998 8:16:02 PM
Mercury-197.html

/26/1998 8:16:04 PM
Mercury-197m.html

/26/1998 8:16:04 PM
Mercury-199m.html

/26/1998 8:16:06 PM
Mercury-203.html

/26/1998 8:16:06 PM
Molybdenum-lOl.html

/26/1998 8:16:08 PM
Molybdenum-90.html

/26/1998 8:16:08 PM
Molybdenum-93.html

/26/1998 8:16:10 PM
Molybdenum-93m.html

/26/1998 8:16:12 PM
Molybdenum-99.html

/26/1998 8:16:12 PM
Neodymium-136.html

/26/1998 8:16:14 PM
Neodymium-138.html

/26/1998 8:16:14 PM
Neodymium-139.html

/26/1998 8:16:16 PM
Neodymium-139m.html

/26/1998 8:16:16 PM
Neodymium-141.html

/26/1998 8:16:18 PM
Neodymium-147.html

/26/1998 8:16:18 PM
Neodymium-149.html

/26/1998 8:16:20 PM
Neodymium-151.html

/26/1998 8:16:20 PM
Neptunium-232.html

/26/1998 8:16:22 PM
Neptunium-233.html

/26/1998 8:16:22 PM
Neptunium-234.html

/26/1998 8:16:24 PM
Neptunium-235.html

/26/1998 8:16:24 PM
Neptunium-236(l.15E+5y).html

/26/1998 8:16:26 PM

4,640

4,636

4,639

A 5

A 5

A 5

4,704 A 5

4,707

5,146

4,636

4, 187

3,726

3, 673

3, 675

4,134

3, 784

3, 671

3,716

3, 674

3,671

4,133

3, 716

3,716

3,698

3,211

3,166

3, 672

3, 705

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5
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h).htmlNeptunium-236(22.5

/26/1998 8:16:26 PM
Neptunium-237.html

/26/1998 8:16:28 PM
Neptunium-238.html

/26/1998 8:16:28 PM
Neptunium-239.html

/26/1998 8:16:30 PM

3, 698

3, 675

3, 654

3, 652

A 5

A 5

A 5

A 5

Neptunium-240.html
/26/1998 8:16:30 PM
Nickel-56.html

/26/1998 8:16:32 PM
Nickel-57.html

/26/1998 8:16:32 PM
Nickel-59.html

/26/1998 8:16:34 PM
Nickel-63.html

/26/1998 8:16:34 PM
Nickel-65.html

/26/1998 8:16:36 PM
Nickel-66.html

/26/1998 8:16:36 PM
Niobium-88.html

/26/1998 8:16:38 PM
Niobium-89(122 min).html

/26/1998 8:16:38 PM
Niobium-89m(66min).html

/26/1998 8:16:40 PM
Niobium-90.html

/26/1998 8:16:42 PM
Niobium-93m.html

/26/1998 8:16:42 PM
Niobium-94.html

/26/1998 8:16:44 PM
Niobium-95.html

/26/1998 8:16:44 PM
Niobium-95m.html

/26/1998 8:16:46 PM
Niobium-96.html

/26/1998 8:16:48 PM
Niobium-97.html

/26/1998 8:16:48 PM
Niobium-98.html

/26/1998 8:16:50 PM
Osmium-180.html

/26/1998 8:16:52 PM
Osmium-181.html

/26/1998 8:16:52 PM
Osmium-182.html

/26/1998 8:16:54 PM
Osmium-185.html

3,211 A 5

4,193

4,135

4,135

4,135

4,135

4, 598

4,213

3, 688

3,684

3, 660

4,126

3, 662

3, 660

4,125

3, 660

3,705

3,705

4,254

4, 192

4, 147

4,148

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5
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/26/1998 8:16:56 PM
Osmium-189m.html 4,150 A 5

/26/1998 8:16:56 PM
Osmium-191.html 4,609 A 5

/26/1998 8:16:58 PM
Osmium-191m.html 4,150 A 5

/26/1998 8:16:58 PM
Osmium-193.html 4,609 A 5

/26/1998 8:17:00 PM
Osmium-194.html 4,612 A 5

/26/1998 8:17:02 PM
Palladium-100.html 4,205 A 5

/26/1998 8:17:02 PM
Palladium-101.html 4,156 A 5

/26/1998 8:17:04 PM
Palladium-103.html 4,618 A 5

/26/1998 8:17:06 PM
Palladium-107.html 4,637 A 5

/26/1998 8:17:06 PM
Palladium-109.html 4,156 A 5

/26/1998 8:17:08 PM
Phosphorus-32.html 3,816 A 5

/26/1998 8:17:10 PM
Phosphorus-33.html 3,667 A 5

/26/1998 8:17:10 PM
Platinum-186.html 3,163 A 5

/26/1998 8:17:12 PM
Platinum-188.html 3,163 A 5

/26/1998 8:17:14 PM
Platinum-189.html 3,163 A 5

/26/1998 8:17:14 PM
Platinum-191.html 3,163 A 5

/26/1998 8:17:16 PM
Platinum-193.html 3,649 A 5

/26/1998 8:17:18 PM
Platinum-193m.html 3,652 A 5

/26/1998 8:17:18 PM
Platinum-195m.html 3,652 A 5

/26/1998 8:17:20 PM
Platinum-197.html 3,163 A 5

/26/1998 8:17:22 PM
Platinum-197m.html 3,211 A 5

/26/1998 8:17:22 PM
Platinum-199.html 3,208 A 5

/26/1998 8:17:24 PM
Platinum-200.html 3,163 A 5

/26/1998 8:17:26 PM
Plutonium-234.html 3,683 A 5

/26/1998 8:17:26 PM
Plutonium-235.html 3,716 A 5

/26/1998 8:17:28 PM
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Plutonium-236.html

/26/1998 8:17:30 PM
Plutonium-237.html

/26/1998 8:17:32 PM
Plutonium-238.html

/26/1998 8:17:32 PM
Plutonium-239.html

/26/1998 8:17:34 PM
Plutonium-240.html

/26/1998 8:17:36 PM
Plutonium-241.html

/26/1998 8:17:36 PM
Plutonium-242.html

/26/1998 8:17:38 PM
Plutonium-243.html

/26/1998 8:17:40 PM
Plutonium-244.html

/26/1998 8:17:40 PM
Plutonium-245.html

/26/1998 8:17:42 PM
Plutonium-246.html

/26/1998 8:17:44 PM
Polonium-203.html

/26/1998 8:17:44 PM
Polonium-205.html

/26/1998 8:17:46 PM
Polonium-207.html

/26/1998 8:17:48 PM
Polonium-210.html

/26/1998 8:17:50 PM
Potassium-40.html

/26/1998 8:17:50 PM
Potassium-42.html

/26/1998 8:17:52 PM
Potassium-43.html

/26/1998 8:17:54 PM
Potassium-44.html

/26/1998 8:17:54 PM
Potassium-45.html

/26/1998 8:17:56 PM
Praseodymium-136.html

/26/1998 8:17:58 PM
Praseodymium-137.html

/26/1998 8:17:58 PM
Praseodymium-138m.html

/26/1998 8:18:00 PM
Praseodymium-139.html

/26/1998 8:18:02 PM
Praseodymium-142.html

/26/1998 8:18:02 PM
Praseodymium-142m.html

4,128

3,671

4,158

4,621

A 5

A 5

A 5

A 5

4,621 A 5

4,621 A 5

4,621 A 5

3, 671

4,621

3, 671

4,135

3, 769

3, 713

3, 668

3, 672

3, 164

3,163

3, 163

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

3,694

3, 694

4,255

3,725

3, 683

3, 680

3, 680

3,728
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/26/1998 8:18:04 PM
Praseodymium-143.html 4,210 A 5

/26/1998 8:18:06 PM
Praseodymium-144.html 4,254 A 5

/26/1998 8:18:06 PM
Praseodymium-145.html 3,680 A 5

/26/1998 8:18:08 PM
Praseodymium-147.html 4,187 A 5

/26/1998 8:18:10 PM
Promethium-141.html 4,250 A 5

/26/1998 8:18:10 PM
Promethium-143.html 3,675 A 5

/26/1998 8:18:12 PM
Promethium-144.html 3,676 A 5

/26/1998 8:18:14 PM
Promethium-145.html 4,139 A 5

/26/1998 8:18:14 PM
Promethium-146.html 3,676 A 5

/26/1998 8:18:16 PM
Promethium-147.html 4,158 A 5

/26/1998 8:18:18 PM
Promethium-148.html 4,138 A 5

/26/1998 8:18:18 PM
Promethium-148m.html 3,679 A 5

/26/1998 8:18:20 PM
Promethium-149.html 4,136 A 5

/26/1998 8:18:22 PM
Promethium-150.html 3,674 A 5

/26/1998 8:18:24 PM
Promethium-151.html 3,674 A 5

/26/1998 8:18:24 PM
Protactinium-227.html 3,772 A 5

/26/1998 8:18:26 PM
Protactinium-228.html 4,146 A 5

/26/1998 8:18:28 PM
Protactinium-230.html 4,146 A 5

/26/1998 8:18:28 PM
Protactinium-231.html 4,631 A 5

/26/1998 8:18:30 PM
Protactinium-232.html 4,609 A 5

/26/1998 8:18:30 PM
Protactinium-233.html 4,144 A 5

/26/1998 8:18:32 PM
Protactinium-234.html 3,681 A 5

/26/1998 8:18:34 PM
radionuclides list.html 37,488 A 8

/26/1997 7:14:16 AM
radionuclides.lhtml 71,211 A 5

/11/2001 4:29:32 PM
Radium-223.html 3,646 A 5

/26/1998 8:18:34 PM
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Radium-224.html 3,646 A 5

/26/1998 8:18:36 PM
Radium-225.html 3,646 A 5

/26/1998 8:18:38 PM
Radium-226.html 3,646 A 5

/26/1998 8:18:38 PM
Radium-227.html 3,709 A 5

/26/1998 8:18:40 PM
Radium-228.html 3,646 A 5

/26/1998 8:18:42 PM
Radon-220.html 3,739 A 5

/26/1998 8:18:42 PM
Radon-222.html 3,739 A 5

/26/1998 8:18:44 PM
Rhenium-177.html 4,228 A 5

/26/1998 8:18:46 PM
Rhenium-178.html 4,172 A 5

/26/1998 8:18:46 PM
Rhenium-181.html 3,665 A 5

/26/1998 8:18:48 PM
Rhenium-182(12.7h).html 3,730 A 5

/26/1998 8:18:50 PM
Rhenium-182(64.Oh).html 3,730 A 5

/26/1998 8:18:50 PM
Rhenium-182(64.oh).html 3,707 A 5

/26/1998 8:18:52 PM
Rhenium-184.html 3,665 A 5

/26/1998 8:18:52 PM
Rhenium-184m.html 3,669 A 5

/26/1998 8:18:54 PM
Rhenium-186.html 3,665 A 5

/26/1998 8:18:56 PM
Rhenium-186m.html 4,150 A 5

/26/1998 8:18:56 PM
Rhenium-187.html 4,127 A 5

/26/1998 8:18:58 PM
Rhenium-188.html 3,665 A 5

/26/1998 8:19:00 PM
Rhenium-188m.html 3,713 A 5

/26/1998 8:19:00 PM
Rhenium-189 .html 3,665 A 5

/26/1998 8:19:02 PM
Rhodium-100.html 4,150 A 5

/26/1998 8:19:04 PM
Rhodium-lOl.html 4,152 A 5

/26/1998 8:19:04 PM
Rhodium-lOlm.html 4,153 A 5

/26/1998 8:19:06 PM
Rhodium-102.html 4,153 A 5

/26/1998 8:19:06 PM
Rhodium-102m.html 4,618 A 5
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/26/1998 8:19:08 PM
Rhodium-103m.html

/26/1998 8:19:10 PM
Rhodium-105.html

/26/1998 8:19:10 PM
Rhodium-106m.html

/26/1998 8:19:12 PM
Rhodium-107.html

/26/1998 8:19:14 PM
Rhodium-99.html

/26/1998 8:19:14 PM
Rhodium-99m.html

/26/1998 8:19:16 PM
Rubidium-79.html

/26/1998 8:19:18 PM
Rubidium-81 .html

/26/1998 8:19:18 PM
Rubidium-8 lm.html

/26/1998 8:19:20 PM
Rubidium- 82m.html

/26/1998 8:19:22 PM
Rubidium-83.html

/26/1998 8:19:22 PM
Rubidium-84.html

/26/1998 8:19:24 PM
Rubidium-86 .html

/26/1998 8:19:26 PM
Rubidium-87.html

/26/1998 8:19:26 PM
Rubidium-88 .html

/26/1998 8:19:28 PM
Rubidium-89 .html

/26/1998 8:19:30 PM
Ruthenium-103.html

/26/1998 8:19:30 PM
Ruthenium-105.html

/26/1998 8:19:32 PM
Ruthenium-106.html

/26/1998 8:19:34 PM
Ruthenium-94.html

/26/1998 8:19:34 PM
Ruthenium-97.html

/26/1998 8:19:36 PM
Samarium-141.html

/26/1998 8:19:36 PM
Samarium-141m.html

/26/1998 8:19:38 PM
Samarium-142.html

/26/1998 8:19:40 PM
Samarium-145.ht-ml

/26/1998 8:19:40 PM

4, 198

4, 612

4,153

4,657

4, 147

4, 161

3, 691

3, 160

3, 694

3, 163

3, 160

3,160

3, 160

3, 160

3, 677

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

3,691 A 5

4, 154

4, 153

4,618

4,246

4,150

3, 694

A 5

A 5

A 5

A 5

A 5

A 5

3,211 A 5

3,208

3, 164

A 5

A 5
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Samarium-146.html 3,671 A 5

/26/1998 8:19:42 PM
Samarium-147.html 3,671 A 5

/26/1998 8:19:44 PM
Samarium-151.html 3,670 A 5

/26/1998 8:19:44 PM
Samarium-153.html 3,649 A 5

/26/1998 8:19:46 PM
Samarium-155.html 3,694 A 5

/26/1998 8:19:48 PM
Samarium-156.html 3,163 A 5

/26/1998 8:19:48 PM
Scandium-43.html 3,160 A 5

/26/1998 8:19:50 PM
Scandium-44.html 3,160 A 5

/26/1998 8:19:52 PM
Scandium-44m.html 3,163 A 5

/26/1998 8:19:52 PM
Scandium-46.html 3,161 A 5

/26/1998 8:19:54 PM
Scandium-47.html 3,646 A 5

/26/1998 8:19:54 PM
Scandium-48.html 3,160 A 5

/26/1998 8:19:56 PM
Scandium-49.html 3,205 A 5

/26/1998 8:19:58 PM
Selenium-70.html 3,785 A 5

/26/1998 8:19:58 PM
Selenium-73.html 3,663 A 5

/26/1998 8:20:00 PM
Selenium-73m.html 3,714 A 5

/26/1998 8:20:02 PM
Selenium-75.html 3,664 A 5

/26/1998 8:20:02 PM
Selenium-79.html 3,664 A 5

/26/1998 8:20:04 PM
Selenium-81.html 4,170 A 5

/26/1998 8:20:06 PM
Selenium-81m.html 3,714 A 5

/26/1998 8:20:06 PM
Selenium-83.html 3,711 A 5

/26/1998 8:20:08 PM
Silicon-31.html 4,300 A 5

/26/1998 8:20:10 PM
Silicon-32.html 4,676 A 5

/26/1998 8:20:10 PM
Silver-102.html 4,785 A 5

/26/1998 8:20:12 PM
Silver-103.html 4,192 A 5

/26/1998 8:20:12 PM
Silver-104.html 4,192 A 5
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/26/1998 8:20:14 PM
Silver-104m.html 4,195 A 5

/26/1998 8:20:16 PM
Silver-105.htm]- 4,147 A 5

/26/1998 8:20:16 PM
Silver-106.html 4,654 A 5

/26/1998 8:20:18 PM
Silver-106m.html 4,150 A 5

/26/1998 8:20:20 PM
Silver-108m.html 4,153 A 5

/26/1998 8:20:20 PM
Silver-lOrm.html 4,153 A 5

/26/1998 8:20:22 PM
Silver-illl.htm] 4,625 A 5

/26/1998 8:20:24 PM
Silver-112.html 4,147 A 5

/26/1998 8:20:24 PM
Silver-115.html 4,654 A 5

/26/1998 8:20:26 PM
Sodium-22.html 3,155 A 5

/26/1998 8:20:28 PM
Sodium-24.html 3,154 A 5

/26/1998 8:20:28 PM
Strontium-80.html 3,766 A 5

/26/1998 8:20:30 PM
Strontium-81.html 3,714 A 5

/26/1998 8:20:32 PM
Strontium-82.html 4,133 A 5

/26/1998 8:20:32 PM
Strontium-83.html 3,669 A 5

/26/1998 8:20:34 PM
Strontium-85.html 3,666 A 5

/26/1998 8:20:36 PM
Strontium-85m.html 3,714 A 5

/26/1998 8:20:36 PM
Strontium-87m.html 3,672 A 5

/26/1998 8:20:38 PM
Strontium-89.html 4,132 A 5

/26/1998 8:20:38 PM
Strontium-90.html 4,151 A 5

/26/1998 8:20:40 PM
Strontium-91.html 3,666 A 5

/26/1998 8:20:42 PM
Strontium-92.ht-ml 3,666 A 5

/26/1998 8:20:42 PM
Sulfur-35.html 4,639 A 5

/26/1998 8:20:44 PM
Tantalum-172.ht-ml 3,815 A 5

/26/1998 8:20:46 PM
Tantalum-173.html 3,668 A 5

/26/1998 8:20:46 PM
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Tantalum-174.html

/26/1998 8:20:48 PM
Tantalum-175.html

/26/1998 8:20:50 PM
Tantalum-176.html

/26/1998 8:20:50 PM
Tantalum-177.html

/26/1998 8:20:52 PM
Tantalum-178.html

/26/1998 8:20:54 PM
Tantalum-179 .ht ml

/26/1998 8:20:54 PM
Tantalum-180.html

/26/1998 8:20:56 PM
Tantalum-180m.html

/26/1998 8:20:58 PM
Tantalum-182.html

/26/1998 8:20:58 PM
Tantalum-182m.html

/26/1998 8:21:00 PM
Tantalum-183.html

/26/1998 8:21:02 PM
Tantalum-184.html

/26/1998 8:21:02 PM
Tantalum-185.html

/26/1998 8:21:04 PM
Tantalum-186.html

/26/1998 8:21:06 PM
Technetium-lOl.html

/26/1998 8:21:06 PM
Technetium-104.html

/26/1998 8:21:08 PM
Technetium-93.html

/26/1998 8:21:10 PM
Technetium-93m.html

/26/1998 8:21:10 PM
Technetium-94.html

/26/1998 8:21:12 PM
Technetium-94m.html

/26/1998 8:21:14 PM
Technetium-95.html

/26/1998 8:21:14 PM
Technetium-95m.html

/26/1998 8:21:16 PM
Technetium-96.html

/26/1998 8:21:16 PM
Technetium-96m.html

/26/1998 8:21:18 PM
Technetium-97.html

/26/1998 8:21:20 PM
Technetium-97m.. html

3, 713

3, 668

3, 668

3,668

3,668

3, 668

3,670

3, 671

3, 670

4,178

4,130

3, 668

3,713

4, 175

4, 181

4,181

3, 671

3,785

3, 671

3, 719

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

A 5

3,671 A 5

3,674 A 5

3,671 A 5

3,719 A 5

3,671 A 5

4,136 A 5
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/26/1998 8:21:20 PM
Technetium-98.html 3,672 A 5

/26/1998 8:21:22 PM
Technetium-99.html 4,134 A 5

/26/1998 8:21:24 PM
Technetium-99m.html 3,674 A 5

/26/1998 8:21:24 PM
Tellurium-116.html 3,727 A 5

/26/1998 8:21:26 PM
Tellurium-121.html 3,671 A 5

/26/1998 8:21:26 PM
Tellurium-121m.html 4,159 A 5

/26/1998 8:21:28 PM
Tellurium-123.html 4,618 A 5

/26/1998 8:21:30 PM
Tellurium-123m.html 4,159 A 5

/26/1998 8:21:30 PM
Tellurium-125m.html 4,157 A 5

/26/1998 8:21:32 PM
Tellurium-127.html 3,671 A 5

/26/1998 8:21:34 PM
Tellurium-127m.html 4,139 A 5

/26/1998 8:21:34 PM
Tellurium-129.html 3,716 A 5

/26/1998 8:21:36 PM
Tellurium-129m.html 3,676 A 5

/26/1998 8:21:38 PM
Tellurium-131.html 4,656 A 5

/26/1998 8:21:38 PM
Tellurium-131m.html 4,614 A 5

/26/1998 8:21:40 PM
Tellurium-132.html 4,612 A 5

/26/1998 8:21:40 PM
Tellurium-133.html 4,656 A 5

/26/1998 8:21:42 PM
Tellurium-133m.html 4,659 A 5

/26/1998 8:21:44 PM
Tellurium-134.html 4,656 A 5

/26/1998 8:21:44 PM
Terbium-147.html 3,205 A 5

/26/1998 8:21:46 PM
Terbium-149.html 3,160 A 5

/26/1998 8:21:48 PM
Terbium-150.html 3,160 A 5

/26/1998 8:21:48 PM
Terbium-151.html 3,160 A 5

/26/1998 8:21:50 PM
Terbium-153.html 3,160 A 5

/26/1998 8:21:50 PM
Terbium-154.html 3,160 A 5

/26/1998 8:21:52 PM
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Terbium-155.html 3,160 A 5

/26/1998 8:21:54 PM
Terbium-156.html 3,160 A 5

/26/1998 8:21:54 PM
Terbium-156m(24.4h).html 3,184 A 5

/26/1998 8:21:56 PM
Terbium-156m(5.0h).html 3,181 A 5

/26/1998 8:21:58 PM
Terbium-157.html 3,667 A 5

/26/1998 8:21:58 PM
Terbium-158.html 3,161 A 5

/26/1998 8:22:00 PM
Terbium-160.html 3,161 A 5

/26/1998 8:22:02 PM
Terbium-161.html 3,646 A 5

/26/1998 8:22:02 PM
Thallium-194.html 3,694 A 5

/26/1998 8:22:04 PM
Thallium-194m.lhtml 3,697 A 5

/26/1998 8:22:04 PM
Thallium-195.html 3,208 A 5

/26/1998 8:22:06 PM
Thallium-197.html 3,163 A 5

/26/1998 8:22:08 PM
Thallium-198.html 3,163 A 5

/26/1998 8:22:08 PM
Thallium-198m.lhtml 3,211 A 5

/26/1998 8:22:10 PM
Thallium-199.html 3,163 A 5

/26/1998 8:22:10 PM
Thallium-200.html 3,163 A 5

/26/1998 8:22:12 PM
Thallium-201.html 3,163 A 5

/26/1998 8:22:14 PM
Thallium-202.html 3,163 A 5

/26/1998 8:22:14 PM
Thallium-204.html 3,163 A 5

/26/1998 8:22:16 PM
Thorium-226.html 4,218 A 5

/26/1998 8:22:18 PM
Thorium-227.html 3,669 A 5

/26/1998 8:22:18 PM
Thorium-228.html 4,152 A 5

/26/1998 8:22:20 PM
Thorium-229.html 4,615 A 5

/26/1998 8:22:22 PM
Thorium-230.html 4,615 A 5

/26/1998 8:22:22 PM
Thorium-231.html 3,665 A 5

/26/1998 8:22:24 PM
Thorium-232.html 4,615 A 5
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/26/1998 8:22:26 PM
Thorium-234.html 4,129 A 5

/26/1998 8:22:26 PM
Thulium-162.html 3,691 A 5

/26/1998 8:22:28 PM
Thulium-166.html 3,160 A 5

/26/1998 8:22:28 PM
Thulium-167.html 3,646 A 5

/26/1998 8:22:30 PM
Thulium-170.html 3,647 A 5

/26/1998 8:22:32 PM
Thulium-171.html 3,667 A 5

/26/1998 8:22:32 PM
Thulium-172.html 3,646 A 5

/26/1998 8:22:34 PM
Thulium-173.html 3,160 A 5

/26/1998 8:22:36 PM
Thulium-175.html 3,691 A 5

/26/1998 8:22:36 PM
Tin-lO1.html 3,750 A 5

/26/1998 8:22:38 PM
Tin-lll.html 3,698 A 5

/26/1998 8:22:40 PM
Tin-113.html 4,116 A 5

/26/1998 8:22:40 PM
Tin-117m.html 4,139 A 5

/26/1998 8:22:42 PM
Tin-119m.html 4,118 A 5

/26/1998 8:22:42 PM
Tin-121.html 4,115 A 5

/26/1998 8:22:44 PM
Tin-121m.html 4,119 A 5

/26/1998 8:22:46 PM
Tin-123.html 4,117 A 5

/26/1998 8:22:46 PM
Tin-123m.html 3,701 A 5

/26/1998 8:22:48 PM
Tin-125.html 4,116 A 5

/26/1998 8:22:50 PM
Tin-126.html 3,655 A 5

/26/1998 8:22:50 PM
Tin-127.html 3,653 A 5

/26/1998 8:22:52 PM
Tin-128.html 3,698 A 5

/26/1998 8:22:54 PM
Titanium-44.html 4,243 A 2

/2/2000 8:42:50 AM
Titanium-45.html 4,147 A 5

/26/1998 8:22:56 PM
Tungsten-176.html 3,163 A 5

/26/1998 8:22:58 PM
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Tungsten-177.html 3,163 A 5

/26/1998 8:22:58 PM
Tungsten-178.html 3,163 A 5

/26/1998 8:23:00 PM
Tungsten-179.html 3,208 A 5

/26/1998 8:23:02 PM
Tungsten-181.html 3,163 A 5

/26/1998 8:23:02 PM
Tungsten-185.html 3,649 A 5

/26/1998 8:23:04 PM
Tungsten-187.html 3,163 A 5

/26/1998 8:23:06 PM
Tungsten-188.html 3,650 A 5

/26/1998 8:23:06 PM
Uranium-230.html 4,645 A 5

/26/1998 8:23:08 PM
Uranium-231.html 4,609 A 5

/26/1998 8:23:08 PM
Uranium-232.html 4,636 A 5

/26/1998 8:23:10 PM
Uranium-233.html 4,636 A 5

/26/1998 8:23:12 PM
Uranium-234.html 4,169 A 1

/25/1999 8:57:50 AM
Uranium-235.html 4,649 A 5

/26/1998 8:23:12 PM
Uranium-236.html 4,636 A 5

/26/1998 8:23:14 PM
Uranium-237.html 4,609 A 5

/26/1998 8:23:16 PM
Uranium-238.html 4,648 A 5

/26/1998 8:23:16 PM
Uranium-239.html 4,192 A 5

/26/1998 8:23:18 PM
Uranium-240.html 4,147 A 5

/26/1998 8:23:20 PM
Uranium-natural.html 4,678 A 5

/26/1998 8:23:20 PM
Vanadium-47.html 4,238 A 5

/26/1998 8:23:22 PM
Vanadium-48.html 3,662 A 5

/26/1998 8:23:24 PM
Vanadium-49.html 4,143 A 5

/26/1998 8:23:24 PM
Xenon-120.html 3,213 A 5

/26/1998 8:23:26 PM
Xenon-121.html 3,201 A 5

/26/1998 8:23:28 PM
Xenon-122.html 3,156 A 5

/26/1998 8:23:28 PM
Xenon-123.html 3,156 A 5
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/26/1998 8:23:30 PM
Xenon-125.html 3,167 A 5

/26/1998 8:23:32 PM
Xenon-127.html 3,167 A 5

/26/1998 8:23:32 PM
Xenon-129m.html 3,170 A 5

/26/1998 8:23:34 PM
Xenon-13lm.html 3,170 A 5

/26/1998 8:23:36 PM
Xenon-133.html 3,167 A 5

/26/1998 8:23:36 PM
Xenon-133m.html 3,170 A 5

/26/1998 8:23:38 PM
Xenon-135.html 3,167 A 5

/26/1998 8:23:38 PM
Xenon-135m.html 3,215 A 5

/26/1998 8:23:40 PM
Xenon-138.html 3,212 A 5

/26/1998 8:23:42 PM
Ytterbium-162.html 3,773 A 5

/26/1998 8:23:42 PM
Ytterbium-166.html 3,671 A 5

/26/1998 8:23:44 PM
Ytterbium-167.html 3,716 A 5

/26/1998 8:23:46 PM
Ytterbium-169.html 3,671 A 5

/26/1998 8:23:46 PM
Ytterbium-175.html 4,133 A 5

/26/1998 8:23:48 PM
Ytterbium-177.html 3,716 A 5

/26/1998 8:23:50 PM
Ytterbium-178.html 3,716 A 5

/26/1998 8:23:50 PM
Yttrium-86.html 3,660 A 5

/26/1998 8:23:52 PM
Yttrium-86m.html 3,717 A 5

/26/1998 8:23:54 PM
Yttrium-87.html 3,660 A 5

/26/1998 8:23:54 PM
Yttrium-88.html 3,662 A 5

/26/1998 8:23:56 PM
Yttrium-90.html 4,124 A 5

/26/1998 8:23:58 PM
Yttrium-90m.html 3,663 A 5

/26/1998 8:23:58 PM
Yttrium-91.html 4,124 A 5

/26/1998 8:24:00 PM
Yttrium-91m.html 3,708 A 5

/26/1998 8:24:02 PM
Yttrium-92.html 3,660 A 5

/26/1998 8:24:02 PM
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Yttrium-93.html 3,660 A 5

/26/1998 8:24:04 PM
Yttrium-94.html 4,167 A 5

/26/1998 8:24:06 PM
Yttrium-95.html 4,167 A 5

/26/1998 8:24:06 PM
Zinc-62.html 3,148 A 5

/26/1998 8:24:08 PM
Zinc-63.html 3,679 A 5

/26/1998 8:24:10 PM
Zinc-65.html 3,149 A 5

/26/1998 8:24:10 PM
Zinc-69.html 3,193 A 5

/26/1998 8:24:12 PM
Zinc-69m.html 3,151 A 5

/26/1998 8:24:14 PM
Zinc-71m.html 3,151 A 5

/26/1998 8:24:14 PM
Zinc-72.html 3,148 A 5

/26/1998 8:24:16 PM
Zirconium-86.html 4,223 A 5

/26/1998 8:24:18 PM
Zirconium-88.html 4,153 A 5

/26/1998 8:24:18 PM
Zirconium-89.html 4,150 A 5

/26/1998 8:24:20 PM
Zirconium-93.html 5,562 A 5

/26/1998 8:24:20 PM
Zirconium-95.html 4,616 A 5

/26/1998 8:24:22 PM
Zirconium-97.html 4,150 A 5

/26/1998 8:24:24 PM

D:\QADisk\InstallationCD\program files\PCSATool\Probability\Total:
2,390 MB Files: 1

ProbPrac.mdb 2,447,360 A 8
/3/2001 10:24:46 PM

D:\QADisk\InstallationCD\program files\PCSATool\Projects\Total:
1,138 MB Files: 2
PCSADemo.mdb 536,576 A 7

/24/2002 4:15:54 PM

D:\QADisk\InstallationCD\program files\PCSATool\Projects\Workdir\Tota
1: 614 MB Files: 1
Working.mdb 628,736 A 7

/26/2002 5:45:04 PM
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D:\QADisk\InstallationCD\program files\PCSATool\Saphire6\Total:
12,966 MB Files: 214
DeIsLl.isu 5,727 A 1

2/10/1999 1:44:34 PM
DeIsL2.isu 5,575 A 5

/22/2001 1:56:28 PM
DeIsL3.isu 5,599 A 5

/22/2001 1:59:54 PM

D:\QADisk\InstallationCD\program files\PCSATool\Saphire6\DEMO\Total:
267 MB Files: 58

ANALYSIS.BLK 150,016 A 9
/24/2001 5:25:20 PM
ANALYSIS.DAT 2,318 A 9

/24/2001 5:25:20 PM
ANALYSIS.IDX 849 A 9

/24/2001 5:25:20 PM
CCS.DLS 5,682 A 9

/26/2001 3:54:16 PM
CURRENT.DAT 1,400 A 5

/25/2001 1:40:52 PM
DEMO.SRA 0 A 1

/9/2001 2:13:28 PM
ECS.DLS 5,675 A 9

/26/2001 3:54:44 PM
ENDSTATE.BLK 128 A 9

/24/2001 5:25:18 PM
ENDSTATE.DAT 232 A 9

/24/2001 5:25:18 PM
ENDSTATE.IDX 887 A 9

/24/2001 5:25:20 PM
EVATTR.BLK 128 A 1

/1/1992 5:00:00 AM
EVATTR.DAT 1,526 A 9

/24/2001 5:25:18 PM
EVATTR.IDX 768 A 9

/24/2001 5:25:22 PM
EVENT.BLK 128 A 9

/24/2001 5:25:18 PM
EVENT.DAT 4,758 A 9

/26/2001 3:56:16 PM
EVENT.IDX 7,985 A 9

/24/2001 5:25:22 PM
EVENTCNG.BLK 128 A 9

/24/2001 5:25:18 PM
EVENTCNG.DAT 147 A 9

/24/2001 5:25:18 PM
EVENTCNG.IDX 2,292 A 9

/24/2001 5:25:22 PM
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EVENTREE.BLK

/26/2001 3:56:16 PM
EVENTREE.DAT

/26/2001 3:56:16 PM
EVENTREE.IDX

/24/2001 5:25:22 PM
FAM.DAT

0/29/1999 3:15:14 PM
FAMILY.BLK

/26/2001 3:56:16 PM
FAMILY.DAT

/13/2002 4:30:58 PM
FAMILY.IDX

/24/2001 5:25:22 PM
GATE.DAT

/24/2001 5:25:18 PM
GATE.IDX

/24/2001 5:25:22 PM
GRAPHICS.BLK

/17/1996 5:19:58 PM
GRAPHICS.DAT

/24/2001 5:25:18 PM
GRAPHICS.IDX

/24/2001 5:25:28 PM
HISTGRAM.DAT

/24/2001 5:25:18 PM
HISTGRAM.IDX

/24/2001 5:25:22 PM
LOSP.ETG

/26/2001 3:54:54 PM
PLANT.BLK

/1/1992 5:00:00 AM
PLANT.DAT

/1/1992 5:00:00 AM
PLANT. IDX

/1/1992 5:00:00 AM
PRA.BLK

/1/1992 5:00:00 AM
PRA.DAT

/1/1992 5:00:00 AM
PRA.IDX

/1/1992 5:00:00 AM
REPORTS.BLK

/17/1996 5:19:58 PM
REPORTS.DAT

2/12/1997 9:01:24 AM
REPORTS.IDX

2/12/1997 9:01:34 AM
RESULTS.BLK

/24/2001 5:25:22 PM
RESULTS.DAT

1,408 A 9

168 A 9

1,659 A 9

85 A l

2, 560

428

887

1,239

887

128

A 9

A 6

A 9

A 9

A 9

A 1

30 A 9

202

326

1,482

919

128

198

172

128

116

146

128

A 9

A 9

A 9

A 9

A 1

A 1

A 1

A 1

A 1

A 1

A 1

30 A 1

202 A 1

8,960 A 9

3,432 A 9
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/24/2001 5:25:22 PM
RESULTS.IDX

/24/2001 5:25:22 PM
SCHEMA.DFL

/9/2001 6:59:00 AM
SEQUENCE.BLK

/24/2001 5:25:18 PM
SEQUENCE.DAT

/24/2001 5:25:18 PM
SEQUENCE.IDX

/24/2001 5:25:22 PM
SLICE.BLK

/30/1997 10:42:40 AM
SLICE.DAT

/24/2001 5:25:18 PM
SLICE.IDX

/24/2001 5:25:28 PM
SYSTEM.BLK

/24/2001 5:25:20 PM
SYSTEM.DAT

/26/2001 3:56:18 PM
SYSTEM.IDX

/24/2001 5:25:24 PM
USERINFO.BLK

/26/2001 3:54:58 PM
USERINFO.DAT

/26/2001 3:56:18 PM

602

40, 419

192

416

2, 096

128

A 9

A 1

A 9

A 9

A 9

A 7

30 A 9

202

11,840

422

1,482

2, 432

1,666

A 9

A 9

A 9

A 9

A 9

A 9

D:\QADisk\InstallationCD\program files\PCSATool\Saphire6\Samples\Tota
1: 100 MB Files: 56

-TMP. EMF
/2/2000 12:01:24 PM
ANALYSIS.BLK

/2/2000 11:45:30 AM
ANALYSIS.DAT

/2/2000 11:45:30 AM
ANALYSIS.IDX

/2/2000 11:45:32 AM
ENDSTATE.BLK

/2/2000 11:45:32 AM
ENDSTATE.DAT

/2/2000 11:45:32 AM
ENDSTATE.IDX

/2/2000 11:45:32 AM
EVATTR.BLK

/2/2000 11:45:32 AM
EVATTR.DAT

/2/2000 11:45:32 AM
EVATTR.IDX

/2/2000 11:45:32 AM

8,788

512

2,431

849

128

101

202

128

A 2

A 2

A 2

A 2

A 2

A 2

A 2

A 2

68 A 2

168 A 2
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EVENT.BLK

/2/2000 11:45:32 AM
EVENT.DAT

/2/2000 11:57:58 AM
EVENT.IDX

/2/2000 11:57:58 AM
EVENTCNG.BLK

/2/2000 11:45:32 AM
EVENTCNG.DAT

/2/2000 11:45:32 AM
EVENTCNG.IDX

/2/2000 11:45:32 AM
EVENTREE.BLK

/2/2000 11:45:32 AM
EVENTREE.DAT

/2/2000 11:57:58 AM
EVENTREE.IDX

/2/2000 11:57:58 AM
FAM.DAT

/2/2000 11:45:22 AM
FAMILY.BLK

/2/2000 12:02:22 PM
FAMILY.DAT

/3/2000 5:34:00 PM
FAMILY.IDX

/2/2000 11:45:32 AM
GATE.DAT

/2/2000 11:45:32 AM
GATE.IDX

/2/2000 11:45:32 AM
GRAPHICS.BLK

/2/2000 11:45:32 AM
GRAPHICS.DAT

/2/2000 11:45:32 AM
GRAPHICS.IDX

/2/2000 11:45:32 AM
HISTGRAM.DAT

/2/2000 11:45:32 AM
HISTGRAM.IDX

/2/2000 11:45:32 AM
REPORTS.BLK

/2/2000 11:45:32 AM
REPORTS.DAT

/2/2000 11:45:32 AM
REPORTS.IDX

/2/2000 11:45:32 AM
RESULTS.BLK

/2/2000 11:45:32 AM
RESULTS.DAT

/2/2000 11:45:32 AM
RESULTS.IDX

128

591

2, 887

128

117

304

128

690

1,659

A 2

A 2

A 2

A 2

A 2

A 2

A 2

A 2

A 2

85 A 2

1,024

796

887

A 2

A 5

A 2

93 A 2

202

128

103

202

296

236

128

A 2

A 2

A 2

A 2

A 2

A 2

A 2

70 A 2

202

128

243

202

A 2

A 2

A 2

A 2
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/2/2000 11:45:32 AM
SCHEMA.DFL

0/29/1999 6:59:00 AM
SEQUENCE.BLK

/2/2000 11:45:32 AM
SEQUENCE.DAT

/2/2000 11:45:32 AM
SEQUENCE.IDX

/2/2000 11:45:32 AM
SLICE.BLK

/2/2000 11:45:32 AM
SLICE.DAT

/2/2000 11:45:32 AM
SLICE.IDX

/2/2000 11:45:32 AM
SYSTEM.BLK

/2/2000 11:45:32 AM
SYSTEM.DAT

/2/2000 11:45:32 AM
SYSTEM.IDX

/2/2000 11:45:32 AM
UserInfo.blk

/2/2000 12:07:32 PM
UserInfo.dat

/2/2000 12:07:32 PM
ympl.wsp.sra

/2/2000 11:45:22 AM

37, 082

128

193

270

128

107

202

128

196

236

2,560

818

A 1

A 2

A 2

A 2

A 2

A 2

A 2

A 2

A 2

A 2

A 2

A 2

0 A 2

D:\QADisk\InstallationCD\program files\PCSATool\Saphire6\Samples\Temp
late\Total: 35 MB Files: 7
EGG-SSRE-8875-Templates-ASEP.bea 4,828 A 9

/9/1997 6:53:38 AM
EGG-SSRE-8875-Templates-ASEP.bed 1,530 A 9

/9/1997 6:56:28 AM
EGG-SSRE-8875-Templates-ASEP.bei 2,683 A 9

/9/1997 6:45:24 AM
EGG-SSRE-8875-Templates-EIDE.bea 12,704 A 9

/9/1997 6:52:14 AM
EGG-SSRE-8875-Templates-EIDE.bed 4,476 A 9

/9/1997 6:57:58 AM
EGG-SSRE-8875-Templates-EIDE.bei 7,010 A 9

/9/1997 6:48:14 AM
Template.txt

/11/1997 1:19:10 PM
2,385 A 9

D:\QADisk\InstallationCD\program files\PCSATool\Saphire6\TOOLS\Total:
12,428 MB Files: 43

CLASS.BLK 128 A 1
/9/2001 6:59:00 AM
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CLASS.DAT

/9/2001 6:59:00 AM
CLASS.IDX

/9/2001 6:59:00 AM
ETEDLL.DLL

/9/2001 6:59:00 AM
ETERes.DLL

/9/2001 6:59:00 AM
FIXES.DOC

/9/2001 6:59:00 AM
FTEDLL.DLL

/9/2001 6:59:00 AM
FTERes.DLL

/9/2001 6:59:00 AM
GEM.ICO

/9/2001 6:59:00 AM
GEMDATA.DFL

/9/2001 6:59:00 AM
GEMDATA5.DFL

/9/2001 6:59:00 AM
GEMHelp.CNT

/9/2001 6:59:00 AM
GEMHELP.GID

/22/2001 2:30:20 PM
GEMHELP.HLP

/9/2001 6:59:00 AM
PIDDLL.DLL

/9/2001 6:59:00 AM
PIDRes.DLL

/9/2001 6:59:00 AM
PLANT.BLK

/9/2001 6:59:00 AM
PLANT.DAT

/9/2001 6:59:00 AM
PLANT. IDX

/9/2001 6:59:00 AM
README. DOC

/9/2001 6:59:00 AM
RECEVENT.BLK

/9/2001 6:59:00 AM
RECEVENT.DAT

/9/2001 6:59:00 AM
RECEVENT.IDX

/9/2001 6:59:00 AM
SAFHELP.CNT

/9/2001 6:59:00 AM
SAFHELP.GID

/13/2002 4:30:52 PM
Safhelp.hlp

/9/2001 6:59:00 AM
SAGEDLL.DLL

1,930

1,637

117, 248

95,232

56, 843

267,264

154, 112

766

68, 156

67, 114

12,970

80, 852

849,472

94,208

26, 112

128

31,998

23,907

A 1

A 1

A 1

A 1

A 1

A 1

A 1

A l

A 1

A 1

A 1

A 5

A 1

A 1

A l

A l

A 1

A I

861 A 1

128

231,850

207,000

47, 781

262,377

3,317,872

1, 793, 024

A 1

A 1

A 1

A 1

A 6

A 1

A l
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/9/2001 6:59:00 AM
SAPHIRE.DFL

/9/2001 6:59:00 AM
SAPHIRE.ICO

/9/2001 6:59:00 AM
SaphRes.DLL

/9/2001 6:59:00 AM
SaphTech.CNT

/9/2001 6:59:00 AM
SAPHTECH.HLP

/9/2001 6:59:00 AM
SAPHWIN.EXE

/9/2001 6:59:00 AM
SCHEMAG5.DFL

/9/2001 6:59:00 AM
SCHEMAX.DFL

/9/2001 6:59:00 AM
SEditDLL.DLL

/9/2001 6:59:00 AM
SGKDLL.DLL

/9/2001 6:59:00 AM
SGKSMALL.FNT

/9/2001 6:59:00 AM
SGKTHICK.FNT

/9/2001 6:59:00 AM
SMBLFILE.GEN

/9/2001 6:59:00 AM
SMBLFILE.STB

/9/2001 6:59:00 AM
USERINFO.BLK

/13/2002 4:21:54 PM
USERINFO.DAT

/13/2002 4:30:58 PM

215,463

2,238

1,910,272

6,111

791, 611

1,581,568

10, 155

40, 419

144,896

157, 696

3, 967

8,260

17, 084

22,264

2, 560

818

A 1

A 1

A 1

A 1

A 1

A 1

A 1

A l

A 1

A 1

A 1

A 1

A l

A 1

A 6

A 6

D:\QADisk\InstallationCD\program files\PCSATool\Saphire6\YMPl\Total:
154 MB Files: 54

-TMP. EMF
/16/2001 6:47:10 PM
ANALYSIS.BLK

/17/2001 11:09:16 AM
ANALYSIS.DAT

/17/2001 11:09:16 AM
ANALYSIS.IDX

/16/2001 5:57:40 PM
CURRENT.DAT

/17/2001 11:07:56 AM
ELF.DLS

/12/2001 4:44:48 PM
ENDSTATE.BLK

/16/2001 5:56:36 PM

36,704

1,024

2,431

849

2,408

4,558

128

A 7

A 7

A 7

A 7

A 7

A 9

A 7
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ENDSTATE.DAT

/16/2001 5:56:36 PM
ENDSTATE.IDX

/16/2001 5:57:40 PM
EVATTR.BLK

/16/2001 5:56:36 PM
EVATTR.DAT

/16/2001 5:56:36 PM
EVATTR.IDX

/16/2001 5:57:40 PM
EVENT.BLK

/16/2001 5:56:36 PM
EVENT.DAT

/12/2001 4:43:42 PM
EVENT.IDX

/17/2001 10:44:38 AM
EVENTCNG.BLK

/16/2001 5:56:38 PM
EVENTCNG.DAT

/16/2001 5:56:36 PM
EVENTCNG.IDX

/16/2001 5:57:40 PM
EVENTREE.BLK

/16/2001 5:56:38 PM
EVENTREE.DAT

/16/2001 5:56:38 PM
EVENTREE.IDX

/16/2001 5:57:40 PM
FAM.DAT

/16/2001 5:56:36 PM
FAMILY.BLK

/12/2001 4:43:42 PM
FAMILY.DAT

/12/2001 4:45:34 PM
FAMILY. IDX

/16/2001 5:57:40 PM
GATE.DAT

/12/2001 4:43:42 PM
GATE.IDX

/17/2001 9:52:32 AM
GRAPHICS.BLK

/16/2001 5:56:38 PM
GRAPHICS.DAT

/16/2001 5:56:38 PM
GRAPHICS.IDX

/16/2001 5:57:40 PM
HISTGRAM.DAT

/16/2001 5:56:38 PM
HISTGRAM.IDX

/16/2001 5:57:40 PM
MFC.DLS

101 A 7

202

128

A 7

A 7

68 A 7

168

128

8,471

10,534

128

117

304

128

138

270

A 7

A 7

A 9

A 7

A 7

A 7

A 7

A 7

A 7

A 7

85 A 7

2, 048

796

887

1, 953

2,257

128

103

202

296

236

4,362

A 9

A 9

A 7

A 9

A 7

A 7

A 7

A 7

A 7

A 7

A 9
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/12/2001 4:45:06 PM
PASTE.SCR

/16/2001 6:15:40 PM
REPORTS.BLK

/16/2001 5:56:40 PM
REPORTS.DAT

/16/2001 5:56:40 PM
REPORTS.IDX

/16/2001 5:57:40 PM
RESULTS.BLK

/17/2001 11:09:16 AM
RESULTS.DAT

/21/2001 5:28:26 PM
RESULTS.IDX

/17/2001 9:55:10 AM
SCHEMA.DFL

/12/2001 4:44:40 PM
SEQUENCE.BLK

/16/2001 5:56:40 PM
SEQUENCE.DAT

/16/2001 5:56:40 PM
SEQUENCE.IDX

/16/2001 5:57:40 PM
SLICE.BLK

/16/2001 5:56:42 PM
SLICE.DAT

/16/2001 5:56:42 PM
SLICE.IDX

/16/2001 5:57:40 PM
SYSTEM.BLK

/12/2001 4:43:42 PM
SYSTEM.DAT

/12/2001 4:43:42 PM
SYSTEM.IDX

/17/2001 9:55:10 AM
UserInfo.blk

/12/2001 4:45:26 PM
UserInfo.dat

/12/2001 4:45:26 PM
Yoke drop.sra

/16/2001 5:56:36 PM
YOKE-DROP.DLS

/12/2001 4:45:16 PM

414

128

A 7

A 7

70 A 7

202

512

972

602

40, 419

128

193

270

128

107

202

19, 712

784

1,482

2,688

818

A 7

A 7

A 7

A 7

A 9

A 7

A 7

A 7

A 7

A 7

A 7

A 9

A 9

A 7

A 9

A 9

0 A 7

6,019 A 9

D:\QADisk\InstallationCD\program files\PCSATool\Template\Total:
444 MB Files: 1

Template.mdb
/19/2002 10:44:18 AM

454,656 A 7
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D:\QADisk\InstallationCD\program files\PCSATool\Tools\Total: 19,
664 MB Files: 88
COMBAN.BAT 60 A 8

/15/2001 2:59:14 PM
COMBAN.DAT 612 A 7

/23/2002 10:55:52 AM
COMBAN.EXE 74,942 A 8

/24/2001 10:07:38 AM
COMBAN.TXT 6,780 A 7

/23/2002 10:55:52 AM
GROUPDEF.DAT 2,353 A 7

/24/2002 3:28:56 PM
LHS.INP 6,854 A 7

/24/2002 3:29:00 PM
LHS.OUT 2,628 A 7

/24/2002 3:29:02 PM
LHSINP.DAT 3,001 A 7

/24/2002 3:28:56 PM
LHSTYPE.TXT 5 A 9

/17/2001 4:27:54 PM
pcsa-prob.EXE 993,280 A 5

/6/2002 5:58:36 PM
PCSARSAC.DAT 20 A 7

/24/2002 3:29:34 PM
PCSASTAT.TXT 13,363 A 7

/24/2002 3:29:34 PM
RSAC5.BAT 207 A 5

/7/2002 4:54:48 PM
RSAC5.DEF 851 A 7

/24/2002 3:28:56 PM
RSAC5.IN 2,035 A 7

/26/2002 4:40:52 PM
RSAC5.OUT 28,147 A 7

/26/2002 4:41:06 PM
rsac5edit.in 4,279 A 9

/19/2001 2:47:46 PM
RSAC5PRB.BAT 102 A 4

/12/2002 5:09:56 PM
RSAC5RES.OUT 2,908 A 7

/26/2002 4:41:06 PM
RSACLHS.BAT 183 A 5

/3/2002 10:31:14 AM
RSACRD.EXE 92,160 A 9

/20/2001 4:42:22 PM
RUNTYPE.TXT 5 A 9

/17/2001 4:27:24 PM
SNLLHS.EXE 14,373,376 A 7

/27/2001 2:43:56 PM
TNT.EXE 205,492 A 4

/24/1997 10:48:38 AM
VARNAMES.DAT 968 A 7
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/24/2002 3:28:56 PM
writelhsinp.EXE 102,912 A 7

/27/2001 3:07:16 PM

D:\QADisk\InstallationCD\program files\PCSATool\Tools\RSAC5\Total:
2,529 MB Files: 39

DFH.DAT 224 A 6
/27/2000 3:19:52 PM
EX9SRC 311 A 9

/15/1993 1:00:18 PM
EXAMPLE1.DTT 7,226 A 9

/15/1993 1:00:56 PM
EXAMPLE2.DTT 6,551 A 9

/15/1993 1:00:30 PM
EXAMPLE3.DTT 6,326 A 9

/15/1993 1:00:50 PM
EXAMPLE4.DTT 5,651 A 9

/15/1993 1:00:18 PM
EXAMPLE5.DTT 4,526 A 9

/15/1993 1:00:40 PM
EXAMPLE6.DTT 15,326 A 9

/15/1993 1:00:46 PM
EXAMPLE7.DTT 5,201 A 9

/15/1993 1:00:24 PM
EXAMPLE8.DTT 13,526 A 9

/15/1993 1:00:24 PM
EXAMPLE9.DTT 13,976 A 9

/15/1993 1:00:28 PM
F77L.EER 40,584 A 9

/10/1992 11:17:00 AM
F77L3.EER 40,584 A 6

/21/1993 5:13:28 PM
FONES 1,605 A 2

/21/1994 8:00:54 PM
INPUT.DAT 1,439 A 8

/22/2000 4:19:56 PM
INPUT.KO 1,024 A 8

/22/2000 4:19:56 PM
MODINT 194,993 A 2

/21/1994 8:00:46 PM
NUCLIDE.DAT 59,849 A 6

/30/2000 5:19:58 PM
NUCLIDE.KO1 6,656 A 7

/6/2000 11:56:04 AM
NUCLIDE.K02 5,632 A 7

/6/2000 11:56:04 AM
NUCLIDE.K03 2,560 A 7

/6/2000 11:56:04 AM
NUCLIDE.K04 1,024 A 7

/6/2000 11:56:04 AM
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POPCQ 1,894 A 9

/15/1993 1:00:26 PM
POPCQ.DXT 9,476 A 9

/15/1993 1:00:34 PM
PROJECT1.RWP 2,417 A 6

/9/2000 1:48:42 PM
PWRFUEL 1,663 A 6

/30/2000 5:19:50 PM
PWRFUEL.DTT 22,751 A 7

/5/2000 1:08:32 PM
PWRFUEL.OUT 24,538 A 7

/5/2000 1:08:36 PM
PWR-FUEL.DTT 1,151 A 7

/5/2000 1:08:02 PM
RP.EXE 753,206 A 2

/21/1994 8:00:44 PM
RS.BAT 411 A 2

/21/1994 8:00:06 PM
RSAC5.EXE 531,456 A 2

/21/1994 8:00:32 PM
RSAC5.IN 2,035 A 7

/26/2002 4:40:52 PM
RSAC5.OUT 28,147 A 7

/26/2002 4:41:06 PM
RSRP.BAT 210 A 2

/21/1994 8:00:02 PM
STDEXT 346,277 A 2

/21/1994 8:00:28 PM
STDINT 346,277 A 2

/21/1994 8:00:34 PM
STDNUC 76,434 A 1

/18/2038 6:14:08 PM
TRANCON 6,569 A 2

/21/1994 8:00:14 PM

D:\QADisk\InstallationCD\program files\PCSATool\Tools\RSAC5Adv\Total:
1,590 MB Files: 23

CLARION.DMP 666 A 8
/28/2001 3:50:26 PM
DFH.DAT 224 A 6

/27/2000 3:19:52 PM
EX9SRC 311 A 9

/15/1993 1:00:18 PM
FONES 1,605 A 2

/21/1994 8:00:54 PM
INPUT.DAT 1,439 A 8

/22/2000 4:19:56 PM
INPUT.KO1 1,024 A 8

/22/2000 4:19:56 PM
MODINT 194,993 A 2
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/21/1994 8:00:46 PM
NUCLIDE.DAT

/30/2000 5:19:58 PM
NUCLIDE.KOl

/6/2000 11:56:04 AM
NUCLIDE.K02

/6/2000 11:56:04 AM
NUCLIDE.K03

/6/2000 11:56:04 AM
NUCLIDE.K04

/6/2000 11:56:04 AM
POPCQ

/15/1993 1:00:26 PM
POPCQ.DXT

/15/1993 1:00:34 PM
PWRFUEL

/30/2000 5:19:50 PM
RSAC5.BAT

/5/2002 3:04:56 PM
RSAC5.EXE

/21/1994 8:00:32 PM
RSAC5.IN

/5/2002 3:03:20 PM
RSAC5.OUT

/5/2002 3:05:28 PM
STDEXT

/21/1994 8:00:28 PM
STDINT

/21/1994 8:00:34 PM
STDNUC

/18/2038 6:14:08 PM
TRANCON

/21/1994 8:00:14 PM

59, 849

6,656

5,632

2,560

1,024

1,894

9,476

1,663

176

531,456

3, 949

28, 072

346,277

346,277

76,434

6,569

A 6

A 7

A 7

A 7

A 7

A 9

A 9

A 6

A 7

A 2

A 7

A 7

A 2

A 2

A 1

A 2

D:\QA_Disk\InstallationCD\System32\
297 MB Files: 44
Expsrv.dll

/26/2000 1:34:56 PM
JETCOMP.EXE

/26/2000 1:34:56 PM
Mfcans32.dll

/18/2000 10:31:36 AM
MSEXCH35.DLL

/26/2000 1:34:44 PM
MSEXCL35.DLL

/26/2000 1:34:46 PM
MSJET35.DLL

/26/2000 1:34:48 PM
MSJINT35.DLL

/26/2000 1:35:02 PM
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Total:

378, 128

39,424

133,904

344, 064

252, 688

1,050,896

139,264

12,

A 4

A 4

A 5

A 4

A 4

A 4

A 4
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MSJT4JLT.DLL

/26/2000 1:34:48 PM
MSJTER35.DLL

/26/2000 1:34:56 PM
MSLTUS35.DLL

/26/2000 1:34:50 PM
MSPDOX35.DLL

/26/2000 1:34:50 PM
MSRD2X35.DLL

/26/2000 1:34:50 PM
MSREPL35.DLL

/26/2000 1:34:56 PM
MSRPFS35.DLL

/26/2000 1:34:58 PM
MSTEXT35.DLL

/26/2000 1:34:52 PM
MSVCRT20.DLL

/18/2000 10:31:36 AM
MSVCRT40.DLL

/18/2000 10:31:38 AM
MSXBSE35.DLL

/26/2000 1:34:52 PM
Odbcjet.cnt

/26/2000 1:35:02 PM
Odbcjet.hlp

/26/2000 1:35:02 PM
SYSTEM.MDW

/25/2000 1:57:58 PM
VB5DB.DLL

/18/1998 12:00:00 AM
VBAJET32.DLL

/26/2000 1:34:58 PM
VBAR332.DLL

/26/2000 1:34:58 PM
W95fiber .dll

/18/2000 10:31:38 AM
Winsspi.dll

/18/2000 10:31:38 AM
Wrkgadm.exe

/25/2000 1:58:08 PM

D:\QADisk\InstallationCD\System32\Redist\
857 MB Files: 17

D:\QADisk\InstallationCD\System32\Redist\MS\
857 MB Files: 17

D:\QADisk\InstallationCD\System32\Redist\MS\System\
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1,238,288

24, 848

168,720

250, 128

262, 144

415,504

44,304

166, 672

253, 952

326,656

294,912

6,902

170,865

69, 632

89,360

30,992

368,912

6,144

20,080

47, 104

Total:

Total:

Total:

A 4

A 4

A 4

A 4

A 4

A 4

A 4

A 4

A 5

A 5

A 4

A 4

A 4

A 4

A 6

A 4

A 4

A 5

A 5

A 4

5,

5,

5,
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857 MB Files: 17
ASYCFILT.DLL

/8/1999 12:50:56 PM
COMCAT.DLL

2/9/1998 12:52:16 PM
COMDLG32.OCX

/22/2000 4:58:00 PM
MSBIND.DLL

/11/2000 1:06:22 PM
MSCHRT20.OCX

/22/2000 4:58:00 PM
MSCOMCTL.OCX

/22/2000 4:58:10 PM
MSDBRPTR.DLL

/3/2000 8:05:58 PM
MSDERUN.DLL

/3/2000 5:54:40 PM
MSFLXGRD.OCX

/22/2000 4:58:12 PM
MSSTDFMT.DLL

/3/2000 8:05:58 PM
MSVBVM60.DLL

1/8/2000 3:02:46 PM
MSVCIRT.DLL

/6/2000 8:10:38 PM
MSVCRT.DLL

/6/2000 8:10:40 PM
OLEAUT32.DLL

/12/2000 2:00:24 PM
OLEPRO32.DLL

/8/1999 12:50:56 PM
STDOLE2.TLB

/28/2000 4:58:08 PM
TABCTL32.OCX

2/6/2000 1:02:36 PM

147,728 A 3

22,288 A 1

140,488 A 5

77,824 A 5

1,009,336 A 5

1,066,176 A 5

299,008 A 4

136,192 A 4

244,416 A 5

118,784 A 4

1,388,544 A 1

77,878 A 4

278,581 A 4

598,288 A 4

164,112 A 3

17,920 A 3

209,608 A 1

D:\QADisk\InstallationCD\Win\
254 MB Files: 1

D:\QA_Disk\InstallationCD\Win\System\
254 MB Files: 1
RICHTX32.OCX

/12/2001 5:07:46 PM

Total:

Total:

260,096 A 3

D:\QADisk\InstallShieldProject\
725 MB Files: 3
PCSAV1.ISM

/26/2002 6:44:30 PM

Total: 1,

1,017,972 A 7
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D:\QADisk\InstallShieldProject\LogFiles\
7 MB Files: 1
7-26-02 6-40-38 PM.txt

/26/2002 6:44:12 PM

D:\QADisk\InstallShieldProject\Reports\
724 MB Files: 1

7-26-02 6-40-38 PM.htm
/26/2002 6:44:12 PM

Total:

7, 098 A 7

Total:

741,539 A 7

D:\QADisk\SourceCodeDir\
287 MB Files: 194
deFMEA.DCA

/26/2002 6:05:02 PM
deFMEA.Dsr

/26/2002 6:05:02 PM
EnergyAnalysisReport.DCA

/26/2002 6:04:44 PM
EnergyAnalysisReport.Dsr

/26/2002 6:04:44 PM
EnergyAnalysisReport.dsx

/26/2002 6:04:44 PM
EventSeqReport.DCA

/26/2002 6:04:52 PM
EventSeqReport.Dsr

/26/2002 6:04:52 PM
EventSeqReport.dsx

/26/2002 6:04:52 PM
EVGReport.DCA

/26/2002 6:05:00 PM
EVGReport.Dsr

/26/2002 6:04:58 PM
EVGReport.dsx

/26/2002 6:04:58 PM
ExtEventsDetailReport.DCA

/26/2002 6:04:56 PM
ExtEventsDetailReport.Dsr

/26/2002 6:04:56 PM
ExtEventsDetailReport.dsx

/26/2002 6:04:56 PM
ExtNatEventsReport.DCA

/26/2002 6:04:58 PM
ExtNatEventsReport.Dsr

/26/2002 6:04:58 PM
ExtNatEventsReport.dsx

/26/2002 6:04:56 PM
FaultTreeReport.DCA

Total: 7,

26,584 RA 7

50,186 RA 7

53,717 RA 7

28,129 RA 7

31 RA 7

53,926 RA 7

30,125 RA 7

31 RA 7

55,737 RA 7

34,905 RA 7

31 RA 7

59,595 RA 7

48,610 RA 7

31 RA 7

54,438 RA 7

29,090 RA 7

31 RA 7

54,459 RA 7
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/26/2002 6:04:52 PM
FaultTreeReport.Dsr

/26/2002 6:04:50 PM
FaultTreeReport.dsx

/26/2002 6:04:50 PM
FMEAReport.DCA

/26/2002 6:05:02 PM
FMEAReport.Dsr

/26/2002 6:05:00 PM
FMEAReport.dsx

/26/2002 6:05:00 PM
frmAbout.frm

/26/2002 6:05:04 PM
frmAbout.frx

/31/2002 10:31:18 AM
frmCreateLevels.frm

/26/2002 6:04:46 PM
frmCreateLevels.frx

/26/2002 6:04:46 PM
frmDefLevels.frm

/26/2002 6:04:54 PM
frmDisclaimer.frm

/26/2002 6:04:44 PM
frmDisclaimer.frx

/26/2002 6:04:44 PM
frmEditEvents.frm

/26/2002 6:05:02 PM
frmEditLevels.frm

/26/2002 6:04:58 PM
frmEditLevels.frx

/26/2002 6:04:58 PM
frmEditResultsSSCITSTable.frm

/26/2002 6:04:52 PM
frmEditResultsTable.frm

/26/2002 6:04:54 PM
frmEditRSACInput.frm

/26/2002 6:05:00 PM
frmEditRSACLHS.frm

/26/2002 6:04:46 PM
frmEditRSACLHS.frx

/26/2002 6:04:46 PM
frmEditTables.frm

/26/2002 6:04:46 PM
frmEnergyAnalSELTable.frm

/26/2002 6:04:46 PM
frmEnergyAnalSELTable.frx

/26/2002 6:04:46 PM
frmEnergyAnalysisForm.frm

/26/2002 6:04:54 PM
frmEnergyAnalysisTable.frm

/26/2002 6:04:54 PM
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32,110 RA 7

31 RA 7

55,456 RA 7

34,702 RA 7

31 RA 7

15,565 RA 7

4,494 RA 5

18,583 RA 7

350 RA 7

10,063 RA 7

2,439 RA 7

1,216 RA 7

8,353 RA 7

15,437 RA 7

350 RA 7

14,463 RA 7

11,226 RA 7

2,713 RA 7

10,004 RA 7

215 RA 7

16,606 RA 7

19,749 RA 7

31 RA 7

43,264 RA 7

27,144 RA 7
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frmEnergyAnalysisTable.frx

/26/2002 6:04:54 PM
frmEventScenario.frm

/26/2002 6:05:00 PM
frmEventScenario.frx

/26/2002 6:05:00 PM
frmEventSequenceForm.frm

/26/2002 6:04:44 PM
frmEventSequenceTable.frm

/26/2002 6:04:44 PM
frmEventSequenceTable.frx

/26/2002 6:04:44 PM
frmExternalEvents.frm

/26/2002 6:05:02 PM
frmExternalEvents.frx

/26/2002 6:05:02 PM
frmExtEventAnalysis.frm

/26/2002 6:05:02 PM
frmFailuremodeChecklist.frm

/26/2002 6:04:50 PM
frmFailuremodeChecklist.frx

/26/2002 6:04:50 PM
frmFaultTreeForm.frm

/26/2002 6:04:54 PM
frmFaultTreeTable.frm

/26/2002 6:04:52 PM
frmFaultTreeTable.frx

/26/2002 6:04:52 PM
frmFMEAForm.frm

/26/2002 6:04:54 PM
frmFreqCategorization.frm

/26/2002 6:04:44 PM
frmFreqCategorization.frx

/26/2002 6:04:44 PM
frmInitEventForm.frm

/26/2002 6:04:48 PM
frmInitEventTable.frm

/26/2002 6:04:48 PM
frmInitEventTable.frx

/26/2002 6:04:48 PM
frmLaunchRSAC.frm

/26/2002 6:04:52 PM
frmLevelDescription.frm

/26/2002 6:05:02 PM
frmMDIFMEATable.frm

/26/2002 6:04:56 PM
frmMDIFMEATable.frx

/26/2002 6:04:56 PM
frmMDIWHATIFTable.frm

/26/2002 6:05:04 PM
frmMDIWHATIFTable.frx

Page 55

33 RA 7

51,523 RA 7

4 A 7

31,617 RA 7

21,006 RA 7

31 RA 7

23,909 RA 7

32 RA 7

28,407 RA 7

10,221 RA 7

31 RA 7

32,358 RA 7

21,126 RA 7

32 RA 7

34,614 RA 7

15,615 RA 7

258 RA 7

32,658 RA 7

21,656 RA 7

32 RA 7

1,844 RA 7

26,785 RA 7

20,851 RA 7

27 RA 7

20,737 RA 7

29 RA 7



FileListDetailed.txt
/26/2002 6:05:04 PM

frmMelcorInput.frm
/26/2002 6:04:50 PM

frmMelcorInput.frx
/26/2002 6:04:50 PM

frmMelcorOutput.frm
/26/2002 6:04:46 PM
frmProbCalculator.frm

/26/2002 6:04:46 PM
frmProbDisplay.frm

/26/2002 6:05:04 PM
frmProbDisplay.frx

/26/2002 6:05:04 PM
frmProbSearch.frm

/26/2002 6:05:02 PM
frmProbSearch.frx

/31/2002 10:31:18 AM
frmProbTree.frm

/26/2002 6:04:54 PM
frmProjectTreeView.frm

/26/2002 6:05:02 PM
frmReadRSAC.frm

/26/2002 6:04:46 PM
frmResultsSSCITSTable.frm

/26/2002 6:04:52 PM
frmResultsSSCITSTable.frx

/26/2002 6:04:52 PM
frmResultsTable.frm

/26/2002 6:05:04 PM
frmResultsTable.frx

/26/2002 6:05:04 PM
frmRSAC_Output.frm

/26/2002 6:04:48 PM
frmRSAC_Output.frx

/26/2002 6:04:48 PM
frmRSACAdvanced.frm

/26/2002 6:04:46 PM
frmRSACAdvanced.frx

/26/2002 6:04:46 PM
frmRSACCCDF.frm

/26/2002 6:04:46 PM
frmRSACCCDF.frx

/26/2002 6:04:46 PM
frmRSACInput.frm

/26/2002 6:05:00 PM
frmRSACInput.frx

/26/2002 6:05:00 PM
frmRunMelcor.frm

/26/2002 6:04:46 PM
frmRunMelcor.frx

/31/2002 10:31:18 AM
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164,326 RA 7

84 RA 7

10,357 RA 7

8,730 RA 7

16,138 RA 7

80 RA 7

6,216 RA 7

23 RA 5

6,931 RA 7

33,091 RA 7

13,719 RA 7

16,056 RA 7

34 RA 7

20,328 RA 7

32 RA 7

28,571 RA 7

6,638 RA 7

7,940 RA 7

203 RA 7

6,994 RA 7

7,293 RA 7

127,976 RA 7

510 RA 7

6,754 RA 7

153 RA 5
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frmSafetyAssesment.frm

/26/2002 6:04:54 PM
frmSafetyAssesmentSSCITS.frm

/26/2002 6:04:52 PM
frmSearchForm.frm

/26/2002 6:04:54 PM
frmSelectYesOrNo.frm

/26/2002 6:04:44 PM
frmSELTable.frm

/26/2002 6:05:00 PM
frmSELTable.frx

/26/2002 6:05:00 PM
frmStartUp.frm

/26/2002 6:05:02 PM
frmStartUp.frx

/26/2002 6:05:02 PM
frmSysDescr.frm

/26/2002 6:05:02 PM
frmTreeView.frm

/26/2002 6:05:02 PM
frmViewRSACFiles.frm

/26/2002 6:04:52 PM
frmWhatIfForm.frm

/26/2002 6:05:04 PM
frmWhatIfSELTable.frm

/26/2002 6:04:46 PM
frmWhatIfSELTable.frx

/26/2002 6:04:46 PM
frmWorkerDose.frm

/26/2002 6:04:54 PM
HeaderModule.bas

/17/2002 10:44:38 AM
IIReport.DCA

/26/2002 6:05:00 PM
IIReport.Dsr

/26/2002 6:05:00 PM
IIReport.dsx

/26/2002 6:05:00 PM
InitEventReport.DCA

/26/2002 6:04:48 PM
InitEventReport.Dsr

/26/2002 6:04:48 PM
InitEventReport.dsx

/26/2002 6:04:48 PM
MDIPCSAFrml.frm

/26/2002 6:05:04 PM
MDIPCSAFrml.frx

/26/2002 6:05:04 PM
mdlYMPModulel.bas

/26/2002 6:04:38 PM
MSSCCPRJ.SCC
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22,081 RA 7

24,367 RA 7

9,728 RA 7

8,273 RA 7

16,289 RA 7

30 RA 7

20,089 RA 7

97,218 RA 7

20,143 RA 7

7,962 RA 7

2,822 RA 7

33,203 RA 7

15,968 RA 7

27 RA 7

72,309 RA 7

1,319 RA 7

52,278 RA 7

24,556 RA 7

31 RA 7

53,881 RA 7

30,161 RA 7

31 RA 7

26,139 RA 7

59,145 RA 7

93,944 RA 7

253 RA 7



FileListDetailed.txt
/26/2002 3:47:56 PM
NatEventsDetailReport.DCA

/26/2002 6:04:56 PM
NatEventsDetailReport.Dsr

/26/2002 6:04:56 PM
NatEventsDetailReport.dsx

/26/2002 6:04:54 PM
NatEventsReport.DCA

/26/2002 6:04:56 PM
NatEventsReport.Dsr

/26/2002 6:04:56 PM
NatEventsReport.dsx

/26/2002 6:04:56 PM
PCSATool.exe

/26/2002 6:15:12 PM
PCSATool.PDM

0/2/2001 2:30:54 PM
PCSATool.vbp

/26/2002 6:05:18 PM
PCSATool.vbw

/26/2002 6:22:54 PM
ResultReport.DCA

/26/2002 6:04:58 PM
ResultReport.Dsr

/26/2002 6:04:58 PM
ResultReport.dsx

/26/2002 6:04:58 PM
ResultSSCITSReport.DCA

/26/2002 6:04:50 PM
ResultSSCITSReport.Dsr

/26/2002 6:04:50 PM
ResultSSCITSReport.dsx

/26/2002 6:04:50 PM
RunStatus.txt

/26/2002 5:45:04 PM
SysDescrReport.DCA

/26/2002 6:04:58 PM
SysDescrReport.Dsr

/26/2002 6:04:58 PM
SysDescrReport.dsx

/26/2002 6:04:58 PM
VSSVER.SCC

/26/2002 6:27:00 PM
WhatIfReport.DCA

/26/2002 6:04:56 PM
WhatIfReport.Dsr

/26/2002 6:04:56 PM
WhatIfReport.dsx

/26/2002 6:04:56 PM

59,300 RA 7

48,522 RA 7

31 RA 7

54,375 RA 7

29,087 RA 7

31 RA 7

1,691,648 A 7

6,095 RA 1

4,224 RA 7

4,677 RA 7

54,460 RA 7

32,033 RA 7

31 RA 7

55,776 RA 7

36,049 RA 7

31 RA 7

6 A 7

53,738 RA 7

32,350 RA 7

31 RA 7

2,768 A 7

53,590 RA 7

30,019 RA 7

31 RA 7

Page 58



0

FileListDetailed.txt
D:\QADisk\SourceCodeDir\Documents\
449 MB Files: 45
CaskCanister_:[nventory.doc

/8/2000 1:41:32 PM
CaskCanisterInventory.rtf

/8/2000 3:21:24 PM
CFRPart63.rtf

/14/2000 11:12:04 AM
FailureModeChecklist.rtf

/28/2000 2:25:48 PM
FailureModeTable.xls

/15/2001 3:28:16 PM
Final63FRN.wpd

/13/2001 5:02:48 PM
HazardAnalysis-RTF.rtf

/28/2000 1:22:04 PM
IIRSR2.3 dr2.wpd

/23/2001 11:24:50 AM
IIRSR2.41.wpd

/25/2001 12:52:22 PM
JUNK.TXT

/26/2002 4:11:52 PM
PCSAToolMenu.doc

/8/2001 3:54:24 PM
PCSAToolSRDmatrix.wpd

/24/2002 3:20:40 PM
PCSAToolReqDDP.wwpd

/22/2002 2:12:22 PM
PSAAbout.rtf

/30/2000 9:01:18 AM
RSSBis2.wpd

/23/2001 3:03:46 PM
SystemRequirementsO.txt

/25/2001 6:10:38 PM
WorkerDosefromPoolRelease.xls

/9/2001 10:10:22 AM

Total: 1,

39,424

31,000

24, 699

18,266

20, 992

A 6

A 9

A 7

A 6

A 5

708,513 RA 7

24, 051

81,030

35, 514

A 6

A 4

A 4

9 A 6

28, 672

19,256

22, 651

3,182

3,790

224

47, 616

A 5

A 7

A 7

A 6

A 2

A 9

A 7

D:\QADisk\SourceCodeDir\Documents\Applicability\
6 MB Files: 6
AppChemContaminationFlooding.txt

/6/2001 6:22:36 PM
AppCollisionCrushing.txt

/6/2001 6:09:08 PM
AppExplosionImplosion.txt

/6/2001 6:30:02 PM
AppFire.txt

/6/2001 6:31:34 PM
AppRadMagElecFissile.txt

/6/2001 6:51:24 PM
AppThermal.txt
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Total:

1,624

681

942

249

2, 091

310

A 6

A 6

A 6

A 6

A 6

A 6
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FileListDetailed.txt
/6/2001 6:54:36 PM

D:\QADisk\SourceCodeDir\Documents\RSACXLS\ Total:
361 MB Files: 22
BenkeRSACOutput.xls 19,456 A 7

/5/2000 5:59:40 PM
FuelData.xls 26,624 A 6

/29/2000 6:57:26 PM
FuelDataForm.xls 14,336 A 6

/30/2000 9:43:28 AM
GroundSurfaceForm.xls 14,848 A 7

/10/2000 5:16:50 PM
GroundSurfaceDoseInputs.xls 16,384 A 7

/11/2000 3:11:58 PM
IngestionDoseForm.xls 15,872 A 7

/10/2000 3:40:24 PM
IngestionDoseInputs.xls 16,384 A 7

/10/2000 3:40:34 PM
InhalationDoseForm.xls 15,872 A 6

/30/2000 9:33:58 AM
InhalationDose_Inputs.xls 16,384 A 7

/10/2000 3:39:56 PM
MeteorologicalData.xls 17,408 A 7

/10/2000 3:43:38 PM
Meteorological_Form.xls 16,384 A 7

/10/2000 3:43:48 PM
OutputPathways.xls 13,824 A 7

/11/2000 11:54:58 AM
Output2.xls 19,968 A 7

/11/2000 11:59:12 AM
OUTPUT3.XLS 15,872 A 7

/14/2000 11:58:30 AM
RadioIsotopesEx.xls 23,040 A 6

/29/2000 7:12:22 PM
RadionuclideForm.xls 16,896 A 6

/30/2000 9:17:16 AM
Radionuclide Inputs.xls 13,824 A 7

/14/2000 10:07:30 AM
RSACOutput.xls 15,360 A 7

/11/2000 10:39:40 AM
RSACOutputSummary.xls 14,336 A 7

/11/2000 11:47:50 AM
RSACOutput2.xls 14,336 A 7

/11/2000 11:42:10 AM
SubmersionDoseForm.xls 15,872 A 6

/30/2000 9:34:50 AM
SubmersionDoseInputs.xls 15,872 A 6

/29/2000 8:01:38 PM

Page 604k I1/L4/dL
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FileListDetailed.txt
D:\QA_Disk\SourceCodeDir\Images\
153 MB Files: 2
PCSAback.JPG

/18/2001 10:10:04 AM

PCSAStartup.JPG
/19/2000 10:41:06 AM

D:\QADisk\SourceCodeDir\MiscDocs\
78 MB Files: 1
CheckLst.mdb

/15/2002 1:27:28 PM

Total:

59, 133

97,206

A 4

A 9

Total:

79, 872 A 7

D:\QA_Disk\SourceCodeDir\Projects\
524 MB Files: 1
PCSADemo.mdb

/24/2002 4:15:54 PM

D:\QADisk\SourceCodeDir\Template\
444 MB Files: 1
Template.mdb

/19/2002 10:44:18 AM

Total:

536,576 A 7

Total:

454,656 A 7

Page 61/
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SOFTWARE
DEVELOPMENT PLAN



Software Development Plan for the PCSA Tool
Revision 02

The Software Development Plan (SDP) describes the approach to be followed in the development
of the PCSA Tool.

1.0 SCOPE

The scope of this task is to develop a PCSA Tool to provide the NRC and CNWRA staff the
capability to conduct an independent confirmatory analysis and to review the DOE preclosure
safety analysis. The PCSA Tool structure is modeled after the safety analysis review
methodology which is based on the requirements of the 10 CFR Part 63 for preclosure safety
analysis of the geologic repository operations area. The review activity and the typical tool
functions consist of (i) site-specific natural and human-induced hazard analysis; (ii) facility
hazard analysis; (iii) event sequence analysis; (iv) categorization of events; (v) consequences
analysis; (vi) safety assessment; and (vii) identification of structures, systems, and components
important safety. In addition, the tool will have capability to assess system risk using an
approach developed by Benke et. al. (2002). The PCSA Tool will use a graphical user interface
environment developed in Microsoft Visual Basic 6.0 to control the functions of the tool. The
PCSA Tool makes use of the Microsoft Access database software and three other software
packages: (i) SAPHIRE (Russel et al., 1993), (ii) RSAC (Wenzel, 1994), and (iii) MELCOR
(NRC, 2000). In addition, several utility codes were developed using Lahey LF90 Fortran
compiler.

2.0 BASELINE ITEMS

The baseline items are: (1) PCSA tool template using MS Access database; (2) PCSA tool code
developed using Visual Basic 6.0; (3) Equipment System Failure Rate database and failure
mode check list database; (4) SAPHIRE Version 6.70; (5) RSAC Version 5.2; (6) MELCOR
Version 1.8.5; and (7) suite of utility codes developed in Fortran PCSALHS Version 1.0,
PCSALHSINP, PCSA PROB Version 1.0, PCSARSACRD Version 1.0, and PCSACOMBAN
Version 1.0, PCSAIETCCDF Version 1.0, and PCSARISKCCDF Version 1.0.
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3.0 PROJECT MANAGEMENT

This section contains the work breakdown structure for development of the PCSA Tool Versions 1.0,
2.0 and 3.0. Note that PCSA Tool, Version 1.0 Beta was released to NRC on October10, 2001.

3.1 Work Breakdown Structure

Tasks Name Hours Completion Date
Resources
Software Procurement A. Lozano 5 9/20/2002
for Version 3.0 D. Stead 10
Hardware None
Client Furnished None
Project Management
SDP Development B. Dasgupta 5 6/ 30/2000

R. Benke 5 6/ 30/2000
R. Janetzke 5 6/ 30/2000

Status Reports None
Client Reviews None
Technical Tasks
Proof-of-Concept Development B. Dasgupta 20 7/20/2002
for Version 2.0 R. Benke 20 7/20/2002
Development of SRD B. Dasgupta 15 9/10/2002
for Version 3.0 R. Benke 15 9/10/2002
Design and Code A. Lozano 120 9/10/2002
for Version 2.0 D. Stead 370 9/10/2002

R. Janetzke 65 9/20/2002
B. Dasgupta 60 7/20/2002
R. Benke 40 9/20/2002

Development of Progress Report/User's B. Dasgupta 100 8/20/2002
Manual for Version 2.0 R. Benke 160 8/20/2002

R. Janetzke 20 8/20/2002
A. Ghosh 30 8/20/2002
A. Chowdhury 30 8/20/2002
A. Lozano 20 8/20/2002
D. Stead 20 8/20/2002

Installation Testing A. Lozano 10 9/20/2002
for Version 2.0 D. Stead 40 9/20/2002
Acceptance Testing B. Dasgupta 5 7/3/2002
for Version 1.0 R. Benke 10 7/3/2002

K. Stiles 40 7/3/2002
Acceptance Testing B. Dasgupta 5 10/15/2002
for Version 2.0 R. Benke 10 10/15/2002

A. Ghosh 20 10/15/2002
Development of Software Validation B. Dasgupta 10 7/15/2002
Test Plan PCSA Tool Version 3.0

R. Benke 30 7/15/2002

K. Stiles 120 7/15/2002
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Tasks Name Hours Completion Date
Validation Testing for PCSA Tool B. Dasgupta TBD 9/15/2002
Version 3.0

R. Benke TBD 9/15/2002
A. Ghosh TBD 9/15/2002

Development of Software Validation B. Dasgupta TBD 9/15/2002
Test Report Version 3.0 R. Benke TBD 9/15/2002

A. Ghosh TBD 9/15/2002
Support Activities
Materials None
Publications R. Benke 15 9/20/2002

B. Dasgupta 20 8/30/2002
Travel R. Benke 20 6/28/2002
Training and preparation for training B. Dasgupta 20 8/30/2002

R. Benke 20 8/30/2002
ESTIMATED HOURS TOTAL: 1530



3.2 Project Schedule and Milestones

Milestones
Milestone Completion EstimatedWork Element Description Criteria End Date

Task 1 Database is Project 9/20/2002
Design and populate the Equipment populated Manager
System Failure Rate Database Acceptance
Task 2 Database is Project 7/5/2002
Acceptance and Installation Test of PCSA designed Manager
Tool Ver 1. Acceptance

Task 3 Software is Project
Design and develop the PCSA software completed and Manager
with following sub-tasks: ready for test Acceptance

Infrastructure Completed

Functional Area module Completed

External hazards module Completed

System description and Internal Incorporation
hazards analysis module of Human

Reliability
9/20/2002

Event Sequence module Modifications
9/20/2002

Consequence analysis module Completed
(input/output)
Result module with search Modifications
capability 9/20/2002

Safety Analysis and SSCIS module Modifications
9/20/2002

Risk Analysis module Development
9/20/2002

Task 4 Software is Project Partial Report
Design Report formats for all the forms and completed and Manager formats are
add the printing capability to all the ready for test Acceptance completed
Reports 9/20/2002
Task 6 Completed Project 10/20/2002
Prepare an Acceptance Test Plan for Acceptance Manager
PCSA Tool Version 2.0 Test Plan Acceptance
Task 7 Successful Project 10/20/2002
Test the PCSA Tool Version 2.0 execution of Manager

acceptance Acceptance
test

Task 8 Completed Project 8/20/2002
Write a PCSA Tool Progress report/ User Manual Manager
Manual for Version 2.0 Acceptance



3.3 Staffing Plan

The following table contains the project team members that are planned to execute the project.

_____________ Staffing Plan
Team Member Project Role Start End %

Date Date Commitment
B. Dasgupta Project Lead 11/99 9/20/2002 17

Development, Testing, Report
R. Benke Development, Testing, Report 6//00 9/20/2002 23
A. Lozano Code Development, Manual 8/00 9/20/2002 10
D. Stead Code Development, Manual 4/01 9/20/2002 29
R. Janetzke Code Development, Manual 3/01 8/30/2002 6
K. Stiles Testing 6/02 8/15/2002 10
A. Ghosh Testing, Report 7/02 8/30/2002 3
A. Chowdhury Report 7/02 8/30/2002 2

3.4 Risk Management

The following table contains the risk management plan for the project. The table contains each
of the risks that have been identified for the project.

Risk Management
Risk Probability Impact to Project Mitigation

Running out of Low High Allocate appropriate funding
budget
Not completing in Medium High Closely monitor schedule, and
time add additional man-hours as

necessary
Failure to implement Low High Verify implementation through
requirements of SRD testing
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4. DEVELOPMENT PROCEDURES

4.1 Environment and Resources

The following sections describe the hardware and software resources that will be utilized during
the project.

4.1.1 Hardware Resources

The following table lists the hardware resources that will be utilized during the project.

Hardware Resources
Description Supplier Owner Purpose

IBM Compatible PC -2 [ Net Force E CNWRA Software Development
ADRIANA and Testing
Pentium II
266 MHz clock
256 MB Ram
20(2x10)GB Hard Drives

Monitor En NEC
21 " Super XGA monitor with El CNW RA
resolution 1280x1024 and
32 bit color

Printer
Laser printer (shared)
IBM Compatible PC -2 E Net Force E CNWRA Software Development
ASTINIUS and Testing
Pentium II
266 MHz clock
128 MB Ram
20(2x10)GB Hard Drives

Monitor
17" Super XGA monitor with E NEC E CNWRA
resolution 11 52x864 and
32 bit color

Printer
Laser printer (shared)
IBM Compatible PC -2 E Net Force E CNWRA Software Development
AIBY and Testing
Pentium II
450 MHz clock
6 GB Ram
20(2x1O)GB Hard Drives

Monitor
17" Super XGA monitor with E NEC E CNWRA
resolution 1280x1024 and
32 bit color

Printer
Laser printer (shared)
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4.1.2 Software Resources

The following table lists the software resources that will be utilized during the project.

Software Resources
Description Supplier Owner Purpose

Microsoft - Visual Basic 6.0 Professional [1 Microsoft El CNWRA Software
Graphical User Interface Software Development
Development Tool
Microsoft Access (Office 97) E1 Microsoft [1 CNWRA Database
Database Development Tool Development

Fortran-90 El Lahey [1 CNWRA Software
Development

Microsoft-Visual Source Safe 6.0 E1 Microsoft El CNWRA Software
Configuration

SAPHIRE Version 6.7 El Oak Ridge El CNWRA Fault Tree & Event
National Analysis
Laboratory

RSAC Version 5.2 El Oak Ridge El CNWRA Radiological Dose
National Calculations
Laboratory

MELCOR Version 1.8.5 El Sandia E CNWRA Radionuclide
National Transport
Laboratory

MACCS2 E Sandia E CNWRA Radiological Dose
National Calculations
Laboratory

Windows NT El Microsoft El CNWRA Operating System

Install Shield Professional, E Install Shield El CNWRA Operating System
Windows Installer Edition, V. 2.03 Corporation

Crystal Reports 8.5, El Crystal E CNWRA Report capability
Developer Edition Decisions, Inc.
Component Chart 7.0 El Component E CNWRA Graphical display

One of results



4.2 Software Development Lifecycle

The development lifecycle for the PCSA Tool includes the following seven (7) phases:

Phase Description Output
Analysis Determine input formats, formulate requirements Software Requirements

interface, and determine output requirements and Description
format.

Development Develop code and perform module level testing. Software
Scientific Notebook entries
Software development files

Preliminary Users provide developer feedback on the "look Scientific notebook entries
Release and feel" and functionality of the software.
Version 1.0 Beta Developer uses this information to develop the

final version of the software.
Acceptance Demonstrates whetherthe requirements specified Scientific Notebook entries
Testing in the SRD have been fulfilled. Software development files

Final delivery Developer incorporates changes, performs Final version of software

PCSA Tool necessary regression testing, and provides final Design Verification Report
Version 1.0 version of software to users.

Software Summary Form
Software Release Notice

Maintenance Developer addresses problems and identifies Software Change Reports
enhancements (Versions 2.0 and 3.0) Software update

Software Summary Form
Software Release Notice

Validation Validation PCSA Version 3.0 Softwate Validation Test
Report.
Software Validation Report
Software Notebook entries

4.3 Coding

This section describes the coding conventions that will be applied throughout the project.

Coding Standards
The following language(s) O Visual Basic 6
will be used: [ Fortran 90

The following coding style E Fortran (Cook et al., 1990)
guide(s) will be used: LI Visual Basic (see Appendices)
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4.4 Acceptance Testing

The following table lists the documentation technique and tools that will be used for acceptance
testing.

Acceptance Testing Methodology
Docurnentation Tools

EL Scientific Notebook El Other:
El Software Development File
El Software Change Report
El Other:

5.0 CONFIGURATION MANAGEMENT

This section contains the configuration management plan for the project.

5.1 Tools

Visual Source Safe by Microsoft will be used to perform software configuration management.

5.2 Configuration Identification

Software version numbers will be of the form Version V.r, where V is an incrementing major
version number beginning at 1 and r is an incrementing minor revision number beginning at 0.

5.3 Configuration Procedures

The software will be maintained using Visual Source Safe by Microsoft. The software will reside
on the personal computer ADRIANA (in Room Al 08, Bldg 189, SWRI) located in directory
D:\DStead\PCSA Tool.

5.3.1 Check-in/check-out Procedures

Software under development will be checked out of the repository into a developer directory for
modification. Modified files will be checked back into and newly created files will be added to the
repository under the following conditions:

0

0

S

0

As needed to provide other developers with the latest set of changes,
Periodically during development when new functionality is added,
Upon completion of major tasks defined in the SDP, or
Before major milestones.

When a file is checked in, the developer will generate comments describing the modification.



5.3.2 Creating Releases and Preparing For Deliveries

New releases of the software will be created at determined times during the project at the
discretion of the developer. Procedure specified in TOP- 18 for creating a new release will be
followed.

5.3.3 Problem Reporting and Change Control

A Software Change Report (SCR) will be used to track problems, design changes, and
enhancements to the software.

5.3.4 Backups

The project repository will be used to store the baseline configuration items during development.
The following parameters apply to the configuration repository.

Project Files

Host Host name: ADRIANA
information: Directory: D:\DStead\PCSA Tool

Backup O Compact Disk (CD) [1 omega: Zip 250
media: El lomega: Jaz 2GB

Backup [1 Daily D Weekly
frequency: El Other: As needed.

Automated [1 Other:
backup tools:
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Visual Basic Programming Procedures, Processes, and Metrics



1. OVERVIEW

The scope of this effort is coding in the MS Visual Basic (VB) coding style. The use of good VB style
will encourage consistent layout, improve the portability, and consequently reduce the coding errors during the
development of the software. Experience and good judgment should be used for those situations not covered by this
procedure.

2. NAMING STANDARDS

The software will use a consistent naming convention for variables throughout coding process as specified
in paragraph 6.1.2, Variable Naming Conventions. Using a consistent standard for naming components in the
program will save a significant amount of time during the code development process, and during future maintenance
work.

3. VARIABLES

Variable names are used frequently in the process of code development; most statements contain the name
of at least one variable. Through the use of a consistent naming system for variables, the programmer will be able to
minimize the amount of time spent tracking down the exact spelling of a variable's name.

By encoding some information about the variable itself into the variable name, the programmer can make it
easier to decipher the meaning of any statement in which that variable is used, in addition to identifying errors that
are otherwise difficult to find.

The attributes of a variable that are useful to encode into its name include its scope and its data type as
outlined in the following paragraphs.

4. SCOPE

In VB, there are three scopes by which a variable may be defined. The three scopes include the following.

a. If defined within the procedure, the variable is local to that procedure.

b. If defined in the general declarations area of a form or module, then that variable can be
referenced from all procedures in that form or module, and is said to have module scope.

c. If it is defined with Public keyword, then it is global to the application.

I



5. DATA TYPE

VB supports an assortment of data types. By encoding the type of variable in its name, the programmer can
visually check that the assignment to that variable is credible. This helps the programmer to identify an error
quickly.

Encoding the data type into the variable name has another benefit: the capability to reuse data names. If
the programmer needs to store the start date in both a string and a double, then the same root name for both variables
can be used. The start date is always the StartDate; it takes on a different tag to distinguish the different formats in
which it is stored.

6. FILE ORGANIZATION

Procedures and functions within form files shall be separated by several blank lines. A header description
for each procedure and function will be provided where applicable.

6.1 File Naming Conventions

File names are made up of a base name, function name, and a period and extension. File names must
follow the MS DOS 8 dot 3 convention. Supporting file structures are automatically generated.

<BASE NAME><FUNCTION>.<EXTENSION>

The categories of files are as follows:

a. Executable files - exe
b. Microsoft Access 97 Database files - mdb
c. Dynamic Link Library files - dil
d. Help files - hip
e. Microsoft Windows INI files - ini
f. Microsoft Windows Bit Map files - bmp
g. Backup files - bak
h. Microsoft Word 97 files - doc
i. Temporary files - tmp
j. Table of Contents files - cnt
k. Microsoft Windows Program Information files -pif

The following are examples of file names:

a. FORM =frml5S3Tfrm

b. .BAS = globals.bas

C. MS Access Database = session.mdb

6.1.1 Object Naming Conventions

Table 6-1 defines the object naming conventions used in code development.

2



Table 6-1. Object Name Conventions

Object Prefix Comment
Checkbox chk
Combo box cbo
Command Button cmd
Common dialog box cnidlg
Communications com
Data dat
Directory List box di_
Drive List Box dri
File list box flI
Frame fra
Group Push Button gpb
Horizontal Scroll bar hsib
Image img
Label Ibi
List Box Ist
List View 1sV
Mask Edit Box meb
MDI Form mIdifrm
Menu mrnu
MSFlexgrid _
Option button opt
Panel pall
Picture Box _
Progress Bar pb
SS Frame ssf'
SS Tab sst
Status Bar stb
Tab Pages tab
Tab Strip tbs
Text Box txt
Timer tmr
Tool Bar tlb
Tree View tr_
True DBGrid tdLbg Apex software
True Grid VBX tdgrd Apex software
Vertical scroll bar vsb

6.1.2 Variable Naming Conventions

Table 6-2 defines the Variable Naming Conventions used in code development.

Table 6-2. Variable Naming Conventions

Type Prefix Comments
Static sta stailnitialize
Constant con consName
Variant var
Integer i I

3
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Type Prefix Comments
Long I
Single f
Double d
Currency cur
String s
Byte by
Boolean b
Date da
Object obj
Global (Public) glb glbiArrayCounter
Function or Subroutine fn fnCheckCommPort
Array ary
Database db
Recordset rec
Workspace ws

Notes:
I1. Variables i, j, k, 1, m, arid n will be reserved to be integers and used in places where their

value is unambiguous:

For I = I to iArrayLength
sReceiveData(I) = "&H"+ sTemp

next I

2. All variables will be defined and at the beginning of each form, subroutine or event.

6.2 Program Files

Program files describe the contents of a particular file. A description of the purpose of the objects in the
files (whether they are functions, external data declarations or definitions, or other) is more useful than a list of the
object names. The program files may optionally contain author(s), revision control information, or references.

6.3 Other Files

An example is rcvbS.ini file, which might initialize the RS-232 communication ports and identify the
operating system or contain paths to bitmaps.

6.4 Comments

The comments should describe what is happening, how it is being done, what the parameters mean, which
globals are used or modified, and any restrictions or bugs. Comments that are clear from the code should be avoided
due to the information becoming outdated. Comments that disagree with the code are of no value. Short comments
should be what comments, such as "compute mean value," rather than how comments such as "sum of values
divided by n." Comments that describe data structures, algorithms, etc., should be in block comment form.
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6.4.1 Standard Structure for a Farm (Used in Load event)

The following outline illustrates the standard structure for a Form (used in Load event).

i** **** *********** *** ****** *** ** * **** ** ** * ************* * *** ** ** * *** *

* SOUTHWEST RESEARCH INSTITU-E

FILE TYPE Form

'FILE NAME frmSigMon.frm

' FILE USE

This file communicates through the RS232 Port to the LASTE to
Provide real time feed back of signal states on the A- IO.

DESCRIPTION:

Data from the LASTE is queried by this form.

'(I) First a Control Y (Chr$(25)) is sent. The expected response is (in hex): ODODOA3E3E.

'(2) LASTE is then asked for data on each s gnal. The query format is:
MRP XXXXCR where XXXX is the signal address and CR is a carriage return.

'(3) LASTE then responds with a 26 character data string. Characters 17, 18, 19 and 20 hold the
signal values.

MODIFICATION HISTORY

Date Engineer Reason

11-13-96 Ima Engineer Created
12-12-96 Vendela Kirsebom Changed GUI interface

'******************************Variable Definition**************************************
Dim iLengthString As Integer
Dim sCR As String 'Carriage Return
Dim sLF As String 'Line Feed
Dim sLASTETermination As String
Dim cString As String
Dim i, j, k As Integer
Dim sControlY As String
Dim sReceiveStr As String
Dim sSendCommand(4) As String 'LASTE query

'******* Error Trapping *******

On Error GoTo frmLASTEFunctionsErrorHandler
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<Body of Program >

Exit Sub

frmLASTEFunctionsErrorHandler:

Select Case Err.Number
Case 55

MsgBox ("File Already Open")
Case 53 'File does not exist

MsgBox ("Otp.ini does not exist in C:NWindows - ending program")
End

Case Else
MsgBox ("Error is: " & Err.Number)
End 'End Program

End Select
Resume Next
End Sub

6.4.2 Object Structure
The following outline defines the Object Structure (buttons, subroutines, etc.) used in the development of

code.

USE

The event allows the user to cancel the RS232 communications.

DESCRIPTION:

When the user presses the Cancel command button a global flag (glbbyteStopFlag) is set
True. The main form (frmSignalMonitor) periodically checks the state of the flag. If the flag is
True then the form is unloaded and the MDI form (mdifrmSignalMonitor) is displayed.

HISTORY

Date Engineer Reason

11-13-96 Ima Engineer Jr. Created
12-12-96 Vendela Kirsebom Changed GUI interface

'*********************************** *************************************************

I******************************Variall Definition**************************************
Dim sTempString as string 'Used for cache

'******* Error Trapping *******
On Error GoTo cmdCancelErrorHandler

<Body of routine >

Exit Sub

cmdCancelErrorHandler:

Select Case Err.Number
Case 55

6
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MsgBox ("File Already Open")
Case 53 'File does not exist

MsgBox ("Otp.ini does not exist in C:\Windows - ending program")
End

Case Else
MsgBox ("Error is: " & Err.Number)
End ' End Program

End Select
Resume Next
End Sub

6.5 Declarations

Global declarations should be placed in globals.bas if they are used by multiple forms; otherwise, they
should be placed in the declaration section of the form.

6.6 Function Declarations

Function declarations should be placed in descriptive VB modules using the file naming convention of
XXCX.bas (i.e. BusMon.bas) if they are used by multiple forms; otherwise, they should be placed in the function
declaration section of the form.

7. METRICS

Software performance will be defir ed using the following criteria:

a. User feedback
b. 1/0 performance (i.e. fast enough to meet RS-232 communications)

Since software performance is subj ctive, use the previous versions of software (where applicable) as the
baseline for performance and will produce a product that consists of similar performance characteristics. However,
the final performance criteria will be left up to the User.
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1 SOFTWARE FUNCTION

The PCSA Tool Version 1.0 Beta is under development to provide a capability to the
U.S. Nuclear Regulatory Commission (NRC) and the Center for Nuclear Waste Regulatory
Analyses (CNWRA) staff to conduct an independent analysis and review of the DOE preclosure
safety analysis. As part of a license application for construction authorization and a subsequent
license amendment to receive and :ossess waste at the proposed repository at Yucca
Mountain, Nevada, the DOE must conduct and present results of a preclosure safety analysis
for the period until permanent closure. The PCSA Tool will be used to identify areas of
vulnerability in the DOE safety analysis, to assess the DOE calculation of radiological
consequences to workers and the public, and to evaluate the identification of structures,
systems, and components important to safety. The PCSA Tool will feature a graphical user
interface between the databases, software packages, and utility tools.

2 TECHNICAL BASIS: PHYSICAL AND MATHEMATICAL MODEL

The PCSA Tool structure is modeled after a safety analysis review methodology based on the
requirements of proposedl 0 CFR Part 63 for preclosure safety analysis of the geologic
repository operations area. The review activity and the typical tool functions, as shown in
Figure 1, consists of (i) site-specific hazard analysis; (ii) facility hazard analysis; (iii) event
sequence analysis; (iv) categorization of events; (v) consequences analysis; (vi) safety
assessment; and (vii) importance analysis to identify structures, systems, and components
important safety.

The PCSA Tool uses the Microsoft Access database software and three other existing software
packages for mathematical model analyses: (i) System Analysis Program for Hands-on
Integrated Reliability Evaluation (SAPHIRE), (ii) Radiological Safety Analysis Computer
Program (RSAC), and (iii) MELCOR computer codes. The tool utilizes (i) the SAPHIRE code
for event sequence analyses and quantitative frequency evaluation using event tree and fault
tree models (Russel et al., 1993); (ii) the RSAC code to calculate the radiological dose to a
member of the public from atmospheric release of radioactive material (Wenzel, 1994); and
(iii) the MELCOR computer code to estimate building discharge fractions (U.S. Nuclear
Regulatory Commission, 2000) .

3 COMPUTATIONAL APPROACH

The PCSA Tool serves two primary purposes: store data in a database and perform model
analysis. A typical structure of the F'CSA Tool is schematically illustrated in Figure 2. The figure
shows the Graphical User Interface developed using Visual Basic, controlling the functions of
the tool by independently linking to databases and software packages. The project database
and failure rate database were created using Microsoft Access software. The read-only failure
rate database contains component failure rates obtained from actuarial data and literature
citation of actuarial data sources. The project database is the workbench for the tool and has
been designed to perform specific data management tasks for a systematic preclosure safety
analysis. In addition, the input data "or model analyses and display of output data from other
software packages are also managed by the database. Further details on the
computational approach can be obtained from PCSA Tool Development-Progress Report
(Dasgupta et al., 2001).
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3.1 DATA FLOW AND USER INTERFACE

The data flow in the PCSA Tool is depicted by a typical flow diagram shown in Figure 3. The
PCSA Tool will use Visual Basic, a Windows application development system, as the primary
programming environment to develop a graphical user interface to connect to Microsoft Access
databases and computer codes, SAPHIRE, RSAC, and MELCOR. The graphical user interface
will consist of a main window with a menu bar at the top. The menu bar will list various
functions and categories into which the tool allows the entry of data. By selecting the menu
bar, the user will be given more specific options. Many of these options will have suboptions,
which may have further suboptions, By clicking on the various options, the user will be able to
navigate through various programs, forms, tables, and reports. For example, the user may
enter data into a table or form, and recall the data at a later time. As discussed earlier, the
Microsoft Access database consists of project and failure rate databases. The read-only failure
rate database can only be viewed through the graphical user interface. The project database
provides several tables for entering, viewing, sorting and filtering of data. The graphical user
interface generates input data for rrodel analysis, stores output data, displays graphical results,
and generates reports.

The modules in the tool allow the staff to perform and document independent review analyses
in a structured and systematic manner. Results of the review are abstracted, as appropriate,
for use in other modules of this tool. The abstraction of results and input into next module is not
automated, rather the information is manually transferred to allow tailored review.

3.2 HARDWARE AND SOFTWARE REQUIREMENTS

The PCSA Tool is being developed to operate on an IBM compatible personal computer
installed with Windows NT 4.0 or higher. The estimated disk space required is
250 megabytes maximum. The program is currently developed on a Pentium II - 266 megahertz
computer with 128 megabytes of Random Access Memory. The final size and memory
requirements will be determined at ihe completion of the tool development. Visual Basic is the
chosen programming language for the tool. Visual Basic does not need to be installed on the
computer for the executable to run.

The PCSA Tool is being developed using the following software: Visual Basic 6.0; Microsoft
Access 97 SR-2; SAPHIRE Version 6.70; RSAC Version 5.2; MELCOR Version 1.8.5;
InstallShield Professional-Windows Installer Edition 2.0; Crystal Reports Developer
Edition;Component Chart 7.0; and utility suite of codes. SAPHIRE and RSAC codes are
distributed by Radiation Safety Information Computational Center, Oak Ridge National
Laboratory, P.O. Box 2008, Oak Ridge, Tennessee, 37381-6362. MELCOR is developed,
supported, and distributed by Sandia National Laboratories, Albuquerque, New Mexico, 87185.
InstallShield Professional-Windows Installer Edition 2.0 is distributed by InstallShield Software
Corporation, Schaumburg, Illinois 60173-5108. Crystal Reports Developer Edition, Version 8.5
is distributed by Crystal Decisions, Inc., Palo Alto, California 94301-2413. Component
Chart 7.0 is distributed by ComponentOne, Pittsburgh, Pennsylvania, 15213. The utility suite of
codes consisting of PCSALHS Version 1.0, PCSALHSINP Version 1.0, PCSAPROB
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Version 1.0, PCSARSACRD Version 1.0, and PCSACOMBAN Version 1.0 are being
developed at CNWRA using the Lahey LF90 Fortran Compiler.

InstallShield Professional-Windows Installer Edition 2.0 will be used to create a PCSA Tool
installation setup for Windows NT for distribution to the staff. The setup distribution will install
SAPHIRE, RSAC, and MELCOR codes and the CNWRA developed applications. Microsoft
Access software will not be required to be installed in the user's computer.

3.3 GRAPHICS REQUIIREMENTS

A graphical display module will be developed to display the deterministic and probabilistic dose
calculation results. Additionally, Fault Tree and Event Tree models are graphically displayed
using features of the SAPHIRE code.

3.4 PRE- AND POST-PROCESSOR

The pre- and post processor will be an integral part of the tool to develop input data and display
results from acquired software packages particularly for conducting consequence analyses
using RSAC and MELCOR codes.
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Figure 1. Preclosure Safety Analysis Review Methodology to be Implemented in the PCSA Tool
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1 SOFTWARE FUNCTION

The Preclosure Safety Analysis (PCSA) software is under development to perform operational safety analyses
for the preclosure period of the Yucca Mountain Repository Project The objective of the PCSA software is to
conduct selected safety studies in order to review DOE's integrated safety analyses. The tool will be used to
conduct systematic hazard, event sequence and consequence analyses. The PCSA software will include Graphical
User Interface developed in Visual Basic which will access commercially available MSOffice software products
such as Word, Excel, and Access. The software will also utilize RSAC (Wenzel, 1994) and Saphire (Russel et al.,
1993) computer programs. The Saphire software conducts Fault Tree and Event Tree analyses and the RSAC
software performs radiological dose calculations. Both programs are developed and distributed by Oak Ridge
National Laboratory.

2 TECHNICAL BASIS: PHYSICAL AND MATHEMATICAL
MODEL

The PCSA software makes use of Saphire and RSAC software which are based on mathematical models as
described in Russel et al. (1993) and Wenzel (1994), respectively. The part of the software which interfaces with
Saphire and RSAC, as well as with MSOffice suite of software including, Word, Excel and Access, is not based
on mathematical or physical model.

3 COMPUTATIONAL APPROACH

The main function of the PCSA software is to use the MSOffice suite of software including Word, Excel, and
Access, for entering or gaining access to data or using the database to sort and filter data and create reports. The
MSOffice suite will be used to perform specific tasks that allow safety analysis in a systematic manner. Word will
be used to document the system description, create failure mode checklists, and store data generated from the tool
in an organized manner. Excel will be employed to create multiple worksheets of actuarial data, organized in a
directory hierarchy. The source of each actuarial data will be cited. Excel will also be used to create an input
database for consequence analysis. Access will be utilized to create a database for hazard analysis based on Failure
Mode and EffectsAnalysis (FMEA)/What-Iftechniques (Americanlnstituteof Chemical Engineers, 1992). Access
will be further utilized to sort and filter data and create further reports

3.1 DATA FLOW AND USER INTERFACE

The structure of the PCSA software is schematically illustrated in figure 1. The figure shows that the Graphical
User Interface developed using Visual Basic independently links to Word, Excel, Access, Saphire, and RSAC. The
functional use of each of the software is shown in the figure.

The Graphical User Interface will consist of a main window with a menu bar at the top. The menu bar will list
various functions and categories into which the tool allows the entry of data. Upon clicking on the menu bar, the
userwill be given more specific options. Manv of these options will have subsets, which may have further subsets.
By clicking on the various options, the user will be able to navigate through various programs, forms, tables, and
reports. The user will then be able to enter data into the table or form of their choice, and recall the data at a later
time.

1



PCSA Tool Data Flow Diagram

Figure 1: PCSA Tool Data Flow Diagram.
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3.2 HARDWARE AND SOFTWARE REQUIREMENTS

The development of the PCSA software requires a IBM compatible computerwith Windows 95,98, orNT 4.0 or
above, and Microsoft Office 97orhigherinstalled. MS Visual Basic 6.0 is the chosen programming language for
the tool. Visual Basic do not need to be installed on the computer forthe executable to run. To execute the program
the PCSA software system directory needed to be installed. The system directory will contain database and
supporting files created in Word, Excel, and Access, Saphire, and RSAC software.

The storage and RAM requirements cannot be determined at this time till the tool is completely developed. The
final size and memory requirements may change during software development.

3.3 GRAPHICS REQUIREMENTS

A graphical display module will be developed to display the dose calculation results in the form of bar chart. In
addition, Fault Tree and Event Tree models are graphically displayed using graphical display feature in-built in the
Saphire software.

3.4 PRE- AND POST-PROCESSOR

There are currently no pre- or post-processors required to run the software.

4 REFERENCES

American Institute of Chemical Engineers. Guidelines for Hazard Evaluation Procedures. Second Edition with
Worked Examples: New York: Center for Chemical Process Safety. 1992.

Russel, K.D., C. L. Atwood, W. J. Galyean, M. B. Sattison, and D.M. Rasmuson. Systems Analysis Programsfor
Hands-on Integrated Reliability Evaluations (SAPHIRE) Version 5. 0, Technical Reference Manual.
NUREG/CR-6616, Idaho National Engineering Laboratory: Idaho Falls, ID. 1993

Wenzel, D. R. The radiological Safety Analysis Computer Program (RSAC-5) User's Manual, WINCO-1123,
Revision 1. Idaho Falls, ID: Westinghouse Idaho Nuclear Company, Inc., Idaho National Engineering
Laboratory. 1994.
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1 SOFTWARE FUNCTION

The Preclosure Safety Analysis (PCSA) software is under development to perform operational safety analyses
for the preclosure period of the Yucca Mountain Repository Project. The objective of the PCSA software is to
conduct selected safety studies in order to review DOE's integrated safety analyses. The tool will be used to
conduct systematic hazard, event sequence and consequence analyses. The PCSA software will include Graphical
User Interface developed in Visual Basic which will access commercially available MSOffice software products
such as Word, Excel, and Access. The software will also utilize RSAC (Wenzel, 1994) and Saphire (Russel et al.,
1993) computer programs. The Saphire software conducts Fault Tree and Event Tree analyses and the RSAC
software performs radiological dose calculations. Both programs are developed and distributed by Oak Ridge
National Laboratory.

2 TECHNICAL BASIS: PHYSICAL AND MATHEMATICAL
MODEL

The PCSA software makes use of Saphire and RSAC software which are based on mathematical models as
described in Russel etal. (1993) and Wenzel (1994), respectively. The part of the software which interfaces with
Saphire and RSAC, as well as with MSOffice suite of software including, Word, Excel and Access, is not based
on mathematical or physical model.

3 COMPUTATIONAL APPROACH

The main function of the PCSA software is to use the MSOffice suite of software including Word, Excel, and
Access, for entering or gaining access to data or using the database to sort and filter data and create reports. The
MS Office suite will be used to perform specific tasks that allow safety analysis in a systematic manner. Word will
be used to document the system description, create failure mode checklists, and store data generated from the tool
in an organized manner. Excel will be employed to create multiple worksheets of actuarial data, organized in a
directory hierarchy. The source of each actuarial data will be cited. Excel will also be used to create an input
database for consequence analysis. Access will be utilized to create a database for hazard analysis based on Failure
Mode and EffectsAnalysis (FMEA)/What-Iftechniques (American Institute of Chemical Engineers, 1992). Access
will be further utilized to sort and filter data and create further reports

3.1 DATA FLOW AND USER INTERFACE

The structure of the PCSA software is schematically illustrated in figure 1. The figure shows that the Graphical
User Interface developed using Visual Basic independently links to Word, Excel, Access, Saphire, and RSAC. The
functional use of each of the software is shown in the figure.

The Graphical User Interface will consist of a main window with a menu bar at the top. The menu bar will list
various functions and categories into which the tool allows the entry of data. Upon clicking on the menu bar, the
userwillbegiven more specific options. Many of these options willhave subsets, whichmayhavefurther subsets.
By clicking on the various options, the user will be able to navigate through various programs, forms, tables, and
reports. The user will then be able to enter data into the table or form of their choice, and recall the data at a later
time.
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PCSA Tool Data Flow Diagram

Figure 1: PCSA Tool Data Flow Diagram.
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3.2 HARDWARE AND SOFTWARE REQUIREMENTS

The development of the PCSA software requires a IBM compatible computerwith Windows 95,98, orNT 4.0 or
above, and Microsoft Office 97 or higher installed. MS Visual Basic 6.0 is the chosen programming language for
the tool. Visual Basic do not need to be installed on the computerforthe executable to run. To execute the program
the PCSA software system directory needed to be installed. The system directory will contain database and
supporting files created in Word, Excel, and Access, Saphire, and RSAC software.

The storage and RAM requirements cannot be determined at this time till the tool is completely developed. The
final size and memory requirements may change during software development.

3.3 GRAPHICS REQUIREMENTS

A graphical display module will be developed to display the dose calculation results in the form of bar chart. In
addition, Fault Tree and Event Tree models are graphically displayed using graphical display feature in-built in the
Saphire software.

3.4 PRE- AND POST-PROCESSOR

There are currently no pre- or post-processors required to run the software.

4 REFERENCES

American Institute of Chemical Engineers. Guidelines for Hazard Evaluation Procedures. Second Edition with
Worked Examples: New York: Center for Chemical Process Safety. 1992.

Russel, K.D., C. L. Atwood, W. J. Galyean, M. B. Sattison, and D.M. Rasmuson. Systems AnalysisProgramsfor
Hands-on Integrated Reliability Evaluations (SAPHIRE) Version 5. 0, Technical Reference Manual.
NUREG/CR-6616, Idaho National Engineering Laboratory: Idaho Falls, ID. 1993

Wenzel, D. R. The radiological Safety Analysis Computer Program (RSAC-5) User's Manual, WINCO-1123,
Revision 1. Idaho Falls, ID: Westinghouse Idaho Nuclear Company, Inc., Idaho National Engineering
Laboratory. 1994.
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Software Development Plan for the
Preclosure Safety Analysis (PCSA) Tool

Revision 01

The Software Development Plan (SDP) describes the approach to be followed in the development
of the Preclosure Safety Analysis (PCSA) software tool, Revision 01.

1.0 SCOPE

The scope of this task is to develop a Preclosure Safety Analysis software tool to provide the
NRC/CNWRA the capability to perform systematic hazard, event sequence, and consequence analyses.
The PCSA software will use a Graphical User Interface environment developed in Microsoft Visual Basic
and Microsoft Access databases. The PCSA tool will control a program called Saphire and a program
called RSAC. Both of thes programs were developed and distributed by Oak Ridge National Laboratory.

2.0 BASELINE ITEMS

The base line items are: (1) PCSA tool template, (2) PCSA tool code, (3) Equipment System Failure Rate
database and failure mode check list database, (4) SAPHIRE Version 7.06, (5) RSAC Version 5.2, (6)
MELCOR Version 1.8.5, (7) MACCS2 Version 1.12



3.0 PROJECT MANAGEMENT

This section contains the work breakdown structure for the project, which contains the project tasks, phase
numbers, schedule, milestones, and cost estimates.

3.1 Work Breakdown Structure

Tasks Name Hours Completion
Date

Resources
Software A. Lozano 20 9/20/2002
Hardware None
Client Furnished None
Project Management
SDP Development B. Dasgupta 20 7/2000
Status Reports B. Dasgupta 120 9/20/2002
Client Reviews
Technical Tasks
Proof-of-Concept Development B. Dasgupta 460 9/20/2002

D. Daruwalla 240 9/20/2002
Development of SRD B. Dasgupta 30 9/20/2002
Design and Code A. Lozano 400 9/20/2002

M. Hidalgo 400 9/20/2002
D. Brogan 800 9/20/2002
R. Benke 400 9/20/2002
R. Janetzke 200 9/20/2002
B. Dasgupta 300 9/20/2002

Development of User's Manual B. Dasgupta 50 9/20/2002
Acceptance Testing A.Ghosh 100 9/20/2002
Development of Software Validation None
Test Plan
Validation Testing B. Dasgupta 100 9/20/2002

D. Daruwalla 60 9/20/2002
Development of Software Validation None
Test Report
Support Activities
Materials None
Publications 100 9/20/2002

Travel 100 9/20/2002
Other,

ESTIMATED HOURS TOTAL: 3900
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Project Schedule and Milestones

I?~Y

3.2

Milestones
Milestone Completion Estimated EndWork Element Description Criteria Date

Task I Database is Project 9/20/2002
Design and populate the Equipment populated Manager
System Failure Rate Database Acceptance
Task 2 Database is Project 9/20/2002
Design and construct an empty Project designed Manager
Database template. Acceptance
Task 3 Software is Project
Design and develop the PCSA software completed and Manager
with following sub-tasks: ready for test Acceptance
Infrastructure 9/20/2002

Functional Area module 9/20/2002

External hazards module 9/20/2002

System description and Internal hazards 9/20/2002
analysis module

Consequence analysis module 9/20/2002
(input/output)
Result module with search capability 9/20/2002

Task 4 AU Report Project 9/20/2002
Design Report formats for all the forms formats are Manager

completed Acceptance
Task 5 All designed Project 9/20/2002
Add the printing capability to all the reports can be Manager
Reports rinted Acceptance
Task 6 Completed Project 9/20/2002
Prepare an Acceptance Test Plan Acceptance Manager

Test Plan Acceptance
Task 7 Successful Project 9/20/2002
Test the PCSA tool execution of Manager

acceptance Acceptance
test

Task 7 Completed Project 9/20/2002
Write a PCSA Tool User Manual Manual Manager

Acceptance
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3.3 Staffing Plan

The following table contains the project team members that are planned to execute the project.

Staffing Plan
Team Member Project Role Start Date End Date

Commitment
Biswajit Dasgupta Project Lead 11/01/99 9/20/2002 29.2
Darius Daruwalla Development & 11/01/99 9/20/02 8.4

Testing
David Brogan Software Developer 5/15/00 8/31/01 21.3
Albert Lozano Software Developer 8/21/00 9/20/2002 11.4
Miguel Hidalgo Software Developer 8/23/00 9/20/2002 10.8
Roland Benke Software Developer 7/00 9/20/2002 10.8
Ron Janetzke Software Developer 3/01 9/20/2002 5.4
A. Ghosh Testing 3/01 9/20/02 2.7

t i +

t + 4

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 _ _ _ _ _ _ _ _ _ I I__ _ _ _ _ _ _ _ _ _ _ _ _

3.4 Risk Management

The following table contains the risk management plan for the project. The table contains each of the risks
that have been identified for the project.

Risk Management
Risk Probability Impact Mitigation

Not Applicable
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4. DEVELOPMENT PROCEDURES

4.1 Environment and Resources
The following sections describe the hardware and software resources that will be utilized during the project.

4.1.1 Hardware Resources

The following table lists the hardware resources that will be utilized during the project.

le�/V

Hardware Resources
Description Supplier Owner Purpose

IBM Compatible PC [1 Net Force El CNWRA Software Development
XXX MHz clock and Testing
128 MB Ram
XXX MB Hard Drive _

Monitor El [l CNWRA
Printer l El[ CNWRA

4.1.2 Software Resources

The following table lists the software resources that will be utilized during the project.

Software Resources
Description Supplier Owner Purpose

Microsoft - Visual Basic 6 El Microsoft E1 CNWRA Software
Graphical User Interface Software Development
Development Tool
Microsoft Access El Microsoft 1E1 CNWRA Database
Database Development Tool Development

Microsoft-Visual Source Safe El Microsoft El CNWRA Software
Configuration

SAPHIRE [1 Oak Ridge El CNWRA Fault Tree &
National Event Analysis
Laboratory

RSAC El Oak Ridge El CNWRA Radiological
National Dose
Laboratory Calculations

MELCOR l SANDIA El CNWRA Radionuclide
National Transport
Laboratory
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Software Resources
Description Supplier Owner Purpose

MACCS E SANDIA UI CNWRA Radiological
National Dose
Laboratory Calculations

Windows NT El Microsoft El CNWRA Operating
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ S y s t e m

4.2 Software Development Lifecycle

The development lifecycle for PCSA includes the following six (6) phases:

Phase Description Output
Analysis Determine input formats, formulate Software Requirements

requirements interface, and determine output Description
requirements and format.

Development Develop code and perform module level Software
testing. Scientific Notebook entries

Software development files
Acceptance Demonstrates whether the requirements Scientific Notebook entries
Testing specified in the SRD have been fulfilled. Software development files
Preliminary Users provide developerfeedback on the "look Software Change Reports
Release and feel" and functionality of the software.

Developer uses this information to develop the
final version of the software.

Final delivery Developer incorporates changes, performs Final version of software
necessary regression testing, and provides final Design Verification Report
version of software to users.

Software Summary Form
Software Release Notice

Maintenance Developer addresses problems and identified Software Change Reports
enhancements. Software update

Software Summary Form
Software Release Notice
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4.3 Coding

This section describes the coding conventions that will be applied throughout the project.

Coding Standards
The following language(s) El Visual Basic 6
will be used:

The following coding style U Other:
guide(s) will be used:

4.4 Acceptance Testing

The following table lists the documentation technique and tools that will be used for acceptance testing.

Acceptance Testing Methodology
:gE~:: :::t:E:.::S:-Documental :-:--.:.:i~itionEV000 ...-. . Tools

U Scientific Notebook U Other:
U Software Development File
U1 Software Change Report
U Other:

5.0 CONFIGURATION MANAGEMENT

This section contains the configuration management plan for the project.

5.1 Tools

Visual Source Safe by Microsoft will be used to perform software configuration management.

5.2 Configuration Identification

Software version numbers will be of the form Version V.r, where V is an incrementing major version number
beginning at 1, and r is an incrementing minor revision number beginning at 0.
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5.3 Configuration Procedures

The software will be maintained using Visual Source Safe by Microsoft. The software will reside on the
personal computer DRACO (in Room A124, Bldg 189, SWRI) located in directory PCSAtool.

5.3.1 Check-in/check-out Procedures

Software under development will be checked out of the repository into a developer directory for modification.
Modified files will be checked back into and newly created files will be added to the repository under the
following conditions:

* To provide other developers with the latest set of changes
* Periodically during development when new functionality is added
* Upon completion of major tasks defined in the SDP, or
* Before major milestones.

When a file is checked in, the developer will generate comments describing the modification.

5.3.2 Creating Releases and Preparing For Deliveries

New releases of the software will be created at determined times during the project at the
discretion of the developer. Procedure specified in TOP- 18 for creating will be followed.

5.3.3 Problem Reporting and Change Control

A Software Change Report (SCR) will be used to track problems, design changes, and
enhancements to the software.



5.3.4 Backups

The project repository will be used to store the baseline configuration items during development. The
following parameters apply to the configuration repository.

........ e a t ...........t F
Host information: Host name:

Directory:
Backup media: E Compact Disk (CD) O Tape

E High-Capacity Diskette
El Other:

Backup frequency: El Daily E Weekly
El Other: As needed.

Automated backup tools: El Other:

6.0 REFERENCES

Reference all documents listed in the SDP.

7.0 APPENDICES

Include appendices, as appropriate, that are necessary to support the SDP.

APPROVED:

G~~~~~~~~~~~~
Signature of Element Manager Date

cc: QA
Element Manager
Principal Investigator
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1 SOFTWARE FUNCTION

The preclosure safety analysis (PCSA) tool is under development to provide a capability to the U.S.
Nuclear Regulatory Commission and the Center for Nuclear Waste Regulatory Analyses (CNWRA)
staffs to conduct an independent confirmatory analysis and to review the DOE preclosure safety
analysis. As a part of license application for construction authorization and a subsequent license
amendment to receive and possess waste at the proposed repository at Yucca Mountain, the DOE
must conduct and present a preclosure safety analysis for the period until permanent closure. The
PCSA tool will be used to identify areas of vulnerability in the DOE safety analysis, to assess the
DOE calculation of radiological consequences to workers and the public, and to evaluate the
identification of structures, systems, and components important to safety. The PCSA tool will
feature a graphical user interface between the databases, software packages, and utility tools.

2 TECHNICAL BASIS: PHYSICAL AND MATHEMATICAL
MODEL

The PCSA tool structure is modeled after the safety analysis review methodology which is based
on the requirements of the proposed 10 CFR Part 63 for preclosure safety analysis of the geologic
repository operations area. The review activity and the typical tool functions, as shown in Figure
1, consist of (i) site-specific hazard analysis; (ii) facility hazard analysis; (iii) event sequence
analysis; (iv) categorization of events; (v) consequences analysis; (vi) safety assessment; and (vii)
importance analysis to identify structures, systems, and components important safety.

The PCSA tool makes use of the Microsoft Access database software and three other software
packages for mathematical model analyses: (i) System Analysis Program for Hands-On Integrated
Reliability Evaluation (SAPHIRE), (ii) Radiological SafetyAnalysis Computer Program (RSAC), and
(iii) MELCOR computer codes. The tool utilizes (i) the SAPHIRE software for event sequence
analyses and quantitative frequency evaluation using event tree and fault tree models (Russel et
al., 1993); (ii) the RSAC software to calculate the radiological dose to a member of the public and
from atmospheric release of radioactive material (Wenzel, 1994); and (iii) the MELCOR computer
code to estimate building discharge fractions (U.S. Nuclear Regulatory Commission, 2000) .

3 COMPUTATIONAL APPROACH

The PCSA tool serves two primary purposes: store data in a database and perform model analysis.
A typical structure of the PCSA tool is schematically illustrated in Figure 2. The figure shows the
Graphical User Interface, developed using Visual Basic, controlling the functions of the tool by
independently linking to databases and software packages. The project database and failure rate
database were created using Microsoft Access software. The read-only failure rate database
contains the component failure rates obtained from actuarial data and other information such as
literature citation for source of the data. The project database is the workbench for the tool and has
been designed to perform specific data management tasks for a systematic preclosure safety
analysis. In addition, the input data for model analyses and display of output data from other
software packages are also managed by the database. Further details on the computational
approach can be obtained from Preclosure Safety Analysis Tool Development-Progress Report
(Dasgupta et al., 2001).



3.1 DATA FLOW AND USER INTERFACE

The data flow in the PCSA tool is depicted by a typical flow diagram shown in Figure 3. The PCSA
tool will use Visual Basic, a Windows application development system, as the primary
programming environment to develop a Graphical User Interface to connect to Microsoft Access
databases and software packages (SAPHIRE, RSAC, and MELCOR). The Graphical User
Interface will consist of a main window with a menu bar at the top. The menu bar will list various
functions and categories into which the tool allows the entry of data. Upon clicking on the menu
bar, the user will be given more specific options. Many of these options will have subsets, which
may have further subsets. By clicking on the various options, the user will be able to navigate
through various programs, forms, tables, and reports. For example, the user will then be able to
enter data into the table or form of their choice, and recall the data at a later time. As discussed
earlier, the Microsoft Access database consists of project and failure rate databases. The read-
only failure rate database can only be viewed through the graphical user interface. The project
database provides several tables for entering or gaining access to data or allows sorting and
filtering of data. The graphical user interface generates input data for model analysis, stores the
output data, displays graphical results, and generates reports.

The modules in the tool allow the staff to perform and document independent review analyses in
a structured and systematic manner. Results of the review are abstracted, as appropriate, for use
in other modules of this tool. The abstraction of results and input into next module is not automated,
rather the information is manually transferred to allow tailored review.

3.2 HARDWARE AND SOFTWARE REQUIREMENTS

The PCSA software is being developed to operate on an IBM compatible personal computer
installed with Windows NT 4.0 or higher. The storage and RAM requirements cannot be
determined untill the tool is completely developed. The final size and memory requirements may
change during software development. Visual Basic is the chosen programming language for the
tool. Visual Basic does not need to be installed on the computer for the executable to run.

The tool is being developed using the following software: Visual Basic 6.0; Microsoft Access 97
SR-2; SAPHIRE Version 6.70; RSAC Version 5.2 software; MELCOR Version 1.8.5; InstallShield
Professional-Windows Installer Edition 2.0; Crystal Reports Developer Edition;Component Chart
7.0; and internal PCSA utility codes. SAPHIRE and RSAC are distributed by Radiation Safety
Information Computational Center, Oak Ridge National Laboratory, P.O. Box 2008, Oak Ridge,
Tennessee, 37381-6362. MELCOR developed, supported, and distributed by Sandia National
Laboratories, Albuquerque, New Mexico, 87185. InstallShield Professional-Windows Installer
Edition 2.0 is distributed by InstallShield Software Corporation, Schaumburg, Illinois 60173-5108.
Crystal Reports Developer Edition, Version 8.5 is distributed by Crystal Decisions, Inc. Palo Alto,
California 94301-2413. Component Chart 7.0 is distributed by ComponentOne, Pittsburgh,
Pennsylvania, 15213. The PCSA utility codes consisting of writelhsinp, pcsarsac, rsacrd, and
comban are being developed at CNWRA using the Lahey LF90 Fortran Compiler.



InstallShield Professional-Windows Installer Edition 2.0 will be used to create a PCSA tool
installation setup for Windows NT for distribution to the staff. The setup distribution will also install
SAPHIRE, RSAC, and MELCOR application packages and the CNWRA developed applications.
Microsoft Access software will not be required to be installed in the user's computer.

3.3 GRAPHICS REQUIREMENTS

A graphical display module will be developed to display the deterministic and probabilistic dose
calculation results. Additionally, Fault Tree and Event Tree models are also graphically depicted;
however, these graphics are displayed using features of the SAPHIRE software.

3.4 PRE- AND POST-PROCESSOR

There are currently no pre- or post-processors required to run the software.

4 REFERENCES

Dasgupta, B., R. Benke, D. Daruwalla, A. Ghosh, R. Janetzke and A. Chowdhury, "Preclosure
Safety Analysis Tool Development - Progress Report", Center for Nuclear Waste
Regulatory Analyses, September, 2001.

Russel, K.D., C. L. Atwood, W. J. Galyean, M. B. Sattison, and D.M. Rasmuson. "Systems
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Figure 1. A Typical Illustration of PCSA Review Methodology
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Components and Design Details
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Source Terms and Characterization of Waste
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Continued to
Figure 3-b

Figure 3-a. A Typical Illustration of PCSA Tool Data Flow
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Figure 3-b. A Typical Illustration of PCSA Tool Data Flow



Probability 7/19/01

IkD WE tQ FOeIU2 e d IO OFIOIe4 Fl ii FaIuRililnan I h ¢aLo
2267 EL ELECTRICA CAUSE FIRE :(TB V /YR 1.90E-02

EC L CABINETS IN CONTROL V)
2268 EL ELECTRICA CAUSES FIRE (TB V /YR 3.20E-03

EC L CABINETS IN CABLE V)
2269 EL MAI DIESEL CAUSES FIRE (TB V /YR 2.60E-03

EC N _GENERATO iIN DIESEL V) ;
2270 EL PO BATTERIES CAUSES FIRE (TB V /YR 3.20E-03

EC WE IN BATTERY IV)227 EL _LCR-Cr -- i -V.N_ .1 ---. 32271 EL ELECTRICA CAUSES FIRE (TB V /YR 1.50E-03
EC LCABINETS IN V)

2272 PR RO PUMPS CAUSES FIRE I(TB V /YR 1.90E-02:
OC TAT fIN AUXILIARY V)

2273 EL PO TRANSFOR CAUSES FIRE (TB IV IYR 7.90E-03
EC WE MERS IN THE PLANT V) _

2274 EL JUNCTION CAUSES FIRE t(TB V t R 1.60E-03
EC; BOX IN THE PLANT V)

2275EL PO BATTERY CAUSES FIRE 1(TB /YR 4.00E-03T
EC WE CHARGERS IN THE PLANT iV)

2276 PR RO AIR CAUSES FIRE 1(TB 1V /YR 4.70E-03
OC TAT COMPRESS IN THE PLANT V)

2277 MI CABLE CAUSES FIRE (TB V iYR 5.1OE-03
SC FIRES IN THE PLANT V)

2278 PR RO PURIFICATI W /OP- 4.29E-05
OC TAT ON PUMPS HR

2279 PR RO BLOWER W /OP- 9.23E-05
OC TAT FAN :HR

2280 PR RO BLOWER W /HR 2.84E-05
OC TAT FAN

2281 PR RO BLOWER t W /HR 4.10E-061 ,

OC TAT FAN
2282 PR RO BLOWER W /HR 2.67E-05

OC TAT FAN I
2283 PR RO BLOWER W /HR 3.OOE-06

OC TAT FAN
2284 PR RO COMPRESS AIR W /HR 6.72E-05

OC TAT OR

0

Page 1 /v§ / y
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Probability 7/19/01

RIN j fOsWW ... Ir......... Low W 80 U!' r

0

2.81 E-06

7.09E-05,

9.70E-06

2.OOE-07

2.13E-05

5.OOE-07

3.51 E-05

7.51 E-05 v/

1.33E-04 .)

5.50E-05 /

1.24E-05 /

3.27E-05 /

7.1 OE-06 /

1.08E-04 I/

Page 2 / A
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Probability 7/19/01

D-ID Egt g WOIR Md JFoIei~uiRan JM.a I LOW
2285 PR RO COMPRESS AIR W /HR 9.OOE-06 /

OC TAT OR
2286 PR RO COMPRESS AIR W /HR 1.35E-05

OC TAT OR
2287 PR RO COMPRESS AIR W /OP- 1.33E-04

OC TAT OR _HR
2288 PR RO COMPRESS AIR W /OP- 4.57E-04

OC TAT OR HR
2289 PR RO COMPRESS AIR W /OP- 2.01 E-04 7

OC TAT OR HR
2290PR RO PURIFICATI / W 1DM 8.0E-03-

OC TAT ON PUMPS
2291 Ml DAMPER W /HR 4.70E-06

2292 MI DAMPER iW /HR 1.20E-06 |-i
SC

2293 Ml DAMPER ' T - W /DM 2.OOE-03 /
SC

2294 MI DAMPER W /DM 7.OOE-04 /
-SC

2295 MI FAN REACTOR W /HR -3.60E-05 t

SC COOLER BUILDING
2296 MI FAN REACTOR - W /HR 3.60E-05/

SC COOLER BUILDING
2297 MI FAN REACTOR W /HR 3.60E-04_/

SC COOLER BUILDING
2298 MI FAN REACTOR W lOP- 2.50E-04./

SC COOLER BUILDING ,HR 0
2299 MI FAN CONTAINMENT W /OP- 1.50E-06i

SC VENTILATION HR
2300 MI FAN CONTAINMENT W /OP- 2.22E-04 /

SC I&C HR
2301 UTI HVAC CONTROL W /HR 1.01 E-05

LITI ROOM
2306 MI FUEL MTR GE W /HR 1.32E-05

SC ELEMENT NE

Page 3/-/ $
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Probability 7/19/01

.iRennarks Sl t"iPrc thFi ceiti O Low .8 Uppr|
1.60E-06 2.14E-05

3.70E-06 2.84E-05

1.07E-04 3.16E-04~ /

4.08E-0 6.60E-04

1.69E-04 6.03E-04

O.OOE+00 1.OOE-01

2.OOE-07 1.42E-05 /

1.OOE-07 3.50E-06 /

0.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 /
,.8 0 E 6 1 . 08.-_ 4 -

1.80E-06 1.08E-04 /
1 .80E-06 1 .08E-04| /

1.95E-04 5.65E-04

2.14E-04 4.58E-041

O.OOE+00 4.40E-06 /

1.89E-04 3.15E-04 /

5.OOE-07 3.02E-05 /

7.40E-06 2.03E-05 /

Page 4 /
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Probability 7/19/01

iD E E EWINeIOWH hW MN_
2307 MI FUEL MANUAL W /HR 2.02E-05 6,

SC ELEMENT
2308 MI FUEL MANUAL W /HR 4.10E-06

SC ELEMENT
23091MI FUEL TRIGA STA W /HR 1.1OE-06

SC ELEMENT ND L
2310 MI FUEL TYPE MEU W /OP-1 2.0OE-071

SC -ELEMENT | _ HR
2311 MI FUEL TRIGA ISTA /HR 5.OOE-07

SC ELEMENT ND
2312Ml FUEL TRIGA STA W V/HR 1.OOE-07

SC ELEMENT ND
2313 MI FUEL GENERAL w lOP- 1.50E-06 r

SC ELEMENT HR
2314 Ml DEMINERALi W /HR 4.26E-05

SC ZER /
2315 MI FILTER MECHANICAL W /HR 4.26E-05

SC LIQUID RESTRICTION
2316 MI FILTER MECHANICAL W /HR 3.36E-05 /

SC LIQUID RESTRICTION
2317 MI FILTER MECHANICAL W /HR 1.65E-05 /

:SC LIQUID RESTRICTION
2318 MI FILTER ION W /HR 1.80E-05 /

SC EXCHANGER
2319 MI FILTER lION IW /HR 2.07E-05

SC EXCHANGER __
2320 MI FILTER ION W /HR 1.50E-06

SC EXCHANGER / _
2321 MI STRAINER W /HR 4.1 OE-06

SC FILTER _ _ l
2322 MI STRAINER W /HR 7.10E-06 :

rSC -FILTER
2323 UTI HVAC DAMPER MA FAILS TO X /DM 3.03E-03

LITI /EXHAUST (STANDBY OR NU OPEN/CLOSE
2324 UTI HVAC DAMPER MA PLUGS X /HR 5.OOE-07 :

LITI /EXHAUST (STANDBY OR NU

Page 5/: / y
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Probability 7/19/01

.

ARemarks g " l 5W
3.60E-06

2.OOE-07

1.00E-07'

0.OOE+00

2.OOE-07

0.OOE+00

0.OOE+00

1.16E-05

1.16E-05

2.37E-05

5.70E-06

9.OOE-07

8.20E-06

1.OOE-07

2.OOE-07

4.OOE-06

4.78E-05 /

1.24E-05

3.40E-06K

8.OOE-07 /

9.OOE-07

3.00E-07 V

2.40E-06

8.93E-05 /

8.93E-05

4.49E-05 -

3.21 E-05 /

5.39E-05 v'

3.79E-05

4.50E-061 /

1.24E-05

1.1OE-05 /

0

ERROR
FACTOR= -10/
ERROR /
FACTOR = 10 /
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Probability 7/19/01

IDi |Eq E iil|E ul t 0 YItii llFiikD~4 1. ItId R*. sFai 'll, RaIij "Ie igh jiVai-w -"
_ _ . ._ . . ..

2325 UTI
LITI

2326 UTI
LITI

2327 UTI
LITI

2328 UTI
LITI

2329 UTI
LITIj

2330 UTI
LITI

2331 UTI
LITI

2332 UTI
LITI

2333i UTI
LITI

2334 UTI
LITI

2335 UTI
LITI

2336 UTI
LITI

2337 UTI
LITI

2338 UTI
LITI

2339 UTI
LITI

2340 UTI
LITI

2341 UTI
LITI

2342 UTI
LITI

HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
,/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST
HVAC
/EXHAUST

DAMPER MA LEAKAGE
(STANDBY OR NU (INTERNAL)
DAMPER MA RUPTURE
(STANDBY OR NU (INTERNAL)
DAMPER MA LEAKAGE
(STANDBY OR NU (EXTERNAL)
DAMPER MA RUPTURE
(STANDBY OR NU (EXTERNAL)
DAMPER MO FAILS TO
(STANDBY OR TO OPEN/CLOSE
DAMPER MO SPURIOUS
(STANDBY OR ,TO OPERATION

X /HR 1.OOE-05

DAMPER MO
(STANDBY OR TO
DAMPER M0
:(STANDBY OR TO
DAMPER MO
(STANDBY OR TO
DAMPER TMO
(STANDBY OR TO
DAMPER MO
(STANDBY OR TO
DAMPER AIR-
(STANDBY OR OP
DAMPER AIR-
(STANDBY OR OP
DAMPER AIR-
(STANDBY OR OP
DAMPER AIR-
(STANDBY OR _OP
DAMPER -AIR-

(STANDBY OR OP
DAMPER lAIR-
(STANDBY OR OP
DAMPER .AIR-
(STANDBY OR IOP

PLUGS

LEAKAGE
(INTERNAL)
RUPTURE
(INTERNAL)
LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
FAILS TO
OPEN/CLOSE
SPURIOUS
OPERATION
PLUGS

LEAKAGE
(INTERNAL)
RUPTURE
(INTERNAL)
LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)

X /HR 5.OOE-07

X /HR 1.OOE-07 /

X /HR 5.00E-09

X /DM 3.OOE-02 2

IX /HR 3.OOE-06 -

X ,/R 5.OOE-077

iHR 1.00-I ,

X /HR 5.OOE-07

7x/HR 1.OOE-07

X /HR 5.OOE-09

X /DM 1.00E-02,%

X /HR 1.OOE-05 /

X /HR 5.OOE-07/

X /HR 1.OOE-05 /

X /HR 5.OOE-07

X /HR 1.OOE-07

X /HR 5.OOE-09 ,

/

0
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Probability 7/19/01

Rea S hI
ERROR
FACTOR-10 ='
ERROR
FACTOR =30 /
ERROR
FACTOR=10
ERROR /
FACTOR=30/
ERROR
FACTOR=10 /
ERROR
FACTOR=1 /l
ERROR ,

ERROR /
FACTOR= 10
ERROR l
FACTOR=10 /
ERROR
FACTOR=10 /
ERROR
FACTOR =30 /
ERROR
FACTOR =30 /
ERROR
FACTOR=10
ERROR
FACTOR=10 /
ERROR
FACTOR=10 /
ERROR
FACTOR=10 /
ERROR
FACTOR-= 10
ERROR /
FACTOR=30 8 I
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Probability 7/19/01

2343 UTI HVAC DAMPER MO FAILS OPEN X !/HR 3.00E-06
LITI /EXHAUST (CONTROL) TO

2344 UTI HVAC DAMPER MO FAILS CLOSED X /HR 3.OOE-06
LITI /EXHAUST (CONTROL) TO

2345 UTI HVAC DAMPER MO FAILS TO X /HR 3.OOE-06
LITI /EXHAUST (CONTROL) TO RESPOND /

2346 UTI HVAC DAMPER MO PLUGS X /HR 5.OOE-07f
LITI /EXHAUST (CONTROL) TO

2347 UTI HVAC DAMPER MO LEAKAGE X /HR 1.OOE-07
LITI /EXHAUST (CONTROL) TO (EXTERNAL)

2348 UTI HVAC DAMPER MO RUPTURE X /HR 5.OOE-09
LITI /EXHAUST (CONTROL) TO (EXTERNAL) /

2350 UTI HVAC DAMPER AIR- FAILS OPEN X /HR 3.OOE-06
LITI /EXHAUST (CONTROL) OP

2351 UTI HVAC DAMPER AIR- FAILS CLOSED X /HR 3.00E-06
LITI /EXHAUST (CONTROL) OP _

2352 UTI HVAC DAMPER AIR- FAILS TO X /HR 3.OOE-06
LITI /EXHAUST (CONTROL) OP RESPOND

2353 UTI HVAC DAMPER AIR- PLUGS X /HR 5.00E-07
LITI /EXHAUST (CONTROL) OP

2354UTI HVAC DAMPER AIR- LEAKAGE X /HR 1.OOE-07
LITI /EXHAUST (CONTROL) OP (EXTRENAL)

2355 UTI HVAC DAMPER AIR- RUPTURE X /HR 5.00E-09,
LITI /EXHAUST (CONTROL) OP i(EXTERNAL) I

2356 UTI HVAC FAN / BLOWER MO FAILS TO START X /DM 5.00E-03
LITI /EXHAUST TO

2357 UTI HVAC FAN / BLOWER MO FAILS TO RUN X /HR 3.OOE-05
LITI /EXHAUST TO

2358UTI HVAC FAN/BLOWER MO OVERSPEED X /HR 5.OOE-06 /
LITI /EXHAUST TO

2359 UTI HVAC FAN /BLOWER MO FAILS TO STOP X /DM 5.OOE-03
LITI /EXHAUST TO

2360 UTI HVAC FAN/ BLOWER MO LEAKAGE X /HR 3.OOE-07 /
LITI /EXHAUST TO (EXTERNAL)

2361 UTI HVAC FAN/BLOWER MO RUPTURE X /HR 1.OOE-08 /
LITI /EXHAUST TO (EXTERNAL)

Page 9
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Probability 7/19/01

Remarks .0 Low i,80% Upped
ERROR
FACTOR=10 -vl
ERROR
FACTOR=10 I
ERROR /
FACTOR = 10
ERROR
FACTOR = 10
ERROR
FACTOR =10
ERROR
FACTOR =30 V
ERROR
FACTOR=10 i

ERROR
FACTOR = 10
ERROR
FACTOR-10 =
ERROR
FACTOR-10 /= lo

FACTOR=10
ERROR T-
FACTOR =30 4'
ERROR
FACTOR =5
ERROR

ERROR / t
FACTOR= 10
ERROR
FACTOR =10

ERROR
FACTOR = 10
ERROR /
FACTOR = 30
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Probability 7/19/01

'ID' IEggqgut~gub pient| '0. F2 PAWO-0. Fi0*d4 It1 eId1kIhRHah Va114o WVl
2362 UTI HVAC FAN /BLOWER DIE 'FAILS TO START X /DM 1.OOE-02

LITI /EXHAUST SEL
2363 UTI HVAC FAN / BLOWER DIE FAILS TO RUN X /HR 5.OOE-03

LITI /EXHAUST 'SEL
2364 UTI HVAC FAN / BLOWER DIE OVERSPEED X /HR 1.OOE-03 /

LITI /EXHAUST SEL
2365 UTI HVAC 1FAN /BLOWER DIE FAILS TO STOP r X /HR 1.00E-02

LITI /EXHAUST SEL_
2366 UTI HVAC FAN / BLOWER DIE LEAKAGE X /HR 3.OOE-07 -,

LITI /EXHAUST SEL (EXTERNAL)
2367 UTI HVAC FAN / BLOWER DIE RUPTURE X /HR 1.OOE-081,

LITI /EXHAUST SEL (EXTERNAL) 0
2368 UTI HVAC DUCTING LEAKAGE X /HR- 3.OOE-07

LITI /EXHAUST (EXTERNAL) FT
2369 UTI HVAC DUCTING RUPTURE X /HR- 1.OOE-08

LITI /EXHAUST (EXTERNAL) FT /
2370 UTI HVAC DUCTING PLUGS X /HR- 1.OOE-08

LITI /EXHAUST FT /
2371 UTI HVAC HEAT AIR FAILS TO START X /DM 1.OOE-02

LITI /EXHAUST EXCHANGER 'CO
2372 UTI HVAC HEAT AIR FAILS TO RUN X /HR 3.00E-05 /

LITI /EXHAUST EXCHANGER CO ,
2373 UTI HVAC HEAT FAN FAILS TO START X /DM 1.00E-02

LITI /EXHAUST EXCHANGER /
2374 UTI HVAC HEAT FAN FAILS TO RUN /HR OOE-05

LITI /EXHAUST EXCHANGER
2375 UTI HVAC HEAT HEA FAILS TO HEAT X /HR 1.OOE-06 / _

LITI /EXHAUST EXCHANGER TER.
2376 UTI HVAC 'HEAT HEA OVERHEATS X /HR 3.OOE-07 /

LITI X/EXHAUST EXCHANGER TER-
2378 UTI HVAC HEAT iHEA FAILS TO HEAT X /HR 1.OOE-03 /

LITI /EXHAUST EXCHANGER _TER!
2379 UTI HVAC HEAT HEAOVERHEATS X /HR 3.OOE-04 /

LITI /EXHAUST EXCHANGER TER
2380 UTI HVAC FILTER NO PLUGS X /HR 3.OOE-06 /

LITI /EXHAUST RM

Page 1 1 /s /1
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Probability 7/19/01

-gRemrk V 5th iPrc 95t PentII 0%Low 80% U er
ERROR
FACTOR=10 /0

ERROR /
FACTOR =10 - -

ERROR
FACTOR=10 /

ERROR
FACTOR=10 /
ERROR . _
FACTOR = 1 0
ERROR
FACTOR=10 /_

ERROR
FACTOR=10 /

ERROR
FACTOR=30 :
ERROR
FACTOR =30 /
ERROR
FACTOR=30 /
ERROR
FACTOR=10 /0
ERROR
FACTOR=5 /

ERROR
FACTOR =3 /
ERROR
FACTOR =3 /
ERROR
FACTOR=3 /
ERROR T

FACTOR=10 /
ERROR /
FACTOR =10

ERROR /
FACTOR = 10
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Probability 7/19/01

ID E E E m 0 2 1d P1.1 FieV4 1WFieldiField lRe Uni Fal u h u HumaMeI h alM LowadHii .
2381 UTI HVAC

LITI /EXHAUST
FFILTER

2382 UTI
LITI

2383 UTI
LITI

2384 UTI
LITI

2385 UTI
LITI

2386 UTl
LITI

2387 UTI
LITI

2388 UTI
LITI

2389 UTI
LITI.

2390 UTI
LITI

2391 UTI
LITI

2392 UTI
LITI

2393 UTI
LITI

2394 UTI
LITI

2395 UTI
LITI

2396 UTI
LITI+

2397 UTI
LITI

2398

HVAC FILTER
/EXHAUST
HVAC FILTER
/EXHAUST
HVAC FILTER
/EXHAUST
HVAC FILTER

1/EXHAUST
HVAC FILTER
/EXHAUST
HVAC FILTER
/EXHAUST
HVAC FILTER
/EXHAUST
HVAC FILTER
/EXHAUST
HVAC FILTER
/EXHAUST
HVAC FILTER
/EXHAUST
HVAC FILTER
/EXHAUST
HVAC FILTER
/EXHAUST
HVAC FILTER
/EXHAUST
HVAC MISCELLANEO
/EXHAUST US
HVAC MISCELLANEO
/EXHAUST US
HVAC MISCELLANEO
/EXHAUST US
BATTERY 125V, DC

NO LEAKAGE
RM (INTERNAL)
NO RUPTURE
RM (INTERNAL)
LO PLUGS
1w- I

LO LEAKAGE
W- ,(INTERNAL)
LO RUPTURE
rW- (INTERNAL)
HEP PLUGS
A
HEP LEAKAGE
A (INTERNAL)
HEP RUPTURE
A (INTERNAL)
SAN PLUGS
D
SAN LEAKAGE
D (INTERNAL)
SAN RUPTURE
D (INTERNAL)
BA PLUGS
GH
BA LEAKAGE
GH (INTERNAL)
BA RUPTURE
GH (INTERNAL)
MIS FAILURE
T 1
SC FAILURE
RU
PRE FAILURE
CIPI

FAILURE OF
OUTPUT ON

/HR

/HR

/HR

HR

/H R

/H R

jH R

/HR

|/H R

jHR

/HR

/HR

/HR

/HR

5.OOE-07

3.OOE-06

3.OE-06

5.OOE-07

3.00E-06t

3.OOE-06

5.OOE-07

3.OOE-06

3.OOE-06

5OOE-07

3.OOE-05

3.OOE-05

5.OOE-06

1 .OOE-04

X /HR 3.OOE-06
4/1

1/

z

I/

(1

0

X /HR 1.OOE-06 /

X /HR 5.OOE-05 /

Y31 /DM 4.84E-04/
7

3.2
6E-

Page 13/, / C/
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Probability 7/19/01

Remar ks 5tIac 9 thw,~et I 2%Low 8% U Er
ERROR
FACTOR=10 /
ERROR
FACTOR= 10 /
ERROR
FACTOR=10 /
ERROR
FACTOR=10 /
ERROR
FACTOR=10 /
ERROR /
FACTOR= 10
ERROR /
FACTOR =10

ERRO . .ERROR
FACTOR=10 /
ERROR

FACTOR=10 /_
ERROR T
FACTOR=10 T
ERROR
FACTOR=10 i
ERROR
FACTOR=10 ._

ERROR
FACTOR=10 /
ERROR :
FACTOR = 10
ERROR /
FACTOR = 10
ERROR
FACTOR = 10 S'

7.51 E-05 1.15E-031
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Probability V) 0 7 Xo P t0 9 - 7/19/0
weVIr reev e ,tQ t C

I0:lD ~lE q iEXii m"ntE F 2I FbI f "IAu R3 3mrn Meia 1 4nh Value

1
s 4 09

I Ao d; . ~
2399 BATTERY 125 V, DC

2400

2401

2402'

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412'

2413.

2414

2415

2416

BUS

BATTERY
CHARGER
CIRCUIT
BREAKER
CIRCUIT
BREAKER 0

CIRCUIT
BREAKER
CIRCUIT
BREAKER
REACTOR
TROP
CCW HEAT

LEXCHANGE
CHILLER

CHILLER

SINGLE
CONTROL
PNEUMATIC
DAMPER

PNEUMATIC
DAMPER

BACKDRAFT
DAMPER

BACKDRAFT
DAMPER

iDIESEL
+GENERATO
DIESEL
GENERATO

480 VAC AND
ABOVE
480 VAC AND I
ABOVE
480 VAC AND
ABOVE
480 VAC AND
ABOVE

FAILURE OF
OUTPUT
FAILURE
DURING
CFAILURE
DURING
FAILURE TO
CLOSE ON
FAILURE TO
OPEN ON
TRANSFER
,OPEN DURING
TTRANSFER
OPEN/CLOSED
FAIL TO
'OPERATE ON
RUPTURE /
EXCESS IVE
FAILURE
DURING
1FAILURE TO
START ON
FAIL TO INSERT
ON DEMAND
FAILURE TO
OPERATE ON
TRANSFER
OPEN_OR SHUT
FAILS TO
OPERATE ON
TRANSFERS
CLOSED
FAILURE TO
START ON
FAILURE
,DURING FIRST

Y31 /HR
7
Y31 /HR
7
Y31 /HR
7
Y31 '/DM
7
Y31 /DM
7
Y31 /HR
7
Y31 /HR

7
I Y31 /DM

Y31 /HR
t 7
Y31 /HR
7
Y31 /DM
7
Y31 /DM
7
Y31 /DM
7
Y31 /HR
7
Y31 /DM

1 7
Y31 /HR r
7
,Y31 /DM
7
Y31 jHR
7;

4.98E-07
/

1.86E-05

1.61E-03

6.49E-04 -

8.28E-07

2.68E-07

1.77E-03 /

1.95E-06

9.45E-05

8.07E-03 /

3.20E-05,/

1.52E-03 /

2.67E-07 /

2.69E-04 /

1.04E-08 /

2.14E-02 -

1.69E-02 f

7.53E-07 / 3.81 E-07y

7.58E-06

3.36E-07-

1.22E-03'-,

3.67E-04

3.99E-07 /

1.28E-07 /

1.33E-03

1.33E 06

7.08E-05

4.72E-03

1.02E-05 /

1.14E-03 v

1.20E-07 /

1.50E-04/

7.80E-09/

1.34E-02 /

9.89E-03 /

Ome
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| Low N Va00|ISS~Id l 5 er

i-

5.88E-08

7.73E-08

8.54E-07

2.80E-04;

5.95E-05

5.08E-08 g

2.99E-08 /

4.14E-04 1

3.16E-07

2.21 E-05 7

8.25E-04,

2.00E-06/

2.83E-04/

1.78E-08

5.56E-05

2.43E-091

2.84E-03

1.27E-03
z

1.73E-06 V

1.17E-06 4

5.09E-05

3.23E-03 -

1.41 E-03 /

2.36E-06

8.69E-07 /

3.72E-03Fy

5.20E-06

1.99E-04

2.06E-02 /

9.12E-05 7

3.16E-03-

6.71 E-07

5.43E-04/

2.19E-08 /

5.29E-02 /

4.71 E-02/
l
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2417

2418

2419

2420

2421

2422

2423

2424

2425

2426

2427

2428

2429

2430

2431

2432

2433

2434

DIESEL
GENERATO
VENTILATIO
N FILTER
REACTOR
BUILDING
REACTOR
BUILDING
VENTILATIO
N FAN
VENTILATIO
N FAN
EAB HVAC
:COIL
INVERTER

TRIP LOGIC
MODULE
PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

FAILURE TO
RUN AFTER
PLUGS DURING
OPERATION
FAIL DURING
OPERATION
FAIL TO START
ON DEMAND
FAILURE
DURING
FAILURE TO
START ON
RUPTURE /
EXCESSIVE
FAILURE
DURING
VFAILURE TO
TRIP ON
FAILURE
DURING
FAILURE TO
START ON
FFAILURE
'DURING
FAILURE TO
START ON
'FAILURE
DURING
FAILURE TO
START ON
FAILURE
DURING
FAILURE TO
START ON
FAILURE
,DURING

Y31 /HR
7

2.50E-03 ,

MOTOR
DRIVEN
MOTOR
DRIVEN
TURBINE
RIVEN
ITURBI NE
DRIVEN
COMPONENT
COOLING
COMPONENT
COOLING
CENTRIFUGAL
CHARGING
CENTRIFUGAL
CHARGING
CHILLED
WATER

IAUXILIARY
FEEDWAT
AUXILIARY
FEEDWAT
AUXILIARY
FEEDWAT
AUXILIARY
FEEDWAT
WATER

WATER

Y31 /HR
I i ,7

Y31 /HR
!7
Y31 /DM
7
Y31 /HR
7
Y31 /DM
7
Y31 /HR
7
Y31 /HR
7
'Y31 /DM
7
Y31 /HR
7

Y31 /DM

7Y31 /HR

7Y31 /DM1_7
Y31 /HR

Y31 /DM
7
Y31 /HR
7
Y31 /DM
7
Y31 i/HR
7

1 .07E-06

7.89E-06,/

2.93E-03 /

7.89E-06i

4.84E-04 /

1.95E-05 /

1.83E-05 /

T 8.52E-05

3.42E-05 /

3 .29E-03 /

1.03E-03

3.31 E-02 -/

3.36E-05 /

2.35E-03

3.36E-05

2.35E-03

3.36E-05

1.60E-03 /

4.16E-07 1

6.04E-06

1.73E-03

6.04E-06 v

2.83E-04 /

1.33E-06 /

1.14E-05 /

3.33E-05 /

1.80E-05

1.64E-03

4.62E-04 /

2.50E-02 /

1.64E-05 j

1.44E-03 /

1.84E-05 /

1.44E-03 /

1.64E-05 6
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|Low'aluo 1< 0 Std2rrorl 0nc0 5t Merco 5d~ E A0o 8thU er
2.43E-04

3.04E-08

1.82E-06

3.31 E-04

1.82E-06

4.95E-05

3.16E-07

1.73E-06

2.43E-06

2.83E-06

6.1 OE-05

5.75E-03

2.75E-06

2.51 E-04

2.75E-06

2.51 E-04

2.75E-06

5.80E-03

3.05E-06/

1.49E-05 ,/

7.19E-03 /

1.49E-05 v/

1.24E-03 V

5.20E-06

4.16E-05

2.44E-04

8.19E-05 ,

1.01E-02T/

2.91 E-03

7.1 OE-02

9.OOE-05 /

6.42E-03

9.0OE-05

6.42E-03

9.OOE-05
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2436

2437

2438

2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

POWER
SUPPLY
H EAT
EXCHANGE
RELAY

RELAY

COIL

CHILLED
WATER
fCONTAINMENT
SPRAY

CONTAINMENT T

SPRAY
ESSENTIAL
COOLING
ESSENTIAL
COOLING
HHSI

HHSI

LHSI

LHSI

POSITIVE
DISPLACEMEN
POSITIVE
DISPLACEMEN
RHR

RHR

RHR

ROOM
COOLING

FAILURE TO
START ON
FAILURE
DURING
FAILURE TO
START ON
FALURE DURING
OPERATION
FAIL TO START
ON DEMAND
FAILURE
DURING
FAILURE TO
START ON
FAILURE
DURING
FAILURE TO
START ON
FAILURE
DURING
FAILURE TO
START ON
FAILURE
DURING
FAILURE TO
START ON
FAIL DURING

[OPERATION
RUPTURE/
EXCESSIVE
FAILURE TO
OPERATE ON
FAILURE
DURING
RUPTURE/
EXCESSIVE

Y31 /HR
i7
Y31 /DM
7
Y31 /HR
7
nY31 /DM
:7
Y31 /HR
7
Y31 /DM
7
Y31 /HR
7
Y31 /DM
7
Y31 /HR
7
Y31 1/DM
7 _
Y31 /HR
7

1Y311/DM
7

Y31 /HR
7
Y31 /HR

7
Y31 /DM

7
Y31 /HR
7

7

r

3.42E-05

3.29E-03

3.36E-05

2.35E-03

3.42E-05

3.29E-03

3.42E-05

3.29E-03

1.44E-03

/ T 1.80E-05

1.64E-03

/ 1.64E-05

1 1 .44E-03

1.80E-05

1.64E-03

/ 1.80E-05

1 .64E-03

1.80E-05

1.64E-03

1.80E-05

1.64E-03

/ ~7.25E-06

1.33E-06

I/ 1.35E-04

1/ 1.90E-07

I 1.33E-06

./

v

3.42E-05

3.29E-03

3.42E-05

3.29E-03

1.71 E-05

1.95E-06

2.41 E-04

4.20E-07

1.95E-06

.1

/

/

/

/

/

/

/

/

I

I

/

/

0

0

%f

Page 5/s_0



Probability 7/19/01

Ljow Value:,K t0ewar .n} i St Error Variace 5th ein 95t Pern tll20% Low 0 % jU pr
2.51 E-04 6.42E-03

2.83E-06 8.19E-05

2.22E-04 1.01 E-02 /

2.75E-06 9.OOE-05 /

2.51 E-04 6.42E-03/

2.83E-06 8.19E-05 /

2.22E-04 1.01 E-021

2.83E-06 8.19E-05 /

2.22E-04 1.01 E-02

2.83E-06 8.19E-05

2.22E-04 1.01 E-02 /

2.83E-06 8.19E-05

2.22E-04 1.01 E-02

1.18E-06 4.39E-05

3.16E-07 5.20E-06 /

1.41 E-05 6.40E-04 /

2.83E-08 1.41 E-06

3.16E-07 5.20E-06
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2453 TRAVELLIN

G SCREENS
FPLUGGING EY31 IYR 5.75E-04 1.32E-04

2454

2455

2456

2457

2458

2459

2460

2461

2462

2463

2464

2465

2466

2467

2468

2469

2470

STRAINER

STRAINER

TRAVELING
SCREEN
SEQUENCE
R
REACTOR
TRIP
REACTOR
SUMP
BISTABLE

SWITCH

STORAGE
TANK
TRANSMITT
ER
TRANSMITT
ER
TRANSMITT
ER
TRANSMITT
ER
REACTOR
TRIP
VALVE

IVALVE

VALVE

OTHER THAN
ECW
ECW

ECW

ESFAS/LOP

t~

MOTOR
OPERATED

DISCONNE
CT

FAILURE
DURING
FAILURE
DURING
FAILURE

|DURING
FAILURE ON
DEMAND
FAIL TO
OPERATE ON
PLUGS/FAILS
DURING
FAILURE TO
OPERATE ON
FAILS OPEN
-DURING
RUPTURE
DURING
rFAI DURING
OPERATION
FAILURE
DURING
FAILURE
DURING
FAIL TO
OPERATE ON
FAIL TO OPEN
ON DEMAND
FAILURE TO
AOPERATE ON
FAIL TO
TRANSFER TO
TRANSFER
[OPEN/SHUT

7
Y31 /HR
7
Y31 /HR
7
Y31 /HR
7
Y31 /DM
7
Y31 T/DM

Y31 /HR
7
Y31 /DM

Y31 /H R7
Y31 /HR
7
Y31 /HR
7
Y31 /HR
7
Y31 /HR
7
Y31 /DM

7___/D_

Y31 /DM
7
Y31 /DM~7

Y31 /HR
7

6.22E-06

6.22E-06/

6.22E-06
.1

2.40E-06 /

1.40E-04

1.OOE-05

3.89E-07

2.67E-07

2.66E-08 /

6.25E-06

1.57E-05

7.60E-06 /

1.57E-05 /

2.75E-03 /

1.52E-03 /

2.66E-04

2.67E-07

3.90E-06

3.90E-06

3.90E-06

9.37E-07

1.05E-04

3.29E-06C Ef%-7

I"/

1.20E-07 /

I/

I/

FLOW

LEVEL

PRESSURE

TEMPERATUR

E

AIR
OPERATED
AIR
OPERATED
AIR
OPERATED

1.04E-08

4.18E-06

1.12E-05

4.69E-06

1.12E-05

2.06E-03

1.14E-03

1.04E-04

/

,/

v

I
1.20E-07 */
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9.49E-061 1.93E-03

8.08E-07 1.58E-05
.8- t8-E-0-
8.08E-07 1.58E-05

8.08E-07 1. 58E-05

6.83E-08 6.87E-06

3.27E-05 2.94E-04 /

3.46E-07 3.05E-05 /

5.98E-08 9.16E-07 /

. 1.78E-08 6.71 E-07

7.59E-10 7.63E-08

6.03E-07 1.41E 05

3.51 E-06 3.34E-05

8.11 E-07 1.79E-05
. ..I

3.51 E-06 3.34E-05

6.43E-04 5.77E-03

2.83E-04 3.16E-03

7.57E-06 7.62E-04

1.78E-08 6.71 E-07 /
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2471

2472

2473

2474

2475

2476

2477

2478

2479

2480

2481

2482

I
2483

2484

2485

2486

2487

2488

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

AUTO
RECIRCULATI
AUTO
RECIRCULATI
CHECK
(OTHER THAN
CHECK
(OTHER THAN
CHECK
(OTHER THAN
CHECK (STOP)

CHECK (STOP)

ELECO -
HYDRO
ELECO -
HYDRO
TURBINE
STOP /
TURBINE
STOP /
TURBINE
STOP /
MANUAL

MOTOR
OPERATED
MOTOR
OPERATED
SAFETY

SAFETY

SAFETY

FAIL TO OPEN
ON DEMAND
TRANSFER
CLOSED /
FAILURE TO
OPERATE ON
GROSS
LEAKAG E
TRANSFER
CLOSED /
FAILURE TO
OPERATE ON
TRANSFER
CLOSED /
FAILURE TO

_OPERATE ON
TRANSFER
|OPEN/CLOSED
FAILURE TO
OPERATE ON
TRANSFER
CLOSED
TRANSFER
OPEN DURING
TRANSFER
OPEN / SHUT
FAILURE TO
OPEN / CLOSE
TRANSFER
CLOSED OR
FAILURE TO
OPEN ON
FAILURE TO
RESEAT AFTER
FAILURE TO
RESEAT AFTER

Y31 /DM
7

2.69E-04

Y31 /HR
17
Y31 /DM
7
Y31 /HR
7
Y31 /HR
7
Y31 /DM
7
Y31 /HR
7
Y31 /DM
7 L

Y31 /HR
7
Y31 /DM
7
Y31 l/HR
7 I
Y31 /HR
7
Y31 jHR
7
Y31 /DM
7 1
Y31 /HR
7
Y31 /DM
7
Y31 /HR
7
Y31 /HR
7

,

1.04E-08

2.69E-04

5.36E-07 /

1.04E-08 /
9.13E-04 /

1.04E-08 /

1.52E-03 /

2.67E-07 /

1.25E-04

2.88E-05 /

1.24E-05 /

4.20E-08 /

4.30E-034

9.27E-08 /

3.28E-04

2.87E-03 /

1.01 E-01 /

1.50E-04 /

7.80E-09

1.50E-04 /

3.46E-07 /

7.80E-09

4.14E-04 /

7.80E-09 /

1.14E-03
/

1.20E-07

9.37E-05 /

1.13E-05 /

4.85E-06

1.41 E-08 /

2.83E-03 /

5.02E-08 /

1.41 E-04

1.15E-03

1.20E-01 /

0
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2489

2490

2491

2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2506

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

TRANSFOR
MER

TRANSFOR
MER

PUMP

PUMP

AIR
COMPRESS

AIR
COMPRESS

AIR DRYER

NON-TECH
LSPEC

PUMP

STANDBY
RCFC

HELIEF
(EXCEPT

PORV

PORV

SOLENOID

SOLENOID

AIR
OPERATED
AIR
OPERATED

AIR
OPERATED

MAIN, UNIT
AUX, STANDBY
AUX. ESF

COOLING
WATER

COOLING
WATER

.TEMP
CONTROL
TEMP
CONTROL
TEMP
CONTROL

FAILURE TO
OPEN ON
FAILURE TO
RESEAT ON
FAILURE TO
OPEN ON
.FAILURE TO
OPERATE ON
TRANSFER
1OPEN OR SHUT
FAIL TO
OPERATE ON
FAIL TO
TRANSFER TO
TRANSFER
OPEN OR SHUT
FAIL DURING
OPERATION
FAIL DURING
OPERATION
FAIL TO START
ON DEMAND
FAILURE
DURING
FAILURE TO
START ON
FAILURE
DURING
FAILURE
DURING
UNAVAILABLE

UNAVAILABLE

UNAVAILABLE

Y31 /DM
7
Y31 /DM
7
Y31 /DM
7
Y31 /DM
7
Y31 /HR

7
Y31 /DM
7
Y31 /HR
7
Y31 /HR
7
Y31 /HR
7
Y31 /HR
7
Y31 /DM
7
Y31 /HR
7
Y31 /DM
7

Y31 /HR
7
Y31 /HR7.l

Y31 /HR
7Y31 /HR
7

2.42E-05 V 9.72E-06 -,

2.50E-02
/

4.27E-03/

2.43E-03

1.27E-06

1.52E-03'/

2.66E-04 '

2.67E-07

1.56E-06

6.87E-07

2.35E-03

3.36E-05

3.29E-03,

9.81 E-05 /

1.OOE-06 /

1.99E-02 /

6.51 E-02 /

3.01 E-02 j

1.87E-02

3.20E-03

9.79E-04

4.91 E-07

1.14E-03

1.04E-04 /

1.20E-07

1.10E-06

4.47E-07 /

1.44E-03 /

1.64E-05 /

1.63E-03 z

4.98E-05

4.12E-07

2.22E-03 /

1.41E-02 /

4.72E-03 /

_

0

P.D.
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Low Vaie |-Rem - $ ^ -I-| &ErrorVariance 5t~h. Pe95th ercentill20% Low 80% Uper
7.55E-07 6.92E-05

5.85E-03 5.25E-02

9.95E-04 8.98E-03l

7.64E-05 6.94E-03

5.21 E-08 3.59E-06

2.83E-04 3.16E-03

7.57E-06 7.62E-04

1.78E-08 6.71 E-07 /

2.83E-07 3.16E-06

1.34E-07 1.41 E-06

2.51 E-04 6.42E-03

2.75E-06 9.OOE-05

2.01 E-04 1.12E-02

9.84E-06 2.40E-04

3.04E-08 2.91 E-06

7.58E-05 5.81 E-02

t 5.71 E-04 2.33E-01

2.43E-04 9.60E-02/
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2507

2508

2509

2510

2511

2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

EAB/HVAC
FANS
DIESELS

DIESELS

DIESELS

BATTERY
POWER
ELECTRIC
aMOTORS
ELECTRIC
MOTORS
ELECTRIC
MOTORS
TRANSFOR
MERS
TRANSFOR
MERS
SOLID
STATE
SOLID
STATE
CIRCUIT
BREAKERS
CIRCUIT
BREAKERS
FUSES

FUSES

RELAYS

RELAYS

COMPLETE
PLANT
COMPLETE
PLANT
ENGINE ONLY

WET CELL

LOW POWER
APPLICATION
LOW POWER
APPLICATION

UNAVAILABLE
DUE TO
FAILURE TO
START
FAILURE TO
RUN, GIVEN
FAILURE TO
RUN, GIVEN
FAILURE TO
PROVIDE
FAILURE TO
START
[FAILURE TO
RUN, GIVEN
FAILURE TO
RUN, GIVEN
OPEN CIRCUIT,
PRIMARY OR
SHORT,

_PRIMARY TO
FAILURE TO
FUNCTION
FAILURE BY
SHORT
FAILURE TO
TRANSFER
PREMATURE
TRANSFER
FAILURE TO
OPEN
PREMATURE
OPEN
FAILURE TO
ENERGIZE
FAILURE OF NO
CONTACTS TO

Y31 /HR
7
Z /DM

Z /HR

Z i/HR

Z /HR

iZ /DM

Z /HR

Z /HR

Z /HR

Z /HR

Z /HR

Z /HR

Z /DM

Z /HR
L

Z /DM

Z /HRZ /DMZ /HR

Z /DM

Z /HR

3.82E-02 *g 7.24E-03v

3.OOE-02

3.OOE-03

3.OOE-04

3.OOE-06
/~~~~~~~~~~~~~~~~~~~~~~
3.OOE-04

1.OOE-05
/
/ 1.OOE-03

/ 1.OOE-06

1.OOE-06

1.OOE-06
;/
/ 1.OOE-07

1.OOE-03

J 1.OOE-06

1.OOE-05

/ 1.OOE-06

1.OOE-04

/ 3.OOE-07

r r ! - P -" r # - - * _ E - S s

1.OOE-01

3.OOE-02

3.OOE-03

1.OOE-05

1.OOE-03

3.OOE-05

1.OOE-02

3.OOE-06

3.OOE-06

1.OOE-05

1.OOE-06

3.OOE-03

3.OOE-06

3.OOE-05

3.0oE-06

5.OOE-04

1.OOE-06
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4.22E-04 1 .25E-01/

1. OOE-02
3.OE0

3.OOE-05

1.OOE-06

13.OOE-06/

1 .OOE-04

3. OOE-07

13.OOE-07

3. OOE-07 i

3. OOE-04

3.OOE-07

3.OOE-06

3.OOE-07/

3.OOE-05

1.00E-07/
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I2525

2526

2527

2528

2529

2530

2531

2532

2533

2534

2535

2536

2537

2538

2539

2540

2541

2542

RELAYS

RELAYS

RELAYS

RELAYS

TERMINAL
BOARDS
TERMINAL
BOARDS
WIRES TYPICAL

CIRCUIT,
WIRES TYPICAL

CIRCUIT,
WIRES TYPICAL

CIRCUIT,
INSTRUMEN (AMPLIFICATIO
TATION N,
INSTRUMEN (AMPLIFCATIO
TATION_ N,
PRESSURE
SWITCHES
LIMIT
SWITCHES
VALVES MANUAL

VALVES MANUAL

VALVES AIR-FLUID
OPERATED

VALVES AIR-FLUID
OPERATED

VALVES AIR-FLUID
OPERATED

FAILURE OF NC
CONTACTS BY
SHORT ACROSS
NO/NC
COIL OPEN

COIL SHORT TO
POWER
OPEN
CONNECTION
SHORT TO
ADJACENT
OPEN CIRCUIT

SHORT TO
GROUND

tSHORT TO
POWER
FAILURE TO
OPERATE
SHIFT IN
CALIBRATION
FAILURE TO
OPERATE
FAILURE TO
OPERATE
FAILURE TO
REMAIN OPEN
RUPTURE

FAILURE TO
OPERATE
FAILURE TO
REMAIN OPEN
FAILURE TO
REMAIN OPEN

z

z

z

z

z

z

z

z
;z

z

z

z

(STA z
NDB

z

z

(STA z
NDB

r g , .: g _

/HR

/HR

I
/HR

/H R

/HR

/HR

/HR

/HR

/HR

/HR

/HR

/DM

/DM

/DM

/HR

/DM

/DM

/HR

1.OOE-07

1.OOE-08
/~~~~~~~~~~
1.OOE-07

1.OOE-08-

1.OOE-07

1.OOE-08

3.OOE-06

3.OOE-07

1.OOE-08

1.OOE-06

3.OOE-05

1 .OOE-04

3.OOE-04

1.OOE-04

1.OOE-08

3.OOE-04

1.OOE-04

3.OOE-07

3.OOE-07

1.OOE-07

1.OOE-06

1.OOE-07

1.OOE-06

1.OOE-07

1.OOE-05

3.OOE-06

1.OOE-07

1.OOE-O5

3.OOE-04

3.OOE-04

1.OOE-03

3.OOE-04

1.OOE-07

1.OOE-03

3.OOE-04

1.OOE-06

-7

/

/

/

/

I

/

/

I,

/
/

0

0

I/

11'
i
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<.Low Value P 1Umak |Htl1 ELL ;| V ace< tI#r i-ir nt 'Lw 80% Ui BatFer-
3.OOE-08 /

1.OOE-09 /

1.OOE-08 v

1.00E-09

1.OOE-08 /

1.OOE-09

1.OOE-06 /

3. OE-08

1.OOE-09 /

1.OOE-07

3.OOE-06 - _ .

3.OOE-05

1.00E-04 /

3.00E-05

1.OOE-09

1.OOE-04

3.OOE-05 /

1 OOE-07
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2543 VALVES AIR-FLUID RUPTURE Z /HR 1.OOE-08 1.OOE-07

OPERATED
2544 VALVES MOTOR FAILURE TO Z /DM 1.OOE-03 3.OOE-03

OPERATED, OPERATE /
2545 VALVES MOTOR FAILURE TO Z /DM 1.OOE-04 3.OOE-04

OPERATED, REMAIN OPEN /
2546 VALVES MOTOR FAILURE TO (STA Z /HR 3.OOE-07 1.OOE-06 /

OPERATED, REMAIN OPEN NDB
2547 VALVES MOTOR RUPTURE Z /HR 1.OOE-08 1.OOE-07 -

; OPERATED, - f
2548 VALVES SOLENOID FAILURE TO Z /DM 1.OOE-03 3.OOE-03

OPERATED OPERATE
2549 VALVES SOLENOID FAILURE TO Z /DM 1.OOE-04 3.OOE-04 /

OPERATED REMAIN OPEN
2550 VALVES SOLENOID RUPTURE (STA Z /HR 1.OOE-08 1.OOE-07 /

OPERATED iNDB i
2551 VALVES RELIEF FAILURE TO Z /DM 1.OOE-05 3.OOE-05 -

OPEN
2552 VALVES RELIEF PREMATURE Z /HR 1.OOE-05 3.OOE-05

OPEN
2553 VALVES CHECK FAILURE TO Z /DM 1.00E-04 3.OOE-04

OPEN
2554 VALVES CHECK INTERNAL LEAK Z /HR 3.OOE-07 1.OOE-06 /

(SEVERE)
2555 VALVES CHECK RUPTURE (STA Z /HR - 1.OOE-08 1.OOE-07 V

t l j NDB
2556 PUMPS INCLUDING FAILURE TO Z /DM 1.OOE-03 3.OOE-03/

DRIVER START
2557 PUMPS INCLUDING FAILURE TO Z /HR 3.00E-05 3.00E-04

_DRIVER RUN, GIVEN
2558 PUMPS INCLUDING FAILURE TO Z /HR 1.OOE-03 1.OOE-04 /

_DRIVER RUN, GIVEN
2559 PIPES <= 3 IN. (PER RUPTURE/PLUG Z /HR 1.OOE-09 3.OOE-08 I

SECTION) /
2560 PIPES >3 IN. (PER RUPTURE/PLUG Z /HR 1.OOE-10 3.OOE-09 V

SECTION)
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1.O0E-09

3.OOE-04 /

3.OOE-05 /

1.OOE-07

1 .OOE-09 /

3.OOE-04 /

3.OOE-05 I

1.OOE-09 l

3.OOE-06 /

3.OOE-06 /

3.OOE-05 V

1.OOE-07

1.OOE-09

3.OOE-04

3.OOE-06

1.OOE-02

3.OOE-11

3.OOE-12
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2561

2562

2563

2564

2565

2566

2567

2568

2569

2570

2571

2572

2573

2574

2575

2576

-L-.--
2577

2578

GASKETS

ELBOWS,
FLANGES,
WELDS

CLUTCHES

BEARINGS

BELTS

TRUCK

COIL AND
TUBE
DIESEL

AUTOMATIC
TRANSFER
BATTERY

BATTERY

BREAKER

BUS

CABLE
RUNS
DIESEL
WITH
DISTRIBUTE
D
FUSE

CONTAINMENT
QUALITY
CONTAINMENT
QUALITY

CONTAINMENT
QUALITY
MECHANICAL

BALL, HEAVY
DUTY
DRIVE

FROM SITE
TRANSPORTA

LEAK (SERIOUS)
IN POST-
LEAK (SERIOUS)
IN POST-
LEAK (SERIOUS)
IN POST- L
FAILURE TO
OPERATE

HAZARDOUS
.MATERIAL
RUPTURE

SITE GENERIC
FAN

Z /HR

Z /HR

Z /HR

Z /DM

AA /HR
318
AA /HR
318
AA ACCI
319 DEN
AA NRI
320 COIL
AA /HR
322
AA NR
323
AA XNR
AA /YR324
AA NR
324
AA NR
324
AA NYR
3241
AA /HR/
318 KM
AA NR
321|
AA NR
325
AA /HR
322

3.OOE-06

3.OOE-07

3.OOE-09

3.OOE-04

1.OOE-04

1.OOE-05

1.OOE-07

1.OOE-03

2.OOE-05

4.OOE-05

6.OOE-06

8.OOE-03

5.OOE-03

3.OOE-02

1.OOE-01

1.OOE-01

5.OOE-03

2.OOE-02

4.OOE-06

2.OOE+01

1.OOE+00

1.OOE-07

/

/

/

/

/
/

I,

0

SPURIOUS
TRANSFER

LIQUID

.SOLID

SPURIOUS
OPERATION

1 TO 33 KV

4-

-I-

V.

/

I/
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Low00gk~g Value I .td Ero VAdance 05hPl~ercnf5i ArOnid~G os~O Upper i
1.OOE-07 /

1.OOE-08

1.OOE-10

1.OOE-04 /

SITE I

-~~ ~ ~

SITE GENERIC
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ID E E u t~I ineg t D FbFi edll~ Fiet44< Fied Field RefIUniO lure Ra Human Me High ValLowVaL
2579

2580

HEATERS

2581

INTERLOCK

POWER
SUPPLY
RELAYS2582

2583

2584:

2585

2587

2588

2589

2590

SHORT ONE FOOT
PHASE TO LONG PAIR
SHORT TO
GROUND
THERMOCO
UPLES
TRANSFOR SITE GENERIC
MERS
TRANSFOR
MERS
TRANSMISSI
ON LINES
UNDERGRO
UND
WIRING

EXPANSION
JOINT
FANS

FANS MOTOR
DRIVEN

FILTER EMERGENCY
WATER

FILTER EMERGENCY
WATER

FILTER HEPA

(HOT SHORTS)

I

ALL FAILURE
MODE
FIRES

CATASTROPHIC
FAILURE
SPARK

FAIL TO RUN

AA !/HR
322
AA /HR
326
AA t/HR
326
AA /YR
324,
AA /YR/
327 PAIR
AA NR/
327 FOO
AA NR
324
AA /HR
322
AA NR
328
AA /CYC
326 LE/F
AA /CYC
326 LE/F
AA iCYCE
326 LE/F
AA NR
329
AA NR
AA /Y R1329
AA /HR
322
AA /HR
322

1AA /HR
322
AA NR
330

1.00E-
05

3.OOE- /
07

1.00E-
06

5.00E-
02 /

5.OOE-
08/

1.OOE-
07:

5.OOE-
021

1.00E-
06/

8.00E-
041

2.00E-
07/

7.00E- /

4.OOE-

3.OOE-,/
04

3.00E-
021

3.OOE-
051k

3.OOE-
061

5.00E-
07'

1.OOE-
02 >

2591

2592

2593

2594

2595

2596

2597

SIT PLUG
E I
SIT CATAk
E
ITP
PU

STROPH IC
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ID -IwAduEqcIuIE Dmntft tII Fiekl2 I leF1614 Id4R IFieIldFiel4UhslFaiiur1 RaiHuman IMo4Kigh-VailLo Vlbu
2598

2599

2600

2601

2602

2603

i
2604

2605

2606

2607

2608

2609

2610

2611

2612

2613

2614

2615

, - 4 m w - -- B.; . n = = . z a. ^ : ='= g 't n=27- /r = ,. _ F , -

FILTER

GEAR

H EAT
EXCHANGE
HUMAN
zERROR
H UMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
MOTORS

PIPE

PIPE

PIPE

PIPE

PUMP

TRAIN

VESSEL

VESSEL

SMALL
LOSSOF
GENERAL
TRANSIENT

SAND

GENERAL

HIGH

MODERATE

LOW

OVERFLOW

SiTE GENERIC

FROM SITE
TRANSPORTA
SITE GENERIC

SITE GENERIC

PEN ALWAYS
ETR AVAILABLE
HEL
ICA

INTERNAL LEAK
(SEVERAL GPM)

FAILS TO RUN

CATASTROPHIC

LEAK SIZE

PIPE SIZE

PLUGGAGE

MO FAILSTO RUN
TO

HAZARDOUS
4- MATERIAL

UN LEAK
PRE
UN CATASTROPHIC
PRE

AA FRA
331 CTIO
AA /HR
318
AA /YR
329 _

AA /DM
333
AA /DM

3A3A3 /DM 00 0
333
AA /TAN
333 K-
AA l/HR
322
AA /FT/
329 YR
AA /FT/
329 YR
AA /FT/
329 YR
AA /YR
334
AA /HR
322
AA ACCI
319 DEN
AA /HR
322
AA /HR
322
CC /OP- 4.30E-02

YR_
CC/OP- 1.60E+01 /

YR

5.00E-
03

1.OOE-
06

2.OOE-
02/

5.OOE-
01

3.00E-
1 01

1.OOE-
01

5.OOE-
05

1.OOE-
05 '

1.OOE-
06 /

2.OOE-

2.OOE-
05

1.OOE-
06 ̂ /

1.00E-,
04

1.OOE-

1.00E-; /
f ~~07

5.OOE-
09

. r r r ! ! - _ !

0
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BASED ON
SUPERVISOR
BASED ON
SUPERVISOR
BASED ON
SUPERVISOR

BASED ON~~~~~~~~~-
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ID -- E $iE u m4nD|Z F-4G-C IFlelZ <0Fio4 @lido UisWiZrH~u~ Hi SHIIiUIo~,~~~~~1 
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2616

2617

2618

2619

2620

2621

2622

2623

2624

2625

2626

2627

2628

2629

2630

LOSS OF
OFFSITE
LOSS OF
SERVICE
LOSS OF
COMPONEN
LOSS OF
SWITCHGEA_
LOSS OF
CONTROL
LOSS OF
CHILLED
INTERFACIN
G SYSTEM
SMALL
LOSS OF
IGENERAL
TRANSIENT
LOSS OF
OFFSITE
LOSS OF
SERVICE
LOSS OF
COMPONENI
LOSS OF
SWITCHGEA
LOSS OF
CONTROL
LOSS OF
CHILLED
INTERFACIN
G SYSTEM
PUMP

cc /Op-
YR

2.90E-04 /

CC /OP- 3.30E-04
YR

cc /OP-
YR

cc /OP-
YR

1.30E-04 /

E
4.30E-04 0

CC /OP- -41 aE--O1
YR - /

CC /OP- 1.40E-05
YR I

CC /OP- 1.40E-06
YR /

02M i' 7/,,,o /

.CC /C-
YR

YR
cc IC-

4 YR
Cc /C-

YR
cc /C-

YR
cc /C-

YR
CC IC

YR
cc /C-

YR
cc /C-

YR

1.90E-02

7.00-0
/
/

5.90E-02 /

5.90E-06

1.30E-04

1.40E-04

5.50E-05

2.1OE-04

6.30E-072631
V
/

2632

2633 PUMP

MOTOR-
DRIVEN
MOTOR-
DRIVEN

NO
RM
NO
RM

FAIL TO START
ON DEMAND
FAIL DURING
OPERATION

CC /DM 2.35E-03

CC /HR 3.36E-05 /
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2634

2635

2636

2637

2638

2639

2640

2641

2642

2643

2644

2645

2646

2647

2648

2649

2650

2651

PUMP

PUMP

PUMP

PUMP

VENTILATIO
N FAN
VENTILATIO
N FAN
CONTROL
ROM
CONTROL
ROM
AIR
COMPRESS
AIR
COMPRESS
VALVES

VALVES

VALVES

VALVE

VALVE

VALVE

VALVE

VALVE

STANDBY
MOTOR-
STANDBY
MOTOR-
TURBINE-
IDRIVEN
TURBINE-
DRIVEN

FAIL TO START
ON DEMAND
FAIL DURING
4OPERATION
FAIL TO START
ON DEMAND
FAIL DURING
OPERATION
FAIL TO START

|ON DEMAND
FAIL DURING
OPERATION
FAIL TO START
ON DEMAND
FAIL DURING
OPERATION
FAIL TO START
ON DEMAND
FAIL DURING
OPERATION
FAIL TO
OPERATE ON
TRANSFER
OPEN/CLOSED
FAIL TO CLOSE
ON DEMAND
FAIL TO
OPERATE ON
TRANSFER
OPEN/CLOSED
FAIL TO
OPERATE ON
FAIL TO
TRANSFER TO
TRANSFER
OPEN/CLOSED

CC

CC

aCC

CC

CC

CC

CC

CC

f CC

CC

CC

CC

I

CC

CC

'CC
_ cc

CC

CC

/DM

/LHR

l/DM

I/HR

/DM

/H R

/RDM

/H R

/DM

/HR

/DM

/HHR

/DM

/DM

/H R

/DM

/DM

/HR

3.29E-03

3.42E-05

3.31 E-02

1.03E-03,

4.84E-04 V

7.89E-06 /

8.07E-03:

9.44E-05 /

3.29E-03 /

9.81 E-05 /

4.30E-03

9.27E-08 /

1.07E-04

2.43E-03
/

1.27E-06 /

1.52E-03 /

2.66E-04 /
2.67E-07 >/

0

0

MOTOR-
OPERATED
MOTOR-
OPERATED
MOTOR-
OPERATED
DIRECT
ACTING
DIRECT
ACTING
AIR-
OPERATED
AIR-
OPERATED
AIR-
OPERATED
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2652 VALVES ELECTROHYD FAIL TO CC /DM 1.52E-03/

RAULIC, OPERATE ON ; ;
2653 VALVES ELECTROHYD TRANSFER CC /HR 2.67E-07

RAULIC, OPEN/CLOSED
2654 PNEUMATIC FAIL TO CC /DM 1.52E-03

DAMPER OPERATE ON
2655 PNEUMATIC TRANSFER CC ;/HR 2.67E-07DAMPER OPEN/CLOSED
2656 PNEUMATIC FAIL TO CC /DM 2.66E-04 /

DAMPER TRANSFER TO
2657 FIRE INADVERTENT CC /HR 4.20E-08

DAMPER ACTUATION / 0
2658 HEAT RUPTURE/EXCE [CC I/HR 1.95E-06/

EXCHANGE SSIVE LEAKAGE
2659 STORAGE RUPTURE CC /HR 2.66E-08

;TANK DURING
2660 CONTAINME PLUG DURING CC /HR 7.06E-08

NT OPERATION
2661 SERVICE FAIL DURING 1 CC /HR 6.22E-06

WATER OPERATION /
2662 PIPE <= 3 INCH RUPTURE (PER CC /HR 8.60E-09/

DIAMETER SECTION)
2663 PIPE > 3 INCH RUPTURE (PER CC /HR 8.60E-10

DIAMETER SECTION)
2664 VALVE MOTOR DISC RUPTURE CC /HR 1.55E-08

OPERATED
2665 DIESEL FAIL TO START CC /DM 2.14E-02 _

GENERATO ON DEMAND 0
2666 DIESEL FAIL DURING CC /HR 1.70E-02/

GENERATO THE FIRST
2667 DIESEL FAIL AFTER THE CC /HR 2.50E-03

GENERATO FIRST HOUR OF C
2668 TRANSFOR GST, UAT, RAT FAIL DURING CC /HR 1.56E-06

MER OPERATION
2669 HUMAN LOSS Of IFAILURE TO CC -G/0-3

ERROR SERVICE LOCALLY
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2670 HUMAN LOSS OF FAILURE TO CC

ERROR LCOMPONENT ALIGN THE ,/X /2t 1' 7 (/76 /
2671 HUMAN LOSS OF , FAILURE TO ICC 0.05

ERROR SWITCHGEAR DETECT
2672 HUMAN LOSS OF FAILURE TO , CC -001

ERROR CONTROL REMOTE
2673 HUMAN LOSS OF FAILURE TO CCc - t2 ip

ERROR CONTROL ALIGN
.~~ ~ ~ ~ 4 . T

2674 HUMAN LOSS OF FAILURE TO CC . 0. ,
ERROR CHILLED INITIATE ( >Va/

2675 HUMAN FAILURE TO DD 0.01
ERROR FOLLOW 347

2676 HUMAN ERROR OF DD 0.001
ERROR COMMISSION IN 347

2677 HUMAN FAILURE OF DD 0.1
ERROR CHECKER !347L

2678 HUMAN FAILURE OF [DD 0.01 O
ERROR OPERATOR TO 347

2679 'HUMAN WRITING AN DD 0.003
ERROR ITEM 347

2680 HUMAN JERROR OF D ID 0.003 /
ERROR 'COMMISSION- 347

2681 CONVERTE GENERAL FAILURE TO BB /HR 4.20E-06
R SQUARE OPERATE J

2682 DAMPER FAILURE TO BB /HR 1.OOE-06 5.OOE- 2.OOE-07
OPERATE . 05

2683 DAMPER - FAILURE TO BB /DM 3.OOE-03E
OPERATE

2684 DAMPER AUTOMATIC PAR BB /HR 1.20E-06
BACKDRAFT ALL /

2685 DAMPER MODULATING OP 36X48 INCHES BB /HR 1.80E-06 2.70E- 1.20E-06
.P , ; 06

2686 DAMPER TWO SHUT OFF BB /HR 1.20E-06
POSITION ;

2687 DAMPER CONTAINMENT FAILURE TO BB /DM 1.90E-03 /
FAN OPERATE ON
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ERROR /
FACTORr=3V
ERROR
FACTOR= =3
ERROR
FACTOR = 5/
ERROR
FACTOR =3 37
ERROR /
FACTOR = 5 {
ERROR
FACTOR = 3

& - -_ _ _ __ __<__ _ _
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2688 DAMPER SMANUAL FAILURE TO BB /HR 3.60E-08

(HVAC) REMAIN IN
2689 DIESEL NO. 2 FUEL OIL 4 IN LINE BB /HR 6.50E-03 / 6.50E- 6.50E-04

ENGINE STR 02 /
2690 DIESEL NO. 2 FUEL OIL4 V BLOCK BB /HR 4.70E-03 1.00E- 2.00E-03,

ENGINE !STR 02
2691 DIESEL GENERAL FAILURE TO BB /HR 3.0

ENGINE Z RUN GIVEN OE-
2692 DIESEL EMERGENCY FAILURE TO BB I/HR 3.00E-03 2.OOE- 6.00E-05 ,

GENERATO AC RUN GIVEN 02
2693 DIESEL EMERGENCY FAILS WHILE BB /HR 1.00E-04 8.80E- 2.00E-05

GENERATO AC RUNNING 03
2694 DIESEL EMERGENCY FAILURE TO RUN BB /HR 4.50E-03

GENERATO AC J
2695 DIESEL EMERGENCY FAILURE TO BB /HR 2.70E-03

GENERATO AC RUN DURING
2696 FAN VENTILATION FAILURE TO BB /DM 3.30E-04

CONTAINME FAN START ON
2697 FAN FAN COOLER FAILURE TO BB /HR 3.50E-06

COOLER RUN DURING
2698 FAN FAN COOLER FAILURE TO BB /DM 1.20E-03

COOLER START ON
2699 FAN FAN COOLER FAILURE TO BB /HR 3.70E-06 v

COOLER - CONTINUE,~~~~~ I , L O.1T1N
2700 FAN FAN COOLER FAILURE TO BB /DM 2.00E-03|,

COOLER START (OR V
2701 FAN REACTOR FAILURE TO BB /DM 5.70E-03 4

COOLER BUILDING START
2702 FAN REACTOR OPERATIONAL BB :/HR 1.20E-05

COOLER BUILDING FAILURE TO RUN Z
2703 FAN REACTOR OPERATIONAL IBB /HR 9.50E-06 ,'

COOLER BUILDING FAILURETO RUN
2704 FEEDER (ABZWEIG) FAILURE TO BB /HR 1.0

GENERAL CHANGE OE-
2705 FILTER LIQUID ME BB /HR 2.70E-06 / 5.30E- 1.30E-06

CH 06 /
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1.60E-09 1.1 0E-074/

DIESEL 3.OOE-05 3.OOE-03/
ENGINE
FAILURE TO :
RUN IS

OPERATING
EXPERIENCE

1.30E-03 3.70E-03 /

5.OOE-05 7.80E-04

GIVEN VALUE
INCLUDES

GIVEN VALUE
IS A STANDBY ;

7.80E-04- 1.20E-02 L
HIGH SPEED 1.30E-06 2.40E-05
WINDINGS
LOW SPEED 4.40E-07 2.40E-05
WINDINGS
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2706

2707

2708

2709

2710

2711

2712

7= 7 n }mr. ,, . , m2,s §7. W 5m/, R. ='_'? b&id'

HEATER PRESSURIZER
HEATER

HVAC ANNULUS
VENTILATION

HVAC AUXILIARY
BUILDING

HVAC AUXILIARY
JBUILDING

THVAC BATTERY
ROOM

HVAC BATTERY
ROOM

HVAC CABLE
SPREADING

HVAC CABLE
SPREADING

HVAC CONTROL
ROOM

2713

2714

CATASTROPHIC

FAILS DURING
OPERATION
FAILS DURING
OPERATION
FAILURE TO
START ON
FAILS DURING
OPERATION
;FAILURE TO
START ON
FAILS DURING
OPERATION
FAILURE TO
START ON
FAILS DURING
OPERATION
FAILURE TO
ST ART N
FAILS DURING
OPERATION
FAILURE TO
START ON
FAILS DURING
OPERATION
FAILURE TO
START ON
FAILURE TO 4
START ON I
PLUG DURING
OPERATION
PLUG DURING
OPERATION
FAILURE TO
OPERATE ON

BB /HR 2.20E-06

BB /HR 6.20E-05

BB /HR 6.1OE-05

BB /DM 1.90E-03 /

BB /HR 7.20E-06

BB IH 4.OOE-04

BB /HR 9.30E-06 /

' BB / 4.30E-04 /

4/4vB7 /HR 3.50E-05 Z

BB /HR 5.50E-032715

2716

2717

2718

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

:FILTER

FILTER

CONTROL
ROOM
ELECTRIC
EQUIPMENT
ELECTRICAL
EQUIPMENT
INTERMEDIAT
E BUILDING
INTERMEDIAT
E BUILDING
ANNULUS
VENTILATION
VENTILATION

AIR

-_I- _ t- - _ _
BB /HRI

BB l

7,, V BB /HR

2719 BB

?me -,BB

1HMr4

. vm
/1if

7.40E-05 ,

3.1OE-04 j

1.60E-05 J

- 7

4.30E-04/

2.20E-04

1.07E-06 /

5.83E-06 /

4.30E-03 /

2720

2721

2722

EE

EE
EE

4.0
OE1
1.8
7E-
2.8 /
3E-

2723 DAMPER MOTOR
OPERATED
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Probability 7/19/01

;. RemarnOW jl,
CATASTROPHI I
C FAILURE

4.40E-05

4.50E-05

4.20E-04

2.90E-06

5.OOE-05

3.40E-06t

5.OOE-05

1.50E-05

1.40E-03

4.90E-05

5.00E-05

4.50E-06

5.OOE-05

4.40E-05

4.00&08,:

1.90E-07 -

7.27E-04 /

7.90E-05 /

7.40E-05 /

3.70E-03 /

1.20E-05 /

8.70E-04 /

1.70E-05 ,

1.OOE-031

4.70E-05 /

9.60E-03 /

9.60E-05

7.80E-041 /

3.QOE-05V

1.OOE-03

4.50E-04 /

4.OOE-06 /

1.78E-05

1.1 OE-021 /

E-

2t
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'f: e(Sr

1 9M

2724 F FAN

2725 AGITATORS

2726 AIRLIFTS

2727 CASKS

2728 CRANES

2729 CRANES

2730 CRANES

2731 CRANES

2732 CRANES

2733 CRANES

2734 FILTERS

2735 FILTERS

2736 FILTERS

2737 FILTERS

2738 GLOVEBOX

2739 GLOVEBOX

2740 GLOVEBOX

2741 GLOVEBOX

VENTILATI I
ON

FAILURE
DURING
ALL 1�

ALL

ALL

ALL

ELECTRICAL

LIFT

BRAKES

BRIDGE

OTHER

ALL

PLUG

LEAK

OTHER

ALL

EE

GG

GG

GG

GG

GG

GG

GG

GG

GG

LG.
GG

GG

GG

GG

GG
GG
GG

GG

7.89E-06

9.79E-06,

1.17E-05 /

8.17E-05 /

1.16E-04

-0V/
2.05E-05

/
2.05E-05

t 1.79E-056

1.1OE-05/

5.62E-05 /

12 E!057.65E-064.32E-064.40E-06
7.09E-060

5.64E-05 ,

4.21 E-05

8.68E-06,

1.88E-05/

6.23E-06

5.14E-06

6.04E-06

2.48E-05

6.54E-05

1.23E-05

1.04E-05

9.13E-06

3.92E-06

3.28E-05

3.41 E-06

2.89E-06

3.1OE-06

3.14E-06

2.08E-05

1.34E-05

2.98E-06

8.20E-06

7/12 /o/

/

/

/

/

/-

f

/

/

/

/

/

I

GLOVES

LEAK

OTHER
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Probability 7/20/01

3.55E-11 1.55E-06 1.58E-05,-

ERROR FACTOR= 6.48 1.23E-051

ERROR FACTOR 6.63 >/ 1.49E-05/

ERROR FACTOR = 12.66/ 3.48E-05/

ERROR FACTOR = 5.79 / 3.92E-05

ERROR FACTOR = 9.15 V 1.65E-05/

ERROR FACTOR = 6.82 / 1.65E-05

ERROR FACTOR = 6.73 1/ 1.54E-051
j . ~~~ ~~/ /.. _I

ERROR FACTOR= 10.66 1.21E-05T

ERROR FACTOR = 5.53 2.73E-05

ERROR FACTOR = 8.08 1 .02E-05 0

ERROR FACTOR = 4.38 7.67E-06

ERROR FACTOR = 3.97 / 7.75E-06

ERROR FACTOR= 8.15 1 9.83E-06i

ERROR FACTOR =10.19 2.82E-05 /

ERROR FACTOR =12.02 2.44E-05

ERRORFACTOR=11.08 I 1.11E-05

ERROR FACTOR= 8.35 o 1.63E-05
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Probability 7/20/01

1E S Il, F I ~.Id5 I 01lId1 fS1lilFatIiral~uinanl Ei W4Ian
Il2142

2743

2744

2745

2746

2747

2748

2749

2750

2751

2752

2753

2754

2755

2756

2757

2758

2759

HOIST

HOIST

rHOIST

HOIST

HOIST

HOOD

HEAT
EXCHANGE
HEAT
EXCHANGE
1HEAT
EXCHANGE
JETS

JETS

JETS

JETS

MAN IPULAT
O0RS
MAN IPULAT
ORS -

MANIPULAT
ORSMANIPULAT

ORS
MANIPULAT
ORS

ALL

BLOCK

CABLE

HOOK

OTHER

ALL

ALL

LEAK

]OTHER

ALL

LEAK

PLUG

OTHER

*ALL

BOOT

'CABLE

GRIP

MOTION

i
I

GG

GG

-G

GG

GG

GG

GG

GG

GG
GG

GG.G
GG

IGG

GG

GG

GG

GGGG

GG

I

1.05E-05 /

6.93E-06 /

6.81 E-06 -/

6.76E-06

7.64E-06/

4.92E-05 /

9.33E-06

6.36E-06 /

7.24E-06

5.40E-06 /

4.16E-06

4.67E-06

5.07E-06 /

1 1.05E-04

8.39E-06 /

8.65E-06

1.57E-05 /

1.71 E-05 /

-T

3.49E-06

2.63E-06

2.75E-06

2.86E-06

2.92E-06

1.13E-05

4.1 OE-06

3.15E-06

3.13E-06

2.84E-06

3.13E-06

2.87E-06

2.80E-06

5.19E-05

4.06E-06

4.58E-06

6.40E-06

8.28E-06

"I

-p11

/

/

V>

/

/

/
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ERROR FACTOR= 11.48

ERROR FACTOR 9.85

ERROR FACTOR 9.17

ERROR FACTOR= 8.64

ERROR FACTOR =9.8

ERROR FACTOR 16.86

ERROR FACTOR 8.24

ERROR FACTOR= 7.04

ERROR FACTOR 8.43

ERROR FACTOR= 6.45

ERROR FACTOR= 3.47

ERROR FACTOR= 5.07

ERROR FACTOR 6.01

IERROR FACTOR 7.07

ERROR FACTOR =7.26

ERROR FACTOR 6.40

ERROR FACTOR 9.03

ERROR FACTOR= 7.27

I/

I/

VI

1.22E-05.

9.92E-06 /

9.83E-06.1

9.80E-06

1.04E-05

4.97E-05 /

1.13E-05

9.35E-06

9.97E-06 /

8.66E-06
_

7.60E-06

8.06E-06

8.39E-06

3.71 E-05 /

1.05E-05

1.06E-05 /

1.43E-05 /

1.50E-05 /

lance X th P~rcen th Prcentll 20% Low 80% U or

VI/

-4-

/
t
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Probability 7/20/01

ID |Eq Equie <iFid1lugF | n 1d4l F 0@dI 0< Filel0 RNFe s!FaiuroRaHumanE ;Median
2760

2761

2762

2763

2764

2765

2766

I

2767

2768

2769

2770

2771

2772

2773

2774

2775

2776

2777

MANIPULAT
ORS
MANIPULAT
ORS
MANIPULAT
ORS
MANIPULAT
Oj1RS _

PUMPS

PUMPS

SPUMPS

PUMPS

PUMPS

PUMPS

SAMPLER
SYSTEM
SAMPLER
SYSTEM
SAMPLER
SYSTEM
SAMPLER
SYSTEM
VALVES

VALVES

VALVES

FAIL TO RUN GG

TONG

:WRIST

OTHER

ALL

CHARGE

LEAK

OILER

PLUG

FAIL TO RUN

OTHER

ALL

PLUG

NEEDLE

OTHER

ALL

LEAK

PLUG

GG

GG

GG

GG

GG
GG
GG

GG

GG

-G

GG

GG

GG

GG

1GG

GG

GG

GG

9.30E-06

6.42E-06

8.62E-06

5.42E-05

2.39E-05 /

5.06E-06 ,

5.95E-06

5.16E-06t J

4.84E-06 /

4.97E-06 /

1.63E-05 /

1.04E-05 /

5.42E-06 /

5.16E-06 /

8.58E-06

1.03E-06

2.52E-07 ,/

6.58E-08/

4.05E-06 /

3.89E-06

5.07E-06

2.22E-05

1.05E-05

2.03E-06

3.29E-06

2.26E-06

2.25E-06

2.28E-06

7.48E-06

4.80E-06

2.96E-06

2.87E-06

4.15E-06

5.60E-07

7.59E-08

8.38E-09

;/

/

/

/

V/

V

/

/

/

/
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Probability 7/20/01

Kih~akE~w~V~ fU IwtwErro"1Vf~n~i ~ 80% U.per
ERROR FACTOR= 8.34 1.10E-05

4~~~~~~~
ERROR FACTOR= 5.19 / 9.17E-06 /

ERROR FACTOR= 5.45 / 1 .06E-05 /

ERROR FACTOR= 9.02 2.66E-05

ERROR FACTOR= 8.24 1.78E-051

ERROR FACTOR= 9.25 8.21E-06 J

ERROR FACTOR= 6.00 8.89E-06 _

ERROR FACTOR 8.27 8.28E-06

ERROR FACTOR= 7.68 8.02E-06 -

ERROR FACTOR =87 8.13E-06

ERROR FACTOR= 7.76 J 1.47E-05

ERROR FACTOR 7.70 / 1.19E-05 _

ERROR FACTOR= 6.10 8.59E-06

ERROR FACTOR= 5.95 / 8.39E-06 /

ERROR FACTOR= 7.25 1.08E-05 /

ERROR FACTOR =6.18 / 3.63E-06 /

ERROR FACTOR =12.80 / 1.79E-06
-I _

----- ERROR FACTOR =28.22 J9.17E-07J~- -- -

0
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Probability 7/20/01

2778 VALVES " 84MM IOTHW ER M 7.53E-07/
2178

2779

2780

2781

2782

2783

VALVES

GATE

GATE

GATE
GATE

BALL

BALL

[OTHER

~ALIL

GG 7.53E-07 / 3.65E-071 /

LEAK

2784

2785

2786

2787

2788

2789

2790

2791

BALL

BALL

GLOBE

GLOBE

GLOBE

GLOBE
L-.

SOLENOID

SOLENOID

SOLENOID

SOLENOID

MISC

PLUG

OTHER

ALL

1LEAK

-PLUG

OTHER

ALL

LEAK

PLUG

OTHER

ALL

LEAK

PLUG

OTHER

GG

GG

GG

GG

GG

GG

7GG

GG

GG

FGG

GG

GG

GG

GG

GG
G G

3.61 E-06

- 3.22E-06

3.26E-06

3.46E-06 /

4.30E-06 /

3.43E-06 /

3.28E-06 /

3.98E-06/

4.02E-06 /

3.48E-06 /

4.98E-06 /

3.88E-06 /

3.88E-06

2.62E-05

2.62E-05 /

3.88E-06

1.01 E-05 /

2.69E-06

2.88E-06

2.91 E-06

2.73E-06

2.77E-06

2.71 E-06

2.89E-06

2.67E-06

2.49E-06

2.80E-06

2.93E-06

2.54E-06

2.90E-06

2.94E-06

2.94E-06

2.90E-06

7.1 OE-06

I/

/I

I'l

0

0
2792

2793

.
2794

2795

VI

I/

/ALL GG
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man011ValuarLdw VmI = _4 _;nc0I~h~Por~ntI ~i P~rcentI~429% Low 8Q% Upp
ERROR FACTOR= 7.24

ERROR FACTOR= 3.53

C 2.
ERROR FACTOR= 2.19

ERROR FACTOR =2.19

ERROR FACTOR= 3.09

ERROR FACTOR= 4.66

ERROR FACTOR 3.08

ERROR FACTOR 2.29

ERROR FACTOR 4.34

ERROR FACTOR = 4.99

iERROR FACTOR = 2.95

ERROR FACTOR = 5.44

ERROR FACTOR= 4.54

ERROR FACTOR= 3.50

ERROR FACTOR= 31.26

ERROR FACTOR =31.26

ERROR FACTOR 3.50

ERROR FACTOR= 3.99

.

I/

I/

1-/

I/

31OE-06

6.79E-06 /

6.42E-06 /

6.46E-06

6.65E-06 /

7.41 E-06 /

6.61 E-06 /

6.47E-06 /

7.13E-06 /

7.16E-06 /

6.67E-06 /

7.98E-06 /

7.04E-06F/

7.04E-06

1.83E-05 /

1.83E-05

7.04E-06 /

1.14E-05 /

t

4t
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go|Ma~w MOMISM0 I e ] fero nht0 Fefs| Ra Huen E -Median
2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

2806

2807

2808

2809

2810

2811

2812

2813

MISC

MISC

MISC

FNEEDLE

NEEDLE

NEEDLE

NEEDLE

Ov

Ov

Ov

Ov

'BUTTERFLY

BUTTERFLY

BUTTERFLY

BUTTERFLY

THREE-WAY

THREE-WAY

THREE-WAY

LEAK

PLUG

OTHER

ALL

LEAK

PLUG

OTHER

GG

GG

GG

GG

GG

GG

GG

GG

GG

GG

-1

5.23E-06 / 2.94E-061 I/

ALL

LEAK

PLUG

OTHER

ALL

7LEAK

PLUG

OTHER

ALL

LEAK

PLUG

4.41 E-06

8.07E-06

4.57E-06 /

4.08E-06'

2.62E-05 f

4.50E-06/

7.18E-06

5.87E-06

6.11 E-06/

6.10E-06 ,

5.06E-06 /

2.62E-05

6.74E-06

6.11E-06 /

2.62E-05 /

4.68E-06 /

2.58E-06

5.41 E-06

2.61 E-06

2.87E-06

2.94E-06

2.45E-06

3.53E-06

2.70E-06

2.91 E-06

3.04E-06

4.95E-06

3.15E-06

2.94E-06

4.1 OE-06

3.42E-06

2.94E-06

2.87E-06

GG

GG

GG

GG
JGG
GG

GG

/

/

141

I/

I/
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Probability 7/20/01

Hi h Value Lo Va uh e Ad li Std Error Varlan. 5u N 5th 80% Uppe
ERROR FACTOR =5.84 /

ERROR FACTOR 5.49

ERROR FACTOR= 4.35

ERROR FACTOR =5.71 /

ERROR FACTOR = 3.99 /

ERROR FACTOR = 31.26 i

ERROR FACTOR = 6.14 /

ERROR FACTOR = 7.12

ERROR FACTOR = 6.04

ERROR FACTOR = 7.04

ERROR FACTO R = 6.97 /

ERROR FACTOR = 5.11

ERROR FACTOR = 4.97

ERROR FACTOR =31.26

ERROR FACTOR =5.16

ERROR FACTOR= 5.88

ERROR FACTOR =31.26

ERROR FACTOR =5.09 /

8.17E-06 -

7.51E-06

1.02E-05 /

7.64E-06 /

7.22E-06 /

1.83E-05;

7.58E-06/

9.58E-06 /

7.92E-061 /

8.66E-06 /

8.83E-06 /

1.02E-051 /

8.04E-06

1.83E-05'!

9.28E-06 /

8.83E-06 /

1.83E-05

7.73E-06

+V
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Probability 7/20/01

U iD |EqqE#|lE |I zFieIi Fiek Ve-dc | I Fi.idi |, Unit FilureRHuman E Median
2814 THREE-WAY OTHER GG 5.81 E-06

2815

2816

2817

2818

2819

2820

2821

2822

2823

2824

2825

2826

2827

2828

2829

2830

2831

VENTI LATIO
N
VENTILATIO
N
VENTILATIO
N
VENTILATIO
N
VENTILATIO
N
VENTILATIO
N
VESSELS

VESSELS

VESSELS

VESSELS

UNIT
HEATERS
UNIT
HEATERS
UUNIT
'HEATERS
UNIT
HEATERS

'WINDOW,
1CELL __ _

ANALYSIS
fLOOP
ANALYSIS
LOOP

ALL

BELT

[LEAK

ROTOR

FAIL TO RUN

OTHER

ALL

LEAK

PLUG

OTHER

ALL

LEAK

PLUG

OTHER

ALL

DRIFT

FAIL

GG 2.42E-05 /

GG 6.53E-06 /

. -GG 5.24E-061

GG 5.94E-06

I _ _ I V 0 GG

GG 1.57E-05 /

GG 6.70E-06 /

GG 3.81 E-06

GG 3.94E-06

GG 6.04E-06 /

GG 1.09E-05

GG 5.03E-06

I GG 5.23E-06

GG 9.38E-06 /

GG 1.22E-05 s

GG - l-j3.67E-05 /

GG 1.47E-05 ,

3.21 E-06

1.22E-05

2.94E-06

2.66E-06

2.83E-06

2.71 E-06

7.70E-06

2.23E-06

2.80E-06

2.58E-06

2.13E-06

4.81 E-06

2.75E-06

2.27E-06

3.95E-06

5.30E-06

2.35E-05

8.75E-06

-I-

/

/

/
'I,

/

/

/

/

//1v
/,

S

0

/
/

/
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Probability 7/20/01

High Value Lw lu ,' .h I-"-, - e0rI" 20% 1Lw 8,
ERROR FACTOR = 5.99

ERROR FACTOR = 6.92

ERROR FACTOR = 7.98

ERROR FACTOR = 6.78

iERROR FACTOR =7.42

~ERROR FACTOR =8.36

ERROR FACTOR= 7.15

ERROR FACTOR= 11.48

ERROR FACTOR = 3.63

ERROR FACTOR = 4.55

ERROR FACTOR = 10.75

ERROR FACTOR = 8.25

ERROR FACTOR = 6.08

ERROR FACTOR = 8.38

ERROR FACTOR =8.71

ERROR FACTOR 8.34

ERROR FACTOR= 4.70

ERROR FACTOR =5.33

/

/

/

7
/

/
/

/
9-

7

/
V

/

/
'if

/

8.62E-06

1.80E-05/

9.32E-06' /

8.35E-06 /

8.88E-06 /

9.11E-061

1.45E-05 /

9.34E-06

7.04E-06

7.16E-061

8.86E-06 /

1.19E-05

8.45E-06 /

8.61 E-06t

1.15E-05

1.41 E-05'
3

3.50E-06

t2.22E-06 _

.

I
I -.- -I

I

I/
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DE n> l C I>6d <Referf _6 Unit l IG Ra Huhian 4 Median
2832

2833

2834

2835

2836

2837

2838

2839

2840

2841

DENSITY
LOOP
DENSITY
LOOP
DIFF PRESS

DIFF PRESS

FLOW

FLOW

DRIFT

FAIL

DRIFT

FAIL

GG

GG

GG

GG

IG

GG

2.81 E-05

1.13E-05

1.75E-05 /

1.41 E-05 /

4.04E-05 /

2.73E-05 /

3.22E-05 /

GAS

GAS

FLOW I

FLOW I

LEVEL LOOP

LEVEL LOOP

PRESSURE

LIQUID

JQUID

2842

2843

2844

2845

2846

2847

2848

DRIFT

FAIL

I FTDRIFT

FAIL

DRIFT

FAIL

DRIFT
i

FAIL

DRIFT

'FAIL

DRIFT

-FAIL _

WDRIFT

PRESSURE

PULSE

f - I~~~~~~~J
PULSE

RADIATION CRITICALIT
Y

RADIATION CRITICALIT
Y

RADIATION GENERAL

GG

GG 3.26E-05 /

GG 5.05E-05 /

GG 8.93E-06 /

GG 2.28E-05 /

GG 1.71 E-05 /

GG 4.97E-05j

GG 3.58E-05 /

GG 5.60E-05 /

GG 2.26E-05 /

GG 3.82E-05 /

2.31 E-05

7.83E-06

1.34E-05

8.92E-06

3.13E-05

1.39E-05

1.64E-05

2.16E-05

3.50E-05

5.73E-06

1 .80E-05

6.25E-06

2.58E-05

8.08E-06

4.69E-05

1.50E-05

2.32E-05

/

2849 RADIATION GENERAL FAIL GG 3.80E-05 / 3.39E-05
/
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H~h g g ul lSt 0 00ol~ arsn h ic n thP~c~I OiO 0Ui er
ERROR FACTOR= 2.78 / 2.47E-06

|ERROR FACTOR =4.09-5-eE-07,

ERROR FACTOR =3.32 3.19E 06

ERROR FACTOR= 4.85 / 2 86E-06

ERROR FACTOR =3.24 / 6.29E-06/

ERROR FACTOR= 6.77 / 5.17E-06 -

ERROR FACTOR= 6.78 / 1.09E-05

_ERROR FACTOR= 4.44 / 1.10E-05 /

ERROR FACTOR= 4.09 / 4.75E-06

ERROR FACTOR 4.70 / 2.00E-06 /

ERRORFACTOR= 3.10 6.79E-06_

.ERROR FACTOR =10.33 5.88E-06 /

ERROR FACTOR =6.58 / 1 .94E-05_

ERROR FACTOR =17.08 5.96E-03 /

ERROR FACTOR =2.66 / 4.74E-06 /

ERROR FACTOR =4.45 , 3.01 E-06 / -

ERROR FACTOR = 5.19 / 3.02E-061 /

ERROR FACTOR = 2.19 / 3.01E-06 -
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WI Ww. oI iR ila
2850

2851

2852

2853

2854

2855

2856

2857

2858

2859

2860

2861

2862

2863

2864

2865

- 4
2866

2867

TEMP LOOP

TEMP LOOP

VIBRATION
-LOOP
VIBRATION
LOOP
AIRLIFTS

CHEMICAL
MAKEUP
CRANE

FIRE
PROTECTIO I
FIRE
PROTECTIO I
:HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
1HUMAN
ERROR
HUMAN
ERROR _
INADVERTE /

NT
INADVERTE t
NT E
tINSTRU ME
T PROBE
INSTRUIMEN
T

DRIFT

FAIL

[DRIFT

FAIL

PLUG

SUPERVIS DB
ED
JNSUPERV DDB
SED
TS/S IVERIFICATI
VIOLATIONON BY

TS/s VERIFICATI
AIOLATION ON BY

3ECOND
vMAN
ALL
FYPES,
JRANIUM
3EARING,

LOAD DROP

ERROR OF I
COMMISSIO

ERROR OF
OMISSION

PLUG

GG 2.39E-05 /

GG { 1 2.24E-05

GG 5.OOE-05

GG- 3.11 E-05

GG34 /YR 1.70E+00
1_
GG33 /MU 2.00E-03/
7 , I
GG34 /HR 3.23E-06 /
13 t L
GG34 /DM 2.00E-03
4 _ -
GG34 /DM 5.OOE-02
4 : _
GG33 .1f3 1OOE-04 °'
5 41 7/?o t/
GG34 /DM 3.OOE-03 1

GG33 /DM 1.OOE-0341
5 ___

GG34 /DM 1.OOE-02
7 . /
GG34 /DM 1.OOE-01 /
,7
GG34 /TRA 1 .50E-03 /
0 NSF
GG34 /TRA 4.OOE-05 /
0 NSF _
GG34 /HR 2.40E-05 /
1
GG34 /DM 2.OOE-03 /
0

1.73E-05

1.42E-05

3.37E-05

1.27E-05

a -:s -(
0 :

5-C -

r
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Probability 7/20/01

ERROR FACTOR = 3.76

ERROR FACTOR = 4.77

ERROR FACTOR = 4.32

ERROR FACTOR = 9.07

/
4.41 E-06 A/

1.12E-05 /

8.83E-06 /

/
/

.T

ERROR FACTOR = 2.0 -I

tERROR FACTOR = 2.0 I/

ERROR FACTOR= 2.0 /

lERROR FACTOR = 2.0
/

ERROR FACTOR = 1.5 /
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I ;;;ID EI u uel v FII 3 Peld4 FI1Jd5 ;I e1 r U tS "i fuman E Me"In|
2868

2869

2870

2871
_I

2872

2873

2874

2875

2876

2877

2878

2879

2880

2881

2882

2883

2884

2885

JETS

LOSS OF
NORMAL
LOSS OF
STANDBY
LOSS OF
UPS POWER
MAINTENAN LIFE
CE THREATENL_
MAINTENAN GENERAL
CE
MAINTENAN CONSEQU
CE ENTIAL
SAMPLE PLUG
LINE
SAMPLE PROCESS
ERROR OPERATIOI
SAMPLE CPP
ERROR (CONSERV
SAFETY SIGNIFICA
VIOLATION iNT
SUMP
MONITOR
SUMP
MONITOR ___
VOL. 1WITH VOL.
MEASUREM BAL. ERR.
VOL. NO VOL.
MEASUREM BAL. ERR.
LEVEL/DENS (H-
ITY PROBE, CANYON,
CRANES ALL

CRANES FACILITY

PLUG GG34 /YR 2.80E-03
1
GG33 /YR 1.OOE+00

GG33 /YR 5.O0E-01

GG33 /YR 4.OOE-02
6 /
GG33 /DM 3.OOE-04
8
iGG33 /DM 2.00E-02 /

GG33 /DM 2.OOE-02 y

GG34 /YR 1.30E-01,

GG34 /SAM 1.OOE-05
5 _ PLE _

GG34 /SAM 1.OOE-02
2 PLE
GG33 /TEC 3.10E-05
5 tHNI
GG34 /HR 2.OOE-04
6 /
GG34 /HR 2.OOE-03
6 ___ 1- - +/

GG33 /TRA 2.OOE-01
9 NSF /
GG33 ITRA 6.50E-02 /
9 NSF
GG34 /HR 4.30E-04
8
GG34 /YR 1.1OE-05
3 /
EGG34 /YR 1.O0E-05 /
.3

PLUG (SRL)

UNAVAILABIL
ITY
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Probability 7/20/01

High V~~~~~~~~~~~~~~~~~~~~~~~~~ki.1towV~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ju,1~~~~~~~~~~~~~Stdfr0or1- "Woffiv O% Lw _.% U4 eCAPS Big r 'S-Y' F9StmegH
ad w m t "" S S " ' '" g = I " n B" ''7 " 4 '- ' A =:85 i I I

- -- -1 - -- -- --

ERROR FACTOR = 3.0

ERROR FACTOR = 5.0

{ERROR FACTOR = 4.0

k

0
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LQ E IXE~lq~lXH ; LP IL. ! 4 : _Ped fewnttak~ LR#iHuma EiL ~Modan
.

2886

2887

2888

2889

2890

2891

2892

2893

2894

2895

2896

2897

2898

2899

2900

2901

2902

2903

CRANES

LOAD
DROPS
OTHER
DEQUIPMENT
DAMAGE
TO CRANE
VALVE

VALVE

VALVE

*VALVE

jVALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

MOBILE I
i

GG34
3
SGG34
3
GG34
3

/NR

/YR

/YR

GG34 /YR

I - _r

STANDBY
OR
VSTANDBY
OR
STANDBY
OR
STANDBY
OR
STANDBY
OR
[STANDBY
OR
STANDBY
OR
STANDBY
OR
STANDBY

,OR
STANDBY
OR

_- _ _ _ -_STANDBYOR
STANDBY
OR
STANDBY
ORSTAN DBY

OR

MANUAL FAILS TO
OPEN/CLOS

MANUAL PLUGS

MANUAL LEAKAGE
(INTERNAL)

MANUAL RUPTURE
(INTERNAL)

'MANUAL LEAKAGE
I(EXTERNAL)

MANUAL RUPTURE
(EXTERNAL)

CHECK FAILS TO
IOPEN

CHECK FAILS TO
CLOSE

CHECK PLUGS

0CHECK LEAKAGE
(INTERNAL)

CHECK RUPTURE
L(INTERNAL)

CHECK LEAKAGE
(EXTERNAL)

CHECK RUPTURE
(EXTERNAL)

,MOTOR- FAILS TO
OPERATED OPEN/CLOS

3
GG

GG

iGG

GG

'GG

GG

iGG
I

GG

XGG

GG

GG

GG

GG
GG

/DM

/HR

/HR

/HR

/HR

7/HR

./DM

t1HR

/HR

/HR

/HR

/HR

/HR

/DM

7.1OE-05

3.20E-06

4.20E-06:

4.60E-06

3.OOE-04 /

5.OOE-08

1.OOE-06 /

5.OOE-08 /

1.00E-08

5.OOE-10

5.OOE-o5

1.OOE-03

5OOE-08 O

1.OOE-06 /

5.OOE-08

1.00E-08 v

5.OOE-10

3.OOE-03 /
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Probability 7/20/01

,$I haI r~rrqr no. th 5twPor I I .1nl 0% + 8.% U ..

INVOLVED IN WATER PROCESS,
ERROR FACTOR_10
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30
INVOLVED IN WATER PROCESS, /
ERROR FACTOR = 10 _i

INVOLVED IN WATER PROCESS, /
'ERROR FACTOR = 30
INVOLVED IN WATER PROCESS,
ERROR FACTOR= 10
INVOLVED IN WATER PROCESS,
IERROR FACTOR = 5
INVOLVED IN WATER PROCESS, / ,.
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, .

LERROR FACTOR = 10 --

INVOLVED IN WATER PROCESS, -
ERROR FACTOR = 30 I /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10

INVOLVED IN WATER PROCESS, / X _
'ERROR FACTOR = 30
INVOLVED IN WATER PROCESS, v/
ERROR FACTOR = 5
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Probability 7/20/01

0 |EE t Dor 4gi-4 1- - skt5 Fledi Rfr HUnisi R Humn E Mian
2904

2905

2906

VALVE

VALVE

VALVE

VALVE2907

2908 VALVE

2909 VALVE

2910 VALVE

2911 VALVE

2912 VALVE

STANDBY MOTOR- SPURIOUS
OR OPERATED IOPERATION
STANDBY MOTOR- iPLUGS
OR OPERATED,
STANDBY MOTOR- LEAKAGE
IOR OPERATED (INTERNAL)
STANDBY MOTOR- RUPTURE
OR _ OPERATED (INTERNAL)
STANDBY MOTOR- LEAKAGE
OR OPERATED (EXTERNAL)
STANDBY MOTOR- RUPTURE
OR OPERATED (EXTERNAL)
SSTANDBY AIR- FAILS TO
OR OPERATED OPEN/CLOS
STANDBY AIR- USPURIOUS
OR OPERATED OPERATION
STANDBY AIR- PLUGS
OR OPERATED
STANDBY ;AIR- LEAKAGE
OR OPERATED (INTERNAL)
STANDBY AIR- RUPTURE
OR IOPERATED (INTERNAL)
STANDBY AAIR- LEAKAGE
OR 'OPERATED (EXTERNAL)
STANDBY 'AIR- RUPTURE
OR OPERATED (EXTERNAL)
STANDBY SOLENOID FAILS TO
OR OPERATED OPEN/CLOS
STANDBY SOLENOID 1SPURIOUS
OR _ OPERATED OPERATION
STANDBY SOLENOID PLUGS
OR OPERATED
STANDBY SOLENOID LEAKAGE
OR OPERATED (INTERNAL)
STANDBY SOLENOID RUPTURE
OR OPERATED (INTERNAL)

.

GG /HR 5.00E-08 /

GG

GG

GG /DM 1.OOE-03 /

GG /HR 1.OOE-06 /

GG /HR 5.OOE-08 /

GG - /HR 1.OOE-06 /

GG /HR 5.OOE-08 /

I/H R

/HR

3.OOE-07 /

/1 .OE-6 j5.00E-08.

1.00E-06

GG /HR 1.OOE-08
4 :'-1

GG /HR 5.OOE-10/

!GG

2913 VALVE

2914 VALVE

2915

2916

2917

IVALV,VALVE

VALVE

VALVE

i
,GG /HR 1.OOE-08i/

GG

,GG

/HR 5.OOE-10 ,

/DM 1.OOE-03

2918 VALVE GG I/HR 5.OOE-07 /

2919 VALVE

2920 VALVE

GG /HR 5.OOE-08

_- _ , _ _ - --- t --- W-- -- -.-- -r -- / . - .
GG /HR 1.OOE-06 /

GG /HR 5.OOE-08 /2921 VALVE
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Probability 7/20/01

HighbValuelV~hie 7 _ td _r~ _dance 5_h POreen 5~h Percentil 20% LOW OM U r
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 5
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, / . _

ERROR FACTOR = 10 _.

INVOLVED IN WATER PROCESS,
ERROR FACTOR =30 / -

INVOLVED IN WATER PROCESS, ___

ERROR FACTOR = 10
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30 -
INVOLVED IN WATER PROCESS,
ERROR FACTOR =5
INVOLVED IN WATER PROCESS,
ERROR FACTOR =10 6
INVOLVED IN WATER PROCESS, /
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, /
ERROR FACTOR = 30 - |
INVOLVED IN WATER PROCESS,
ERROR FACTOR =10
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30 ___

INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10 _ _ _ _

INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, / -

ERROR FACTOR = 10
INVOLVED IN WATER PROCESS,
ERROR FACTOR= 30 /
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2922 VALVE

2923

2924

2925

2926

2927

2928

2929

2930

2931

2932

2933

2934

2935

2936

2937

2938

29397

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

IVALVE

VALVE

VALVE

VALVE

VALVE

VALVE

:VALVE

VALVE

VALVE

STANDBY SOLENOID LEAKAGE
OR OPERATED (EXTERNAL)
VSTANDBY SOLENOID RUPTURE
OR |OPERATED (EXTERNAL)
SAFETY/RE FAILS TO
LEF .OPEN
SAFETY/RE FAILS TO
LIEF 1 RECLOSE
SAFETY/RE LEAKAGE
LIEF (INTERNAL)
SAFETY/RE RUPTURE
LIEF I(INTERNAL)
SAFETY/RE, LEAKAGE
LIEF ,(EXTERNAL)

t - -- - - -4 -- - I *
SAFETY/RE RUPTURE
LIEF (EXTERNAL)
(STANDBY VACUUM- FAILS TO
OR BREAKER OPEN
I - -
(STANDBY VACUUM- FAILS TO
OR BREAKER RECLOSE
(STANDBY VACUUM- LEAKAGE

1OR !BREAKER (INTERNAL)
(STANDBY VACUUM- RUPTURE
OR BREAKER (INTERNAL)
(STANDBY 'VACUUM- LEAKAGE

SOR BREAKER (EXTERNAL)
(STANDBY TVACUUM RUPTURE
OR BREAKER (EXTERNAL)
(STANDBY EXPLOSIVE FAILS TO
OR OPEN
(STANDBY iEXPLOSIVE LEAKAGE
OR (INTERNAL)
(STANDBY .EXPLOSIVE RUPTURE
OR I (INTERNAL)
(STANDBY EXPLOSIVE LEAKAGE
OR (EXTERNAL)

4

GG /HR 1.OOE-08 /

GG /HR 5.OOE-10 /

GG /DM 3.OOE-03

GG /DM 3.OOE-03

GG /HR 1.00E-06

GG /HR 5.OOE-08

JGG /HR 1 .0OE-081 /

GG /HR 5.O0E-10 /

GG /DM 1 .OOE-02

GG /DM 1.OOE-02 /

GG /HR 1.OOE-06 /

GG _HR 5.OOE-08 -

GG /HR 1.00E-06 /

GG /HR 5.OOE-10 /

GG /DM 1.OOE-04
GG /D/.0E0

GG /HR 1.OOE-06 /

GG /HR 5.00E-08/

GG /HR 1.OOE-08

0
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Probability 7/20/01

HI EwVawuL0 Mt IW t P t
INVOLVED IN WATER PROCESS, I
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, --

ERROR FACTOR=30 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR =3 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 3
INVOLVED IN WATER PROCESS,
ERRORFACTOR =d1 ,
INVOLVED IN WATER PROCESS, 1 --
ERROR FACTOR = 30
INVOLVED IN WATER PROCESS, ,
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, __
ERROR FACTOR = 30 A
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, I I
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS,
ERROR FACTOR =30
INVOLVED IN WATER PROCESS,
ERROR FACTOR =10 /
INVOLVED IN WATER PROCESS, 1
ERROR FACTOR = 30 A
INVOLVED IN WATER PROCESS, / _
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, I
ERROR FACTOR = 10I _. _ ~ ~ ~ ~~~I .- __

INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30
t INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10 1
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IPE E I t k I4 fFleR nIf
2940 VALVE

2941

2942

2943

2944

2945

2946

2947

2948

2949

2950

2951

2952

2953

2954

2955

2956

2957

VALVE

VALVE

VALVE

VALVE

VALVE
VALVEVALVE
VALVE

VALVEVLVALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVEVALVE

VALVE

VALVE

;(STANDBY
OR
CONTROL

CONTROL

CONTROL

CONTROL

ICONTROL

CONTROL

CONTROL

EXPLOSIVE RUPTURE
(EXTERNAL)

MOTOR- FAILS OPEN
OPERATED
MOTOR- FAILS
OPERATED CLOSED
MOTOR- FAILS TO
OPERATED RESPOND
MOTOR- PLUGS
OPERATED
MOTOR- LEAKAGE
OPERATED (EXTERNAL)
MOTOR- RUPTURE
OPERATED (EXTERNAL)
AIR- FAILS OPEN
OPERATED!

GG

GG

GG

GG

GG

GG

IGG

GG

/HR

/HR

/HR

/H-R

/HR

/HR

/HR
;/HR

CONTROL !AIR- FAILS
;OPERATED CLOSED

CONTROL AIR- FAILS TO
_IOPERATED RESPOND

CONTROL AIR- PLUGS
OPERATED

CONTROL AIR- LEAKAGE
OPERATED (EXTERNAL)

CONTROL AIR- RUPTURE
'OPERATED ;(EXTERNAL)

CONTROL SSOLENOID- FAILS OPEN
OPERATEDX

1CONTROL SOLENOID- FAILS
OPERATED CLOSED

CONTROL 'SOLENOID- FAILS TO
OPERATED RESPOND

CONTROL SOLENOID- PLUGS
OPERATED

CONTROL SOLENOID- LEAKAGE
OPERATED (EXTERNAL)

GG /HR 3.OOE-061
/

GG /HR 3.OOE-06 /

GG /HR 5.00E-08

GG /HR 1 .0E-08 /

GG /HR 5.OOE-10 /

GG /HR 3.OOE-06/

GG /HR 3.OOE-06

GG /HR 3.OOE-06

GG /HR - 5.OOE-08 /

GG /HR 1.OOE-08 /

5.OOE-10 /

3.OOE-06

3.OOE-06 /

3.OOE-06 /

5.OOE-08

1.00E-08 /

5.OOE-10 /

3.00E-06 /

0

0
4r
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gHi h Vl.lilE0g :lwXWS&ud i C~tIV9nthiPih nI~O If 80%IJPPl
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR= 10 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR =10 /
INVOLVED IN WATER PROCESS,*/
TERROR FACTOR = 10
INVOLVED IN WATER PROCESSS
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS,,
ERROR FACTOR= 10
INVOLVED IN WATER PROCESS,,
ERROR FACTOR =30
INVOLVED IN WATER PROCESS,
ERROR FACTOR =10 /
INVOLVED IN WATER PROCESS
ERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS,,
ERROR FACTOR = 10 -V
INVOLVED IN WATER PROCESS,
ERROR FACTOR =10/

INVOLVED IN WATER PROCESS
ERROR FACTOR = 30 -1I
INVOLVED IN WATER PROCESS, 4
1ERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS, /
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, /--
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10
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ID E' E U I in i p 3! >Fe44 F2ann
VALVE~~~wru m"iim ... 0,1W400 o i6 w;i

2958

2959

2960

2961

2962

2963

2964

2965

2966

2967

2968

2969

2970

2971

2972

2973

2974

2975

VALVE

PUMP

1PUMP

PUMP

MOTOR-
DRIVEN
MOTOR-
DRIVEN
MOTOR-
,DRIVEN

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

CONTROL !SOLENOID-1RUPTURE

MOTOR-
DRIVEN
MOTOR-
DRIVEN

1MOTOR-
DRIVEN
TURBINE-
DRIVEN
,TURBINE-
DRIVEN
TURBINE-
DRIVEN

DRIVEN
TURBINE-
DRIVEN
TURBINE-

_-DRIVEN

{DIESEL-
DRIVEN
DIESEL-
DRIVEN
DIESEL-
DRIVEN
DIESEL-
DRIVEN
DIESEL-
DRIVEN

OPERATED (EXTERNAL)
FAILS TO
START
FAILS TO
RUN
OVERSPEED

FAILS TO
STOP
LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
FAILS TO
START
FAILS TO
RUN
OVERSPEED

FAILS TO
STOP
LEAKAGE

_(EXTERNAL)
I-4

.RUPTURE
(EXTERNAL)
FAILS TO

---- START
FAILS TO
RUN
OVERSPEED

FAILS TO
,STOP
LEAKAGE
(EXTERNAL)

IGG /HR

GG /DM

GG /HR

GG /HR

IGG /DM
i:

GG /HR

GG /HR

GG /DM

GG /HR

GG /HR

IGG /DM

GG /HR

GG /HR

aGG /DM

irGG |/HR

GG /HR

GG ;/DM

GG /HR

5.OOE-10 /

3.00E-03i

/3.OOE-05/

5.OOE-06

3.OOE-03

3.OOE-08 /

1.OOE-09

3.00E-02

1.OOE-04

3.OOE-05

3.OOE-02 /

3.OOE-08

1.OOE-09

1.OOE-02 /

5.OOE-03

1.OOE-03 /

1.OOE-02' /

.

3.OOE-08 /

L 7 i
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Hi $h Valu w w-iis Stm r 0;K ld ErrorVaiance~t Pren95Wire2 I2% Low 0 U Wpr:

INVOLVED IN WATER PROCESS,
ERROR FACTOR =30 /
INVOLVED IN WATER PROCESS,
_ERROR FACTOR =5 3
INVOLVED IN WATER PROCESS,
-ERROR FACTOR=10 / = 5 :

INVOLVED IN WATER PROCESS, -l _ .
ERROR FACTOR = 10 _ 1i
INVOLVED IN WATER PROCESS,
ERROR FACTOR=5 /1
INVOLVED IN WATER PROCESS,
ERROR FACTOR10 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR =30
INVOLVED IN WATER PROCESS, _
ERROR FACTOR = 30
INVOLVED IN WATER PROCESS,
ERROR FACTOR =30 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR =10 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR =3 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR- 10
INVOLVED IN WATER PROCESS, 1
ERROR FACTOR = 30 L 0
INVOLVED IN WATER PROCESS, ._
ERROR FACTOR= 53INVOLVED IN WATER PROCES,_.__.
ERROR FACTOR = 5 ._INVOLVED IN WATER PROCESS,
ERROR FACTOR=5 /
INVOLVED IN WATER PROCESS,,
ERROR FACTOR- 5
INVOLVED IN WATER PROCESS, /
ERROR FACTOR = 5
INVOLVED IN WATER PROCESS, / _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ERRORFACTOR =_1 0__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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2976

2977

2978

2979

2980

2981

2982

2983

2984

2985

2986

2987

2988

2989

2990

2991

2992

2993

PUMP DIESEL-
DRIVEN

PIPING

PIPING

PIPING

HOSE

HOSE

HOSE

JUMPER

JUMPER

,JUMPER -

VES TANK IUNPRESSU
SEL RIZED
VES TANK UNPRESSU
SEL RIZED
VES TANK PRESSURI
SEL AZED
VES TANK PRESSURI
SEL ZED

FLANGE /
GASKET
FLANGE!
GASKET__
HEAT SHELL/TUB
EXCHANGE 'E
HEAT SHELL/TUB
EXCHANGE E

RUPTURE
(EXTERNAL)
|LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
PLUGS

LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
PLUGS

LEAKAGE
(EXTERNAL)
.RUPTURE
(EXTERNAL)
PLUGS

LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
FOULING
(TUBES)
PLUGS
(TUBES)

GG /HR 1.00E-090

GG /HR 3.OOE-09

GG /HR- 1.OOE-10
FT

GG /HR- 1.OOE-10
F _ -FT .

GG /HR- 1.OOE-09
.FT

GG /HR-4 1.0E-080
FT

GG I/HR- 1.OOE-08
FT

GG /HR 1.00E-06

- ~ GG /HR 1.OOE-08

G G /H-R 5OE0

GG /HR 1 .OOE-08

GG /HR 5.OOE-10

GG /HR 1.OOE-08

GG /HR 5.OOE-10

GG /HR 1.OOE-08

GG /HR 1.OOE-10

GG /HR -1.00E-07

GG /HR 3.OOE-08

/f

.

SI

z
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Probability 7/20/01

jHI h alue LowV $~t~fr~r r oe~h h 10nI lob 0%LoiW 80% r
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30 /
INVOLVED IN WATER PROCESS, /
ERROR FACTOR = 30
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS,
ERROR FACTOR =10 / _

INVOLVED IN WATER PROCESS,
IERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS, .
ERROR FACTOR 30 /
INVOLVED IN WATER PROCESS, -
ERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10 _/ __ _. _ +
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30 I
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS, F-

ERROR FACTOR = 30 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30 /
INVOLVED IN WATER PROCESS,
LERROR FACTOR= 10 /
INVOLVED IN WATER PROCESS, - r

ERROR FACTOR = 10 /
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Probability 7/20/01

VW|.m 11810" IPobailt 7/20/01v 3==. ~ e ~ tI~~ue a ~ m n ~ M da
I , T

ann A

VY94
2995

2996

2997

2998

2999

3000

3001

3002

3003

3004

3005

3006

3007

3008

3009

3010

3011

HEAT
EXCHANGE
H EAT
'EXCHANGE
HEAT
EXCHANGE
HEAT
EXCHANGE
HEATER

HEATER

SHEATER

[HEATER

STRAINER
FILTER
STRAINER /
FILTER
STRAINER /
FILTER
ORIFICE

TRAVELLIN
G SCREEN
VALVE

VALVE

VALVE

VALVE

VALVE

SHELL/TUB,
E
SHELL/TUB
E

-1- -- - - ISHELL/TUB
E
SH ELL/TU B
E -
ELECTRIC
ALE- I
ELECTRIC
AL
ELECTRIC
AL
|ELECTRIC
ALj

iLEAKAGE

(TUBES)
RUPTURE

'(TUBES)
LEAKAGE
(SHELL)

RUPTURE
(SHELL)
FAILS TO
H EAT
OVERHEATS

LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
PLUGS

LEAKAGE
(INTERNAL)
RUPTURE
(INTERNAL)
PLUGS

PLUGS

FAILS TO
OPEN/CLOS
PLUGS

tLEAKAGE
(INTERNAL)
RUPTURE
(INTERNAL)
LEAKAGE
(EXTERNAL)

TGG

|GG

-GG
GG

GG
GG

GG

GG

GG

GG

GG

GG

GG

GGGGGG

GGAGG

_GG
-1

GG

GG

/HR

/HR

/HR

/HR

/HR
/HR
/HR

/HR

I/HR

M/HR

/HR

/HR

/HR
/DM
/HR

/DM

/HR

S/HR

/HR

/HR

1.OOE-07

5.OOE-09 /

1.OOE-08

5.OOE-10

1.OOE-06

3.OOE-07

1.OOE-07

I5.OOE-09

3.._E-06

3.00E-06 /

5.OOE-07 /

1.OOE-06.

5.00E-07

3.OOE-04

5.OOE-08 /

1.OOE-06 /

5.OOE-08 /

5.OOE-07

1: - S.z. r ^ - - r - P -- �- - , -. :. ; 1 - = - m z -4 ^ r

0

S
STANDBY
-OR ___
STANDBY
iOR
STANDBY
OR
STANDBY
OR
STANDBY
OR

MANUAL

MANUAL

MANUAL

MANUAL

MANUAL

OR GG /H R(EXTERNAL) /
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Probability 7/20/01

INVOLVED IN WATER PROCESS,,
ERROR FACTOR = 10 /
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 30 /
INVOLVED IN WATER PROCESS
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, /
.ERROR FACTOR- 30
INVOLVED IN WATER PROCESS,
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, l/
ERROR FACTOR = 10

INVOLVED IN WATER PROC'ESS,ERROR _FACTOR_=3
INVOLVED IN WATER PROCESS,
ERROR FACTOR =10
INVOLVED IN WATER PROCESS, /
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, / -

ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, / _
IERROR FACTOR = 10
INVOLVED IN WATER PROCESS, /
ERROR FACTOR = 10
INVOLVED IN WATER PROCESS, --

ERROR FACTOR = 30
INVOLVED IN CHEMICAL PROCESS,

_ERROR FACTOR = 10

INVOLVED IN CHEMICAL PROCESS, ; S
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,

F ~~INVOLVED IN CHEMICAL PROCESS,

ERROR FACTOR = 30
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
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Probability 7/20/01

ji iID E 1iWo 1 id Ia3 1{ i F-s1iw i nIt lureRarI uman Medan
3012

3013

3014

3015

3016
i

3017

3018

3019

3020

3021

3022

3023

3024

3025

3026

3027

VALVE STANDBY MANUAL RUPTURE
OR (EXTERNAL)

VALVE STANDBY CHECK FAILS TO
,OR _OPEN

,VALVE 1STANDBY CHECK FAILS TO
OR CLOSE

VALVE STANDBY CHECK PLUGS
OR

VALVE STANDBY CHECK LEAKAGE
OR (INTERNAL)

VALVE STANDBY CHECK RUPTURE
OR (INTERNAL)

VALVE STANDBY CHECK LEAKAGE
OR (EXTERNAL)

VALVE STANDBY CHECK RUPTURE
,OR (EXTERNAL)

VALVE STANDBY MOTOR- FAILS TO
OR OPERATED OPEN/CLOS

VALVE STANDBY MOTOR- SPURIOUS
OR OPERATED OPERATION

VALVE STANDBY MOTOR- ,PLUGS
OR OPERATED

VALVE STANDBY MOTOR- LEAKAGE
OR OPERATED (INTERNAL)

VALVE STANDBY MOTOR- RUPTURE
LOR OPERATED (INTERNAL)

VALVE jSTANDBY MOTOR- LEAKAGE
OR_ _ OPERATED (EXTERNAL)

VALVE STANDBY MOTOR- RUPTURE
OR OPERATED (EXTERNAL)

1VALVE STANDBY AIR- FAILS TO
OR OPERATED OPEN/CLOS

VALVE STANDBY AIR- SPURIOUS
OR _ IOPERATED OPERATION

r
_GG

*GG

GG

!GG
G G
GG

GG

GG

~GGGG

GG

GG
GG
GG

'GGIGGi__GG

GG

IGG

/HR 3.00E-08 /
/DM 5.00E-05 /

/HR 1.OOE-03 /

/HR 5.OOE-08 /

/HR 1.OOE-06 /

/HR 5.OOE-08 /

;/HR 5.OOE-07 /

/HR 3.OOE-08 /

/DM 3.OOE-03

/HR 3.OOE-07

/HR 5.OOE-08 1

j/HR 1.OOE-06 /

/HR 5.OOE-081/ -

IiHR 5.00E-07 7

I/HR 3.OOE-08/

/DM 1.00E-03

/HR 1.OOE-063028

3029 VALVE STANDBY 'AIR- PLUGS GG /HR 5.00E-08 /
OR OPERATED
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Probability 7/20/01

INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR=10 I
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 1
INVOLVED IN CHEMICAL PROCESS
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 Ii
INVOLVED IN CHEMICAL PROCESST
ERROR FACTOR =30
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR=10 =
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR 10 i
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /_
INVOLVED IN CHEMICAL PROCESS
ERROR FACTOR = 10 I
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 7
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 / -

INVOLVED IN CHEMICAL PROCESS
_ ERROR FACTOR = 30 P1'
INVOLVED IN CHEMICAL PROCESS
ERROR FACTOR 10 I
INVOLVED IN CHEMICAL PROCESS>
ERROR FACTOR = 10
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Probability 7/20/01

AD 2 lFed~ Ped r~ Io~~mn e~l
3030 VALVE STANDBY AIR- LEAKAGE

3031

3032

3033

3034

3035

I
3036

3037

3038

3039

3040

3041

3042

3043

3044

3045

3046

3047

VALVE

VALVE

IVALVE

VALVE

VALVE
iVALV
VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE
VALVE

OR
STANDBY
OR
STANDBY
OR

1STAN DBY
OR
STANDBY
IOR
STANDBY
OR
STANDBY
OR
STANDBY
OR
STANDBY
OR
STANDBY
OR

OPERATED (INTERNAL)
AIR- RUPTURE
OPERATED (INTERNAL)
AIR- LEAKAGE
OPERATED (EXTERNAL)
7AIR- RUPTURE
OPERATED (EXTERNAL)
SOLENOID FAILS TO |
OPERATED OPEN/CLOS
SOLENOID SPURIOUS
OPERATED OPERATION
SOLENOID PLUGS
OPERATED!
SOLENOID LEAKAGE
OPERATED (INTERNAL) u
SOLENOID RUPTURE
OPERATED (INTERNAL)
SOLENOID iLEAKAGE
OPERATED '(EXTERNAL)

GG

GG
L_
GG

GG

GG

GG

GG

GG

GG
GG

GG

GG

GGGG

GG

GG

GG
i

GG

/HR

/H R

/HR

/HR

/DM

_/HR

/HR

/H
/HR

/HR

/HR

/HR

/HR
/DM

[/HR

/HR

/HR

/DM

1.OOE-06 /

5.OOE-08 /

5.OOE-07 ^

3.00E-08 O /

1.00E-03

5.OOE-07 /

15.OOE-08
L

1.OOE-06 /

5.OOE-08 /

5.00E-07

3.OOE-08 /

3.OOE-03 /

3.OOE-03 /
1.OOE-06 /

STANDBY SOLENOID RUPTURE
OR
SAFETY/RE

_LIEF
SAFETY/RE
LIEF
SAFETY/RE
LIEF
SAFETY/RE
iLIEF
SAFETY/RE
LIEF
SAFETY/RE
LIEF

'(STANDBY
OR

OPERATED (EXTERNAL)
FAILS TO
OPEN
FAILS TO

__ RECLOSE
LEAKAGE
(INTERNAL)
RUPTURE
(INTERNAL)
LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)

VACUUM- FAILS TO
BREAKER 'OPEN

5.OOE-08

I 5.OOE-07

3.OOE-08

1.OOE-02

I

/

/
V

/
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Probability 7/20/01

INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR =30 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR =10

INVOLVED IN CHEMICAL PROCESS
ERROR FACTOR= 30o
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS I
SERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESSI
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
,ERROR FACTOR = 30 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 1 0
INVOLVED IN CHEMICAL PROCESS
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR=30 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR =30 -/
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
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Probability 7/20/01

ID E ~E$3 1 L pid li R alr~~ ma Medi|
3048 VALVE

3049

3050

3051

3052

3053

3054

3055
1

3056

3057

3058

3059

3060

3061

3062

3063

3064

3065

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

(STANDBY VACUUM- FAILS TO
OR BREAKER RECLOSE
(STANDBY VACUUM- LEAKAGE
OR BREAKER (INTERNAL)
(STANDBY IVACUUM- RUPTURE

JOR BREAKER '(INTERNAL)
(STANDBY VACUUM- LEAKAGE
.OR BREAKER (EXTERNAL)
.(STANDBY 1VACUUM- RUPTURE
OR 'BREAKER (EXTERNAL)
(STANDBY EXPLOSIVE FAILS TO
OR OPEN
(STANDBY EXPLOSIVE LEAKAGE
OR (INTERNAL)
,(STANDBY EXPLOSIVE RUPTURE
OR (INTERNAL)
(STANDBY EXPLOSIVE LEAKAGE
OR I(EXTERNAL) I
(STANDBY EXPLOSIVERUPTURE
OR '(EXTERNAL)
,CONTROL MOTOR- iFAILS OPEN

OPERATED,
CONTROL MOTOR- FAILS

I-_--OPERATED CLOSED
CONTROL MOTOR- FAILS TO

IOPERATEDIRESPOND
iCONTROL MOTOR- ,PLUGS

OPERATED
CONTROL 'MOTOR- LEAKAGE

OPERATED (EXTERNAL)
CONTROL MOTOR- RUPTURE

OPERATED (EXTERNAL)
CONTROL AIR- FAILS OPEN

OPERATED
CONTROL AIR- FAILS

.OPERATED CLOSED

-1

r T r I

'GG /DM 1.OOE-02

GG /HR 1.OOE-06

GG /HR 5.OOE-08 /

GG IHR 5.00E-07 7

GG /HR 3.OOE-08 /

GG /DM 1.OOE-04 /

`GG /HR 1.OOE-06

GG /HR 5.00E-08 /

IGG IHR 5.OOE-07 /

GG /HR 3.OOE- 08

GG I/HR 3.00EE90

GG i/HR 3.OOE-06

GG /HR 3.00E-06 /
GG /HR 5.OOE-08 /

GG /HR 5.00E-07 7
Gt /HR__ 3._ E-08

GG /HR 3.OOE-06

GG /HR 3.OOE-06 /

VALVE

VALVE

VALVE

;VALVE

VALVE

VALVE

DVALVE

0
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Probability 7/20/01

ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
, ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR=10 /
INVOLVED IN CHEMICAL PROCESS, -- __._lERROR FACTOR = 30
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 /.
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR= 10
IINVOLVED IN CHEMICAL PROCESS,

-,ERRORFACTOR= 10/
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 _
INVOLVED IN CHEMICAL PROCESS,_
-ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCES,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCES,
ERROR FACTOR = 10 I __
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
_ERROR FACTOR =30 a

: ~~INVOLVED IN CHEMICAL PROCE~S,
'ERROR FACTOR = 30 a
INVOLVED IN CHEMICAL PROCESS, -

ERROR FACTOR=10 , I
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
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Probability 7/20/01

|DE d4 am i
I___.... ...3066 VALVE

3067

3068

3069

3070

3071

3072

3073

3074

3075

3076

3077

3078

3079

3080

3081

3082

3083

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE
VALVE

VALVE
VALVE

PUMP
PUMP

PUMP

PUMP

PUMP

PUMP

PUMPS
PUMPS

CONTROL AIR- FAILS TO
OPERATED RESPOND

CONTROL AIR- PLUGS
OPERATED

CONTROL AIR- LEAKAGE
OPERATED (EXTERNAL)

CONTROL AIR- RUPTURE
OPERATED (EXTERNAL)

CONTROL SOLENOID-;FAILS OPEN
_OPERATED

CONTROL SOLENOID- FAILS
'OPERATED CLOSED

CONTROL SOLENOID- FAILS TO
OPERATED RESPOND

CONTROL SOLENOID- PLUGS
OPERATED

CONTROL 'SOLENOID- LEAKAGE
OPERATED (EXTERNAL)

,CONTROL SOLENOID- RUPTURE
-OPERATED_(EXTERNAL)

MOTOR- FAILS TO
DRIVEN 'START
MOTOR- ,FAILS TO
DRIVEN .RUN
MOTOR- ' OVERSPEED{

T

I m

GG

GG

GG

GG

GG

GG
GG
GG

GG

EGG

I~tFWilur Ri Kman Mein.
/H R

/HR

/HR

/HR

/HR

/HR

/HR

3.00E-06[

5.00E-08, V

5.OOE-07 /

3.00E-08 /

3.00E-06

3.OOE-06 /

3.OOE-06

5.00E-08

10,

DRIVEN
MOTOR-
DRIVEN
,MOTOR-
'DRIVEN
MOTOR-
'DRIVEN
TURBINE-

1DRIVEN _

TURBINE-
DRIVEN

GG /HR 5.OOE-07 /

GG /HR 3.OOE-08

GG /DM 1.00E-02 /

GG /HR 1.00E-04 /

GG /HR 3.00E-05 7
GG /DM 1.OOE-02 /

GG /HR 1.OOE-06 /

GG /HR 5.OOE-08 ,

GG /DM 3.OOE-02 /

GG /HR 1.OOE-04 /

FAILS TO
_ASTOP_

LEAKAGE
,(EXTERNAL)
'RUPTURE
(EXTERNAL)
FAILS TO
START
FAILS TO
RUN

0
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Probability 7/20/01

Hgh Viv0Lh Ilu lifn Si W rror VWianeahocntj95thI~eII|2O Lowu 80%Upe
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS, i
ERRORFACTOR=10 V . _. __

INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 v . -

INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR=10 -'
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR =10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 / _
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
'INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR= 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,

____ ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 /
INVOLVED IN CHEMICAL PROCESS, -

ERROR FACTOR= 10 i/
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 /
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Probability 7/20/01

ID I~nunt~i~dri~Ant ITId I FI" I - -I Ff~ >RfUntI 1-I1ur -Raima E~ MolI - 'i~~~~~~~~~~~~~~~~~~
p11# 0lll~li I"010 0aN'1gdiW'm l0 |ReWW M *S l F61" RH f3084

3085

3086

3087

3088

3089

3090

3091

3092

3093

3094

3095

3096

3097

3098

3099

3100

3101

�r-f M!K�X�m

PUMPS

PUMPS

PUMPS

PUMPS

PUMPS

PUMPS

PUMPS

PUMPS

PUMPS

PUMPS

PIPING

PIPING

PIPING

HOSE

HOSE

HOSE

JUMPER

JUMPER

TURBINE-
DRIVEN
TURBINE-
DRIVEN
TURBINE-
DRIVEN L

TURBINE-
'DRIVEN
DIESEL-
DRIVEN
DIESEL-
DRIVEN
,DIESEL-
DRIVEN
DIESEL-
DRIVEN
DIESEL-

DRIVEN
XDIESEL- r

DRIVEN I

OVERSPEED

FAILS TO
STOP
LEAKAGE
(EXTERNAL)
RUPTURE t
(EXTERNAL)
FAILS TO
START
FAILS TO
RUN
OVERSPEED:

FAILS TO
STOP
LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
PLUGS

LEAKAGE
(EXTERNAL)
,RUPTURE
_(EXTERNAL)
PLUGS

LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)

GG IHR 3.OOE-05/

GG /DM 3.00E-02

GG /HR 1.00E-06

GG /HR 5.OOE-086
D/

GG '/HR 5.OOE-03

GG /HR /_0--.--G /DM 1.OOE-02 /IGG /HR 5.00E-03

GG /HR 13.OOE-039/

tGG /DM 1 .00E-02 7

GG /HR- 1.OOE-106
FT

GG /HR- 1.OOE-10/
------- FT

GG /HR- 1.OOE-09
_FT __

GO /HR- 1.OOE-08 V/
FTTGG /HR- 1 .OOE-108

FT

,GG /HR

IGG /HR

1.OOE-06f

1 . /1
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Probability 7/20/01

|HI _V~Iu _ow _lu _: _l~rr& rianoe~th Per hPIrc-It _0%
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR =10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,.
ERROR FACTORR=10 i
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR =30 _/
INVOLVED IN CHEMICAL PROCESS
ERROR FACTOR = 10 / +

INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 I
INVOLVED IN CHEMICAL PROCESS, I
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 a/
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /

I~~~

INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 /,
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 /
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR =10 /
INVOLVED IN CHEMICAL PROCESS,/
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR= 10 f - |__ . -

INVOLVED IN CHEMICAL PROCESS
ERROR FACTOR = 10 --

INVOLVED IN CHEMICAL PROCESS
ERROR FACTOR = 30 7
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Probability 7/20/01
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3102

3103

3104

3105

3106

3107

3108

3109

3110

JUMPER

VES TANK UNPRESSU
SEL RIZED

TANK UNPRESSU
L RIZED
TANK PRESSURI

ZED
TANK PRESSURI

ZED
FLANGE /
GASKET
FLANGE /
tGASKET
HEAT SHELL!
EXCHANGE TUBE
HEAT SHELL/
EXCHANGE TUBE
!HEAT SHELL /
!EXCHANGE TUBE
HEAT SHELL/

_ EXCHANGE TUBE
HEAT SHELL/
EXCHANGE TUBE
HEAT SHELL/
EXCHANGE TUBE
HEATER ELECTRIC

AL
HEATER ELECTRIC

AL
HEATER ELECTRIC

AL
HEATER SELECTRIC

_AL_
STRAINER!
FILTER

PLUGS

LEAKAGE
,(EXTERNAL)
RUPTURE
(EXTERNAL)
LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
LEAKAGE
(EXTERNAL)
,RUPTURE
(EXTERNAL)
FOULING
(TUBES)
PLUGS
(TUBES)
LEAKAGE
'(TUBES)
RUPTURE
(TUBES)
LEAKAGE
(SHELL)
,RUPTURE
(SHELL)
FAILS TO
H EAT
OVERHEATS'

T

GG

GG

GG

GG

GG
G-
GG

GG

GG

GG

GG

tGG

GG

GG

GG
GG
:GG

'/HR 5.OOE-08 7

/HR 1.OOE-07

/HR 5.00E-09

/HR 1.OOE-07
/.E

/HR 5.00E-09 /

/HR 1.OOE-07 /

!HR 1.OOE-09

,/HR 1.00E-06 ,,

/HR 3.OOE-07

/HR 1.OOE-06 /

/HR 5.OOE-086

/HR 1.OOE-07 6

/HR 5.OOE-08

3111

31121

3113

3114

3115

3116

3117

3118

3119

LEAKAGE
(EXTERNAL)
RUPTURE
i(EXTERNAL)
PLUGS GG /HR 3.OOE-06 /
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Probability 7/20/01

Hili hXkLf V :1u,
is ~ ~ - 0ii: ! d'r_ INVOLVED IN CHEMICAL PROCESS, ]

ERROR FACTOR = 10 s -
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 1'
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS, L
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,;
ERROR FACTOR = 10 - t
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 t
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 ___

7INVOLVED IN CHEMICAL PROCESS,
jERROR FACTOR = 30
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30 /
INVOLVED IN CHEMICAL PROCESS,
ERRORFACTOR = 10
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 v_

INVOLVED IN CHEMICAL PROCESS,,
ERROR FACTOR = 10 _

INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 30
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 I
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Probability 7/20/01

ID ED 'b ii -1 * 31Fg0d11L < IM0ta

3120 STRAINER /
FILTER

LEAKAGE
|(INTERNAL)

GG /HR 3.OOE-06 /

3121'

3122

3123

3124

3125

3126

3127

3128

3129

3130

3131

3132

3133

3134

3135

3136

3137

STRAINER RUPTURE
FILTER (INTERNAL)
ORIFICE PLUGS

MIXER /FAILURE
k BLENDER 

..
__

AGITATOR FAILURE

CENTRIFUG FAILURE
E.I
VALVE STANDBY ,MANUAL FAILS TO

POR OPEN/CLOS
VALVE STANDBY MANUAL ;PLUGS

[OR
VALVE STANDBY MANUAL LEAKAGE

IOR - _-- (INTERNAL)
VALVE STANDBY MANUAL RUPTURE

OR (INTERNAL)
*VALVE STANDBY MANUAL LEAKAGE

OR (EXTERNAL)
VALVE STANDBY MANUAL RUPTURE

I OR (EXTERNAL)
VALVE STANDBY CHECK 'FAILS TO

OR OPEN
VALVE STANDBY CHECK FAILS TO

OR CLOSE
VALVE STANDBY CHECK PLUGS
_ _ fOR
[VALVE ISTANDBY CHECK LEAKAGE

OR (INTERNAL)
VALVE STANDBY CHECK RUPTURE

XOR S(INTERNAL)
VALVE STANDBY CHECK LEAKAGE

.OR (EXTERNAL)

GG
I

IGG

GG

GG

GG

.GG

IGG

GG

GG

GG

GG

GG

GG

GG

GG
GG

GG

GG

/HR

/HR

/H R

/HR

/HR

/DM

!/HR

/HR

/H R

/HR

/HR

/DM

/DM

AR
/HR

/HR

/H R

5.OOE-07

1.00E-06

5.OOE-06 /

5.OOE-06 /

5.OOE-06

1.OOE-03
-0+1-

5.OOE-07 /

1.O0E-05 /

5.OOE-07

1 .OOE-07

5.OOE-09
1 ~~/,
1.00E-04

3.OOE-03

5.OOE-07 /

1.OOE-05

5.OOE-07 1

1.OOE-07 /

0
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Probability 7/20/01

High Val skla 0Xkt BgIu r Stdg 0Erro Vairiance 5h eren5th ernll20% Low- 80% U o
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR =- 10 v

INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10
INVOLVED IN CHEMICAL PROCESS, IT
ERROR FACTOR = 10 V
INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 _

INVOLVED IN CHEMICAL PROCESS,
ERROR FACTOR = 10 /
INVOLVED IN CHEMICAL PROESS,
ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 l
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR= 10 .
INVOLVED IN COMPRESSED GAS

_SYSTEM, ERROR FACTOR =30 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =30 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS /
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS

_ s .SYSTEM,ERRORFACTOR=10
INVOLVED IN COMPRESSED GAS _ ___

SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =30 /
INVOLVED IN COMPRESSED GAS -
SYSTEM, ERROR FACTOR = 10
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Probability 7/20/01

'.ID iEgim q ii l I P Eu I' Median |
3138 'VALVE

3139 VALVE

3140 VALVE

3141 VALVE

3142 'VALVE

3143 VALVE

STANDBY CHECK RUPTURE
OR (EXTERNAL)
STANDBY MOTOR- FAILS TO
OR OPERATED OPEN/CLOS
STANDBY MOTOR- SPURIOUS
OR ,OPERATED OPERATION
STANDBY MOTOR- PLUGS

iOR ,OPERATED
STANDBY MOTOR- LEAKAGE
OR OPERATED (INTERNAL)
STANDBY MOTOR- RUPTURE
OR OPERATED (INTERNAL)
STANDBY MOTOR- LEAKAGE
OR OPERATED (EXTERNAL)
STANDBY MOTOR- RUPTURE
OR OPERATED (EXTERNAL) _.
STANDBY AIR- FAILS TO
OR OPERATED OPEN/CLOS
STANDBY AIR- SPURIOUS
IOR OPERATED OPERATION
STANDBY AIR- PLUGS

;GG /HR 5.OOE-07 /

,GG /HR 5.OOE-09

GG /DM 1.OOE-02

GG /HR 3.OOE-07

GG /HR 1.OOE-05 I

I

/

g P �

GG /HR 5.OOE-07 /

GG /HR 1.00E-0743144 VALVE

3145

3146

VALVE

VALVE

VALVE
::

GG /HR 5.OOE-09 /
GG /DM

GG /HR

3.OOE-03

3147 1.OOE-06

/

0

0

3148 VALVE GG /HR 5.OOE-07
OR OPERATED

3149 VALVE

3150 VALVE

3151 VALVE

3152 VALVE

STANDBY AIR- LEAKAGE
OR OPERATED (INTERNAL)
STANDBY AIR- RUPTURE
OR OPERATED (INTERNAL)_
STANDBY AIR- LEAKAGE
OR OPERATED (EXTERNAL)
STANDBY AIR- RUPTURE
OR OPERATED'(EXTERNAL)_
STANDBY SOLENOID FAILS TO
OR OPERATED IOPEN/CLOS
STANDBY SOLENOID SPURIOUS
OR OPERATED'OPERATION

ISTANDBY SOLENOID iPLUGS
OR OPERATED

GG

t

GG /HR 1.OOE-05 ,

GG /HR 5.OOE-07 /

/HR 1.OOE-07 ,/

GG /HR 5.OOE-09
.V'

3153 VALVE

3154 VALVE

GG /DM

GG /HR

GG /HR

3.OOE-03 a/

5.OOE-07 ,/

5.OOE-07 ,3155 VALVE
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Probability 7/20/01

HighVwf t WigtI $ tot etst"I Lw U
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =30
INVOLVED IN COMPRESSED GAS t
SYSTEM, ERROR FACTOR = 10 $

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR= 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /_
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 __
INVOLVED IN COMPRESSED GAS -

_SYSTEM, ERROR FACTOR = 30 __. ._ _ _
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /

INVOLVED IN COMPRESSED GAS - l
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS ]
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSEDGAS t
SYSTEM, ERROR FACTOR = 30 __|

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 a
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
tSYSTEM, ERROR FACTOR = 10 1
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
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Probability 7/20/01

| ID | Q -
3156

3157

3158

VALVE

VALVE

VALVE

STANDBY
OR
'STANDBY
OR
1STANDBY
OR
STANDBY
OR

SOLENOID LEAKAGE
OPERATED (INTERNAL)
SOLENOID RUPTURE
OPERATED (INTERNAL)
SOLENOID LEAKAGE
;OPERATED (EXTERNAL)
SOLENOID RUPTURE
OPERATED (EXTERNAL)

+

;GG /HR 1.OOE-05

GG /HR 5.OOE-07 ,;

3159 VALVE

3160 VALVE

3161 SVALVE

3162 VALVE

3163 VALVE

3164 VALVE

3165 ,VALVE

3166, VALVE

,SAFETY/RE .FAILS TO
LIEF OPEN
SAFETY/RE FAILS TO
LIEF RECLOSE
SAFETY/RE LEAKAGE
LIEF (INTERNAL)

TSAFETY/RE RUPTURE
LIEF (INTERNAL)
SAFETY/RE LEAKAGE
LIEF (EXTERNAL)
SAFETY/RE RUPTURE
LIEF (EXTERNAL)
(STANDBY VACUUM- FAILS TO
~OR IBREAKER OPEN
(STANDBY VACUUM- FAILS TO
'OR BREAKER IRECLOSE
(STANDBY VACUUM- LEAKAGE
OR BREAKER (INTERNAL)
(STANDBY VACUUM- RUPTURE
OR 'BREAKER (INTERNAL)
(STANDBY VACUUM- LEAKAGE
OR BREAKER _(EXTERNAL)
(STANDBY VACUUM- RUPTURE
OR IBREAKER (EXTERNAL)
CONTROL MOTOR- FAILS OPEN

OPERATED
CONTROL 'MOTOR- FAILS

OPERATED CLOSED

,GG /HR

1
i

3167

5.00E-09 /

GG /HR 1.OOE-07

GG /HR 5.OOE-09

GG /DM 1.OOE-02

GG /DM 1.OOE-02

GG /HR 1.OOE-05 /

GG /HR 5.OOE-07 7

GG /HR 1.OOE-07 f

VALVE

GG /DM 3.00E-02 /

GG /DM 3.OOE-02

GG j/HR I 1.OOE-05

GG /HR 5.OOE-07

3168 VALVE

3169 VALVE

3170 VALVE GG /HR 1.OOE-07
/

3171 VALVE GG /HR 5.OOE-09

3172 VALVE GG /HR 3.OOE-06

GG /HR 3.OOE-06 Y3173 VALVE
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Probability 7/20/01

INVOLVED IN COMPRESSED GAS .
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 __,_i_,_ |__
I N V-O-LV-ED I N CO- MP R ESS ED GA S
SYSTEM, ERROR.FACTOR = 30 / ____

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 0
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =30 3 | +
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =30 3 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 / .1.0___ __ [

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 I/ _ __ _

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /

~INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 :
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /

Page 50



Probability 7/20/01

ID.b IEqi~ QU m l El U I l. ItE0 W M il geroUiitslF~iurelliHual Elt Meidian-- ~~~~~~~~~~~~~~~~G -H -3 -v.OOEu: ::-06rXr--t--r ^>
_ _ 7 7

3174,

3175

3176

3177

3178

3179

3180

3181

3182

3183

3184

3185

3186

3187

3188

3189

3190

3191

VALVE

VALVE
VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALV

VALVE

CO(0M-P R ESS
O0R

'CONTROL MOTOR- FAILS TO
OPERATED RESPOND

CONTROL MOTOR- PLUGS
OPERATED

CONTROL MOTOR- LEAKAGE
-OPERATED (EXTERNAL)

,CONTROL MOTOR- RUPTURE
OPERATED (EXTERNAL)

CONTROL AIR- FAILS OPEN
OPERATED

CONTROL AIR- FAILS
'OPERATED ICLOSED

CONTROL AIR- FAILS TO
OPERATED RESPOND

CONTROL AIR- PLUGS
OPERATED

CONTROL AIR- LEAKAGE! ~OPERATED (EXTERNAL)
CONTROL AIR- RUPTURE

OPERATED (EXTERNAL)
CONTROL SOLENOID- FAILS OPEN

OPERATED
CONTROL SOLENOID- FAILS

OPERATED CLOSED
CONTROL SOLENOID- FAILS TO

OPERATED RESPOND
CONTROL SOLENOID- PLUGS

OPERATED
CONTROL SOLENOID- LEAKAGE

OPERATED (EXTERNAL)
:CONTROL SOLENOID- RUPTURE

OPERATED_(EXTERNAL)
MOTOR- FAILS TO

1

GG /HR 3.00E-06

GG /HR 5.OOE-07

GG /HR 1.OOE-07 ,

GG /HR 5.OOE-091

GG /HR 3.OOE-06 $

_GG /HR 3.LE,06

GG /HR 3.OOE-06 -

GG /HR 5.OOE-07 /

GG /HR 1.OOE-07,

GG /HR 5.OOE-09 /

GG /HR 3.OOE-06

GG /HR 3.OOE-06

GG /HR 3.00E-06/

GG /HR 3.00E-06
GG /HR 15.00E-07 /

;GG /HR 5.OOE-09 y

GG HDM 5.OOE-03 /

GG /HR 5.00E-05 ,

0

DRIVEN
COMPRESS MOTOR-

START
FAILS TO
RUNOR DRIVEN
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Probability 7/20/01

. -- e_ ---- as - -am - }, g us -s} 11Xia :E.11-.a}S2- g n f}/F S. - I HI. A' I
HIM via ifarl MAI smHomm NmnbiAft� SW Errbr ian&.4ii Percent~95th PercentiIX2O% Low~8O% pper:U " t g I H o I'MM .,, .

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 2

INVOLVED IN COMPRESSED GAS .'

SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =-10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 J
INVOLVED IN COMPRESSED GAS
tSYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERRORFACTOR = 10 1
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 a/
INVOLVED IN COMPRESSED GAS
ISYSTEM, ERROR FACTOR =30 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 .1
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /

I

S

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 d

m

h

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 / i

IINVOLVED IN COMPRESSED GAS i
SYSTEM, ERROR FACTOR = 5 J
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =3 /
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ID l ~i DI' D Figld~eic 1FIsd5 I 14UI& 1 X nNOWIWON lFiur RaHuman lE4 MWOian
3192 COMPRESS MOTOR- OVERSPEED GG IHR 1.00E-05 /

OR DRIVEN
3193 COMPRESS MOTOR- .FAILS TO 'GG /DM 5.00E-03 Y

OR DRIVEN ' STOP
3194 COMPRESS MOTOR- LEAKAGE GG /HR 3.OOE-07 ,/

-OR DRIVEN i(EXTERNAL) _ _
3195 COMPRESS MOTOR- RUPTURE GG /HR 1.OOE-08

;_ OR DRIVEN _ (EXTERNAL) I__ /
3196 PIPING ILEAKAGE GG /HR- 3.00E-08

(EXTERNAL), FT _
3197 )PIPING RUPTURE I GG /HR- 1.00E-09

(EXTERNAL) FT /
3198 t PIPING PLUGS GG /HR- 1.OOE-09

._ . . _ _ I I . I. . FT
3199 HOSE LEAKAGE IGG /HR- 1.OOE-08

_- I (EXTERNAL) FT -__ L
3200 1 HOSE RUPTURE GG 1.OOE-07

;(EXTERNAL) FT
3201 HOSE PLUGS GG /HR- 1.OOE-07 /

FT 7
3202 JUMPER LEAKAGE GG /HR 1.O0E-05

____ (EXTERNAL)
3203 JUMPER 'RUPTURE GG /HR 1.OOE-07 /

1(EXTERNAL) R . _ 1
3204 JUMPER PLUGS GG /HR 1.00E-07

3205' TUBE LEAKAGE IGG /HR- 3.OOE-07
. . . I(EXTERNAL) _ __ FT /

3206 TUBE RUPTURE GG /HR- 1.0oE-08 /
___________ _ . _. _ .(EXTERNAL) FT

3207 ' TUBE LEAKAGE GG /HR- 1.00E-08 /
__ __L _ ___ (EXTERNAL) .. FT

3208 VES TANK PRESSURI LEAKAGE 1 GG /HR 1.00E-07 /
SEL ZED (EXTERNAL)

3209 VES TANK PRESSURI RUPTURE GG /HR 5.00E-09 A,
SEL ZED (EXTERNAL)

0
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hI h Val 14w V" u ,W~i~i~ Va - k r t~*5~h Pei~entII~2O~i~owd 80% U~pea
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 5 ,

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =5 -/
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 I/
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =1 0
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 /
INVOLVED IN COMPRESSED GAS
SYSTEM ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30 1

S

i -- --

-t-
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|~~~ I ~ h0PI~IdS i~d ~ I~~iu RMimnEi"'eian'|
3210

3211

3212

3213

3214

3215

3216

3217

3218

3219

VES CYLINDER PRESSURI
SEL _AZED
VES CYLINDER PRESSURI,
SEL /ZED

FLANGE /
GASKET
FLANGE /
GASKET
HEAT 7SHELL/
EXCHANGE TUBE
HEAT SHELL/
1EXCHANGE TUBE
HEAT SHELL!
EXCHANGE TUBE
HEAT SHELL/
EXCHANGE TUBE _

HEAT SHELL/
EXCHANGE TUBE
HEAT SHELL/
EXCHANGE TUBE
HEATER (ELECTRIC

AL)
HEATER (ELECTRIC

A)_
HEATER (ELECTRIC

AL)
HEATER (ELECTRIC

AL)

LEAKAGE
(EXTERNAL)
RUPTURE
.(EXTERNAL)
LEAKAGE
(EXTERNAL)
RUPTURE
(EXTERNAL)
FOULING
(TUBES)
PLUGS
i(TUBES)
LEAKAGE
(TUBES)
RUPTURE
,(TUBES)
LEAKAGE
(SHELL)
RUPTURE
(SHELL)
FAILS TO
HEAT
OVERHEATS

LEAKAGE
(EXTERNAL)
RUPTURE
,(EXTERNAL)
FAILURE

GG

GG

GG

GG

GG

GG

GG

/HR ' 1.OOE-071

iHR 5.OOE-09 /

/HR 1.OOE-07 /

/HR 1.OOE-09 /

/HR 1 .00E-05
/

/HR 3.OOE-06
j

/HR 1.00E-05'

T

3220

3221
I

3222

3223

3224

3225

3226

3227

GG /HR

GG /HR

GG_ HR

GG /HR

GG /HR

GG /HR

]GG -- A'/H

GG !HR

GG /HR

GG !HR

5.OOE-07 /

1.OOE-06

5.OOE-08

1 .OOE-06

3.OOE-07 /

1.00E-06

5.OOE-08

1.00E-04 /

5.OOE-06

3.OOE-06

VAPOR IZER

AIR DRYER

FILTER

FILTER

FAILURE

PLUGS

LEAKAGE
(INTERNAL)

4-
GG !HR 3.OOE-06

vI

:
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S INVOLVED IN COMPRESSED GAS 4 r
SYSTEM, ERROR FACTOR =10 /
INVOLVED IN COMPRESSED GAS ._
SYSTEM, ERROR FACTOR = 30T VOVD NCOMPRESSED GAS

INVOLVED IN COMPRESSED GAS
.SYSTEM, ERROR FACTOR = 10 /

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 30
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 7
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =30 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM,_ERROR FACTOR = 10 /
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =1 0
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =0 3
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =-0 10___

INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 L
INVOLVED IN COMPRESSED GAS _
WSYSTEM, ERROR FACTOR = 10
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||Eqi iX~qE u i ld30 gi FkW:l2d5 low R r UniturRuman Ei Median
3228

3229

32301

3231

3232

3233

3234

3235

3236

3237

3238

3239

3240

3241

3242

3243

3244

3245

FILTER RUPTURE
(INTERNAL)

ORIFICE IPLUGS

HVADAMPER STANDBY MANUAL FAILS TO
C/E !OR OPEN /
HVA DAMPER ,STANDBY MANUAL PLUGS
C/E "OR
HVA DAMPER STANDBY MANUAL LEAKAGE
C/E OR _ (INTERNAL)
HVA DAMPER STANDBY MANUAL RUPTURE
C/E OR (INTERNAL)
HVA DAMPER STANDBY iMANUAL LEAKAGE
C/E OR (EXTERNAL)
HVA DAMPER STANDBY MANUAL RUPTURE
C/E OR ' (EXTERNAL)
HVADAMPER STANDBY MOTOR - FAILS TO
C/E OR 'OPERATED OPEN!
HVA DAMPER STANDBY MOTOR - SPURIOUS
O/E l _ _ OR _OPERATED OPERATION
HVADAMPER STANDBY MOTOR- PLUGS
C/E OR OPERATED _ i

HVA DAMPER STANDBY MOTOR - LEAKAGE
C/E OR OPERATED (INTERNAL)
HVADAMPER STANDBY MOTOR- RUPTURE
C/E OR OPERATED (INTERNAL)
HVADAMPER STANDBY MOTOR - LEAKAGE
C/E OR OPERATEDEXTERNAL)
HVA DAMPER STANDBY MOTOR - RUPTURE
C/E OR OPERATED (EXTERNAL)
HVADAMPER STANDBY AIR - FAILS TO
C/E OR OPERATED OPEN
tHVA DAMPER STANDBY AIR - SPURIOUS
SC/E OR OPERATED OPERATION
HVA DAMPER STANDBY AIR - PLUGS
C/E OR OPERATED

GG /HR 5.OOE-07

!GG /HR 1 .OOE-061

GG /DM 3.OOE-03 /

GG t/H 5.OOE-07

GG /HR 1.00E-05

GG /HR 5.00E-07 /

GG /HR 1.00E-07
_ 1/

GG /HR 5.OOE-09 ,

GG /DM 3.00E-02

GG /HR 3.OOE-06

GG /HR 5.OOE-07 V

GG /HR 1.00E-051

GG /HR 5.00E-07 /

GG /HR 1.OOE-07 _

GG /DM 5.OOE-09

GG /HR 1.OOE-02

GG R 1 .OOE-05 _

'GG /HR 5.OOE-07

0
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V o ia 5P ~th n KELw 80% Upp
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR = 10 f
INVOLVED IN COMPRESSED GAS
SYSTEM, ERROR FACTOR =10

ERROR FACTOR= 10

ERROR FACTOR= 10

ERROR FACTOR 10
. _. W _ _ _ _ _ ,_,

ERROR FACTOR =30 -

ERROR FACTOR= 10

rERRORFACTOR 30
ERRORIFACTOR 0 i
ERROR FACTOR =10

ERROR 

_ , A

ERRORFACTOR=10 /

ERRORFACTOR=10 /
ERROR FACTOR 10

ERROR FACTOR =10
ERO ,A.O_ 10
ERROR FACTOR = 10 

-

ERROR FACTOR=30
A . _ ~~_ -4 ,|

ERROR FACTOR=30Ad

ERROR FACTOR =10

ERRORFACTOR=10vl
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-D Egon l1wldS FId Fwe | t F oli Refer. Units Fai RHun E Meian
3246 HVA DAMPER

C/E
3247 HVA DAMPER

C/E
3248 HVA DAMPER

C/E
3249 HVA DAMPER

C/E
3250 HVA DAMPER

OC/E
3251 HVA DAMPER

C/E
3252 HVA'DAMPER

C/E
3253 HVA DAMPER

C/E'
3254 HVA DAMPER

CIE
3255 HVA DAMPER

C/E _
3256 HVAIDAMPER

C/E t

3257 HVA DAMPER
C/E

3258 HVA DAMPER
C/E

3259 HVA DAMPER
C/E

3260 HVA DAMPER
3 C/E2 _

3261 HVA DAMPER
C/E

3262 HVA FAN /
C/E BLOWER

3263 HVA FAN /
C/E BLOWER

STANDBY AIR- LEAKAGE GG /HR 1.OOE-05
OR
STAN
OR
STAN
OR
,STAN
OR
CONT

CONT

CONTI

CONT

CONT

CONT

CONi

CONT

CONT

CONT

CONT
'CONT

OPERATED (INTERNAL)
DBY AIR- RUPTURE

OPERATED (INTERNAL)
DBY AIR - LEAKAGE

OPERATED (EXTERNAL)
DBY 'AIR- RUPTURE

_ OPERATED (EXTERNAL)
'ROL MOTOR - FAILS OPEN

OPERATED
'ROL MOTOR - FAILS

OPERATED CLOSED
'ROL ,MOTOR - FAILS TO

OPERATED RESPOND
ROL IMOTOR- PLUGS

IOPERATED

'ROL MOTOR- LEAKAGE
OPERATED (EXTERNAL)

'ROL MOTOR- !RUPTURE
OPERATED (EXTERNAL)

'ROL AIR - FAILS OPEN
OPERATED

'ROL AIR - ,FAILS
OPERATED CLOSED

ROL AIR - FAILS TO
OPERATEDRESPOND

'ROL AIR - PLUGS
OPERATED

'ROL AIR - LEAKAGE
_OPERATED (EXTERNAL)

ROL IAIR RUPTURE
!OPERATED (EXTERNAL)
!MOTOR - FAILS TO
,DRIVEN START

.MOTOR - FAILS TO
'DRIVEN RUN

GG /HR

GG /HR

GG /HR

GG /HR

GG /HR

GG/HR

GG IR

GG /HR

GG /HR

GG /HR

- GG '/HR

GG /HR

GG /HR

GG /HR

GG /HR

GG /HR

5.OOE-07

1.OOE-07

5.OOE-09

3.00E-06 /

3.00E-06

3.OOE-06

5.OOE-07 /

1.OOE-077
-

5.OOE-09 /

3.OOE-06 /

3.OOE-06

3.OOE-06 /

5.OOE-07 /

1.OOE-07

5.OOE-09

5.OOE-03

3.OOE-05
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|High Valu V =rVa mapa Ervo-r i r- 15th th ...... !,800pe
ERROR FACTOR = 0

ERROR FACTOR= 10

ERROR FACTOR =10

ERROR FACTOR =30

ERROR FACTOR- 10

ERROR FACTOR 10

ERROR FACTOR =10

ERROR FACTOR . 0

ERROR FACTOR- 10

V

7

/

1'

V

/
- -- --- -- -I - -

I

ij . -- --
/

ERROR FACTOR =30

ERROR FACTOR_ 10

ERROR FACTOR = 10

ERROR FACTOR= 10

ERROR FACTOR 10

ERROR FACTOR=10

ERROR FACTOR =30

ERROR FACTOR 5

ERROR FACTOR =3

/1

z

I/
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kID ~ ~ ~ ~ ____ 3 q~ iP44~1 [ tt ~Ft~geld5t tg t F}it~t1t t t t g nltsaflure RaiHuman E Meidian
3264 HVA FAN /

C/E BLOWER
3265' HVA FAN /

O IC/E JBLOWER
3266 HVA FAN /

C/E BLOWER
3267 HVAFAN/

C/E P BLOWER
3268 HVAFAN /

C/E BLOWER
3269 HVA FAN /

C/E BLOWER
3270 HVA FAN /

C/E BLOWER
3271 HVA 1FAN/

C/E BLOWER
3272 HVAFAN /

C/E BLOWER

I I Q 1. r

I MOTOR -

DRIVEN
MOTOR -

DRIVEN
MOTOR -

DRIVEN
,MOTOR -

DRIVEN
DIESEL -

DRIVEN
DIESEL -

DRIVEN
,DIESEL -
DRIVEN
DIESEL -

DRIVEN
DIESEL -

DRIVEN

OVERSPEED

f- _ _ - -

FAILS TO
STOP
LEAKAGE I
(EXTERNAL) I
RUPTURE I

T(EXTERNAL) I
FAILS TO
START
FAILS TO

-RUN
OVERSPEED

GG /HR 5.00E-06 //

GG /DM 5.OOE-03 ,

GG /HR 3.OOE-07

GG '/HR 1.00E-08 ,G

GG /DM 1.OOE-02 /

GG /HR 5.OOE-03,/

GG /HR 1.OOE-03 /

FAILS TO
STOP
LEAKAGE
(EXTERNAL)

GG /HR 1.OOE-02 /

3274 HVAFAN/ IDIESEL - RUPTURE
C/E BLOWER DRIVEN (EXTERN)

3275f HVAbDUCTING LEAKAGE
C/E (EXTERN)

3276 HVA DUCTING RUPTURE
C/E I(EXTERN)

3277 !HVAIDUCTING PLUGS
CtE _ _ .

3278 HVAkHEAT AIR FAILS TO
C/E 1EXCHANGE CONDITIO START

3279 HVA HEAT AIR FAILS TO
C/EEXCHANGE CONDITIO RUN

3280 HVA HEAT FAN FAILS TO
C/E EXCHANGE COOLER , START

3281 HVA HEAT FAN FAILS TO
C/E EXCHANGE COOLER RUN

3282 HVA HEAT HEATER ELECTRIC FAILS TO
C/E EXCHANGE AL HEAT

% L)_

AL)

AL)

GG

GG

GG

IHR 3.OOE-07 /

/HR 1.OOE-08I /

/HR-. 3.OOE-07 /
FT

0

0

GG /HR- 1.OOE-08 /
FT

SGG iHR- 1.OOE-08
FT _-

GG /DM 1.OOE-02 /

GG /HR 3.OOE-05 /

GG /DM 1.OOE-02 /

GG /HR 1.OOE-05 /

GG /HR 1.OOE-06 /
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ERRORFACTOR=30 1 ' -

ERRORFACTOR=10 [ d

ERRORFACTOR=10 / p --

ERRORFACTOR=10 3 __

ERROR FACTOR=10

ERROR FACTOR=10

ERRORFACTOR=10

ERRORFACTOR=10 /

ERRORFACTOR=30 1 -

ERROR FACTOR =30 /
ERRORFACTOR=10 - _

ERROR FACTOR =10 /- _ERROR FACTOR 30 y_ . _ERROR FACTOR= 30 ,,.

XERROR FACTORt=1 0 ___

ERROR FACTOR=3 /

ERROR FACTOR = 5

| ~~ERROR FACTOR = 3
--- - -- -,- -- L_

ERROR FACTOR=3 3
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ID I~~ ~ j|Eq 1wq~ Fitid3 4 "ili~iA l0S 0 I~ Pall .R ua Meia_
3283 HVA HEAT HEATER ELECTRIC OVERHEATS GG t/HR 3.00E-07'

C/E EXCHANGE IAL
3284 HVA HEATER GAS FAILS TO , GG /HR - 1.00E-03

C/E EXCHANGE HEAT
3285 HVA HEAT HEATER GAS OVERHEATS GG /HR 3.OOE-04

C/E LEXCHANGE
3286 HVA FILTER NORMAL PLUGS GG i/HR 3.OOE-06

C/E_ /
3287 HVA FILTER NORMAL ILEAKAGE . GG /HR 3.00E-06

'OC/E __ . (INTERNAL) _
3288 HVAIFILTER NORMAL RUPTURE GG /HR 5.OOE-07 _

C/E 4 (INTERNAL)
3289 HVA FILTER LOW PLUGS I GG ./HR 3.OOE-06i

IC/E EFFICIENC / . _
3290 HVA FILTER LO LEAKAGE GG /HR 3.OOE-06

C/E . EFFICIENC _(INTERNAL)
3291 HVANFILTER LOW RUPTURE I GG /HR 5.OOE-07

C/E EFFICIENC (INTERNAL)
3292 HVA FILTER kHEPA PLUGS GG /HR 3.OOE-06 /

C/E
3293 HVA FILTER HEPA LEAKAGE GG /HR 3.OOE-06

C/E (INTERNAL)
3294 HVA'FILTER HEPA RUPTURE GG /HR 5.OOE-07 /

CE I(INTERNAL)
3295 HVA FILTER SAND PLUGS GG /HR 3.OOE-06 -

OC/E
3296 HVA ILTER -tSAND LEAKAGE GG /HR 3.OOE-06

C/E (INTERNAL) /
3297 HVAFILTER SAND RUPTURE GG /HR- 5.00E-07

,C/E (INTERNAL)
3298 HVAjFILTER BAGHOUS 'PLUGS GG /HR 3.00E-05 /

C/E, E _ E
- -- -- -- -- --- -- - ---- t - 4-3299 HVA FILTER wBAGHOUS LEAKAGE 1 IGG /HR 3.OOE-05 /

C/E ___E (INTERNAL),
3300 HVA FILTER BAGHOUS RUPTURE GG /HR 5.OOE-06 V

C/E E (INTERNAL)

Page 63/h C



Probability 7/20/01

High VaIuefsow~afuE[O F AOR= 0r 6p Prbn th i 8%
:ERROR FACTOR =10

ERROR FACTOR =10

IERRORFACTOR=10

ERROR FACTOR = 10

ERROR FACTOR 10 Em X0 _

S ~~ERROR FACTOR 10It - t -ERROR FACTOR= 10ERROR FACTOR 10ERROR FACTOR= 10

ERROR FACTOR =10

ERROR FACTOR =10 0 |

ERRORFACTOR=10

LERROR FACTOR=100 ~ERRORFACTOR=10 />

ERROR FACTOR =10

> ERRORFACTOR=10 al/X ok X T iPa6ERRORFACTOR=10
_ __V~~~~~Pae6/



Probability 7/20/01

ul me 0I >| FI 4.Id HOW 0it Failure a E0 "Media"nS
3301 MI

SC
3302 MI

:SC
3303 MI

Sc
3304 EL

EC
3305 EL

EC
3306 EL

EC
3307 EL

EC
3308 EL

EC
3309 EL

EC
3310 EL

EC
3311 EL

EC
3312 EL

EC
3313 EL

EC
3314 EL

EC
3315 EL

EC - L
3316 EL

EC
3317 EL

EC
3318 EL

EC

MIST
ELIMINATOR
SCRUBBER

PRECIPITAT
OR
GENERATO
R
GENERATO
R
GENERATO
R
GENERATO
~R
GENERATO
R
GENERATOR

GENERATO
R
GENERATO
|R
BATTERY

CHARGER

BUS

DBUS

CABLE/
JOINT /

DIESEL -

DRIVEN
DIESEL-
DRIVEN
MOTOR - AC TO DC
DRIVEN
MOTOR - AC TO DC
DRIVEN
GAS -
TURBINE -
GAS -

TURBINE -
HYDRO -
TURBINE -

[HYDRO-
TURBINE -

RECTIFIER

METAL
ENCLOSED
BARE

CABLE COPPER
(1 000 FT)

JOINT COPPER

TERMINATI COPPER
ON

FAILURE

FAILURE

VFAILURE

FAILS TO
START
FAILS TO
RUN
FAILS TO
START
FAILS TO
RUN
FAILS TO
START
FAILS TO
IRUN
FAILS TO
START
FAILS TO
RUN
FAILURE

FAILURE

FAILURE

FAILURE

FAILURE

FAILURE

FAILURE

I
GG /HR 1.OOE-04 /

GG /HR 1.OOE-06

GG /HR 5.OOE-05

GG /DM 1.OOE-02

GG /HR 5.OOE-03 /

GG /HR 1.OOE-05

GG /HR 3OOE-05

GG /DM 3.OOE-02 /

GG /HR 3.OOE-04

GG /DM: 3.OOE-03 /

GG /HR 3.OOE-04

GG /HR 1.OOE-05

GG /iiHRF 1.OOE-05 /

GG /HR 1.OOE-07

GG /HR 1.OOE-06

GG /HR 3.OOE-06
-IGG /HR 3.00E-06

GG /HR 3.OOE-06 /

GG /HR 3.00E-07 /

r r r g ,.

CABLE /
JOINT /
CABLE /
JOINT /
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gHighpi g;.rFeo' 'I irnc 5P t5* Percksl1~ L 0% Uppri
ERRORFACTOR=10 /

ERRORFACTOR=10 T
IER R . _10 _ I I. iERROR FACTOR=10 3

ERRORFACTOR=3

II, _ _ 1 _ ! ..ERROR FACTOR =3

ERROR FACTOR-lo

ERROR FACTOR=10 
-ERROR FACTOR 10 /

ERRORFACTOR=10 /

ERROR FACTOR 3 0ERROR FACTOR=10 /
ERROR FACTOR= /ERRORFACTOR 3 /1 ~ ~ R O F C O = -- - __ _--- _ERRORFACTOR=10 /

~~ERROR FACTOR=3 /

ERROR FACTOR= 30

ERROR FACTOR=1 /
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3319 EL
EC

3320 EL
EC

3321 EL
EC

3322 EL
EC

3323 EL
EC

3324 EL
EC

3325 EL
EC

3326|EL
EC

3327 EL
EC

3328 EL
EC

3329 EL
EC

3330 EL
EC

3331 EL
,EC

3332 EL
EC

3333 EL
EC

3334 EL
EC

3335 EL
EC

3336 EL
EC

CABLE /
JONT /
CIRCUIT
BREAKER
CIRCUIT
BREAKER
CIRCUIT
BREAKER
CIRCUIT
BREAKER
RELAY

RELAY

RELAY

RELAY

RELAY

:RELAY

SWITCH

ITCH
-SWITCH

SWITCH

SWITCH
i SW -IT-CH-

SWITCH

SW ITCH

JUMPER 'POWER

GENERAL

GENERAL

IREACTOR
TRIP
REACTOR
TRIP
PROTECTI
VE
PROTECTI
VE
'CONTROL

CONTROL

BISTABLE

BISTABLE

PUSH- MANUAL
BUTTON
PUSH- MANUAL
BUTTON
ROTARY 'MANUAL

ROTARY MANUAL

KEY- MANUAL
1OPERATED
KEY- IMANUAL

_OPERATED
AUTOMATI
C

FAILURE

FAILS TO
OPEN /
SPURIOUS
OPERATION
FAILS TO
JOPEN
SPURIOUS
OPERATION
FAILS TO
OPEN /
SPURIOUS
OPERATION
FAILS TO
OPEN /
SPURIOUS
OPERATION
FAILS TO
OPEN!
SPURIOUS
OPERATION
FAILS TO
OPEN /
SPURIOUS
OPERATION
FAILS TO
OPEN /
SPURIOUS
OPERATION
FAILS TO
OPEN /
SPURIOUS
OPERATION
FAILS TO
OPEN /

r r r
GG /HR

GG /DM

GG /HR

GG /DM

'GG /HR

GG /DM

GG /HR

GG /DM

GG h/HR

TGG /DM

GG /HR

~GG /HR '
GG F/HR

GG /HR

GO /HR

GG /HR~GG /HR

5.OOE-06

5.OOE-04 /

3.OE-07

5.OOE-03

3.OOE-06

1.OOE-03E3

1.OOE-07 /

1.OOE-04

3.00E-071

1.OOE-05

3.OOE-07 v

1.OOE-06 /

1.OOE-06 /

5.OOE-08

5.OOE-07 I

3.00E-07 /

1.OOE-06 /

1.OOE-06 /

L1
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ERROR FACTOR=10

ERRORFACTOR=5 l

_____ERROR FACTOR, _

ERROR FACTOR=10 /

ERROR FACTOR5 /10

ERRORFACTOR=10 7
ERRORFACTOR=10 /

ERROR FACTOR=30 /VERROR FACTOR= 10

{ERROR FACTOR=10/ERROR FACTOR ,...L _

ERRORFACTOR=10 /

ERRORFACTOR=10 1

ERRORFACTOR=10

iERROR FACTOR 10

ERROR FACTOR=10 /
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3337 EL
EC

3338 EL
- EC

3339 EL
EC

3340 EL
EC

3341 EL
EC

3342 EL
EC

3343 EL

EC,3344 EL
EC

3345 EL
EC

3346 EL
EC

3347 EL
EC

3348 EL
EC

3349 EL
EC

3350 INS CO
TR NT

3351 INS CO
TR NT

3352 INS CO
TR NT

3353 INS CO
TR NT

3354:INS CO
TR NT

SWITCH AUTOMATI
c

SWITCH LIMIT

SWITCH LIMIT

FUSE

FUSE

INVERTER

MOTOR JAC

MOTOR AC

MOTOR DC

MOTOR DC

SYNCHRO

TRANSFOR POWER
MER
TRANSFOR INSTRUME I
MER NTATION/
ALARM /
ANNUNCIAT
ALARM!
ANNUNCIAT I
SENSOR/ TEMPERAT
TRANSMITT URE
SENSOR / PRESSURE
TRANSMITT
SENSOR / DIFFEREN
TRANSMITT TIAL

SPURIOUS
OPERATION
FAILS TO
OPEN /
SPURIOUS
OPERATION
FAIL TO
OPEN
PREMATURE
OPENING
FAILURE

FAILS TO
START
FAILS TO
RUN
FAILS TO
START
FAILS TO
RUN
FAILURE

FAILURE

7FAI LU RE

FAILS TO
ALARM
SPURIOUS
OPERATION
FAILURE

FAILURE

'FAILURE

r r r \

GG

GG

GG

GG

GG

GG

GG

GG

GG
GG

GG

GG

GG

GG

GG

GG

GG
GG

/HR 1.OOE-06 /

/HR 1.OOE-06 /

/HR 1.OOE-06

r/HR I 1.00E-07 /

/HR 1.OOE-08 /

/HR 1.OOE-05

/DM- 3.00E-04 4/

/HR 5.OOE-06

/DM 3.OOE-04 1

/HR 1.00E-05

/HR 1.OOE-05 /

i/HR 1 .OOE-06/

/HR 1.OOE-06 /

/HR 3.OOE-05 /

/HR 5.00E-06

,//HR 1 .OOE-06;

$/HR 1.OOE-06 /

/HR 3.OOE-06 /
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#HIh Vfue toU* VI K.' gr1rn Varmmij h n Ch aet' 0% Low 80%U r
ERROR

ERROR

ERROR

ERROR

ERROR
ERROR

q

FACTOR = 10

FACTOR = 10

FACTOR =5

FACTOR = 10

FACTOR = 10

FACTOR= 3

/

-I

/

/
/

/

/

V

0
ERROR FACTOR = 3

ERROR FACTOR = 3

ERROR FACTOR= 3

ERROR FACTOR= 3

ERROR FACTOR 10

ERROR FACTOR- 10

ERROR FACTOR =10

ERROR FACTOR_ 10

ERROR FACTOR= 10

ERROR FACTOR= 3

ERROR FACTOR= 3

ERROR FACTOR= 10

I/

W/

4

f-- --- -- - - t-- -- - - --

- I -- i

I � --- ----- -- -- -- -_J - ---

+
I/
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IwD E E 4446"01 mfmg"0111l 4 I ~F~o~d5 di .f& tjnltsallurMedian
33551NS CO

TR NT
3356 INS CO

TR NT
3357 INS CO

TR NT
3358 INS CO

TR NT
3359 INS CO

TR NT
3360 INS CO

TR NT
33611INS CO

TR NT
3362 INS CO

,TR NT
3363 INS CO

TR NT
3364 INS CO

TR NT
3365 INS CO

TR NT
3366 INS CO

TR NT
33671INS CO

TR NT
3368 INS CO

TR NT
3369 INS CO

TR NT
337011NSICO

TR NT
3371 INS CO

TR NT
3372 INS CO

TR NT

SENSOR/ FLOW
TRANSMITT
SENSOR / LEVEL
TRANSMITT
SENSOR / HUMIDITY
TRANSMITT
SENSOR!/ PH
TRANSMITT ____

SENSOR/ OXYGN
TRANSMITTCONCENT
SENSOR/ CARBON
TRANSMITT DIOXIDE
SENSOR/ HYDROGE
TRANSMITT N
SENSOR/ NITROGEN
TRANSMITT CONCENT
SENSOR!/ HYDROCA
TRANSMITT RBON
.SENSOR / HELIUM
TRANSMITT CONCENT.
SENSOR/ SPEED
TRANSMITT
ALARM SEISMIC
ANNUNCIAT
ALARM RADIATION

1ANNUNCIAT
INDICATOR

AMPLIFIER

MODIFIER!
SIGNAL
LOGIC
MODULE ___

RECORDER

FAILURE I

FAILURE

FAILURE

FAILURE

FAILURE

FAILURE

FAILURE

|FAI LU RE

FAILURE

FAILURE

FAILURE

tFAILURE

FAILURE

FAILURE

FAILURE

FAILURE

FAILURE

FAILURE

GG

GG

GG

GG

GG

GG

|GG

GG
GG
GG

GG

GG

GG

GG

GG

GG

GG

GG
IGG

/HR 3.OOE-06

/HR 5.OOE-07

/HR 1.OOE-05,

n/HR 5.00E-07 /

/HR 1.OOE-05/

j/HR 1.OOE-04 /

/HR 1.OOE-05

/HR 1 .00 E-05V

/HR 1.00E-05 /

/HR 1.OOE-05 /

/HR 1.OOE-06 /

/HR 1.OOE-06 /

/HR

/HR

/HR

/HR

/HR

5.OOE-06

1.OOE-05

5.00E-06

3.OOE-07

3.OOE-06

3.OOE-05

1),

/e

VI
:
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Value alu YSI'II Al r _ _ _ _ _ _pper
:

ERROR FACTOR= 3

ERROR FACTOR =3

ERROR FACTOR= 10

ERROR FACTOR =5

ERROR FACTOR = 10

ERROR FACTOR =10

ERROR FACTOR- 3

~ERROR FACTOR =3

ERROR FACTOR =3

ERROR FACTOR= 3

ERROR FACTOR =10

V

/

/

/ L- -i i

ERROR FACTOR =5

ERROR FACTOR =5

_ERROR FACTOR 10

ERROR FACTOR= 10

ERROR FACTOR= 3

ERROR FACTOR =5

ERROR FACTOR =30

I/

Y

I 1
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3373 INS CO
TR NT

3374 INS CO
TR NT

3375 INS CO
TR NT

3376 INS CO
TR NT

3377 INS CO
TR NT

3378 INS CO
TR NT

3379 INS CO
TR NT

3380 INS CO
TR NT

3381

3382

3383

3384

3385

3386

3387

3388

3389 INS
TR

3390

SAMPLER

ANALYZER

TIMER

GAS
CHROMATO__
VOLTAGE
REGULATO
TRANSMITT
ER
TRANSDUC
ER
.PROGRAMM
ABLE
PUNCTURE WALL
OFAA THICKNES
PUNCTURE !WALL
OF A THICKNES
PUNCTURE WALL

JOF A THICKNES
PUNCTURE WALL

|OF A THICKNES
PUNCTURE WALL
OF A THICKNES
PUNCTURE WALL
OFA THICKNES
SPUNCTURE WALL
1OFA THICKNES
PUNCTURE WALL
OFA THICKNES
iELEMENT

TRANSMITT
ER

FAILURE

FAILURE

FAI LU RE

FAILURE
|FAILURE

FAILUREFAILURE
IFAILURE

GG

GG

GG

GG

GG

GG

GG

GG

HH

HH

HH

HH

HH

HH

HH

HH

FF349

FF349

/HR 1.OOE-05 /

/HR 5.00E-06

/HR 5.OOE-06 /

/HR 5.OOE-05

/HR 3.OOE-06 v

HR 1 .OOE-06

/HR 3.OOE-05 /

2.21 E-01

2.18E-01 /

'HR 2.04E-01 /

1.64E-01 /

9.38E-02 /

2.88E-02 7

3.97E-03 /

2.31E-03

7HR 1.OO.8E-602/

/HR 3.OOE-06;

FAILURE

FAILURE
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Probability 7/20/01

lgh~~~~l~~~wl~~td rZZIiZIZZ ZP Zt ZuZZ|SZ0 5 0eretL Ogtow 80%-Uper.
ERROR FACTOR =10 ,

ERROR FACTOR=1 0 /ERROR FACTOR 10. ~~ERROR FACTOR =10

I ~~~/

ERROR FACTOR =10 /

TERROR FACTOR /

ERROR FACTOR =10 /

PROBABILITY OF PUNCTURE GIVEN . _ .ACCIDENATOR=1

PROBABILITY OF PUNCTURE GIVEN
ACCIDENT
'PROBABILITY OF PUNCTURE GIVEN
ACCIDENT
PROBABILITY OF PUNCTURE GIVEN
ACCIDENT
PROBABILITY OF PUNCTURE GIVEN
'ACCIDENT
PROBABILITY OF PUNCTURE GIVEN
ACCIDENT ____ _l
PROBABILITY OF PUNCTURE GIVEN
JACCIDENT
PROBABILITY OF PUNCTURE GIVEN
ACCIDENT

0
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ID E9 E~ oFS EL~ I>iii | + I W F~1 ~ el *f nFaiuearuman edian3391 PROCESS 'FAIL TO FF349 /DM 3.OOE-07SWITCH CLOSE/ /
3392 : PROCESS SPURIOUS FF349 /HR 1.00E-06 /

SWITCH OPERATION
33937 AMPLIFIER FAILURE FF349 /HR 5.OOE-06 /

3394 SOLID FAILURE FF349 /HR 3.OOE-06
STATE

3395 SWITCHES GENERAL FAIL TO UFF349 /DM 1.00E-05 /
____ ~~CLOSE /

3396 SWITCHES GENERAL SPURIOUS FF349 /HR 1.OOE-06
OPERATION

3397 SWITCHES LIMIT FAIL TO jFF349 /DM 3.00E-05 /
CLOSE /

3398 SWITCHES LIMIT SPURIOUS FF349 /HR 1.00E-0766
__ ~~~OPERATION/

3399 BATTERY TFAILURE FF349 /HR 1 .00E-06 /

3400 BATTERY -FAILURE FF349 /HR 1.O0E-06
CHARGER _ ./0

3401 CIRCUIT FAIL TO FF349 /DM 5.00E-04
BREAKER --CLOSE!/ +

3402 CIRCUIT SPURIOUS S FF349 /HR 3.00E-07 /
P BREAKER OPERATION

3403 TRANSFOR -FAILURE FF349 /HR 1 .OOE-06
_MER -- _

3404 - TRANSFOR FAILURE FF349 /HR 1.00E-06
MER--__

3405 MOTOR - ~~~~~~~FAIL TO [FF349 /DM 3.00E-051
3405 :MTR___ START V

3406 MOTOR TFAIL TO RUNj FF349 /HR 3.OOE-0 --

3407 SUP HANGERS ROD TYPE iALL FF9 /HR 6.OOE-08

3408 ;SUP ANCHOR -ALL FF9 /HR 7.50E-07
P 0 S U P P O R T_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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7/20/01

I

-- I

1 .OOE-08

1 .OOE-08

6.OOE-05 ^/

7.50E-05 /
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3409 SUP RESTRAINT

PO SUPPORTS
3410 ME DJOINTS

CH

ALL

PIPE

FF9 /HR 2.70E-071 /

-L- - _ -1- I + .FF9 /HR 5.00E-07
11 __ J ~ __ - -

V3411 ME
CH

JOINTS MECHANIC
AL
BALL3412 ME JOINTS

CH
FF9 /HR 1.OOE-06 /

3413

3414|

NUTS,
BOLTS, ETC.
SPRINGS

BREAKAGE
OR
BREAKAGE

FF9 /HR

FF9 /HR

FF350 /HR

2.00E-08 /

1.OOE-07 ,

3.30E-04 .i3415 CR
AN

3416lCR
AN

3417CR
AN

BRIDGE
CRANE
MOBILE

ANTRY
'SNF
TRANSFER

3418 HUMAN
ERROR

3419 HUMAN
ERROR

3420 HUMAN
ERROR

3421 HUMAN
ERROR

3422 HUMAN
tI ERROR

3423 HUMAN
ERROR

3424 HUMAN
ERROR

3425 HUMAN
ERROR

3426 'HUMAN
ERROR

ERROR
IOMISSION,
ERROR
OMISSION,
ERROR
RECALLIN
'ERROR
RECALLIN_1
ERROR
RECALLIN __

ERROR
RECALLIN
ERROR
RECALLIN I
ERROR
RECALLI N
ERROR I
RECALLIN

MAJOR
IFAILU RE
MAJOR
FAILURE
'MAJOR
1(2000 HR)
OMISSION
PER ITEM
OMISSION
PER ITEM
ONE ITEM,
ORDER
TWO ITEMS,
ORDER
THREE
ITEMS,
,FOUR
ITEMS,
FIVE ITEMS,
ORDER
'ONE ITEM,
ORDER NOT
TWO ITEMS,
ORDER NOT

FF350 /HR 3.30E-04 /,

FF350 /HR 5.OOE-04

FF347 /HR 1.OOE-031

FF347 /OPP 3.OOE-03 /
OR.

FF347 /OPP 1.OOE-03
IOR.

FF347 /OPP 6.OOE-03
OR. _ _

FF347 /OPP 3.OOE-02 /
OR.

FF347 /OPP 1.OOE-01 /
OR.

FF347 /OPP 4.OOE-01 /

_OR.
FF347 /OPP 1.OOE-03/

OR. _ _ _ _

FF347 /OPP 4.OOE-04
OR.

0

C-.
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3.OOE-08 2.70E-05

JERROR FACTOR=3/

:ERROR FACTOR= 3/-

ERROR FACTOR =3/

ERROR FACTOR =3/

ERROR FACTOR =5

ERROR FACTOR =5

-ERROR FACTOR=5

ERROR FACTOR=3/

ERROR FACTOR 3
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�u R * n i~r&Rai~i~manE Median-
3427

3428

3429

3430

3431

3432

3433

3434

3435

34361

3437

3438

3439

3440

3441

3442

3443

3444

HUMAN
ERROR
HUMAN
ERROR
HUMAN
'ERROR
[HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
.ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR

ERROR
RECALLIN
ERROR
RECALLIN
ERROR
RECALLIN
ERROR
COMISSIO 1
ERROR
COMISSIO
.ERROR
COMISSIO
CHECKING
ERRORS:
CHECKING
IERRORS:
CHECKING
ERRORS:
'CHECKING
'ERRORS:

'CHECKING
,ERRORS:
'CHECKING
ERRORS:

IPRE-__
iACCIDENT;
PRE-
ACCIDENT
PRE-
ACCIDENT
POST
ACCIDENT
POST
ACCIDENT
POST
ACCIDENT

THREE
ITEMS,
FOUR
ITEMS,
FIVE ITEMS,
ORDER NOT
ID BY
LABELS
ARRANGED
FUNCTIONAL,
WELL-
DEFINED
ROUTINE
TASKS,
ROUTINE,
,NO WRITTEN
SPECIAL,
7ALERTING_,
ACTIVE,
SPECIAL
CHECK IN 2-
EMAN TEAM
jCHECK
-STATUS OF
TOTAL HEP
(EOM &
RECOVERY
FACTOR
RECOVERY
(POST
:DIAGNOSIS
AFTER
DIAGNOSIS
AFTER
DIAGNOSIS
AFTER

FF347 /OPP
OR.

FF347 1/OP
i ____ O R.
FF347 /OPP

OR. -
FF347 JOPP

IOR.
FF347 /OPP

OR.:

2.OOE-02 X,

4.OOE-02 /

2.OOE-01 T /

3.OOE-03 ^/

1.OOE-03 /

FF347 /OPP 5.OOE-04
OR.

FF347 /OPP 1.OOE-01

FF347 /OPP 2.OOE-01
OR.

FF347 /OPP 5.00E-02 /
OR.

FF347 ./OPP 1.OOE-02
OR.

_ FF347 /OPP 5.OOE-01 /
OR.

FF347 /OPP 1.OOE-03 /
I__ _ _ OR.
FF351 /OPP 3.OOE-02

OR.
FF351 /OPP

'OR.W_ __: _ .
FF351 /OPP

OR.

1.OOE-01 /

1.OOE-02,
v

FF351 /OPP 1.OOE+00 ,

OR.
FF351 /OPP

OR.
1.OOE-01 /

FF351 /OPP 1.OOE-02
OR.
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ERROR FACTOR =5

ERROR FACTOR=5 /

ERROR FACTOR=5 /

ERROR FACTOR=3 /

ERROR FACTOR=3 /

ERROR FACTOR=10

ERROR FACTOR=5 /

ERROR FACTOR-5 /

ERROR FACTOR-5 /

ERROR FACTOR-5 /

ERROR FACTOR=5 /

ERROR FACTOR=5 /

i
I

I

I

I

ERROR FACTOR= 10

ERROR FACTOR= 1 0

ERRORFACTOR=10 .
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QAID E E_ 0 a0|~eES|01000 Fl F un allureRai~umravlnE iMeditan
3445

3446

3447

3448

3449

3450

3451

3452

3453

3454

3455

3456

3457

3458

3459

3460

3461

3462

HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
PUMPS

PUMPS

PUMPS

VALVES

VALVES

VALVES

VALVES

VALVES

VALVES

VALVES

POST DIAGNOSIS
ACCIDENT AFTER
POST DIAGNOSIS
ACCIDENT AFTER
POST iFAILURE CIT.,
ACCIDENT TO STEP/STEP,
POST FAILURE CRITICAL,
ACCIDENT TO DYNAMIC,
POST FAILURE CRITICAL,
ACCIDENT TO DYNAMIC,
POST FAILURE VERIFY BY
ACCIDENT TO ORIG.
POST FAILURE VERIFY
ACCIDENT TO CORRECTNE
POST FAILURE VERIFY
ACCIDENT TO CORRECTNE

FAILURE TO
START
FAILURE TO
RUN __

FAILURE TO
RUN _

MOTOR FAILS TO
OPERATED OPERATE _

MOTOR FAILURE TO PLUG
OPERATED REMAIN
MOTOR EXTERNAL
OPERATED! LEAK OR
SOLENOID FAILS TO
OPERATED. OPERATE
AIR-FLUID FAILS TO
OPERATED '_ OPERATE
.AIR-FLUID FAILURE TO PLUG
OPERATED, REMAIN
AIR-FLUID EXTERNAL
OPERATEDs LEAK-

FF351

FF351

FF351

FF351

FF351

FF351

FF351
i ~~FF351

F311

. .. _ .

_ _ _ _ _~~~~~~I

11

I X~~~~~~~~I

/OPP
-OR.
/OPP
OR.

76M 7

/H R

/HR

/DM

/DM

/DM

/DM

/DM

/HR

1.OOE-03 /

1.00E-04 /

2.00E-02i

5.00E-02 /

2.50E-01 *

2.OOE-01

5.OOE-01 /

5.OOE-01

1.OOE-03

3.OOE-06 J

1.OOE-03

3.OOE-05 ,

3.OOE-08 /

1.OOE-04 /

3.OOE-05 ,

3.OOE-08

1.OOE-03

3.OOE-05

1.OOE-03

1 .OOE-03

1 .OOE-04

1.OOE-08

1.OOE-03

3.00E-04

1 .OOE-04

1 .OOE-08

/

/r

/
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IHih|* Tft4uqa WWr"r
_ERRORFACTOR=10

ERRORFACTOR 10 /

ERROR FACTOR 5

ERROR FACTOR-5 5

ERROR FACTOR =5

ERROR FACTOR=5

ERROR FACTOR=5

ERROR FACTOR=5

3.OOE-04 ERROR FACTOR=3 /

3.00E-061ERROR FACTOR = 10

I r r r m r

.T
-- -- 4-- -- --- - -I-

i

i

i
iII

I

0

/ 3.OOE-03

3.OOE-04

.4
1.OOE-02

3.OOE-03/

3.00E-04 1

1.OOE-07

./3.OOE-03

1.OOE-03

/3.00E-04

1.OOE-07
Vt

1.OOE-04AERROR FACTOR = 10

3.00E-0ERROR FACTOR = 3

3.00E-0rERROR FACTOR = 3

1.OOE-09 ERROR FACTOR= 10
/y

/

*/

3.OOE-04)ERROR FACTOR = 3 /

1.O0E-04ERROR FACTOR =3 3/

3.00E-05 ERROR FACTOR = 3 /
-I

1.OOE-09 ERROR FACTOR = 10 1
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T

3463

3464

3465

3466

3467

VALVES

VALVES

VALVES

VALVES

VALVES

CHECK

CHECK

CHECK

VACUUM

VACUUM

l

3468

34691

3470

3471

3472

3473

3474

3475

3476

3477

3478

3479

3480

VALVES ORIFICES,
FLOW

VALVES MANUAL

VALVES RELIEF

VALVES RELIEF

PIPES > 3" HI
QUALITY

PIPES <31

GASKETS CONTAINM
ENT

FLANGES, CONTAINM
CLOSURES, ENT
WELDS CONTAINM

ENT_
BATTERIES,
POWER
INSTRUMEN AMPLIFICA
TATION TION,
INSTRUMEN AMPLIFICA
TATION TION,
CLUTCHES MECHANIC

AL

FAILURE TO
OPEN
REVERSE
LEAK
EXTERNAL
LEAK -

FAILURE TO
OPERATE
[RUPTURE

RUPTURE

FAILURE TO PLUG
REMAIN
FAIL TO
OPEN/
PREMATURE!
OPEN/ HR

,RUPTURE
(SECTION)
RUPTURE

ILEAK (POST
ACCIDENT,
LEAK/RUPTU
RE, (POST
LEAK (POST
ACCIDENT,
NO/OUTPUT

FAILURE TO
OPERATE
SHIFT IN
CALI BRATIO
FAILURE TO
ENGAGE /

11 /DM 1.OOE-04 1

11 /HR

11 /dHR 3.OOE-08 /

il /DM

__ il /HR

_ 11 /HR

11 /DM 3.OOE-05 /

i 7/DM 1.00E-05

11 /HR 1.OOE-05 /

II /HR 1.OOE-10 1

11 /HR 1.OOE-09/

11 /HR 1.00E-06,

nI /HR

Il/H -/HR

i /HR 3.OOE-07 /

11 /HR 1.00E-06

ll1 /HR

11 /DM 3.00E-04 1

1.OOE-04

3.OOE-07

1.OOE-08

3.OOE-05

1.OOE-08

1.OOE-08

1 .OOE-04

1.OOE-05

1.OOE-05

1.OOE-10

1.OOE-09

3.OOE-06

3.OOE-07

3.OOE-09

3.OOE-06

1.OOE-06

3.OOE-05

* r r r r X r

/

z

z

z

/

/
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-- S::F'- w r j t -w-F,_ .g.' , r.!-.!Y- -- ^wsr Sf I. 1. .

3.OOE-041 3.00E&051ERROR FACTOR=3 v

1.00E-06 1 .00E-07ERROR FACTOR = 3

1.OOE-07 1.OOE-09 ERROR FACTOR = 10

1.OOE-04 1 .00E-05 ERROR FACTOR 3

1.00E-07 1.00E-09
/ I

1.00E-07 1.OOE-09 ERROR FACTOR = 10
7r /

3.00E-04 3.00E-05 ERROR FACTOR = 3

3.OOE-05 3.00E-06 ERROR FACTOR = 3
( w t y

3.00E-05 3.OOE-06 ERROR FACTOR=3 3
i 7 ,

3.00E-09 3.OOE-12 ERROR FACTOR =30

3.OOE-08 3.00E-1 ERROR FACTOR 30

1.00E-04 1.00E-07IERROR FACTOR =30

1 .OOE-08 1.00E-0ERRORFACTOR=30

1 .00E-0 1 1.00E-1 0ERROR FACTOR =30/

1.OOE-05 1.OOE-06

1.00E-05 1.OOE-07 ERROR FACTOR= 10 /

3.OOE-04 3.00E-06.ERROR FACTOR= 10

1.OOE-03, 1.00E-04 ERROR FACTOR= 3
/

Ii 
Ii-I --- - ---t -- -- -1 - --

1. - � - d - - - -- --

A-- -- ----

4

I iI -

It
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3481

3482

3483

3484

34851

3486

3487

3488

3489

3490

3491

3492

34931

3494

3495

3496

3497

3498

CLUTCHES ELECTRIC
'AL

MOTORS ELECTRIC

MOTORS ELECTRIC

TRANSFOR
MERS
RELAYS

CIRCUIT
BREAKER
SWITCHES LIMIT

SWITCHES TORQUE

SWITCHES PRESSURE

SWITCHES MANUAL

BATTERY t

POWER
SOLID
STATE
DIESELS COMPLETE

,PLANT
DlF.R. C (YMP1 PTEg

PLANT
PUMPS INCLUDES EXTREME

DRIVER POST
PUMPS INCLUDES POST

DRIVER ACCIDENT,
VALVES SOLENOID t

OPERATED
VALVES SOLENOID

OPERATED

FAILURE TO
OPERATE
FAILURE TO
START
FAILURE TO
RUN
OPEN/SHOR
TS
FAILURE TO t
ENERGIZE
FAILURE TO
TRANSFER
FAILURE TO
OPERATE
FAILURE TO
OPERATE
'FAILURE TO
,OPERATE
FAILURE TO
iOPERATE
'FAILURE TO
PROVIDE
FAILS TO
FUNCTION
FAILURE TO
QTADT

/DM 3.00E-04

/DM 3.OOE-04 /

/HR 1.00E-06/

/HR 1 .00E-06 /

/DM 3.OOE-05 1

/DM 1.OOE-03/

/DM 1.OOE-04

IDM 1.OOE-04

/DM 1.00E-04 /

1DM 3.OOE-05;

1ST- 3.OOE-07 /
iH R _ _ _ _ _

/HR 1.00E-06 /

/DM 3.OOE-025,

3.OOE-04

1.OOE-05

1.OOE-04

3.OOE-04

1.OOE-04

1.OOE-04

1.OOE-05

I/

/

-/ 3rv

I/

I

r I g . .4 ,c. s .

3%I /A
I l I l I - - -- - _I _ a_

FAILURE TO _11 /HR 1.OOE-03
RUN GIVEN
FAILURE TO il /HR 3.OOE-04
RUN GIVEN
FAILURE TO 11 /DM 1.OOE-04
REMAIN
RUPTURE II /HR 1.OOE-08
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1.00E-03 1.00E-04 ERROR FACTOR =3

1.OOE-03 1.OOE-04TERROR FACTOR = 3

3.OOE-05 3.OOE-06 ERROR FACTOR = 3 ,,

3.OOE-06 3.00E-07
/ . 7 ~ __ t - - -_ _-_ ___._

3.OOE-04 3.OOE-0O5ERROR FACTOR = 3 / _

3.OOE-03 3.OOE-04 ERROR FACTOR = 3 /

1.OOE-03 1.OOE-04 ERROR FACTOR = 3 7

3.OOE-04 3.OOE-05 ERROR FACTOR = 3

3.OOE-04 3.00E-05 ERROR FACTOR = 3 /

3.OOE-05 3.OOE-06 ERROR FACTOR = 3 /

1 .00E-05 1.OOE-06

3.00E-02 3.OOE-07

1.OOE-0 1.OOE-02 ERROR FACTOR = 3 /

/' 7 _ _ _ _ _ _ _ _ - i _ _ _ _ - _ _ _ _ - - --

1.00E-02 1.OOE-04 ERROR FACTOR = 10 7

3.OOE-03 3.OOE-05 ERROR FACTOR = 10 V

3.00E-04 3.OOE-05 ERROR FACTOR = 3

1.OOE-07 1.00E-09 ERROR FACTOR = 10
V

0

0
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3499

3500

3501

3502

35031

3504

3505

3506

3507

3508

3509

3510

3511

3512

3513

3514

3515

3516

VALVES

VALVES

tSCRAM
RODS
CLUTCHES

MOTORS

RELAYS

RELAYS

RELAYS

RELAYS

RELAYS

CIRCUIT
BREAKER
SWITCH
CONTACTS
SWITCH
CONTACTS
SWITCH
_CONTACTS
BATTERY
POWER
TRANSFOR
MER _

TRANSFOR
MER
SOLID
STATE

ELECTRIC

WET CELL

HI POWER
APPLICATI

MANUAL

ORIFICES,
FLOW
SINGLE

ELECTRIC
AL I

RUPTURE I

4--

FAILURE TO .
REMAIN
FAILURE TO i
]INSERT
PREMATURE

FAILURE TO
RUN, GIVEN__
FAILURE OF
NO
FAILURE OF
NC
SHORT
ACROSS_
COIL OPEN

11/HR

_ DM

11 /DM

I -- l /HR

II /HR

il /HR

11 /HR

11I /HR

11 /HR

0-i'

1 .OOE-08

3.OOE-04

1.OOE-04

10 .O-06

1.OOE-03

3.OOE-07

1.OOE-07

1.OOE-08

1.OOE-07

1.OOE-08

1.OOE-06

1.OOE-07

3.OOE-08

1.OOE-08

3.OOE-06

1.OOE-06

1.OOE-06

3.00E-01

///
/

/ t1~

tl/
f
/
/
e/
/
/

COIL SHORT
TO POWER
PREMATURE
TRANSFER__
FAILURE OF
NO
FAILURE OF
NC BY
SHORT
ACROSS
FAILURE TO
PROVIDE
iOPEN
sCIRCUIT

--4

SHORT
'PRIMARY
FAILS TO
FUNCTION

11 /HR

11 /HR

i /HR

11 /HR

11 /HR

ll /HR

11i -/HR

11 /HR

I ../ j

- 6
( ,zc / O r 09P
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1.OOE-07

1.OOE-03

3.00OE-04~

1 .00E-0L

1.OOE-09 ERROR FACTOR= 10

1.00E-04 ERROR FACTOR =3

3.00E-05 ERROR FACTOR =3

1.00E-07 ERROR FACTOR =10
/

1 .00E-04 ERROR FACTOR =10 7
_.1 _-__ _ _ _ _ _ _

1.OOE-07 ERROR FACTOR =3

3.OOE-08 ERROR FACTOR =3
/ _ __ _. . _ _

1 .OOE-09 ERROR FACTOR =10/

7t

1.00E-0,

1.OOE-06

3.00E-07

1.00E-07

1.OOE-06, 1.OOE-081ERROR FACTOR = 10

1.OOE-07 1.OOE-09 ERROR FACTOR = 10

3.OOE3.00E-06 ERROR FACTOR = 3

1 .OOE-06 1.OOE-08 ERROR FACTOR = 10

3.OOE-0J 3.00E-09 ERROR FACTOR = 10
_ /-

1.OOE-07 1.OQE- ERROR FACTOR = 10

1 .OOE-06 1 .OE-06ERROR FACTOR = 3

3.OOE-06 3.00E-071ERROR FACTOR = 3

3.OOE-06 3.00E-07ERROR FACTOR = 3

3.00E-05 3.00E-07ERROR FACTOR = 10

/

/
I

I/

.y/'I I iI

/ i
I/
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3517

3518

3519

3520

SOLID HI POWER
,STATE APPLICATI
SOLID LOW
STATE |POWER
SOLID LOW
STATE POWER
VALVES MOTOR

OPERATED
VALVES AIR-FLUID

OPERATED
DIESELS 7COMPLETE|

PLANT
DIESELS ENGINE

ONLY
FUSES

3521

3522i

3523

3524

3525

3526

FUSES

FAILS
SHORTED
FAILS TO
FUNCTION
FAILS
iSHORTED
FAILURE TO PLUG
REMAIN
FAILURE TO PLUG
REMAIN
FAILURE TO
RUN,
FAILURE TO
RUN,
FAILURE TO
OPEN
PREMATURE
OPEN

OPEN
CIRCUIT
SHORT TO
GROUND
SHORT TO
POW ER
OPEN
CONNECTIO
SHORT TO
ADJACENT
SELECTION
OF A KEY

ISELECTION
OFA
GENERAL
HUMAN
GENERAL
HUMAN

11

II /HR

II /HR

11I /HR

11 /HR

11 /HR

/HR f
(I~ lo~

WIRES

3527

1.00E-OX

1.00E-0P

1.00E-0
7

3.OOE-07

3.OOE-07

3.OOE-04

2Aq le
7/ o /

/

PA,4

.20~ 2

3528

3529

3530

3531

3532

3533

3534

WIRES

WIRES

TERMINAL
BOARDS
TERMINAL
BOARDS
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR

TYPICAL I
CIRCUITS, I
TYPICAL
CIRCUITS,
TYPICAL
CIRCUITS,

IIl /DM

II /HR

11 /HR

11I /HR -

11 /HR

11 /HR

/ 6 1 .OOE-05

DuO4 1.OOE-06 ,

3.OOE-06

3.OOE-07

1.OOE-08

./
1.OOE-07

1.OOE-08
v

11

j
11

1.OOE-04

1.OOE-03

3.OOE-03

1 1.OOE-02

11

l

11
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1.OOE-05 1.OOE-07 ERRORFACTOR=10

1.OOE-051 1.00E-071ERROR FACTOR= 10

1.OOE-06 1.OOE-08 ERROR FACTOR =1 0

1.OOE-06 1.OOE-07 ERROR FACTOR = 3

1.OOE-06 1.00E-97ERROR FACTOR=3 /. . 1 .0+0E .y

3.OOE-02 1.00E-04ERROR FACTOR =1 0/ J .

3.00E-032 3.OOE-05 ERROR FACTOR = 10

3.00E-05] 3.00E-06 ERROR FACTOR = 1
VI' v/

3.OOE-061 3.00E-07 ERROR FACTOR = 3

1.OOE-05 1.OOE-06 ERROR FACTOR=3 /
J_ -,_ _

3.OOE-06 3.OOE-08ERROR FACTOR= 10
__g__ _ I__

1.OOE-07 1.OOE-09 ERROR FACTOR= 10
./_ *1 . .

1.00E-06 1. OOE-08 ERROR FACTOR= 10

1 .OOE-07 1 .00E-09 ERROR FACTOR = 10 /
_ I /_ ______

UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES

Page 90 Jf/



Probability 7/20/01

IDl e a ~ a IawEa~ui~i = i~ I I d4 M I Is I umi
3535 HUMAN

ERROR
3536 HUMAN

ERROR
3537 HUMAN

ERROR
3538 HUMAN

ERROR
3539 HUMAN

ERROR
3540 HUMAN

ERROR
3541 HUMAN

ERROR
3542 HUMAN

ERROR

IERROR OF
OMISSION
SIMPLE
ARITHMETIC _

GIVEN THAT
AN _

'GIVEN THAT
IAN
SAME AS I
ABOVE,
IF AN
OPERATOR
MONITOR
OR

I~~~~~~~~~~I

IlI

Il

3.OOE-03

3.00E-02

II 1.00Efl1

'11

I-I
-1.00E+00

_~~ ~ -
: -1.OOE+00

_~ /
1.OOE-0111

PERSONNEL
ON

11 1.OOE-01
r, -/

3543. HUMAN
ERROR

3544 I HUMAN I
ERROR

MONITOR
FAILS TO
GENERAL
ERROR

I_
II1

5.OOE-01

--

3545

3546

3547

3548

HUMAN
ERROR
HUMAN
ERROR

]HUMAN
ERROR _
HUMAN
ERROR
HUMAN
ERROR
HUMAN
ERROR
AIRPLANE
CRASH
AIRPLANE
CRASH

GIVEN
|SEVERE
OPERATOR

,- _1 -- - FAILS TO
OPERATOR
FAILS TO

- i I
811 I

11

IIOPERATOR
FAILS TO

3549

3550

3551

3552

OPERATOR
FAILS TO
AFTER 7
DAYS_
DISTANCE
FROM
DISTANCE
FROM

I

ff 1 1:::'
11
II - - - -

11

-1.OOE+00
I

9.00E-01

1.OOE-01

1 .OOE-02

8.40E-07

1.50E-07
-I
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UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
ESTIMATED FAILURE RATE = 1/XX

II-i - - ---- ---- -
i

i

I
I
i

I
I

I
- - --- - -t

UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
UNLESS OTHERWISE INDICATED,
SESTIMATES OF ERROR RATES
UINLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
tUNLESS OTHERWISE INDICATED,
-ESTIMATES OF ERROR RATES
UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
~ESTIMATED FAILURE RATE =.2 -. 3

ESTIMATED FAILURE RATE = 2(N

UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
'UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
UNLESS OTHERWISE INDICATED,
ESTIMATES OF ERROR RATES
ESTIMATED FAILURE RATE = X

FAILURE RATE IS ACTUALLY THE
PROBABILITY OF A CRASH AT A
FAILURE RATE IS ACTUALLY THE
PROBABILITY OF A CRASH AT A
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FAILURE RATE IS ACTUALLY THE
PROBABILITY OF A CRASH AT A
FAILURE RATE IS ACTUALLY THE
PROBABILITY OF A CRASH AT A
FAILURE RATE IS ACTUALLY THE
PROBABILITY OF A CRASH AT A

4

GAMMA DISTRIBUTION

GAMMA DISTRIBUTION

GAMMA DISTRIBUTION

GAMMA DISTRIBUTION

'GAMMA DISTRIBUTION

GAMMA DISTRIBUTION

GAMMA DISTRIBUTION

4.50E-07
f

6.39E-03 9.73E-02

1.41 E-03 7.18E-03

1.07E-,02 4.54E;91

9.66E-03 3.07E-02

1.68E-04 3.73E-03

1.34E-08 4.67E-02

5.46E-04 5.28E-03
41, 1/

0
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