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EXECUTIVE SUMMARY

RADMODL is a system of linked computer codes designed to calculate the radiation
environment following an accident in which nuclear materials are released. The RADMODL
code and the corresponding Verification and Validation (V&V) calculations (Appendix A),
were developed for Westinghouse Savannah River Company (WSRC) by EGS Corporation
(EGS).

Each module of RADMODL is an independent code and was verified separately. The full
system was validated by comparing the output of the various modules with the corresponding
output of a previously verified version of the modules. The results of the verification and
validation tests show that RADMODL correctly calculates the transport of radionuclides and
radiation doses.

As a result of this verification and validation effort, RADMODL Version 1.0 is certified for
use in calculating the radiation environment following an accident.



WSRC-TR-93-182

1.0 INTRODUCTION

The Long Term Environmental Qualification Program (LTEQP) was initiated to develop an
Environmental Qualification (EQ) program that:

o demonstrates that applicable equipment is qualified to perform its required safety function
during and/or after exposure to postulated harsh environment conditions; and

o ensures that new and replacement components are qualified to the appropriate
requirements such that qualification is maintained.

Accurate prediction of the radiation environment is one of the essential tasks in determining
the harsh environments and, subsequently, the resulting environmental qualification of
equipment. A PC-based computer code, RADMODL, will be used to perform the analyses
that determine the radiation environment in the Savannah River K-Reactor. The analyses to
be performed with RADMODL are critical applications. Thus, RADMODL is required to be
tested to quality assurance standards applicable to critical applications.

RADMODL is based on standard analysis codes used in the nuclear industry. it has been
modified and adapted for WSRC by EGS Corporation. EGS providled RADMODL
documentation manuals (User's Manual, Programmer's Manual and Training Manual) along
with the V&V calculations. The original Verification and Validation calculations prepared by
EGS Corporation are included as Appendix A.

2.0 METHOD OF ANALYSIS

The objective of the verification and validation process is to ensure that the basis of the
software is correct and all features operate as designed. This report documents the
verification and validation effort for RADMODL. Specifically, the following topics are
presented:

o Code Description - A general description of the function and structure of RADMODL is
presented to provide the basis for the features of the program tested.

o Test Objectives - The test objectives for RADMODL are detailed. These objectives
support the verification and validation process by identifying the critical features of the
program.

o General Methodology - The general verification and validation methodology is described
in this subsection.

L LU LT T ]
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2.1 Code Description

RADMODL is a system of linked computer codes designed to calculate the radiation
environment following an accident in which nuclear materials are released. The program
consists of five modules: STPISOTP, STP, QADSR, PARABINT, and DOSE. Four of these
modules require user input. A brief description of each module follows.

o STPISOTP - This module provides information required by the module STP on the
radioisotopes to be considered in the analysis.

e STP - This module calculates the radioactivity in a given area, and the photon spectrum
resulting from that activity.

e QADSR - This module calculates the dose rates in the affected areas as a function of time
and location, using the photon spectra developed by the module STP.

o PARABINT - This module integrates the dose rates obtained with QADSR over time,
resulting in the total gamma dose at the location in question. This module does not
require any user input.

o DOSE - This module allows the user to examine the results of variations in each input
parameters such as reactor power level, failed fuel fraction, or isotopic release splits.

2.2 Test Objectives

The overall objective of the verification and validation process is to ensure that the basis of the
software is correct, and all features operate as designed. Some aspects of the program are
informational only, and are there for the convenience of the user. However, the outputs used
in critical applications are the transport data of materials, the radioactive dose rates, and the
integrated doses over time. Therefore, the specific objectives of this verification and
validation effort are to ensure that RADMODL reasonably calculates the radiation
environment in each compartment as a function of time.

2.3 General Methodology

The verification and validation process was performed by verifying the individual modules
separately. This is an acceptable approach since each module is an independent program. The
verification approach allows the user to run the modules independently if so desired.
RADMODL was verified by comparing the output of the various modules to the output of
previously verified versions using the same test case.
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2.4 Tests Performed

The EGS Verification and Validation calculations (Appendix A) contain the tests performed
for the verification of RADMODL.

3.0 RESULTS AND CONCLUSIONS
The results of the analyses demonstrate that RADMODL is verified for use in calculating the

radiation environment as a result of a release of radioactive materials. The specific results are
documented in the EGS Verification and Validation calculations contained in Appendix A.

4.0 REFERENCES

1. "Verification and Validation of RADMODL Code Version 1.0," EGS Report #910600-08,
Revision 0, November 1992, (Calculations contained in Appendix A).
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Appendix A - EGS Verification and Validation Calculations
of RADMODL Code, Revision 1.0

This appendix contains the original EGS calculations for the verification and validation of
RADMODL Version 1.0. The following sections are included:

Annex A - Verification of STPISOTP
Annex B - Verification of STP

Annex C - Verification of QADSR
Annex D - Verification of FPARABINT
Annex E - Verification of DOSE

Annex F - Verification of Post Processor



EGS Corporation

Page _— of _ "~

Title Verification and Validation of

RADMODL Code Ver. 1.0 EGS-TR-910600-08 Project WSRC

Caloulazed by #72- Yate s2 Aov§i Checked oy \-—\.% mee U[13/92
Qum/ ”Aslqiz

Annex A

verification of STPISOTP



Verification of Computer Program STPISOTP (PC)
Version 1.1

by

Dave Gore
EGS Corporation
Knoxville, Tennessee

Submitted to

Westinghouse Savannah River Company

October 1992

Contract #AA30194P
EGS Report #910600~17



Page [; of VY

TECHNICAL DOCUMENT

DOCUMENT TYPE: Report
(REPORT/PLAN/PROCEDURE)

DOCUMENT NUMBER: EGS-TR-910600-17
ORIGINAL ISSUE DATE: Qctober 23, 1992

TITLE: Yerification of Computer Program
STPISOTP Version 1.1

PREPARATION

PROJECT ENGINEER: MA
Janet Davidson

TECHNICAL REVIEWS * /]

PROGRAM MANAGER:

ENGINEERING VERIFIER:

QUALITY ASSURANCE:

GROUP/DIVISION DIRECTOR: v,
Ronald D. Guthfie

orm -

*Justification for Project Manager performing engineering
verification: Due to his technical competence in the subject and
theory, Program Manager D. W. Wilson performed the engineering
verification for this report. Mr. Wilson did not participate in
the program development, technical input, nor selection of sample
pProblems.



isclai
Program Name STPISOTP Version 1.1

EGS CORPORATION INTERNATIONAL MAKES NO REPRESENTATION OR WARRANTY
OF ANY KIND WHATSOEVER, INCLUDING, BUT NOT LIMITED TO, repre-
sentations or warranties, express or implied, of MERCHANTABILITY,
FITNESS FOR USE OR PURPOSE, accuracy of ~ompleteness of process,
procedures, designs, definitions, instructions, information, or
functioning of this program and related material; EGS further
expressly disclaims any knowledge for such use, nor shall the fact
of making it available constitute any such representation,
warranty, or knowledge, nor does EGS assume any liability,
responsibility or obligation arising from the use or malfunctioning
of this computer program or related materials.

October 1992



Title Verification of Computer Program Page 'V of _\/
-TR- - Project _WSRC
Calculated by DOU Date /0/es/e Checked by (RWid Date 1@ /u/qz/

ABSTRACT

This report documents the verification of the computer program
STPISOTP (PC) Version 1.1. Version 1.0 was initially prepared for
generic use. STPISOTP (PC) Version 1.1 was modified specifically
for use with the computer system RADMODL and for Westinghouse
Savanah River Corporation. STPISOTP (PC) is a computer code that
produces part of the input to be used in an STP run.
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4.0) INTRODUCTION

This report documents the verification of the computer progran
STPISOTP (PC) Version 1.1. STPISOTP (PC) Version 1.1 is a revised
version of STPISOTP (PC) (reference 1), which has been updated for
use in the RADMODL system. STPISOTP is the first module of the
RADMODL system. This system is designed to calculate the dose at
certain areas of the Savannah River K reactor. Version 1.0 uses the
unedited DRALIST package (reference 2) from RSIC for its
calculations, while version 1.1 uses the updated DRALIST package
for its calculations. An explanation of the updated DRALIST package
can be found in reference 3. A listing of STPISOTP (PC) Version 1.1
is included in Appendix A.

The Westinghouse Savannah River Company (WSRC) sent EGS a list of
isotopes with potential for significant contribution to the
radiation dose, which affects the radiation model developed by EGS.
In order to develop a model which includes the list of isotopes
furnished by WSRC, EGS modified DRALIST by adding data for those
isotopes which were in the WSRC 1list but not in DRALIST. This
modification is discussed in reference 3. After adding in the
isotopic data, FILE.06 and DRALIST.DAT were renamed FILEO6.SRL and
DRALIST.SRL, respectively.

STPISOTP (PC) Version 1.1 now reads the two new files, FILEO6.SRL
and DRALIST.SRL. The arrays for the beta and gamma energies had to
be increased, because the added isotopes had a larger number of
energies than version 1.0 could handle. STPISOTP (PC) Version 1.1
has also been changed so as to give the user the option of sending
the output to a printer or to a file. Furthermore, STPISOTP (PC)
Version 1.1 gives a message to check the input when it encounters
an isotope which is not in the DRALIST package, and the program
will then terminate. Version 1.0 continues running and gives zeros
for the output of the unlisted isotope(s), along with a message in
the output that the isotope is not in the library.
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) Verificati

To verify STPISOTP (PC) Version 1.1, the test cases which were used
to verify version 1.0 were run using version 1.1. The output files
for the runs using version 1.1 can be found in Appendix B. The
output from these test cases were then compared with the results
using version 1.0. All test cases gave the same output, except for
test case 2. In this test case, everything remained the same except
for the last page of output. In the last page of output, version
1.0 gives zeroes for the output of the unlisted isotope, while
version 1.1 terminates before it calculates this page of output,
which include the gamma energies and the total electron energy. A
further explanation of this page of output can be found in
reference 1. Version 1.1 also gives a message on the screen to
check the input. A printout of this message is given with the run
in Appendix B.

Input Files

The input files for the three test cases are listed below.

Test Case 1

TEST FOR ISOTOPE

KR-85M KR-85 KR-90 XE-131M END BR-85 I-131 END
RB-90M RB-90 SR-90 ‘Y-90 ’ TE-131M TE-131 END
T

0.03 0.4 0.9 1.35 1.8 2.2 2.6 7.5

T

Iest Case 2

TEST FOR ISOTOPE NOT IN FILE
SR~92 SR-93 SR-94

T

0.03 0.4 0.9 1.35 1.8 2.2 2.6 7.5
T
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Test Case 3

BORDERLINE GAMMA ENERGY TEST

c-11 /1

T

0.03 .511 0.9
T
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3.0) Conclusion

To qualify STPISOTP (PC) version 1.1, the results from the run
using STPISOTP {(PC) version 1.1 were compared with the results from
the run using version 1.0 (reference 1). This comparison showed
that the same results were obtained for test case 1 and 3. Test
case 2 was the only one that differed. In this test case, the
program terminated, as it should have, before calculating the last
page of output, and it also gave the error message to check the
input. All of the differences were expected, since the program was
altered to perform these changes. Based on this analysis, STPISOTP
(PC) version 1.1 may be considered qualified and valid for use in
safety related calculations.
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P":je 82 cf B/3

¢+t PROGRAN STPISOTP IS AT TOUR SERVICE ¢t
tt YERSIOR NUNBER=1] BEVISION DATE WAS 83192

t TODAY'S DATE = 10/23/1992 START TINE = %Ll
REPRODDCTION OF INPUT DATA DECK

+ + + + + + + +
TEST POR ISOTOPE

KR-85M KR-85 IK-90 IE-1J1M BXD BR-85 I-13 BXD

RE-90M RB-90 SR-90 ‘7-50 ' TR-131M YE-131 HD

b

0.030.4091.351.82.22.67.5

bs

+ + + + + + + +



pase B3 o Bi3
tett PROGRAX STPISOTE (VERSION 1.1 ) RAN OF 10/23/1992 tt ¢t

' YEST FOR ISOTOPE

EXC QF PILE ENCOUNTERED OR PRECURSOR FILP



()QS( 84 cf B2

et PROGRAN  STPISOTP (VERSION 1.1 ) RAN 0N 10/23/1992 et
IKR-8% ) 4.2578E-05  54.02342-03  10.0000E+00  10.0000E+0C
R-85 1 2.045CE-09  19.06B3E-06  56.5688E-06  10.0000E+00
IE-9C 1 2.1446E-02  10.00002+00 10.0000E+400  10.0000E+00
AL-131X 1 6,7758E-07  61.0836E-08  10.0000B+00  10.0000E+0¢
SBR-85 2 4.0293E~03  10.0000B+00 10,00002+00  10.0000+00
§I-131  29.9783E-07 114.9932B-06 124.62102-04  10.0000B+00
TRE-308 Y} 2.6866E-03  32.5521E-03  10.000CE+00  10.00002+00
8R8-30 3 €.4149E-03 31.BBSME-C2 76.1792E-05  10.0000E+00
9SR-3C 3 7.6801E-10  72.624BE-03  84.41452-03  10.0000E+00
10¥-30 2 2.0038E-06  97.6801E-10 10.000CE+00  10.0000E+00
1172-1318 3 6.4180E-06  10.00002+00  10.00002400  10.0000B+00
1278-131 3 4.6200E-04 111.4248E-06  10,0000E+00  10.0000EH0S



tett PROGRAN STPISCTF (VERSIN 1.1 ) RAN O 10/23/19%2

ENERGY NC. PHOTONS
A0 .90 135 1.8 .20 2.60 1.50

FR-85%  1.5680-01 1,2250-04 0.0000+00 0.0000+0C 0.0000+00 0,0000+00 0.000D+00
5.8130-01

ER-85  0,0000+00 2.2310~03 0.000D+00 0.000D+00 0.000D+00 0.0000+00 0.000D+00
5.1400-01

KR-30  7.661D=02 2.335D~01 4.617D-01 1.8600~01 4.912D-02 1.901D~02 4.4830~02
3,855D+00

IE-131M 6.644D-03 0.0000+00 0.000D+00 0,000D+00 0.000D+00 0.000D+0 0.000D+00
1.6350-01

BR-85  0.000D+00 3.3380-02 2.334D-02 6.587D~03 2.748D~01 0.0000+00 0.0000+00
1.833D+00

I-131  2.1750-01 6.250D~02 0.000D+00 0.000D+00 0.000D+00 0.008D+00 0.000D0+00
7.2290-01

RE-90M  3.438D-03 6.5510-01 1.943D-01 4.7190~01 1.855D-01 1.184D-01 1.444D+00
4.7260400

R8-30  0.000D400 2.7730~01 9.6250-02 1.9230-02 3.660D-02 1.1080~01 1.624D+00
5.3330400

SR-30  0.000D+00 0.000D+00 0.0000+00 0,000D+00 0.000D+00 0.0000+00 0,000D+00
0.0000+00

1-90  0.0000+00 0.000D+00 0.000D+00 0.000D+00 0.000D+00 0.000D+00 0.000D+00
0.000D+00

TB-131N 1.1190-01 8,278D-01 3.7720-01 2.1920-02 7.347D~02 8.7100~03 0.000D+00
2.27110400

PE-131  1.1000-01 1.621D-01 1.419D-01 3,231D-03 0.0000+0C 0.000D+00 0.0000+00
1.5010+00

TOTAL ELECTRON ENERGY =

2,5510-01 2.5050-01 1.3150400 1.422D-01 1.0030+00 1.904D-01 1,3880400
1.9600+00 1.9580-01 9.347D-01 1.895D-01 7.186D-01

¢etEID PROGRAN STPISOTP (VERSIE 11 )

TINE OFP = 3: 1218 DATR =10/23/15%

te et

()C.je BS & 33
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tet PROGRAXY STPISOTP IS AT YOUR SERVICE ¢ttt
te VERSION NORBER=11 REVISION DATE WAS 8/31/92

t YODAY'S DATE = 10/23/1992 STARY TINE = 928
REPRODOCTION OF INPUT DATA DECK

+ + + + + + + +
TEST OR ISOTOPE HOT IN FILE

SB-92 SR-93 §R-94

?

0.030.4091.351.82.22.61.5

?

+ + + + + + + +



qu B? of B3

tets PROGRAM STPISOTP (VERSIOR 1.1 ) RAN ON 10/23/1932 ¢ttt
TEST POR ISOTOFE NOT IN PILE
ISOTOPE SR-94  NOT IN THE LIBRARY

BYD OF FILE ENCOONTERED OR PRECTRSOR FILE



p'&r]( P8 of B3
teet PROGRAY STPISOTP (VERSION 1.1 ) RAR O 10/23/1992 ¢ ¢ ¢t
158-92 1 7.1048E-05 10.0000B+00 10.0000E+00  10.0000B+00

258-93 1 1.5825E-03  10.0000B+00  10.00C0E+00  10.0000E+00
3SR-94 1 0.000C2+00 10.0000E+00  10.0000B+00  10.0000E+00



PG:’)L 6:7 cf E:/3

€:\SRISO>stpisotp

Pile name missing or blank - please enter file name
ONIT 67 pro

BTERENG HANDLR

ISOTOPE NOT IN LIBRARY - CHECK DNPOT

C:\SRISO>



Po5e Blo of Bi3

ttt PROGRAN STPISOTP IS AT YOUR SERVICE ¢t
tt VERSION NONBRR=11 REVISION DATE WAS 8/31/%2

t TODAY'S DATE = 10/23/1992 START TINE = 9:7:u
REPRODUCTION OF INPOT DATA DECK

+ + + + + + + +
DORDERLINE GAMMA EWERGY TEST

1y !

b

0.03 511 0.9
?
+ + + * + + + +



Pe9c Bt of 613

teed PROGRAX STPISOTP (VERSIN 1.1 ) RAN ON 10/23/1992 sttt

. BORDERLINE GAMNA ENERGY TEST

B OF FILE ENCOUNTERED (K PRECURSOR FILE



PG@C 6i12of B3

teee PROGRAM  STPISOTP (VERSION 1.1 ) RAR OF 10/23/1992 ¢ ¢4 ¢
16-11 1 5.6408E-04  10.0000E400  10.0000E+00  10.00002+00



anc Gi3 o BiI3

1tee PROGRAN  STPISOTP (VERSION 1.1 ) RAN ON 10/23/1992 ¢ttt
ENERGY §O. PHCTONS
51 90
C-11  0.0000+00 1.0200+00 5.1100-01

TOTAL ELECTRON ENERGY =
3.7700-07

428D PROGRAN STISOTP (VERSIN 1.1 )

TINE OFY = 9 1:26 DATE =10/23/19%2
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ABSTRACT

This report verifies computer code STP (PC) Version 1.1, prepared
for Westinghouse Savannah River Company. STP (PC) is a computer
code which is used to model complex flow systems while taking into
account radioactive decay with the production of daughter isotopes.
The code is ..;le to generate the activities and the gamma spectra
in the various compartments of the system over time. The changes
in the code from the previous report are presented. The .esults of
the sample casass generated using this version, as well as the
computer code are included in the appendices.
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1.0 Introduction

This report is presented to verify the computer code STP (PC)
Version 1.1. Version 1.0 of this code was originally verified in
Report No. EGS-TR-910600~06 (reference 1). This code was revised
for use with the program RADMODL for the Savannah River Nuclear
Plant. The modifications made to create this version resulted
from work on a radiation model being developed for Westinghouse
Savannah River Corporation (WSRC). A listing of this version of
the computer code is found in Appendix L.

This version of the STP code was made to enable a much larger
system to be modelled than in the previous version. 1In addition,
this version of the code is compiled to run under WINDOWS 3.1 to
make use of the virtual memory available in WINDOWS.

The changes made in the actual code are for the purpose of
handling much larger arrays, to accommodate the needs of the
Savannah River Nuclear Plant. The primary change in the code is
the change in the size of the array COMMON which requests the
number of core locations available for use. The size of this
array is increased from 40001 to 225001. Another change to
increase the flexibility of the model is an increase in the size
of the array VEND in the code from 4 to 25 to allow for up to 25
variable volumes in one time step. The variable NREV is changed
to reflect the new revision number in the subroutine HEADER. The
date in this subroutine is also changed to correspond to the new
revision date.

To verify STP (PC) Version 1.1 for use, the sample cases from
reference 1, which were used to verify version 1.0, are rerun
under Version 1.1, and the outputs from both versions are
compared. A match between the two results indicates that version
1.1 of the code STP (PC) is verified.



Title Verification of Computer Program Page_2 of_ 3
STP (PC) Version 1.1 EGS-TR-910600-18 Project__All
Caloutated by £ Datem/zs/pz Checked by (00 Date ,,,’ulqz/

2.0 Verification

The same sample cases were run in this revision as were run in
version 1.0, and the results were compared. Appendices A-K
contain the output of the sample cases generated for this
verification. These appendices correspond to appendices I-XI in
the original report which verified version 1.0 of this code.

3.0 conclusion

To qualify STP (PC) Version 1.1, the same sample problems were
run and the results were compared to the results in reference 1
obtained using version 1.0 of STP (PC) Version 1.0. The
corresponding results were then compared. This comparison shows
no differences. Therefore, based on this comparison, this
version of the code may be considered qualified and valid for use
in safety related calculations.
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Appendix A
Exanmple 1



ver PROGRAN  STP-PC (THESHIELDE
tr TRRSIO0ON MOMBRR:=! i

t YODAY'S DAYTER = 10/ 9/1992

REPRODUCTION OF INPTY DATA DECK

+

+ + ¢+ + ¢+

V=7 8= 1

1= 12 M=3 B6=1 M=2
1KB-85K 1 4.2978E-05  S$4.0234E-03  10.00028+00
AR-85 1 2.0430E-09 19.06831-06  56.5688E-06
3KR-90 1 2.14468-02 10.0000E+00 10.00008+00
4IE-1310 1 6.77588-07  61.08368-08 10.0000E+00
SBB-85 7 4.0299E-03 10.00008+00 10.0000B+00
61-131 2 9.97838-07 114.99328-06 124.62108-04
TRB-90X 3 2.68668-03  32.55218-03  10.00008+00
8RB-30 3 .4149B-03  31.88941-02 76.17921-05
952-50 3 7.68U1B-10 72.6248B-03  B4.4149E-03
109-90 3 3.0038E-06 97.68018-10  10.0000R+00
1128-131X 3 6.41808-06  10.0000B+00 10.00008+00
121-131 3 €.62108-04 111.4248E-06 10.00008+00
A0 .80 1.35 1.80 2.0
1HR-85K . 258157+0123-3000+0000+0000+0000+0000+0581+0
2R-85  .251000+0223-2000+0000+0000+0000+000040514+0
JER-90 1.315766-1233+0462+038640491-1190-1448-1386+1
4I0-131K .142664-2000+00004000040000+0000+0000+0164+0
SBR-85 1.00300040334-1233-1659-2275-2000+0000+0183+1
§1-131  .190317+40625-1000+0000+0000+0000+0000¢0723+0
TRE-90M 1.388344-2855¢0095¢0472+0186¢0118+0144+1473¢1
8R8-90 1.960000+0277+0963-1192-1366-1111+0162¢1533+1
§58-90  .196000+000G+0000+0000+00004000040000+0000+0
107-90  .93500040000+0000+0000+0000+40000+0000+0000+0
1198-131X .190112+0828+037740219-1735-1871-2000+0227+1
1296-131 .719110+0162+40142+0323-2000¢0000+0000+0150+1

E-S BDGE} 1§
Evision
stale

10.00008+00
10.00008+00
10.00008+00
10.0000E+00
10.00008+00
10.00008+00
10.00008+00
10.00008+00
10.00002+00
10.0000E+00
10.00008+00
10.00008+00

.60 1.50

PR TR R S

AY 1001

pitrl

TIHl

SERYICH

PAs §/29/92

$:32:51

Pnﬁc, AZFA 27



ttr PROGRAN STP-PC(YBE SEIBLDER-S RDGE) IS

tt VIRSION BOEBRR:=1.]

trODAY'S DARR = 10/ 9/1492

1 'sooce’
110 210 310 410 510 610
710 810 810 1010 1110 1210
0
!

STP QUALIPICATION ZIAMPLE 1 GEBY LEYTRRS 5.7,V
| NERS

1 '70LOKE 1

1 'YOLOME 2'

-1

SOURCE ARD VOLONE IRITIALIZATION
y11.00cC

v21.00cCC

§1101.0

1 SECOND

ACTIVITIES APTEE 1 SECORD
112010

1

ACTIVITIES ATTER 1 MIN

1 BO0R

ACTIVITIES APTRR 1 BOUR
4 BOTR 90

ACTIVITIRS APTER 1 DAY
300 90

ACTIVITIES APTER | MONTEH
!

!

prvision

st

bt 10012

bate
tint

SERvVICE

Ths §/29/92

$.32:51

fizfxez A3 A27
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t1ta PROGEAN S TP (VERSIOR 1.1 ) 1R ON 107 9/1992 tete

DATA POR TBIS RUN OB SERIES OF RORS

TUHBER OF ISOTOPES (DATA CARDS) = 12
JUNBER OF COMPOMENTS (ALL RURS) = 1
NOXBER OF CLASSES OF ISOT0PES = 3
JONBER OF SOURCES (MAXINOM) : 1
BUMBER OF GAMMA 6ROUPS = 7
NUMBER OF PRECURSORS (MAIINDM) = 1

STORAGE LOCAYIONS REQUBSTRD =225000
STORAGE LOCATIONS USKD = 78
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1ttt PROGRAN S TP (VERSIOR 1.1 ) AN O 107 §/1992 LI
¢t STP QUALTPICATION RIANPLR 1 ERY LITYERS 5.1,V s 1

ROCLIDE DATA INPOT (LIDRART)

FONBER  NAME CLASS LANDA(1/HR) PRECORSOR (MO.,RAYE)-

1 KR-85K 1 Lung-n 5 Lsun-n 1 0.00008+00
i I1-85 1 7.37641-06 1 1.55642-06 § 1.20242-08
3 KR-90 1 1.72068+01 1 0.00008+00 1 0.00008+00
{ IB-1318 1 2.4393k-03 6 2.64908-08 1 0.00008+00
5 bi-8% 1 1.45088+01 1 0.00008+00 1 0.0000R+00
6 I-13 1 3.5928-0 11 2.79472-03 17 3.59221-03
1 18-90 3 4.67180400 3 115108400 1 0.00008+00
8 8-90 I 1.58942401 3 1.40028+01 T 3.45550-01
9 §i-90 I 2.76488-06 T 2.70128-06 8 2.76481-06
10 1-90 3 1.08148-02 9 1.08142-02 1 0.00008+00
i1 18-131K I 2.31088-02 1 0.00008+00 1 0.00008+00
12 18-131 3 106261400 11 3.69308-01 1 0.00008+00
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PROGEAX

S§te

(VERSION 1.1

J

vt ¢ 5Tp QUALIPICATION BIANPLE 1 KBY LETTERS §.P.¥

IS0T0PE 144}
KEV/DISC
EPPECRIVE ENERGY
Ki-85K WEH
IR-85 281
ki-90 1,315
I-131 A42
E-85 1.003
I-131 190
18-900 1.388
i3-90 1.960
§E-90 .186
1-90 835
1E-1310 190
18131 19

!
A00
187
000
AN
007
000
A0
L33
.000
000
.000
A1
A10

1 ] {

400 1.350 1.800
Q00 000 000
002,000 000
231460 386
000 .000 000
033 .03 007
083 .000 .000
A8 195 n
Q10096 018
000 000 .000
000 000 000
A28 3 .02
A6 142 003

EAROR 107 9/1992

5 § 1
1.200 2.600 7.500
000 .000 .000
000,000 .000
048019 068
000 .000 .000
003 .000 .000
000 .000 .000
JA86 118 Lo
N XS SO N Vi
000 000 000
000 000 000
AT¢ 009 000
000 .000 000

GANMA (MEV/DISC) BY GROUP AND HAI.ENEEGT (HEV)

881
S
3.860
A6
1.830
Ja
L7130
5.3%0
000
.000
amn
1.50¢

Pr-.ae Al £ A2



v PROGRAN S TP (VEREION 1.}

t vt SYp QUALIPICATION BIAMPLR 1 KEY LEPTRRS §,F.¥

RON LOCP IBPORMATION POR PEIS RON POLLONS.

v, BUMBER OF CONPOBERYS USED IN THIS ROX LOOP

ECORC, CALC. TYPE (O/IBVERTORY, 1/CONCENTRATION)
IT., -- ACT/COMP.  --- ACT/GN.

IDECAY, CALCULATE DADGETER PRODOCTION (0/T8S,1/R0}
(DBFAOLY =0)

ITMAX, WMAXINMON BOMBER OF ITRRATIONS PRR TINR STEP =
{DEFAULY = 10)

IDEBOG,  DEBOG OPTIOR (0/NORNAL 00TPOT, 1/MOCEO) =

0

BAR OF 107 9/1992

Paﬁe AT FA27
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t1e PROGRAX S TP (VERSION 1.1 ) BN 0N 10/ 9/1992 1

tv ot STP QUALIPICATION RIANPLE 1 KRV LRTTERS §,7.V tta

SOURCE LIBRARY

1

§00RCE
BUCLIDE
1 EKR-85K 1.0008+00
1 -85 1.000E+00
I -9 1.000E+00
¢ IB-131K 1.0008+00
5 BE-85 1.0008+00
6 I-11 1.0008+00
T RB-g0K 1.0008+00
§ -9 1.000E+00
9 Sk-%0 1.000E+00
10 1-%0 1.0008+00
11 13-1310 1.0008+00
12 -1 1.0008+00

T0TAL CLASS 1 4.0008+00
T0%AL CLASS 2 1.0002+00
T0TAL CLASS 3 6.0008+00
GRARD T0TAL 1.2008+01



LI PROSEAN S Y P (FERSION 1.1

t ¢t 5T QUALIPICATION EIAMPLE 1 Y LETTRRS S,P.V

t ¢ STEP SOORCE ARD VOLUNE IRITIALIZATION

I TIKE -
TINE

STARY TINE -
STEP

DRLTA T =

setess CONPONERYT tttasesatstnsessnsatet

0. AANE VOLOKE 0R MASS
1 VOLOME ! 1.0008+00 CC

REKOVAL RATES (FRON 1) =
SYIP SOURCE PACTOR (PROX SOURCE 1) =

2 VOLOME 2 1.0002+00 CC

RENOVAL RATES (FROX 1) -

-1.0008+00
0.0008+00

0.0008+00

DATL READ
1

0.0008+00

1.0008+00

0.0002+00

AN OF

INTBEVALS/STEP

ERROR LINI?

{BY CLASS NOMBER)

1

0.000E+00

1.0008+00

0.0008+00

3

0.000E+00
1.0008+00

0.000K+00

16/ 971942

{;aﬁ e /A C? o{? /4 :21 -7

= 30
1.00008-0%
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tre PROGEAX S T P (VERSION 1.1 | IR OF 10/ 971992 ttee
t ¢t STP QUALIPICATION DIAMPLE 1 IEY LBPTERS §.F,V tes
+ t SPEP SOURCE AND VOLOME INITIALIZATION

STEP SOURCE DATA FRON SOURCE INPOY

)
TOLUKE 1
JUCLIDE
1 IR-85K 1.00)8+00
1 IR-8% 1.0008-00
I M-%0 1.0002+00
¢ 1E-131 1.000R+00
5 h-88 1.000£+00
6 1-131 1.0002+00
T 1B-90 1.0008+00
8 -3 1.0008+00
§ fi-90 1.0008+00
10 1-%0 1.0008+00
11 1%-131 1.0002+00
12 1-13t 1.0008+06
VOLUXE 1.000£+09 CC

20TAL CLASS 1 4.000E+00
20741 CLASS 2 2.0008+00
FOTAL CLASS 3 6.0002+00
GRARD TOTAL 1.2008+01
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st PROGRAN S TP (VERSIOM 1.1 } LR OF 107 9/1997 toeet
+ 40 STP QUALIPICATION RIAMPLE 1 KEY LETTERS S.F.¥ st
8 ¢ SYEP SOURCR ARD VOLOME INITIALIZATION

ACTIVITIRS AY END OF THE T1ME S%8P

1
YOLOKE !
BOCLIDE
1 Xe-85K 1.0008+00
1 [B-8% 1.0008+00
I 18- 1.0008+00
¢ IB-1318 1.0002+00
5 3e-8% 1.0002+00
¢ I-131 1.0008+00
1 BB-90K 1.0008+00
8 -0 1.0001+00
§ s2-90 1.000E+00
10 1-90 1.0008+00
11 -1 1.0008+00
12 -1 1.0008+00
YOLOXE 1.0008+00 CC

T0TAL CLASS 1 4.0008+00
T0TAL CLASS 2 2.0008+00
T0TAL CLASS 3 6.0008+00
GLARD T0TAL 1.2000+01
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t1re PROGRAX S TP  (VERSION 1.1 ) RAR OF 107 §/1992 1t
t ¢ ¢ 5P QUALIPICATION RIAMPLE 1 KRY LRYTIRES §,7,V tet
. t ¢ SPEP SOURCE AND VOLUME INTTIALIZATICN

STP GAMNA SEIRLDING TNPORMATION CALCOLATED

COXPORERT ! YOLOMER }

CORVERSION FACTOR = 1.000K+00

TOLOXE = 1.0008+00 CC

JITA S0URCE = 31610405 (MRV/SEC/
PARTICLE SOURCE  EBERGY SQURCE  6ROOP [ENERGY
{PROTON/SEC/ ) (MRW/SBC/ ) (MEV-RYPECTIVE)

1 1.2400+04 2.8968+04 A0
1 1.0095+03 §.0770404 N
3 3.5510+04 4. 7940404 1.3%
{ 1.8688+04 3.3630+04 1.80 R
5 5.8528+03 1.2878+04 .20
6 3.6530+03 9.4980+03 2.6¢
1 1.1550+04 1.1498+05 5.33 (VAR
T0TALS  2.585E05 3.3850405 1.3
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teae PRCGRAX S Y P (VERSION 1.1 ) EAR ON 10/ 971992 t st
* ¢ ¢ GPP QUALIPICATION BIANPLE 1 KRY LBTERES S,F,V tes
’ t ¢ STEP ACRIVITINS APTER 1 SECORD
IRD TINE = 1.000R+00 SBCO INTERRVALS/STEP = X
e START TINE = 0.000E+00 genoR LINIY = 1.00000-05
e MITA Y = 1.0001+00 SECO

DATA DEAD (BY CLASS MUNBER)

teeeen CONPONENS teestetnnnianeeaanannt

0. JANE VOLOME OR NASS 1 /| 3
1 voLome 1 1.0008+00 CC
REHOVAL RATES (PROX 1) = 0.000E+00  0.0008+00  0.0008+00

FLOV RATES (CC /BR) P (1 %0

1 1.0008+00  1.0008+00  1.0008+00
TRANSK. PRACTION (1 10 2)

1.0000+00  1.000R+00  1.0002+00

1 voLmMi 2 1.0008+00 CC

REMOVAL RATES (PROM 2) = 0.0000+00  0.000E+00  0.000K+00
‘ tet 30 STRPS WERE USED RRQUIRING AN AVERAGE OF .00 IYERATIONS PER STEP
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trt PROGRAX S TP (VERSION 1.1 ) R ON 10/ 9/19%: tten
t 40 5T QUALIPICATION RIAMPLE 1 KBY LRTTRES §.7.V t e
t ¢ STEP ACTIVITIES APYER 1 SBCORD

ACTIVITIES AT RND OF THE TINR SPBP

1 1
VOLOXE | VOLONE 2
JOCLIDE
1 IR-85K §.9978-01 .1718-04
1 Ii-8% §.9978-01 IME-04
I -0 §.7858-01 2.7188-0¢
¢ 1I-1310 §.9978-01 .18
5 BB-85 §.9571-01 3.7661-04
6 1-131 §.9971-01 .1711-04
1 BB-90K 9.9742-01 .1M1-0
8 m-90 9.9938-01 2.7768-04
9 58-90 §.9978-01 3.1771-04
10 1-%0 9.4978-01 .17M8-04
1 P-131K 9.9971-01 2.11M-u
12 -1l 9.9948-01 3.7768-04
YOLONE 1.0008¢00 CC 1.0008+00 CC
T0TAL CLASS 't 3.978E+00 1.1058-03
20TAL CLASS 2 1.9958+00 5.5448-04
TOTAL CLASS 3 §.9950+00 1.6662-03

GRARD P0TAL 1.1970+01 3.3258-03



tet PROGEAX St p  (VERSION 1.1 ) BAR OR 10/ 9/18§2

t + 0 SYP QUALIFICATION DXANPLE 1 [KRY LETRRRS 5,0,V
t ¢ SYEP ACTIVITIES APIER | SRCOND

STP GANMA SHIRLDING INFORMATION CALCULATE)

COMPONENT 1  VOLUME !

CORVERSION PACTOR = 1.0008+00

YOLONE = 1.0008+00 CC

3811 So0RCi = J.U4TRe05 (MRV/SRC/ )
PARTICLE SOURCE  EWERGY SOORCE  GRODP ENERGY
(PROTON/SBC/ ) (MEV/SKC/ ) (NEV-REFRCTIVE)

1 1.2228+04 21.8890+04 A0

2 1.0052+0% 9.0488+04 A0

] 35210404 4.7541+04 1.3

L 1.8498+04 3.3288404 1.80

§ 5.8250+03 1.2810+04 .20

6 3.6428+03 9.4680+03 .60

1 2,151+ 04 1. 1470405 §.33  (VARIABLR)
T0TALS  2.8743403 3. 3710408 1.3

CONPONERY 2  TOLDME 2

CORVERSION PACTOR = 1.0008+00

TOLONE = 1.0008+00 CC

BETh S008CI = 0743801 (NRV/SEC/ )
PARTICLE SOURCY  QWIRGY SOURCZ  GROUP ENERGY
(PROTON/SEC/ ) (MEV/SEC/ ) (MEV-EFPRCRIVE)

1 2.0068+01 8.0268+00 Al

1 2.7930+01 1.5U1+01 N0

3 9.7831+00 1.3210+01 1.3%

¢ 5.1362+00 9. 2441400 1.80

5 1.418E+00 - 1.5600+00 L

6 1.0120+00 2.6308+00 1.40

1 $.976L+00 3.1858+01 533 (VARTAML)
TONLS  7.1520401 §.3660+01 1.3

1ttt

FzﬂgAIS'oFA27
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teea PROGEAY S TP (VERSION 1.1 ) OO 10/ 91992 ot
¢+ ¢ St QUALIPICATION IAMPLE 1 IRY LETTEES §.P. Lo
. * 1 STEP ACTIVITIES APTER 1 NIN

IR = 1.000E.00 NIN INRRVALS/STEP : 30

1K
START TINE = 1.G673-02 NIN RRROR LINI? = 1.00008-05

$1ep
MINLT = 9.8330-01 NIN

DATA RBAD (DY CLASS RUNBER)

setsts CONPONENT steteststeattesercsen

10. L1 YOLUME OR EASS 1 2 ]
1 voloMi 1 1.0008+00 CC
REMOVAL RATRS (PROX 1) = 0.0008+00  0.000E+00  0.000E+00

PLOW RATES (CC /ER) P (190

1) 1.0008+00  1.0002+00  1.0008+00
TRANSK. PRACTION ( 120 1)

1.0008+00  1.000E+00  1.0008+00

1 VOLOME 2 1.0008+00 CC

RENOVAL RATES (FROX 2) = 0.0008+00  0.000E+00  0.0002+00
. sst 30 SYEPS WERE USEC REQUIRING AN AVERAGE OF .00 IYRRATIONS PIR STSP



et PRCSEAX ST P (vpesion 1.1 ) RAR OF 107 §/19%2 tett
t ¢t 5YP QUALIFICATION EIAMPLE | KRBT LBYTRRS S,0.V et
t 1 SPEP ACYIVITIES APIER 1 NIN

ACTIVITIES AT END OF YHE TINR STEP

1 1
TOLOKE ! VOLOKE 2
J0CLIDE
1 [IB-85M 9.8328-01 1.6528-02
1 I3-8% 9.8358-01 1.6532-02
I -9 1.7161-01 ¢.565E-03
4 IE-131N 9.8348-01 1.6538-0
5 2-88 1.71228-01 1.2988-02
6 1-131 9.8358-01 1.6531-02
T 1B-90K 8.4678-01 1.4238-02
8 13-%0 8.6982-0! 1.4620-02
9 sp-90 9.8351-01 1.6538-02
10 1-%0 9.8358-01 1.6538-02
1 m-13 9.6318-01 1.4528-02
12 18-13 §.6258-01 1.6188-02
VOLOKE 1.0008+00 CC 1.000E+00 CC
TOTAL CLASS 1 3.2228+00 5.4140-02
T0TAL CLASS 2 1.7568+00 3.9511-02
POTAL CLASS 3 5.6298+00 9.4608-02

GEARD T0TAL 1.0618+01 1.7838-01

Eae AlTF A27



tte PROGRAX S Y P (VERSIOF 1.1 ) BAR OF 107 9/1992 tee

t et STP QUALIPICATION EXAMPLE 1 KRT LRTTRRS §,0.¥ tes
t ¢ STRP ACTIVITIRS AFTER 1 XIR

STP GAMNA SEIBLDING INFORMATION CALCOLATEL

COMPORERT 1 VOLOKE I

CORVERSION FACT08 = 1.0002+00

TOLONE = 1.0008+00 CC

3ITA SQURCE = 1.5268+05 (XBV/SBC/
PARTICLE SOURCE  ENERGY SODRCE  GROUP ERERGY
(PBOTOR/SEC/ ) (MBV/SEC/ | (MBV-RFPECTIVE)

1 6.5098+04 1.6360+04 A0

1 8.5838+04 17U+ 80

3 1.466E+04 3.3298+04 1.3

4 1.1328+04 1.038E+04 1.80

5 4.6598+03 1.0258+04 .20

6 1.9918+03 11771403 2.60

1 1.8330+04 9.7700+04 5,33 (VARIABLE)
TOTALS  2.137B+05 2.7308+05 1.28

COMFONENT 2 VOLOME 2

CORVERSION PACTOR = 1.0008+00

TOLOXE = 1.0008+00 CC

BETA s00aCE = 4.2450+00 (MRV/SRC/ )
PARTICLE SOURCR  BNERGY SOORCE  6ROCF BNERGY
(PROTON/SEC/ ) (MEV/SBC/ ) (MEV-BEPECTIVE)

1 1.1070+03 $.4300402 A0

r 14428403 1.2988+03 90

3 41440402 5.5941+02 1.3

i 1.9038+02 34260402 1.80

5 7.8308+08 1.7031+02 .

§ §.0278+01 1.3078+02 1.40

1 3.0818+02 1.6420+03 5,33 (VARIARLE)
T0TALE  3.591R+03 4.5880403 1.28

Pa.c_}(_ AlssFTA27



Pa.ag AlGef A27

teee PROGRAY st  (VERSION 1.1 ) RN OF 10/ 9/1992 1t
t ¢ 5TP QUALIPICATIOR RIAMPLE 1 EBY LRTZERS §,P,¥ 1t
‘ t + STEP ACTIVITIRS APTER { BOOR

END TINE = 1.000E.00 BOOR INRERVALS/STEP = N

T1KE
START TIME = 1.6678-02 BOUR tRnoR LiMlt = 1.00008-05

StEp
DRLTA T = §.833E-01 HOUR

DATL READ (BY CLASS NOMBER)
seeeet COMPONERT seotantnenantestteasss

10. BAXE YOLOKE OR MASS 1 l ]
1 VOLONE ! 1.0008+00 CC

REMOVAL RATES (rRON 1) = 0.0008+00  0.000E+00  0.000B+00

1.0008+00  1.000B+00  1.000E+00

PLOV RATES (CC /ER) P (1%02) =
1 = 1.0000+00  1.000£+00  1.0008+00

TRANSK. PRACTION (1 20
2 VOLOME 2 1.0008+00 CC

REMCVAL BATRS (PROX 2) = 0.0008+00  0.0008+00  0.0002+00.
. $es 30 STRPS WERE USED REQUIRING AW AVERAGR OF .00 ITERATIONS PRR §tEP



Rae A20FA27

1t PROGRAX S TP (VERSIOR 1.1 | RAR X 10/ 9/1992 t1e
t ¢t STP QUALIPICATION RXAMPLR 1 REY LETPERS §,P,¥ tet
t ¢ STEP ACTIVITIES APYRR 1 BOUR

ACTIVITIRS AT ERD QP ?BE TINE STEP

1 1
VOLOKE | VOLONE 2
1oCLiDE
1 Ki-85K 3.185E-01 5.4738-01
2 [IB-8% 3.6788-01 6.3218-01
3 18-90 1.0868-34 1.8662-34
¢ IE-1310 3.6708-01 6.3068-01
5 18-85 1.8418-07 3.1641-07
6 1-13t 3.6848-01 §.3308-01
1 RB-30M 2.3598-0% 4.053E-05
8 12-90 1.4408-06 3474006
9 52-90 3.6798-01 6.3218-01
10 190 31.6758-01 6.3218-01
11 1-131 3.59%8-01 6.17171-01
12 -1 1.3492-01 1.2198-01
YOLOXE 1.0008+00 CC 1.0008+00 CC
TOTAL CLASS 1 1.0838+00 1.8100+00
T0TAL CLASS 2 3.6841-01 6.3308-01
T0TAL CLASS 3 1.2308+00 3.1148+00

GRARD TOTAL 1.6528+00 £.5572+00



tere PROGEAN S TP {VERSIOR 1.1 | BAR OF 10/ 971992 ttt

t ¢ 1 ST QOALIPICATION EIAMPLE 1 EBY LETTERS 5.1,V t e
t ¢ STEP ACTIVITIRS APTER 1 BOOUR

SYP GANMA SHIELDING IRPORMATION CALCULATED

COMPORERT 1  VOLOME 1

CORVERSION PACTOR = 1.0008+00
YOLONE = 1.0008+00 CC
3ETA SOORCE = 3250404 (MEV/SEC/ )

PARTICLE SOURCE  ENERGY SOURCE  GROUP ENERGY
(PBOTON/SEC/ ) (MR¥/SRC/ ) (WEV-REPRCTIVE)

1 2.0758+04 8.3008+03 A0

1 1.4128+04 1.218+04 Bl

3 42408403 5.7230+03 1.3

4 1.7108+02 3.0788+02 1.80

§ R0 9.7788+02 .20

6 4.4608+01 1.1608+02 1.60

1 1.8395-01 1.3430+00 £.73  (VARIABLE)
T0TALS  3.977R+04 1.8138+04 N

COMPORENT 2 VOLOKE 2

CORVERSION PACTOR = 1.0008+00

YOLOXNE = 1.0008+00 CC

BITA S003CE = 55760404 (NEV/SEC/ )
PARTICLE SOURCE  EWZRGY SOURCR  GROUP EBERGY
{PEOTOR/SEC/ ) (MEV/SBC/ | (MEV-BFPRCTIVE)

1 3.5658+04 14260404 A0

T 24261+ 1.183%+04 80

] 1.2858+0 9.8358+03 1.3

{ 2.9388+02 5.2898402 1.80

5 1.6378+02 1.680K+03 .20

6 7.6638+01 1.9928+02 1.60

1 ¢.8788-01 1.3081+00 €73 (TARLADLE)
POTALS  6.833R+04 4.8340+04 N

gﬁe A21 8 A27



t1a PROGRAN S TP (VERSION 11 ) BRON 10/ 9195 tra E.je. A228 A 27

tt ¢ STP QUALIPICATION RXANPLE 1 KBY LETTERS §.7,7 tte
' t ¢ STEP ACTIVITIES APYER 1 DAY
I TIRE = 2.4008+01 BOUR INTERVALS/STEP = %0
tIne
STARY TINE = 1.000E+00 HOUR IRROR LINI? = 3.33331-06
sTeEp
DELTA Y = 2.3008+01 ROOR

DATA READ (Y CLASS BOMBEER)

teeaee CONPONERT stitttteneetanassennns

0. IANE VOLUNE O KASS ! 2 3
1 VOLONE 1 1.0008+00 CC

RENOFAL RATES (FROX 1) = 0.000B+00  0.000B+00  0.0002+00

PLOW RATES (CC /ER) !

(11%012) 1.0002+00  1.000B+00  1.0008+00
TRANSY. PRACTION (1 %0 2)

1.0008+00  1.000E+00  1.0008+00

2 VOLOXE 2 1.0008+00 CC

RENOVAL RATES (PROM 1) = 0.0008+00  0.0008+00  0.0008+00
‘ $tt §0 STRPS WERE OSED REQDIRING AN AVERAGE OF .00 ITERATIONS PER StIP



F%Lge A23sFA27

1t PROGEAN S T P (VEBRSION 1.1 ) BAR OF 107 9/1992 tet
tt o TP QUALIPICATION RIAMPLE 1 KBY LETTERS §,7,V tee
t t SPEP ACTIVITIRS AFIRR 1 DAY

ACTIVITIES AT ERD 0F THR PIHR SPBP

1 1
VOLONE 1 YOLONB 2
JUCLIDE
1 IR-85K §.3092-13 1.4662-02
7 KB-85 3.7758-11 §.9988-01
3 [E-%0 0.0008+00 0.0008+00
4 12-13 3.5638-11 9.4388-01
5 15-8% 2.306-162 6.108-152
6 I-13 3.7088-11 §.8242-01
7 1B-90K 5.935-112 1.§77-101
§ % 3.498-113 9.267-103
9 si-90 31.1788-11 §.9998-01
10 1-90 3.7748-14 1.0008+00
11 1B-131X 2.168E-11 §.744E-01
12 -1 4.8812-12 1.2938-01
VOLOXE 1.0008+00 CC 1.0008+00 CC
T0AL CLASS 1 7.4308-11 1.9688+00
T0TAL CLASS 2 3.7088-11 §.8242-01
T0TAL CLASS 3 1.0211-10 2.7042+00

GRAXD T0TAL 2.1358-10 5.6541400



F%Lﬂel AZY £ AT

Tt PRCiEAY St TR

(79

i S LI EORE FRS T 1t
t0 ot §TP QUALIFICATICN RIANPLE | KEY LRTTERS §.F.¥ tee
vt SEP ACTIVITIES APTER 1 DAY

STP GANNA SEIELDING INFCRMATION CALCTIATE:

CONPORERT 1 VOLUNER |

CONVERSION FACICR = 1.0008+00
L4 13 = 1.060B+00 ¢
BRTA SOURCE = 1.069E-06 (MEV/SEC!

PARTICLY SOORCE  BNEEGY SOUECE  GROUP RNRRGY
(PROTCN,SEC/ ) (MEV/SEC/ ) (MEV-BPPECTIVE)

1 1.3978-06 3.5802-07 Al

1 8.6938-07 1.80E-07 N

3 2.4300-07 j.eie-07 1.39

{ 1.008-08 1.8158-08 1.80

§ 1.6808-08 5.8971-08 .U

6 1.6882-09 6.988E-09 .60

1 1.151-108 3.382-10 €73 (VARLABLE)
TOTALS  2.549E-06 1.753E-06 N3]

CONPONENT 2 VOLOKE 2

CORVERSION PACTOR = 1.0008+00

YOLOME = 1.0000+00 CC

BITA §O0RCE = 1.0T1R+04 (NRV/SRC/ )
PARTICLE SOURCE  EMERGY SOORCR  GROUP BNERGY
(PEOTON/SBC/ ) (MEV/SBC/ ) (NEVW-RPPRCTIVE)

1 3701804 14800404 Al
1 130304 3.0130+04 0
i 6.4381+03 8.6811+03 1.3
{ 1.6718+02 4.8081+02 1.80
5 1.1008+02 1.5620+03 .20
¢ 1.1191+0! 1.8518+02 3.40
1 1.8941-97 8.9591-97 €73 (VARLABLEL)

TORALS  §.752K+04 €.6458+04 .69



te PRIGEAY S TP vRESION 1.1

1L B

t e g%p QUASITICATION RIAMPLE 1 [RY LE®TRES §.7.7

t 0 SOOF ACTIVITIRS APRIR 1 MONUE

I TINE = 3.0008+01 D
TIKE
START TINE = 1.000L+00 D
STEP
DILTA YT = 290004010
DATA READ
teeeee CONPONERYT transsatannsasatesess
10. JAME VOLONE OR MASS 1
1 VOLOME ! 1.0008+00 CC
RENOVAL RATES (FROX ) = 0.0008+00
PLOW 1ATLS (CC /ER) P (1 101) - 1.0008+00
SRARSK. PRACTION (1 %01) = 1.0008+00
1 VOLOKE 2 1.0008+00 CC
RRNOVAL BATRS (P20 2) = 0.0008+00
1

$0 STEPS WERL USED REQUIRING AB AVERAGE OF

00

THTRRTALS/STE?

IRRcR LINIY

(87 CLASS BONBER)
1 i

0.0002+00  0.000E+00

1.0008+0C  1.0008+00
1.0008+00  1.000K+00

0.0008+00  0.0008+00
TTERATIONS PHR SPRP

90
3.33331-06

o



A -~
%3& mEe2
t 1t PRCGEAM S PP (VRRSICR 1.0 BAROr 0§ 1890 trea

too ot GTF QUALIRICATION RIAMPLE | KRBT [EYOERS S,V tre
t b SRRP ACTIVITIES APTER | Mot

ACTIVITIES AT BND OF PHE PIME STEP

i
VOLOKE 2
(A1
1 IR-85¢ -9
1 Ik-8% 9.9473-01
3 Ie-90 0.000E+00
¢ lE-131K 1.7538-01
5 Bi-85 0.0008+00
6 I-131 8.9338-02
T 2n-90K 0.0008+00
8 1-90 0.0002+00
§ 58-90 §.9808-01
10 1-80 9.9831-01
11 t-131 §.9611-08
12 18-t 1.3428-08
VOLONR 1.0008+00 €C
20TAL CLASS "1 1.1708+00
TOTAL CLASS 2 8.9331-02

20TAL CLASS 3 1.9961+00
GRARD 20TAL 3.2562+00



toet .

A St PEESISM Ll UL IS I I N tr

s

toeos §TP QUALTRITATION RRANFIE f [RY LET®BES S.P.7 et
vt STRF ACTIVITINS AFPRR 1 NORTE

ST7 GANMA SEIELDIRG INPORMATION CALCCIASED

CoxpsREA? 1 YOLOMR 1

CORVERSION PACTOR = 1.0008+00

VoLONE 1.0008+00 CC

BETA §00RCE = 1.068-308 (Mv/sic/ )
PARTICLE SOORCE  EMERGY SOURCR  GROUP ERERGY
(PECTON/SRC/ ) (MEV/SEC/ ) ({MRV-EPPRCRIVE)

! §.542-310 3.217-310 A0

1 6.517-311 5.866-311 A0

] 1.358-316 1.833-118 1.35

{ 5.635-318 1.044-317 1.80

§ 1.458-317 3.295-317 .20

6 1.502-318 3.904-318 .60

1 0.0008+00 0.0008-00 1.50  (VARIABLR)
toTALS  6.193-310 2.803-310 A3

COMPORERT 2 VOLOME 2

CONVERSIOR PACT0R = 1.0008+00
T0L0KE = 1.0000+00 €C
JETA S00RCE = §.2560+04 (MEV/SRC/ )

PARTICLE SOURCE  ERERGY S00RCT  GR00P BNERGY
(PROTOR/SRC/ ) (MEV/SBC/ ) (NRV-RPRACTIVE)

1 1.7278+03 1.0910+03 A0
2 3.2078+02 1.8061+02 0
3 6.6812-04 9.0208-04 1.3§
(! 1.7738-08 ¢.9911-05 1.80
§ 1.3698-05 162004 .20
¢ 1.3898-06 1.9218-05 .60
1 0.0008+00 0.0008+00 1.50  (VARIABLE)

TOTALS  3.0488+03 1.3798+03 A§

t+¢30D PROGRAN $TP (WERSIOR 1.1 )
TINE 07D = 9:0:48 AT =10/ %1992



Title Verificatjon of Computer Program Page B| of BS®
STP (PC) Versijon 1.1 EGS-TR-910600-18 Project__All

Calculated by M Date /0/23/92 Checked by M Date w{wh 1

Appendix B
Examples 2A and 2B



LA S S T DONEDSEIELVEE-T DV OIS
ve VERSTION MNONBER: pgvisicn
tTIDATS DATR = 08992 sTaRe
REPECCICTION OF INBCY DATA DBLEK
+ ¢ + + + + +

=2 Ks= 1

H=17 M=3 06=7 K= 2
1K8-85K 1 4.29788-0%
IRE-85 1 2.04302-09
ME-30 1 2.14468-02
{I8-131K 1 §.77588-07
$BR-85 2 4.02998-03
61-131 2 9.97838-07
TRB-308 3 2.68668-03
8R3-30 3 4.41488-03
958-30 3 7.6801E-10

101-90 3 3.00388-06
1118-1310 3 6. 41808-06
118-131 3 46200804

§5¢.02348-03
19.0683E-08
10.00008+00
61.08368-08
10.00008+00
114.99328-06
32.55211-03
31.88948-02
11.6248E-03
§7.68011-10
10.0000E+00
111.42488-06

10.0000E+00
56.56888-06
10.00008+00
10.00008+00
10.90008+00
14 :2108-04
10.00608+00
16.17928-08
84.41498-03
10.00008+00
10.00008+00
10.00002+00

40 80 1.3 1.80 .20
1KB-85M . 255157+0123-3000+0000+0000¢0000+0000+0581+0
wR-85  ,251000+0223-2000+0000+0000+0000+0000+0514+0

IRR-90 1.315766-12334046240386+0491-1190-1448-1386+1
I2-131K .142664-2000+0000+0000+0000+0000+0000+0164+0
§3R-85 1.003000+0334-1233-1659-2175-2000+0000+0183+1
61-131 . 190317+0625-1000+0000+0000+0000+00004072340
TRB-90H 1.388344-2855+0195+04724018640118+40144¢147341
BRB-90 1.960000+0277+0963-1192-1366-1111+0162+1533+1
§5B-90  .196000+0000+0000+0000+0000+0000+000040000+0
10Y-80  .935000+0000+0000+0000+0000+0000+000040000+0
1198-1310 . 190112+0828+037740219-1735-1871-2000+0227+1
120E-131 .71911040162+0142¢0323-2000¢000040000¢0150+1

10.000CE+00
10.00008+00
10.00008+00
10.00008+00
10.00008+00
10.00002+00
10.00008+00
10.00008+00
10.00008+00
10.00002+00
10.00005+00
10.00008+00
.40

PURYNE T R T S

1.50

IR B A B I 3 A
DATE WAS §:39052
PIND = 9454

F%uaiL Eg ;Z c{? Eé

it ot

<«

[#]]



trt PELGRAN SR pC (REDSELTLILESS RIGE IS

te TRESION nOXdBR=1Y

tTODAY'S pATE o= 10/ 9/1992

STP QUALIPICATION EIAMPLE 2h KBY LRTTRR I
=1

1 '7OLONE 1!

1 'TOLOME 2'

-1

SOURCE AND VOLOMEZ IRITIALIZATION
V11.00¢C

= e Da e N -

LCTIVITIRS APER 1 MIN
110

ACTIVITIES ArtRR 1 BOOR
4 gom

ACTIVITIES APTER 1 DAY
EL

ACTIVITIRS APTER 1 NONIE
1

t

BEvisicn

Stine

LI SN

tatri
tiut

s 972592

il

§:¢

g
’

81



t ot

|4

Woogte TR L)

DATA 70R YBIS RGN OB SEEIRS OF RUNS

JOMZER OF ISOTOPRS ({DATA CARDS)
BUMSER OF COMPORENTS (ALL ROKE)
BOXBER OF CLASSES OF ISOTOPES
BOKBER OF SOURCES (NALININ)
JOKBER OF GAMKA GROGPS

JOMBEE OF PRECORSORS (KAIINUK)

STORAGE LOCATIONS REQUESTED
STORAGE LOCATIONS USED

= U

" " " " "
~ - -— - -~

2225000
= 181

HL I

1

v

§:185:

1ttt

ﬁcje 8“"0{\ Esy



1111

<3

PRLIEAN

TP IVERSISK !t

t o STF QUALTRICATION REAMPLE 24 XRY LBOTER I

- OO —3 O O e s e -

[

a2

FOCLIDE DATA INPUT (LIBEARY

BME CLASS LAMDA(1/BR)

{RLH |
RH
[i-39
1R-131X
18-85
I-11
RB-90X
18-%0
Si-90
1-90
18-131K
17%-11

Cad Lod God Cad €ad Cad BB BD b Sa s o

1.54728-01
1.37648-06
1.72068+01
1.42938-03
1.45088+01
3.59221-02
§.67181+00
1.98948+01
1.76488-06
1.08142-02
2.31062-02
1.6636E+00

PRECTRSR (MY, RATE)-

§

1
1
§
1
11
i
3
1
§
1
1

—

1.5447E-01
1.5564E-0¢
0.00008+00
1.64508-03
0.00008+00
1.79478-03
1.15108+00
1.40028+01
1.70128-06
1.08141-02
0.00008+00
3.68311-01

. —

0.¢000E.0C
1.20248-08
0.00008+00
0.00008+00
0.00008+00
1.5921-03
0.00008+00
3.65558-01
21.76488-06
0.00008+00
0.00008+00
0.00008+00



Pa.ee Bk «f ESs

teet PRIGIAN S TP GWERSIN 1l QAN 2R 100 9.193¢ tee
vt ¢ STP QUALIFICATION RIANPLR 20 KRY LITTER I te
! 15020P1 L34 GANML (NEV'DISC' BY GRUCE AN MAL.BNERGY (XBV!

LILE M O l 3 { § § 1
BFPECTIVE DNERGY A00 900 1350 1.850 2.200 2.600 7.500

1 KR-85K 85 187 000 000 .00C .00 .000 .0CO 58!
1 Ii-83 2500000 062 .0C0 000 .000 .000 000 5N
] 18-90 1L.US 017 233 462 386 049 019 045 2.860
¢ 1E-130K 42007 000 000 002 000 .000 000 164
5 BE-8% 1.003 000 033,023 .007 .003 .000 .000 1.830
6 I-131 80 317 063 000 .000 .000 000 000 .11}
1 B-50X 1,368,003 855 185 472 186 118 L.440 4730
8 B8-90 1.96¢ 000 277 .0% 019 .037 111 1620 5.330
§ §k-90 96,000 000 .000 .000 .000 .000 .000 .000
10 1-90 935,000 000 .00 .000 .000 .000 .000 .00
11 1E-131K JA80 (117 828 31T 022 074 008 000 2.270
12 17n-131 19 1100 162 142 003 000 .000 000 1.500

"o g ;é;‘*@"



UL PRCIEA S TP GFEESION L0

tv ot GYF QUALITICATION BIAMPLE 20 LRY LRYTRE I

TR LOCP TNPORNATION POR TE1S RO FOLLOWS

b, JUHREE OF CONPONEN®S 0SED IF THIS ROX Loop

RCONC, CALC. TTPR (O/IRVANTORY, 1/CONCERTRATION)
IE., -- ACT/COMP.  --- ACT/GN.

BDECAY, CALTULATE DAUGE®ZR PRCDOCYION (0/Y8S,1/K0)
(DRFADLY =0)

TTMAT, WMALINUM NOMBER OF IYRRATIONS PRR YINR STRP -
(DEPADLY = 10}

EDRROG,  DEBUG OPYION (O/BOBNAL OOTPCYT, 1/MUCRO) =

0

0

BAK G0 10 §.139:

‘gﬁe B7.f BSS



QD ~3 O AN e s RS e

-

10
i1
12

0t
101
10t

PRl S TP

(VRRSIIN 18

t 40 §5TP QUALIFICATION RIAMPLR 24 Ii% LETTRE I

JOCLI0E

IR-85X
Ii-8%
HE D
I-131
RH
[-13
28-90K
3-90
5i-90
1-%0
1®n-1310
1-131

AL CLASS
AL CLASS
AL CLASS

GRAXD 20TAL

1
1
3

S00RCE LIBRMRY

1
S0URCE

1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00

4.0008+00
1.0008+00
6.0002+00
1.2008+01

]

i on

10 9:383¢

t

Rge BE F BRS¢



tea PRGSEAN s TP (VRESIIY 1t
ttt TP QUALIPITATION RIANPLE 20 EBY LEPRRR I

t + STRP SOURCE ARD vOLOME TNITIALIZATION

IR0 TINE = -1.0008+00
91 1
START TINE = 0.0008+00
suee
DELTA T = 0.0001+00
DATA BIAD
taseer CONDORZHY tetavsseetnnesesnsnnt
0. i TOLONE OR MASS 1
1 VOLOME 1 1.0008+00 CC
RRNOVAL RAYRS (rR0K 1) = 6.0000+00
STEP SOTRCK PACTOR (FRON SOURCE 1) = 1.0008+00
1 Y0LOME 2 1.0008+00 CC

RRMOVAL RATES (PROX ) = 0.0008+00

{{LENL IR IS M

[RTRRVALS/SPE?

Tikos LINIY

(BY CLASS WONBER)
2 ]

0.0008+00  0.0002+00
1.0008+00  1.0008+00

0.0008+00  0.0001+00

k)]

1.00008-08

S:zkfjiL ES :? c:fs EE? ) &



F;;fjiL Loes
t 1 PRIGEMY S TP {VERSISR Ll ¢ U A I T
tto1 §TP QUALIPICATION RIAMPLR 20 UBY LRY0EE I UL
vt STEP SGORCE AND VOLOMR INITIALIfATION

STE? SOURCE DATA FROM SOTRCE INET?

1
VOLOHE |
B0CLI0E
1 IR-85K 1.0008+00
1 1i-8% 1.0008-00
3 n-90 1.0008+00
¢ 1313 1.0008+00
5 BE-88 1.0002+00
6 1-131 1.0008+00
T EB-90N 1.0008+00
8 18-90 1.0008+00
§ $k-90 1.0008+00
10 1-90 1.0008+00
11 -1 1.0008+00
17 -1 1.0002+00
TOLONE 1.0008+00 CC

POTAL CLASS 1 4.0002+00
T0TAL CLASS 2.0008+00
2OTAL CLASS 3 6.0003+00
GRAND 10%AL 1.2008+01

-~



T

ngieﬁ Bl 5 =2 <

teet PRIGEAY S TP (FEISIIN Il RAR 0N L0 §-l5% ttt
vt SR QUALIPICAYION RIANPLE 20 KBV LRTTEE I tet
t t STRP SUURTE AND VOLUNE INITIALIZA®iOR
ACTIVITIZS AY RND OF UBE TiME §71f

1

TOLOKE |
ICCLI0E
I IE-85K 1.0008+00
1 [i-85 1.0008+00
I Ii-90 1.000E+00
¢ 1E-131K 1.0008+00
§ Boi) 1.000E+00
6 1-131 1.0008+00
T 1B-90M 1.000B+00
& 3-90 1.0008+00
§ §i-90 1.0008+00
10 1-90 1.0008+00
11 -13l 1.0008+00
12 1-111 1.0008+00
TOLONE 1.0008+00 CC

10TAL CLASS 1 {.0008+00
10%AL CLASS 2 1.0008+00
T0TAL CLASS 3 6.0002+00
GRARD 20%AL 1.200F»01

(vl



—
<»

teot PRCGEAN S TR (VRESIIN L1 HE L |
ttr GYP QUALIPITATION BIAKFLE 2A IBY LE°MEE tet
t ¢ GYEP SOTECE AND VOLUME IRITIALIIATICN

STP GANMA SEIBLDING IRFORNATICK CALITIATEC

COMPIRIRT 1 VOLUME I

CONVERSION FACTOR = 1.0008+00
TOLONR = 1.0008+00 CC
3TA S0TR{E = 31.1618+05 (MRV/SEZ/ )

PARICLE SOURCE  ENERGY SOURCE  GROOUP RRERGY
(PECTOB/SEC/ ) (MBV/SEC/ | (MEV-BPPECTIVE)

1 1. 2408+ 04 1.8968+04 A0
H 1.0098+05 §.0770404 .90
3 3.5518+04 4.71941+04 1.3%
{ 1.8688+04 336838404 1.80
§ 5.8528+03 1.2870+04 2.20
6 3.6538+03 9. 4980403 2.60
1 1.1550+04 1.1490+08 5.3 (VARIABLL)

T0TALS  2.985E+05 3.3850+405 1.3

51852 trtt

Pa.5¢ 8)2. O}(: Bf

$4]



t 1t PRCIRAY S TP (7RRSION 11 )
ttt §YP QUALIFICATION RIANFLE 20 BT LEITER I

t ¢ SPEP ACYIVITINS APTRE 1 SBCOMD

IR0 TINE =

1.0008+00 SECO
TN

START TINE

(.0002+00
Ste?

DELth ¢

1.0001+00 SECO

{100 BEDS FR EDS R

INTBRYALS/STEP

tReor LINI?

DATA READ (DY CLASS RONBEE)
sereer CONPONENT tttessassasaneestsanne
10, BAYE YOLUXE 02 MASS 1 1 ]
1 VOLOME 1§ 1.0008+00 CC
RENOVAL RATES (PROK 1) = 0.0008¢00  0.000E+00  0.0008+00
PLOV RATES {CC /BR) P {1%02):= 1.0008+00  1.0008+00  1.0008+00
TRANSK. PRACTION (110 2) ¢ 1.0000+00  1.000£-01  1.0008-02
2 VOLOKE 2 1.0008+00 CC
IENOVAL RATES (FROX 2) = 0.0008+00  0.000E+00  0.0008+00

ter 30 STEPS WEZRR OSED RBQUIRING AN AVERAGE OF

.00

ITREATIONS PIR STEP

3

1.00008-03

- =



P«ﬁe Bid et By

tt PRIGEAN S T P (VERSIIE 1.1 ) L RL IO B E N ttae
ttt STP QUALIFICATION RIAMPLE 21 KBY LBTfHR I te
t ¢ SYRP ACTIVITIES AFRIR | SRCON

ACTIVITIRS AY RN OF THE PINB STEP

1 1
VOLOXE 1 TOLONE 2
1020008
1 IR-85K §.9971-01 2.1778-04
1 L1-8% §.9978-01 LI
3 OK-90 9.7858-01 3.7188-04
¢ IB-131K §.9972-01 1.7778-04
§ -85 §.9572-01 3.7662-05
6 1-131 §.9978-01 3.1171-05
T RB-50M 9.9742-02 3.8148-06
8 -90 §.9938-01 3,3031-06
9 Sk-90 §.9971-01 1.1778-06
10 1-90 §.9978-01 1.7112-06
i1 1-1310 9.9978-01 3.1771-06
17 11-13 9.994E-01 2.7761-06
VOLUKE 1.0002+00 ¢C 1.0008+00 CC
T0TAL CLASS 1 3.9788+00 1.1051-03
20TAL CLASS 2 1.995E+00 5.5441-05
20240 CLASS 3 §.9950+00 1.7231-05

GRARD TOTAL 1.1970+01 1.1781-03



te PRIGEAY S T 7 (VIREIOR 1.1 BAR CR 100 9 135¢ teet

£ 0 s 5TP QUALIPICATION BIAMPLE M KEY LITIER I tre
t ¢ STEP ACTIVITIES APTRR 1 SRCORD

§°7 GAEKA SHIZLDING INPORMATION CALCOLACEL

COMPCHER? | VOLOXME 1§

CORVERSION PACTOR = 1.0008+00

TOLOKE = 1.0008+00 cC
MTA SO0BCE = 1147805 (MBV/SBS) )
PAETICLY SOURCE  ENIRGY SOURCE  GROUP EKERGY
{PECTON/SEC/ ) (MRV/SBC/ ) (MBY-BPYECTIVE)
1 1.2228+04 1.8890+04 A0
1 1.0058+08 9.0488+04 .90
3 3.5210+04 €544 04 1.35
¢ 1.8498+04 3.3281+04 1.80
§ §.8252+03 1.2818+04 .20
6 3.6428+03 9.468E+03 .60
1 1.1518+0¢ 11472405 5.3 (VARIABLL)
TOTALS  2.574B+05 3, 3710405 1.1

COMPONERT 7  VOLOXE 2

CONVERSION FACTOR = 1.0008+00

TOLONE = 1.0008+00 CC

BITA §00RCE = 2.1700+01 (MRV/SEC) )
PARTICLR SOURCE  RRIRGY SOURCE  6ROCP ENIRGY
(PROTOK/SEC/ ) (MEV/SEC/ ) (WEV-BFFECPIVE)

1 7.0028+00 1.8018+00 A0
1 1.9908+00 2.6918+00 .90
3 3.5230+00 4.756K400 1.3
{ 1131000 3.9431400 1.80
§ 2.4008-01 5.2811-01 .20
6 8.3791-02 1.1791-01 .80
1 1.4988-01 7.9853-01 §.33  (VARILBLE)

P0TALS  1.618K+01 15740401 )

¥:ixfj¢L B1S of

=
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1 PROGRAM S TP (FRRSION 11 DEON 10 92952
t ¢t §TP QUALIFICATION DRAMPLE 2A KRY LETTIR I

t ¢ SIEP ACTIVITIRS APTER 1 MDD

1.0008+0C HIR- INTERVALS/STEF

I tkE =
tINE
START TIME = 1.667E-02 MIN BRRE L1NIY
18P
LT Y = 9.033R-01 MIN

DATA READ (DY CLASS ROMBIE]

terees CONPONENT tessesssesansanesesens

i (B

1

1

L13]

AKE VOLUKE 0R WASS 1 1 3
FOLOXE 1 1.0008+00 CC

RRMOVAL RATES (MROM 1) = 0.0008+00  0.0008+00  0.000B+00

1.0008+400  1.0008+00  1.0008+00

PLOW DATES (CC /BRI P {11%012) =
{1101 = 1.0008+00  1.000E-01  1.0002-02

TRARSK. TRACTION
VOLOXE 2 1.0008+00 CC

RRNQVAL RATES (MROM 1) = 0.0002+00  0.0008+00  0.0008+00
30 STEPS WERE OSED REQOIRING AN AVERAGE OF .00 ITERATIONS PIR STEP

f:%nf)e. Bl oFf BS &

ki

1.00008-05



Paﬁe_ BI7 &F BS'S‘

tea PRSEAN S TP (WRRSIAM Ll ) BAR 2R 100 400330 1 v
ton SR OGALIFICATION BXANPLE i IET LET'i ! te
t 0 STEP ACTIVICIRS APYER | KIN

ACTIVITIES AY END OF PHE PINR STEP

1 t
VOLOME | VOLONE 2
J0CLIIE
1 IR-85M 9.8321-01 1.6518-02
1 Ii-8% §.8358-01 1.6538-02
3 IR-90 2.7168-0t ¢.5650-03
4 IE-1311 §.8348-01 1.6531-02
S BE-8% 1.7228-01 1.2988-03
6 I-11 §.8358-01 1.6532-03
7 RB-90K 8.4672-01 2.0808-04
8 13-30 8.6988-01 §.1298-04
§ S1-90 9.8351-01 1.6538-04
10 1-%0 9.8358-01 1.6538-04
11 fn-131K §.8318-01 1.6528-04
12 f-131 9.6258-01 1.6182-04
YOLUNE ) 1.0008+00 CC 1.0008+00 ¢
T0TAL CLASS 1 3.2228+00 §.411-02
20TAL CLASS 2 1.7568+00 2.4511-03
Y0TAL CLASS 3 5.6298+00 1.7782-03

GRAND T0%AL 1.0618+01 5.0860-02



trt PREGIAY S0P (TRRSICN LD IR SR 10 97059 vera

ttt GTP QUALIFICATION RIAKPLE 23 IRY LB®%Li I tit

t ¢ SYEP ACTIVITIES APRER ! AIN

§TP GANMA SEIELDING INFORMATION CALCULATED

COXPONERT 1 VOLOXE 1

CONVERSION FACTOR = 1.0008+00
voLoue = 1.0008+00 CC
BETA SOURCE = 1.5268+05 (MRV/SBC/ )

PARTICLR SOORCE  ENERGY SOORCR  6ROUP ERERGY
(PROYON/SEC/ ) (MEV/SEC/ | (MEV-RPPECRIVE)

l 6.5898+04 1.6350+04 A0

1 8.5838+04 1724104 80

3 3.466R+04 3.3298+0¢ 1.35

{ 1.1328+04 1.0388+04 1.80

5 4.6590+03 1.0258+04 .0

§ 1.9911+03 1.7770+03 1.60

1 1.8338+04 9.7708+04 5,33 (VARIABLE)
T0RLS  2.137B+05 3.7308+05 1.28

COMPONENT 2 VOLOHE 2

CORVERSION PACTOR = 1.0002+00

YaLONE = 1.0008+00 CC

T 5008°E = T.6720+02 (MRV/SRC/ )
PARTICLE SOURCE  BRERGY SOURCE  6ROTP RNERGY
(PBOTON/SBC/ ) (MEW/SEC/ ) (MEV-BPPECPIVE)

1 3.3418+02 1.3368+02 40

2 1.5763+01 6.8181+01 80

i 6.4488+01 8.7050+01 1.35

{ 3.8661+01 6.9548+01 1.80

§ 5.2468400 1.1541+01 .20

6 3.0468+00 1.9192+00 2.60

1 1.3768+01 1.3360+0! 5,31 (VARIARLE)
TOTALS  5.3530+02 €.5168+02 81

P‘*ﬁ‘ Bissf Bsy



1 PRCGEAY S 1P (VERSIIK Lt
ttt ST QUALIFICATION RIAMPLE 24 KBY LICTRR I

tt STRE ACTIVITIES APTRR 1 0CR

IND TINE = 1.000E+00 BODR
tINe

SYART TINR = 1.6678-02 BOCR
step

DELTA !

§.8331-01 BOOR

DATA RAD
seatee COMPONENY ttatatnssnanateraanns
f0. TAKE VOLONE 0R MASS 1
1 VOLUME ! 1.0008+00 CC
RENOVAL RATES (FROK 1) = 0.0008+00
PLOW RARES (CC /ER) P (1 2012) 1.0008+00
TRARSK. PRACTION (1 %0 2) = 1.0008+00

1 voLOMR 2 1.0008+00 CC

RRHOVAL RATES (FROM 1) = 0.0008+00

11t 30 §TEPS HERR OSKD REQUIRING AR AVERAGE OF .00

RROF 15 3035

IBTRRVALS/STEP

Iaaoe LInlt

(BY CLASS NOMBER)
1 3

0.0008+00  0.0008+00

1.000E+06  1.0008+00
1.0008-01  1.000L-02

0.0002+00  0.0002+00
ITBRATIONS PRR STRP

f:21f3<L Bi9et 555

ki)

1.00002-03



-
LRI PECGEAY S TP (VEESIIN L1 BAR SR 109 3% ts 1

t1 o §YP QUALIFICATION RXANPLE 2h KBY LETCRR I v
tt SYEP ACTIVITIRS APERR | HOUR

ACTIVITIES AY BED OF TEE PINE SPEP

! 1
VOLTNE | VOLOKE 2
J0CLioE
1 IR-85K 3.1858-01 §.4688-01
P { B 3.6748-01 6.328-01
3 IR-90 1.0868-34 1.8662-M
¢ I3-131 3.§708-01 6.3068-01
5 BE-8% 1.8411-07 3.1648-08
6 1-131 3.6842-01 §.3142-02
T 18-90K 1.3591-05 4.2108-07
8 18-90 1.4408-06 2.6111-08
9 5i-90 3.6798-01 6.3218-03
10 1-§0 3.6798-01 §.3215-01
11 -1 3.5658-01 6.1172-03
12 11-131 1.3481-01 3.3191-01
TOLOKE 1.0008+00 CC 1.0008+00 CC
TOTAL CLASS 1 1.0838+00 1.8092+00
t02AL CLASS 2 3.6842-01 §.3148-02
Y0TAL CLASS 3 1.2300+00 2.1141-02

GRARD TO0TAL 1.8521+00 1.894E+00



ttot PROGRAN S TP (FERSIN 1. o AN R 10 300990
¢ ¢ STP QUALIPICATION DXANPLE 2) KRY LBO%RR I
t ¢ SYEP ACTIVITINS APtER 1 BOTR

STP GANKL SEIRLDING IMPORMATICN CALITLATED

COMPOMERT |  VCLOME 1

CONVERSION FACTOR = 1.0008+00

TOLONE = 1.0008+00 CC

BETA SO0ECE = 12458404 (MBVISRS/ )
PARTICLE SOORCE  RNERGY SOORCE  6ROUP RNERGY
(PROTON/SEC/  } (WEV/SBC/ ) (MEV-BFPECTIVE)

1 3.0758+04 8.3008+03 A0

2 14120+ 04 1.2715+04 80

3 4.2408+03 3.1238+03 1.3

{ 1.7108+02 3.0788+02 1.80

§ £ 4R 02 9.7788+02 .20

6 ¢.4608+01 1.1608+02 .80

1 1.8391-01 1.3431+00 (.73 (VARIADLR)
T0TALS 39770404 1.8138+04 N

COMPONENT 2  VOLOME 2

COBVERSION FACTOR = 1.000K+00

TOLONE = 1.0008+00 CC

BITA SOURCE = 1.9160+0¢ (MBV/SRC/ )
PABTICLE SOURCE  BRERGY SOORCE  6ROUF ENERGY
(PROTON/SEC/ ) (MEV/SRC/ ) (MEV-BFFECTIVE)

1 1.0278+04 4.1078+03 A0
1 44872402 {.0388+02 80
3 1.2858+01 1.835L401 1,35
{ 2.9398+00 5.2908+00 1.80
H 1.6378+00 1.6800+01 .20
6 1.6648-01 1.9931+00 2.60
1 5.0738-03 1.4008-02 .73 (VIRIABLD)

10TALS  1.080R+04 4.4330:03 A3



trr PRIGRAY  § TP [VERSION 1.1 ) BAR OF 107 901962 trat
. t ¢t 5P QUALIPICATION RXANPLE 23 KRV LETTIR 1 e
vt SRR ATTIVITIES APTRR I DAY

IND TIRE = 2.400R+01 BOCR INTRRVALS/STEP =
tINE
START TIME

1.0008+00 BOOR IRR0R 1IKIY

1.00098-0%
StEP

DRLTA Y 2.3000+01 BOTR

DATA READ (BY CLASS BUMBER)

treees CONPORENYT teettdnnntnntenaseets

0. BAKE VOLOKE OR HASS 1 1 ]
1 VOLOME ! 1.0008+00 CC

RRNOVAL RATES (PROM 1) = 0.0002+00  0.0008+00  0.0008+00

1.0008+00  1.0008+00  1.0002400

PLOV RAZES (CC /BR) P (1 7%02)
2 1.0008+00  1.0008-01  1.0002-02

PRANSK. PRACTION (1 %0

1 VOLOME 2 1.0008+00 CC

‘ BENOVAL RATZS (FROK 1) = 0.0008+00  0.0008+00  0.000R+00
#4130 STEPS WERE USED RBQOIRING AR AVERAGE 0F .00 ITERATIORS PER STRP



Pa.ge_ B23 L BSy

tees PRIGEAY st P qmRRIIIN 1D T IR U PR I ki v
ttt 5P QUALIPICATION BIAMPLE 2 [IEY 1BT1SR I vt
¢t STEP ACTIVITIRS AFTRR 1 DAY

ACTIVITIRS AY BED OF THE TINE STBP

! 1
VOLONE | VOLOME 2
JOCLI0E
1 18-85 §.3081-13 1AG4E-02
2 [i-8% 3.7758-11 9.9968-01
3 o1R-90 0.0002+00 0.0008+00
¢ IE-1300 3.583k-11 §.4322-0!
5 h-88 1.306-162 §.108-183
§ -1 3.7088-11 §.2781-02
T BB-90K 5.955-112 1.616-103
8 18-%0 3.498-113 §.495-108
§ 5B-90 3.178n-1 9.999E-03
10 1-90 3.7758-11 1.0018-02
11 1E-131K 2.1688-11 5. 744803
17 1-131 ¢.8818-12 1,2938-03
YOLOKR 1.0008+00 CC 1.0008+00 CC
TOTAL CLASS 1 1.4308-11 1.9688+00
TOTAL CLASS 2 3.7088-11 9.1788-02
ROTAL CLASS 3 1.0212-10 3.705E-02

GRARD TOTAL 1.1351-10 1.0888+00



tes PROGEAX S TP (VERSION 1.1 BAN 2R O100 90095 et

t v v 5P QUALIPICATION RIANPLE 2A IEY LRY?EE I tat

t oo STRP ACTIVITIES APTER 1 DAY

STP GAMMA SHIRLDING [NPORMATION CALCOLATED

COXPONZR® 1 VOLOME !

CORVEESION FACTOR = 1.0002+00
YOLOXE = 1.0008+00 CC
BRTA §OURCE = 1.0698-06 (MEV/SEC/ )

PARTICLE SOURCE  ENBRGT SOURCE  GROUP UNERGY
(PEOTOR/SEC/ ) (NBV/SEC/ ) (MEV-BEFECTIVE)

1 1.3978-06 §.588E-07 Al

1 8.6932-07 1.804E-07 .80

i 3.4308-07 3.2818-07 1.3%

{ 1.0088-08 1.8158-08 1.80

5 2.6802-08 5.8978-08 .

6 2.688E-09 6.988E-09 1.60

1 1.181-108 3.382-107 §.73  {VARIABLL)
20TALS  2.5498-06 1.7538-06 .69

COMPONRRT 2 VOLOME 2

CONVERSIOR FACTOR = 1.0001+00
voLOXKR = 1.0008+00 CC
IRTA S00RCE = 1.5620+04 (MRV/SRC/ )

PARTICLR SOURCE  ENRRGY SOURCT  GROOP ENRRGY
(PROTOD/SRC/ ) (MRV/SRC/ ) (MEV-RFPRCTIVR)

1 3.7308+03 1.4928+03 Al

1 5.3438+02 4.8098+02 80

1 6.4380+0¢ 8.6912+01 1.3§

[} 1.8710+00 4.808E+00 1.80

§ 1.1008+00 1.5622+01 .20

6 1.1188-01 1.8518+00 1.60

1 1.9418-99 §.1792-99 €73 (TARIDLL)
TOTALS  4.339K+0] 2.0828+03 A8

'Pnﬁe B24 oF Bss



tta PRIGEAY S TP (TRESIZR 10
POt STR QUALITICATION RIAMPLE 20 IRY LE®URR I

v SRR ACTIVITINS APTRR | NORTE

I tINE = 3.0000.00 D
rie
STARY PINE = 1.0000+0C D
§°8?
DELTAY = 2.9001+01 D
AT 1EAD
terter CONPONER® tetnneessnnessnssesassy
ic. BAKE VOLOKE 0B MASS 1
1 VOLGKE 1 1.0008+00 CC

RINCVAL RATES (FROX 1) = 0.0002+00

PLOY RATES (CC /BR) P (19012

} 1.0008+00
TRANSK. PRACTION (1110 2)

1.0008+00

2 VOLOKE 2 1.0008+00 CC

RENOVAL RATES (PRoM 2) = 0.0008+00
ttt 30 STuPS NERE OSED REGUIRING AN AVERAGE OF .00

[TLIOL B

IBCERVALS/STEF

BEpcR LIt

(BY CLASS MONBERR)
1 i

0.0008+00  0.000K+00

1.000E+00  1.0003+00
1.0008-01  1.000L-02

0.0008+00  0.0001+00
ITERATIONS PRR STEP

§ 133¢

3

1.00001-08

~

ije AN

—_—
-
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Hae BZl ot BSy

1 PRIZEA S TP (FEEsIy ool UL DTS BN T tr
tt ot §TP JUALIPICATION RIANFLE 21 IRY [RU%E: I st
vt STRP ACTIVIZIES APYIR 1 MONSE

ACTIVIRIES AT ROD OF YER PINE SUEP

1
VOL0KE 2
 [/ioei] 4
1 RR-85K La11R-4
1 Ri-8§ 9.9478-01
I IR-90 0.0008+00
¢ IR-131K 1.7298-01
§ Bn-85 0.0008+00
§ -1 1.7018-03
T 13-90M 0.0008+00
8 1890 0.000E00
9 SE-90 9.9802-0
10 1-90 §.9832-03
11 1m-131 5.9611-10
11 -t 1.338E-10
ToL0¥E 1.0008+00 cC

T0TAL CLASS 1 1.1688+00
205AL CLASS 2 1.7018-00
TOTAL CLASS 3 1.9962-02
GLARD TOTUL 1.1950+00



@

LELEL PRIGRAN 5 TP (VIESIM L.l (TLI

trv STP QUALIFICATION REIANPLE 21 IBY L8202 I
t o STEP ACTIVITIRS APYER ! NONTE

STP GANML SBIRLDING INFORNA®ION CALCTIACES

COMNPCRERT 1  VOLONE 1§

CONVERSION FACTOR = 1.0008+00

VOLINE = 1.0008+00 CC

1A So0RcE = 5.119-308 (mgv/sgc/ )
PARTICLE SOCRCE  BRERGY SOURCE  GROUP ENERGY
(PBOTON/SEC/ ) (MEV/SKC/ ) (WEV-RPEECTIVE)

1 352310 1.208-310 A0

1 §.506-311 §.856-311 B

3 1.282-316 1.690-316 1.3%

{ 5.454-218 9.816-318 1.80

5 1.498-311 3.295-317 .0

¢ 1.502-318 3.904-318 .60

1 0.0002+00 0.0008+00 1.50  (VARIABLE)
T0TALS . 6.174-310 1.795-310 AS

CONPORERT 2 YOLOME 2

CORVIRSION FACTOR = 1.000R+00

YoLONE = 1.0008+00 CC

JIth §00RCH = 1062804 (MDV/SRC/ )
PARTICLE SOURCE  EWZRGY SOURCE 6ROV BNERGY
(PROTOR/SEC/ ) (MEV/SBC/ ) (NEV-RPEPECTIVR)

1 3.3208+02 1.3182+(2 40

2 1.1101+02 §.4801401 A0

3 §.6808-06 §.0198-06 1.3

4 Lnu-0 4.9901-07 1.80

5 1.3692-07 1.6218-06 1.20

6 1.3392-08 1.9211-07 1.60

1 0.0008+00 0.0008+u0 1.50  (VARLADLD)
T0TALS  4.4300+02 .30702 43

tetpEd PROGRAN BYP O (mESIm 11 )
treg orr = 95207 Mt =10/ 91982

100§ 1988

Tttt

t

Fge R27« BSS



Ryge832% of BST

vee PRIGRLY STP-PCIMEDSEIELNER-SRDGE. IS AT O TOTR sppvrlp ot
tr TRRSION BOMBERR:1A RREVISION DAYTLRE WS §/29s92

tYODAY'S DAtk o= 107 /193 SPARY TIND = 9:58:%9
REPROUCTION OF IRPCT DATA DBCK

+ + + + + + + +
V=3 S:=1
I1= 12 M= 3 MG=7 Wi: 1

IKB-850 1 4.29788-05  54.02348-03  10.00008+00 10.0000E+00
-85 1 2.04508-09 19.0683E-06  S6.5688E-06  10.00008+00

ME-90 1 21446200 10.0000E.00  10.00008+00  10.00008+00
18-1310 1 6.77580-07  (1.08368-08  10.0000B+00  10.00008+00
S1R-85 2 €.0299R-03  [0.0000E+00 10.0000I+00  10.0000K+00
01-131 7 9.97831-07 114.99328-06 124.62100-0¢  10.00008+00
TRB-90K 3 2.68668-03  32.55211-03 10.00002+00 10.00008+00
0RE-90 3 4.4149B-03  31.8894E-00  76.17920-05  10.00008+00
9SE-90 3 7.6801B-10 72.6248R-03  84.41492-03  10.00008+00
101-90 3 3.00388-06 97.68015-10 10.00008+00  10.00008+00

1108-1310 3 6.4180E-06  10.00008+00  10.00008¢C0  10.0000R+00
1290-131 3 4.62102-0¢ 111.4248E-06 10.00008+00  10.0000E+00

A0 .90 1.35 1.80 3.0 1.40 1.50
1RR-85K .255187+0123-3000+000040000+00004000040581+0
R-85  .25100040223-2000+0000+0000+0000+000040514+9
JR-90 1.315766-1233+04624030640491-1190-1448-1286+1
4I1-1310 . 142664-2000+00004000040000+00004000040%55¢0
SBE-85 1.00300000334-1233-1659-2275-2000+0000+0183+]
61-131  .190317+0625-100040000+0000+0000+000040723+0
TRB-90N 1.388344-2855¢0195+0472¢0186+011840144+147341
8RB-S0 1.9600004027740963-1192-1366-111140162+153341
95R-90  .196000+0000+0000+0000+0000+0000+0000+0000+0
107-90  .935000+0000+0000+0000+0000+0000+0000+0000+0
117B-131X . 190112+0828+037740219-1735-1871-200040227+1
1208-131 .719130¢0162¢014240323-200040000+0000+0150+1

> - T T T T T T



vrr PROGRAN StP-PC(THESHUUIE-SENGL IS

tr TLRSION poMNBLR:1L

ttodATtS DAYTE =

STP QUALIFICATION RXANPLE 20 XEY LBTTRR 0
=3

1 'VOLONE 1!

1 'voLoue 2

3 'voLONg 3

-1

SOURCE ARD ¥CIOME INTTIALIZATION
¥11.00¢CC

0
0 1.0
2:.000090.98
om .

ACTIVITINS APTER 1 SECORD
1m

ACTIVITIRS APTRR 1 AIR

1 B00R 150

ACTIVITIRS ATTER 1 HOUR
24 BOOR

ACTIVITIRS APTER 1 DAY
00

ACTIVITIRS ATTRR 1 MORTE
!

!

- 3w -
@ - - 2

BrvIsion

stine

At
)

tly

Te

tr sgpv:lt
LS §/79/92
= 8550

Pcﬂg_BZQ, er B

Tttt

<o

-



F:%~3!L B3C o BRSE
t1t PRIJEAY S TP [VEESICR 1.0 AR QK 10 §/19%2 ttte

DATA POR TBIS ROX O SERIZS OF RONS

BUNBER OF ISCTOPES (DATA CARDS: = 12
BUXBER OF COMPORENTS (ALL ROBS) = 3
JOMBER OF CLASSZS OF ISOTOPES = i
BUMBER OF SOURCES (MAIINDN) : 1
NOMBER OF GANNA GROTPS : 1
NUMBER OF PRECORSORS (MARINDM) = 2

SYORAGE LOCATIONS RBQUESTRD 2225000
STORAGR LOCATIONS OUSED = 1045



Fage B3/ of BS®

ttve PRIGIAY s TP (VERSION L1 ) [ TURY IR U LM te e

$ 02 §TP QUALIPICATION RIAMPLE 2B ROV LITRRR U te

BUCLIDE DATA INPCY (LIBRARY)

JONEER  BAME CLASS LANDA(1/BR)  PRECTRSOR (HC.,DA%)-

1 [B-85X 1 1.54728-01 § 15101 1 0.00000+00
z 1-4 1 1.3T64E-06 1 1.95648-06 §  1.20048-08
i -4 1 1.72060401 1 0.00008+00 1 0.00008+00
{ 1E-11K 1 2.491-0 6 1.64501-05 1 0.00005+00
5 BR-88 1 1.45088+00 1 0.00008+00 1 0.00008+00
¢ 111 1 .59221-03 1 2190803 17 3.8%221-03
1 28-90K 3 87181400 3 115100400 1 0.00008+00
$ 1B-%0 3 1.58941+00 1 1.40028401 T 3.48558-01
' §8-50 3 .76480-06 1 2.70128-06 8 2.70481-06
10 1-50 3 1.08142-02 § L.ee142-02 1 0.00002+00
1 -1 3 2.3108-02 1 0.00002+00 1 0.00008+00
1 b R 3 1.66361400 11 3.6318-01 1 0.0000E+00



t tt

t ot ¢ STP QUALIPICATION RIAXRLE 2B RRY LBC0ER 7

[§3T0P8

PEZZRAX

BETA

NEV/DISC

BFTECTIVE ENERZY

[3-25K
Ie-82
1E-9¢
IE-23
18-85
I-13!
£8-90X
R8-90
§e-90
1-90
2E-131K
fR-131

88
A8
1,318
A4
1.003
A9
1.388
1.960
136
83
A9
T

§te

ITEREINN 11

)|

[TL

1

SRS EH

GAMNA [MEV'DISZ| BY GROGP ARD NAL ZRERSY (MEY

i
800
00
002
A3
000
R
83
838
an
000
.000
828
162

i { §
1,350 1.800 2.20¢
000 000 000
000 000 .00t
462 386 048
000 000 000
023,007 003
000 000 .000
85 412 188
096 019 .0M7
000 .000 000
000 000 000
A1 i
470,000 000

§
2,800
000
000
018
000
000
. 000
A8
A1
.000
000
009
.00

7

i

A
000
002
048
000
000
000

1.440

=3

620
000
000
000
.000

48
N
31.863
164
1.83¢
X
{13
§.330
000
000
.10
1.500

Tttt

Page B325 BSS



Rge B33oF BSS

LELEL R FRISEM S TP iFERLINR L1 [ {10 IO TR ESEEN tra

tovot 2P QUALIPICATION RIAMPLE 28 KBY LET0RR 0 te
BCN LOCF [NPORMATION POR YEIS RO PCLLINS

L. RUXSZE OF CONPQRER®S OSEC IN THIS RON Lo0P

"
s

ECCRT, CALC. TYPR (0/INVENTCRY, 1/COMCENTRATION) = 0
IR, =- ACT/CONP.  --- ACT/GH.
IDECAY, CALCOLATE DAOGRTER PRODICTION (0/YES.1/RO} = 0

(DEFACLY =0)

ITNAL, MALINUN NONBER OF IYERATIONS PER PINE STEP = 0
(DEPAULY = 10)

KDEBGCG,  DEBOG OPTIOR (O/NORMAL OUTPOY, 1/MOCEG) = 0



O 4N e o D

10
1
12

10!
fot
10t
Rl

1ttt

tt 0GP QUALIPICATION BIANPLE 2B KBY LET7ER O

(o

18-85%
fi-65
IE-90
1-131N
1p-85
[-i31
HE
8-90
§8-%0
1-90
PE-131K
t-131

AL CLASS
AL CLASS
AL CLASS
N TOTAL

1
1
i

PRUGEAY S PP

SCUBZE LIDRARY

1
SCTRCE

1.0002+00
1.0008+00
1.0008+C0
1.0008+00
1.0008+00
1.000E+00
1.0008+00
1.000E+00
1.0008+00
1.0008+00
1.0008+0¢
1.0008+00

{.0008+CC
2.000E+00
§.000E+00
1.2008+01

ITERSIIN

]

Py

1

i

nEn

16

3.

952

t

Tt

Po..ae_ B3I A BS?®



v PRIZEIY 3 v P (VEESIIR 1L
t4t SR QUALIRITATIOR BIANSLE 28 MgV LE°TEE T

t 1 STER SCTRTE AR VOLOME INTCIALIIATIOR

IR0 TINE = -1.0008+00
ting
START TIME = 0.000F00
STIF
DELIAY = 0.000R400
DATA RTAD

tteeee CONPONERT tstrnnnntttaeseetasenn

0. RAXE VOLONE OR MASS 1

1 VOLOME ! 1.0008+00 ¢C

RINOVAL RATRS (FRON 1) = 0.0008+00

PLOV RATES {CC /ER) P (11%012): 1.0002+00
PRANSK. FRACTION ( 1 %0 2) = 1.000E+00
PLOW BATES (CC /ER) P (1%013) = 0.0002+00
TRARSK. PRACTION ( 1 %0 3) = 1.0008+00

STEP SOURCE FACTOR (FRON SOURCE !) = 1.0008+00
1 YOLONE 2 1.0008+00 CC
IINOVAL RATES {PRON 2) = 0.0008+00
3 VOLOKE 2 1.0008+00

RLHOVAL RATES (rRoM 3) = 0.0008+00

1.0008+06

YLOV RATES ( /ED) T
. 1.0008+00

TRARSK. FRACTION

s G
-_
L=2

201
1)

f

11 BN IR T

INTRRVALS/S2E?

ERR0R LIN]®

(3Y CLASS WOMBER!
1 3

0.0008+00  0.0008+00

1.0008-01  1.0008-02
1.000E+00  1.0008+00

9.0008-01  9.9008-0!
1.000E+00  1.0008+00

1.0008+00  1.0008+00

0.000E+00  0.000800

0.0008+00  0.000B+00

0.000E+00  0.0008+00
1.0008+00  1.0008+00

R:ﬂt B3Sf BSw

3

1.00008-05



po.:je_ B3l of Bss

R PRSI S TR (VERSIN Ll ) BECE D 9093t
£+ St QUALIFICATION RIANPLE 20 KRY LRO*RE 0 b

’ t ¢ STE? SGURCE ARD VOLOME TMIPIALIIATIN

STE? SOCRCE DATA FRON SOTRCE IRP(!

1
TOLUNE |
| [
1 IR-35N 1.0068+00
¢ IB-8¢ 1.0008+00
3 KE-90 1.0008+00
¢ IR-131K 1.0008+09
5 BR-85 1.0008+00
6 1-131 1.0008+00
T RB-90K 1.0008+00
8 18-90 1.0008+00
9 Sp-90 1.0008+00
10 1-50 1.000E+00
11 fB-131K 1.0088+60
12 tE-131 1.0008+00
VOIONE 1.0008+00 CC
T0TAL CLASS 1 {.0002+00
T0TAL CLASS 2 3.000E+00
POTAL CLASS 3 6.000E+00
SaARD TOTAL 1.2008+01



“|'qu.,837°{‘ BSS

tre PEIIEAY s v (WRRIIN Ll TLE B LR
$o0n STF STACIPITATION RRANRLE 2B IR IRCCER O tee
vt STER SCTHCE AMD TOLTMR INITIALIIATICR

ACTIPITINS AT RMD oF 9D °INR SUEP

1
[P LN
1 IR-85K 100500
1 I1-8¢ 1AGIE-Q
3 ILE-%0 1.0002-38
¢ IE-33 1.000E-00
5 I-88 1.0008-3¢
6 I-i3 1.0008.00
T EB-90X 1.0000480
8 1-%0 10068480
$ SB-3C 1.0008+80
1 1-% 1.G0CEe
11 -1 1.000E-20
12 1%-13 1000100
YoiLONE . l.eoor.te cc

TCRAL CLASE ! {.0008.30
TOTAL CLASS 100080
20TAL CLASS 3 €.000E-00
S1ARD OTAL .. 2008401

(]



tre PRIGRAY S TP (VERSION 1.1 ) IAR X

v vt STE QUALIZICATION RIAMBLE 1B IBY LTCER O
't STRF SOURCE AKD VOLONE IN:®IALIIATICH

§TP GAMMA SEIZLDING INFORMATION CALITIATED

COEPONERT 1 VOLOXE |

CORVERSICE PACTOR = 1.000R400
TOLONE = 1.000E+00 CC
BETA SITRCE = JI6LECS (MRv/SBS/ )

PARTICLE SOURCY  EMERGY SOURCE  6ROUP RNERGY
(PECTON/SEC/ ) (WEV/SKS/ ) (MEV-RPPRCTIVE)

1 1.2400+ 04 1.0968+04 A0
1 1.0098+05 9.0770+0¢ A0
3 3.§518+04 4. 7948+ 04 1.3%
{ 1.8681+04 3,363 04 1.80
§ §.8528+01 1.2870+04 .20
¢ 3.6538+03 §.4981+03 .60
1 1.1550+04 11491405 .33 (L)

TOTALS  2.585E405 3.3850+05 1.3

109 3%

'|"Pa3¢.838 £ B <SS



1t PRGN 5@ (WERSIIE L%

trr 5 QUALTPICATION DIANPLT 78 KBY [ROYif T

¢t SYEF ACTIVITIES APYER 1 SECIM

IND TIME = 1.000E+00 SECC
L)

START YINE = 0.0008+00
si?

DRLYA Y = 1.000B+00 SE20

DATM REAL
seaeee CONPONENT seteerannnnsnnsettnss
0. TANE YOLOXE 08 MASS 1
1 VOLOKE 1 1.0008+00 CC
RENOVAL RATES (PROX 1) = 0.0008+00
PLOV RATES (CC /ER) P ( 1) = 1.0002+00
TRARSK. PRACTION (1%02) = 1.0008+00
PLOV RATES (CC /BR) P (1703) = 0.0000400
TRANSK. PRACTION (1 %03) =  1.0000+00
2 ToLmE 2 1.0002+00 CC
RINOVAL RATES (FROM 3) = 0.0008+00
3 VOLOME 3 1.0008+00

RENOVAL RATES (FRoM 3) = 0.0008+00

PLOV RATES (/BRI P (3702) =  1.0000406
TRANSE. FRACTION {370 2) = 1.0000+00

EL I s

INTERVALS/STEP

IRROE LINI?

(DY CLASS ROMBER)

1

0.0008+20

1.0002-01
1.0008+00

9.0001-01
1.0008+00

0.000K+00

0.0008+00

0.000z-00
1.0007+00

3

0.0002+00

1.0008-02
1.0002+00

9.9001-01
1.0002+00

0.0002+00

0.0008+00

0.0002+00
1.0008+00

30 STIPS WIRE USED RBQUIRING AR AVERAGE ! .00 ITERATIONS PRR $%%P

$

342
sive

Rae B39 of BST

3N

1.00008-C5



Paae B4YC fF RSy
1t PECZEAN ST P (TERSICN 1.1 AR Gr 1D 9199 trre

tr ot 5TP QUALIPICATION RIAMPLE 28 L2Y LEYTER © ta
vt SYRP ACTIVITIRS APTER § SECOND

ACTIVITINS AY XD OF PEE TINE SUEF

1 l 3
VOLUKE 1 VOLONE 2 Y0L7NE 3

[
1 TR-85K §.9971-01 .71778-04 1.832E-11
1 Ii-88 9.9978-01 310 1.9838-18
I IR-§¢ §.785E-01 2.7188-04 0.000E+30
¢ 1131 §.3978-01 1.17111-04 6.598E-15
LI | 8 1] §.9571-01 2.766E-08 2.4508-04
6 I-13t 9.9978-01 3.1778-05 3.5008-04
T EB-30X §.9741-01 3.8142-06 4. 1438-04
8 EB-90 §.9938-01 3.3038-06 2.7438-04
9 si-90 §.9971-01 2.1178-06 1.7908-04
10 1-90 §.9975-01 2.1178-06 2.750E-04
11 -3 $.9973-01 1.1775-06 1.750E-04
17 1-131 §.9942-01 3.7768-06 .7492-04
YOLOXE 1.0008+00 CC 1.0008+00 CC 1.0008+00
T0TAL CLASS 3.9788400 1.1052-03 3.83-1
2074 CLASS 2 1.9951+00 5.5441-05 4.9892-04
20TAL CLASS 3 §.9958+00 1.7212-05 1.648E-03

GEARD T0TAL 1.1978+01 1.1781-03 3.1478-03



trt PRUGRAN S TP (VERSISR 1.1 )

$ ¢ 8 STP QUALIPICATION RIANFLE 2B IRY LRTTRE U 1
¢+ STEP ACTIVITIES APRRL 1 SBCOMD

TP GAMNA SEIBLDING INPORMATION CALITLARED

COMPIERERT 1 VOLOXE 1

CORVERSION PACTOR = 1.0008+00

voLong = 1.0008+00 CC

3ETA SOORCH = 11470405 (NEV/SBC/ )
PARTICLE SOURCE  RRERGY SOURCE  GROUP RERRGY
{PBOTON/SEC/ ) (MEV/SEC/ ) (MEV-BEPRCRIVE)

1 1,202+ 04 2.8891+04 A0

1 1.0050+05 9.0488+04 80

3 3.5210+04 4754004 1.3§

{ 1.8491+04 3.3280+04 1.80

§ §.8250+03 1.2010+04 .20

6 3.6420+03 9.4681+03 .80

1 1151004 11478405 § 1 (nnne)
100005 25742405 3.3010405 1.3

CONPORERT 2 WOLUME 2

CONVERSIOR PACTOR = 1.0001+00

YOLOXE = 1.0008+00 CC

3IT) $00RE = 2.1700+00 (KEV/SKC/ )
PARTICLE SOORCE  BNERGY SOORCT  €ROIP RRINGY
(PROTON/SBC/ ) (MEV/SEC/ ) (WEV-REFECIIVE)

1 7.0038+00 1.8010+00 A0

1 2.9508+00 3.6918400 80

] 3.5231+00 4.7568400 1.3

{ 1191100 3.9431400 1.80

§ 3.400e-01 §.2810-0¢ L0

6 0.3745-02 2.1191-01 .80

1 1.4%85-01 1.9851-01 §.33 (nrmane)
T0TAL5  1.6180+08 1.574000 - 81

Y oF 10/ 90198 11t

Pa.ge. B4/ «f BEss



F;ifj e B42f BS S

UL BRIGIAN S TP (WRESIIM 1.l ¢ TN DS S E 1o
t ¢ ¢ SPF QUALIFICATICN BIANPLE 28 XBY LBUTEE T 11
to STEP ACTIVITIRS APTER 1 SEDONS

STP GAMMA SEITLDING INFSRMATION CALITLATES

CONPORERT 3 VGLONE 1

CORVERSION PACTOR = 1.000E+0D

TOLOKE = 1.0008:00

BETA SO7RCE = §.9738+01 (MBV/SBS/ )
PARTICLE SOURCE  ENERGY S00RCE  6RCTP  EBERGY
(PROTON/SEC/ ) (MEV/SBC/ ) (MEV-EFFECEIVR)

1 1.3068+01 §.2258+00 At
i 1454E+01 3. 2441401 A0
3 6.260E+00 8.4508+00 1.1%
{ 1.9458+00 5.3012+00 1.80
§ 1.3788+00 3.0328+00 .20
6 §.2795-01 14138400 .40
1 §.8268+00 3.1058+01 5,33 (VARIABLE)

10TALS  5.534B+01 7.7928+01 1.4



t1es PRIGEMY S TP (FEESIIN L

£t STF QUALIPITATICON RIANSCR 28 LY LE°f08 ©

tt SYEP ACTIVITIES APTRR | MIN

I

tINE
START TiNE

"

13414
DELTA Y

treeer CONPONENY ttenstetastasnastsnnne

0. JAE VOLONE 0K MASS
1 VOLOKE ! 1.0008+00 CC
BENOVAL RATES (PROK 1) =

PLOV RATES (CC /BR) F (190 2)
TRANSH. PRACTION (110 2)

PLOV RATES (CC /ER) P (1203) =
TRARSH. PEACTION (1 20 3) =

3 VOLONE 2 1.0008+00 CC
RENCVAL RATES (PRON 2) =

3 VOLONE 3 1.0002+00
RENOVAL RATES (PROX 3) =

PLOW RAZES ( /ED) P (3101
TRANSK. PRACTION ( 3 10 2)

[T

st 30 STIPS WERD OSED RBQUIRING AN AVERAGE 07

1.00CB+20 KIX
1.6678-02 XIX

9.8338-01 MIR

DATA READ
1

0.9002+00

1.00¢2+00
1.0008+00

0.0008+00
1.0008+00

0.0008+00

0.0005+00

1.0005+06
1.0008+00

[TLIN) s

TRTERVALS/SYED

BRR0R LINIY

(BY CLASS NONBER)

l

0.000B+00

1.0002-01
1.0002+00

§.0008-01
1.0002+00

0.0008+00

0.0008+00

0.0008+00
1.0008+00

i

0.0008+00

1.0008-02
1.0008+00

§.9008-0
1.0002+00

0.000z+00

0.0008+00

0.0008+00
1.0008+00

00 ITERATIONS PER STRP

‘1 PGAJg 8"*3 Op BSS

i

1.0600E-08



Pge B449 s BSS

trta PRIGEAN S TP (FEESICN 1.1 ) BAR SR 139997 1
toet S0 QUALIPICATICH BIANPLE 2B KEY LEIT®RR © tee
to SYEP ACTIVITINS APTRR | A1)

ACTIVITIES AY END OF THE PINR STRP

1 1 3
VoLOKE | VOLOME 2 TOLOXE 3

JOCLITE
1 IR-85K 9.8328-01 1.6528-02 1.8048-09
1 Ii-8% §.8358-01 1.6535-02 1 404E-16
I OAR-90 1.7163-01 4.5652-03 0.000E+00
¢ L1 §.8348-01 1.6532-02 3.9408-13
S BR-85 1.7228-0! 1.2988-03 1.168£-02
§ 1-131 9.8358-01 1.6532-03 1.488E-02
T 1B-90M 8.4673-01 1.0801-04 1.4028-02
8 18-90 8.6988-01 §.1260-04 1.31L-02
y si-%0 9.8351-01 1.6538-04 1.6368-02
10 1-% 9.835E-01 1.6538-04 1.636E-02
11 21318 Y.8318-01 1.6528-04 1.6368-02
12 1-131 $.6250-01 1.6185-04 1.6028-02
TOLOXE . 1.0008+00 CC 1.0008+00 CC 1.0002+00
P0TAL CLASS 1 1.2228+00 §.4u1-02 1.8058-09
P0TAL CLASS 2 1.7568+00 1.9511-03 3.6568-02
T0TAL CLASS 3 5.6298+00 1.7788-03 9.2838-02

GRARD P0PAL 1.0610+01 5.8871-02 1.1948-01



tta PRoodh¥ S TP FERSIIR LD LU

t vt TR QUALIFICATION EIAMPLE 2B KEY 12991i ¢
vt STEF ACTIVITIRS APTER 1 MiR

STP GLMMA SEIRLTING INPCRMATION CALCTIATER

CONPImERT ! WCLOME !

CORVERSIOR FACTCR = 1.0008+00

VoLOKE = 1.0008+00 CC
BETA SOGRCE = 2.5260+0% (NEV/SEC/ )
PARTICLE SOURCE  RNEEGY SOURCE  GRICP  EMERGY
(PEOTCR/SRC/ ) (MEV;SEC) ) (MEV-RPPECTIVE)
{ 6.5898+04 2.636R+04 40
1 8.5838+04 1. 7124R+04 .80
3 1.486E+04 33298404 1.38
{ 11378404 1.0381+04 1.80
5 4. 6598403 1.0258+04 1.0
6 2.9910+03 17778403 2.60
1 1.8330+04 9770804 5.3 (VARIAMLR)
107ALS  2.137040% 1.7308+0% 1.28

CONPONENT 2 VOLONE 2

CONVERSION PACTOR = 1.0001+00
ToLoNR = 1.0000+00 CC
BItA §OURCE = T.AT4ReCD (MEV/SRC/ )

PARTICLE S0URSY  ERERGY SOURCE  GROUP  RNERGY
(PROTON/SEC/ ) (MEV/SEC/ ) (WEV-RRERCYIVE)

1 3.3438+02 1.3370+02 A0

1 1.5760+01 6.818E+01 .90

] 6. 448E+01 8.7051+01 1.3%

{ 3.886E401 §.9948+01 1.80

L] 5. 2460400 1.1540+01 2.0

6 3.0468+00 1.4198+00 .60

1 13768401 1.3302+01 5.3 (VARIABLE)
POTALS  5.3550+02 4.5171+02 R 11

I R LY

t 1ttt

1

]



Pauje, BY6 of BSS

tr PRIGEAX S TP (VEESIOR LD [TLIL IS A b M ttt
‘ t ¢t 5OF QUAZIPICATION BIAMELR 20 IBY LETTER C LI
tr SYEP ACOIVITINS APTRR L XIN

STP GAKXA SRIBLDING INFORMATION CALCOLATEZ

COXPCRENT 3 VOLOME 3

CONVEESICK PACTOR = 1.000B+00

YOLONE s 1.0008+00

BITA §00RTE = 1.4780403 (MEV/SES) )
PARTICLE SOCRCE  QMBRGY SOORCE  6ROTP BRERGY
(PESTON/SEC/ ) (MBY/SEC/ ) (MEV-RPPECTIVE)

1 1.7318+02 3.0928.02 A0

1 1.3670403 1.230£+03 90

3 34998402 70002 1.3

{ 1.5158+02 2.7268+02 1.80

§ 1.3062+01 1.6078+02 1.20

6 €.7228401 1.2288+02 1.60

1 2.9438+02 1.5698+03 5.3 (VARIABLE)
P0TALS  3.056R¢03 4.1360+03 1.35



et PRIGEAX S TP VERSISR 1Y
t 48 5P QUALIPICATION EIANPLE 2B [RY LRTTIR U
v v STEP ACTIVITIRS APTRR | 8OCR

IND TINE = 1.0008+00 HOUR
TINE

STARYT TIME = 1.667R-02 BOUR
§UEe
DELTA ®

9.8338-01 BOUR

JAth READ
teeees CONPIAENY trrennsnnnsnnsaananane
1. LIL1 VOLOME Ok MASS 1
1 VOLUKE ! 1.0008+00 CC
RENOVAL RATRS (reo¥ 1) = 0.0001+00
PLOW RATES (CC /ER) P (1%01) = 1.0008+00
TOANSK. PRACTION ( 1 = 1.0008¢00
PLOW BATRS (CC /ER) P (1%03) =  0.0008+00
TRANSH. PRACTION { 1 20 3) = 1.0008+00
2 VOLOKE 2 1.0002+00 €C
RENCVAL RATES (MROX 1) = 0.0001+00
3 VOLONE 3 1.0008+00
RENVAL RATRS (FROX 13) = 0.0002+00
FLOW DAZES (/BRI P (32012} 1.0008+06
TRARSH. FRACTIOR (310 2) = 1.0000+00

st 150 STEPS WRRR OSED REQUIRING AN AVERAGR OF .00

[TLEN]
INTRRVALS/StE7
BRECE LINI?
(BY CLASS NOMBER|
1 ]
0.0008+00  0.000R+00
1.0008-01  1.00.2-02
1.0002+00  1.000E+00
9.000E-01  9.9002-01
1.0008+00  1.0002+00
0.000E+00  0.000E+00
0.000E+00  0.000L+00
0.0008+00  0.0002+00
1.000E+00  1.0008+00

IRTRATIONS PRk StRP

PR B T I

Pcujc BYT7 F BSE

150

2.00008-06



LELEL PROGEAX S TP fPEREEINN Ll
tte ST QUALIPISATICN DIANELE 78 IBY IRITER O
t ¢ STEP ACTIVITIRS APTER 1 BOTE

ACTIVITINS AT LND OF TR TINR SUER

1 1
VOLONE ! VOLONE 2
| [
1 KR-35K 3.1858-01 5.4731-01
1 I§-8% 3.4798-01 §.3218-01
3 -9 1.086E-3 1.866E-M
¢ IE-130 31.6708-01 6.3068-01
5 BR-85 1.8418-07 3.1648-08
§ I-131 3.684E-01 §.3148-0
T RB-90M 1.3598-0% 4.2088-07
8 B&B-%0 1.4408-06 1.6108-08
§ Se-90 3.6798-01 6.3115-03
10 1-9¢ 31.6798-01 6.3212-03
IO DEM | 3.9951-01 6.1778-03
12 1-13 1.3492-01 1.3192-03
VOLUNE 1.0008+00 CC 1.0008+00 ¢C
T0TAL CLASS 1 1.0838+00 1.8100+00
TOTAL CLASS 2 3.6848-01 6.3148-02
T0TAL CLASS 13 1.2308+00 1.1141-02
€RAND Y0TAL 3.6520+00 1.8942+00

]

3

TOLONE 3

4.3988-14
JAUE-2
g.0002+0¢
1.5098-11
1.8478-07
§.498L-01
§.0118-0%
2.4470-06
6.2588-01
6.2588-01
6.1158-01
2.2951-01

1.0002+00

1.5148-11
5.6980-01
2.0938+00
1.6628400

AR X

. caan
ICTER IS T

ttrt

]

t

F:%ijqa B34S Ff EST



tt PRIGEAY S TP (VEESISR L. QAR OK 10/ 9719%; 1ttt

tov ot STP QUALIFICATION BIANFLE 28 [RY LRTIRR 0 1t

tt STRP ACTIVITIRS APRRR | HOTR

§T7 GANNA SHIELDING INPCRMATION CALCULATE:

CONPONERT 1 VOLOME 1

CONVERSION FACTOR = 1.0008+00
VOLOXE = 1.0008+00 CC
BETA SO0BCI = LUSRe04 (MRV/SEC/ )
PABTICLE SOURCE  ERERGY SOURCE  6ROOP ENER3Y
(PECTON/SEC/ ) (MEV/SRC/ ) (MEV-RPPECTIVE)
1 2.0758+04 8.3008+03 Al
1 14120+ 1.2710+04 .90
] {.2408+03 §.7238+03 1.35
{ 1.7108+02 3.0781+02 1.80
§ 444802 §.7788+02 .20
§ 4.4608+01 1.1601+02 .60
1 1.8398-01 1.3431+00 .73 (VARIADLE)
T0TALS  3.977004 3.8130+04 N

CONPONERT 2  VOLOME 2

CONVERSION PACTOR = 1.0000+00

YOLONE = 1.0008+00 CC

BITA SOURCE = 1.5160+0¢4 {MRV/SEC/ )
PARTICLE SOURCE  RWERGY SOURCE  6ROUP ERERGY
(PBGTOR/SBC/ ) (MEV/SBC/ ) (MEV-RPPRCIIND)

1 1.0288+04 .1100403 A

1 4.4878+02 4.0381+02 80

1 1.2855+01 98350401 1,35

{ 3.9398+00 5.2903+00 1.80

§ 1.6378+00 1.6800+01 .20

6 1.6641-01 1.9932400 .80

l 5.0708-02 2.3981-02 473 (VARIADLD)
T0TALS  1.081Re04 ¢.6360403 N

Page B4



Pa:je_ BsC «f BSy

teta PRIGEAN S TP (TERSION 1.1 ) B 10900992 te
. tr ot STP QUALIPICATION DIANPLE 20 IBY LETTER 0 te
vt GYEP ACTIVITIRS APTRR 1 BOCR

§2F GANML SEIELDING INPORMATIOR CALCULATED

COMPORERT 3 VOLONE 3

CONVERSION FACTOR = 1.0008+00
TOLONE = 1.0008+00
BETA SOURCE = 4.0608+04 (NEV/SEC/ )
PARTICLE SOURCE  BNERGY SOURCE  GRODP EWERGY
(PROTON/SEC/ ) (MBV/SBS/ ) (MEV-RPRECTIVE)
! 2.5388+04 1.0158+04 A0
1 1.3810+04 113804 .50
i 1.2128+03 §.736803 1.3
{ 1.9088+02 5.2368+02 1.80
§ 7.5608+02 1.6638+03 .0
6 1.5878+0: 1.9731+02 .60
1 4.8288-01 1.2841+00 €73 (VARIABLE)
TOTALS  5.7528+04 €.3708+04 18



v FEI3EAN

E§5 P CFEREIY L

Cor S0 QUATIRIIATION RRIAMELE 2B IV LIPMER G

LI 3 L W 4 o4 (I VA T IR T}

BEDTIE = 2.400ne0 BCTH

1L
START TINE = L1.OCSEOT BOTE
sue
Miat = 2.3008.80 1002
DATL MRS
seeenn CORPORERY tasasensstaesnannnnnny
B, LILY YOLONE 01 NASS 1
1 voLome 1 1.0008400 <C
RENOVAL RATES (FROK 1) - 0.0008+00
PLOW RATES 1 /ER: 7 (1 0G 1) = 1.0002-00
TRATSH. PUACTION {170 Q) = 1.0008+00
FLOV NATES (CC /ED) P (S %031 = 0.0000-00
TRANSK. PRACTION (1203 = 1.0008+00
2 VOLOME 1 1.0062+00 CC
RRNOVAL BATRS (IROR 1) = 0.0008+00
3w 1.0008+02
JENOVAL WATES (PROK 1) = 0.0008+00
PLOW RATES (/) 7 (3%02) = 1.0000:06
TAABSE. PRACTION ( 3202) = 1.0008+00

st 30 STEPS UBRY OSED REQUIRIGG AN AVERAGE OF

[T1

INSRRVALS STRP

TRRoR L1ncY

(8Y CLASS mONBRR!

1

0.0008+¢0

1.0008-01
1.0008+00

9.0008-01
1.0002+00

0.0008+00

0.000E+00

0.0001+00
1.0008+00

]

0.000E+00

1.0008-02
1.0002+00

9.9008-01
1.0002+00

0.0001+00

0.0001009

4.0001+00
1.0008+00

ITRRATIONS PER STRP

e vase
M IS 2

“

. Fage BS1 £ BSS

3

1.00308-0¢



Pﬁﬂe BS2.f RSg

ttes PRSGEAN S TR (VERSISM 1! | (LI IR POS T ttr
tre §TP CUALITICAZION DXANPLE 28 IRY LETTIR 0 tet
ts STEP ACTIVITINS APTRR ! DAY

CUIVITIES A END OF PHE PIMR §O%F

1 1 ]
VOLONE ! TOLONE 2 YoLTNE 3
)
1 LR-85K §.309e-13 2.4661-02 0.000E+00
1 13-85 3.188-11 §.9981-01 0.0002+00
3 Ik-90 0.0008+00 0.0008+00 0.000E+00
¢ IE-131K 3.5638-11 Y.4381-01 1.3508-11
§ 1e-85 1.30¢-162 6.108-153 §.497-152
6 1-131 3.1088-11 §.2781-02 8.9028-0¢
T 1B-50M 5.985-112 1.615-103 1.561-101
8 -9 3.488-110 9.492-108 §.172-103
§ si-50 3.7758-11 9.9958-03 9.8991-01 .
10 Y-90 3.8-11 1.0012-02 9.9142-01
1 m-13 2.1688-11 5.7443-00 5.6868-01
12 21-13t 4.8811-12 1.2931-03 1.2801-01
VOLOKE - 1.0008+00 CC 1.0008+00 CC 1.0008+00
TOTAL CIASS 1 1.4300-1! 1.9688+00 2.3581-11
T0TAL CLASS 2 3.7088-11 9.27181-02 g.%021-01
10741 CLASS 3 1.0218-10 1.1053-02 2.6780+00

GEAND T0TAL 1.1352-10 1.0882+00 3.5680+00



llllp&%e- 8530{: 858

tet PRIGEAY S TP UFERSIIE LU BAR QR 130§l
‘ t ot §YP QUALIFICATION DXANPLE 28 KET LE?TRR C tet
t o SYEP ACTIVITINS APTER 1 DAY

STP GAMMA SEIZLDIRG INFORMATION CALUGIATED

COMPOREAT 1 VOLUME 1

CORVEZSION FACTOR = 1.0008+00

YOLOME = 1.0008+00 CC

BITA S0URCY = 1.669E-06 (MRV/SES) )
PARTICLE SCURCE  ENERGY SOURCE  6ROCP  RMERGY
(PEOTOR/SEC/ ) (NEv/SBC/ ) (MEV-BFFRCTIVE)

1 1.3978-06 §.5881-07 A0

1 8.6938-07 1.81E-07 90

3 1.4308-07 3.2810-07 1.3

{ 1.0088-08 1.8158-08 1.80

§ 1.680E-08 5.8978-08 .20

¢ 1.6882-09 §.9882-09 1.60

1 7.151-108 1.382.107 473 (VARIABLE)
T0TALS  2.5491-06 1.7530-06 .63

CONPONRRT 2  VOLOME 2

CORVERSION PACTOR = 1.0008+00

701062 = 1.0008+00 CC
BITA SO0RCH = 19620404 (NEV/SEC/ )
. PARTICLE SOORCE  BNERGY SOORCE  GROCP RNRRGY
(PROTON/SES/ ) (MEW/SBC/ ) (MEV-RPERCTIVE)
1 1.1318+03 1.4920+03 A0
1 §.3431402 §.8098+02 Rl
3 §.438E+0] 8.6910+01 1.3%
4 1.6711+00 4.8082+00 1.80
§ 1.1003+00 1.5621+01 .U
6 1.1198-01 1.8510+00 .60
1 1.9408-%8 9.1761-98 .13 (VARTARLE)
T0T0LS  4.3400+03 2.0021+03 A



'Paﬂt BS54 of Bss

teat PROGEAY S TP GTERSIIR 1L ¢ UL A B 1 tet
‘ t oo SR QUALIPISATION RIAMPLE B REY LE*TER O et
et SORP ACTIVITIIS APORR ! MY

STP GAHKA SECZLDING INPURNATICN CALCOLATES

COMFORERT 3 VOLOME 3

CORVERSION FACTOR = 1.0008+00
VOLOXE = 1.0008+20
BETA S0CRCY = 55140404 (MIV/SEC) )

PARTICLE SOORCE  BRERGY SCURCE  6RODP  ERERGY
(PBOTOR/SEC/ ) (MEV/SEC/ ) (MBV-RPPECTIVE)

1 3.3308-04 1.33200¢ A0

1 2.2508+04 1.0250+04 0

3 §.3730+01 8.6048+03 1.3§

{ 1.6450402 4.7600+02 1.80

5 1.0292+02 1.5461+03 .20

6 1.0488+01 1.8321+02 2.60

1 1.4758-97 8.8688-97 4713 (VARTAMLE)
POTALS-  6.3208+04 {47004 0



“R‘J,_BSS&‘BS‘Q

tres PRGGEAX S TP (FERSINM Ll BAR QN 107 900350 v
tooor §I0 QUALIRICATION RIANPLE 7B IRV LR°TIG 0 tee

tt STRP ACTIVITIRS APTER [ NORTR

I TIME = 3.0000+01 D IBRERVALS/STEP = 30
$1.11

STARY TINE = 1.000R¢00 D teRop LINIY = 1.0088-08
STEF

DELTA Y = 2.9008+01 D

DATA RBAD (BY CLASS BOMBER)

tetres CONPONEN® stteeatrestescantennns

1. JANE TOLOKE OR MASS ) ! i
1 VOLOME ! 1.0008+00 CC
RDNOVAL RATRS (FROM 1) = 0.0008+00  0.0008+00  0.00CL+00

1.0002+00  1.0008-01  1.000E-02

PLOV LAYES {CC /ER) P (1%02) =
201 = 1.0000+00  1.000E+00  1.0002+00

1
TRARSK. FRACTIORN (1 202

0
0
PLOV RATES (CC /8R) P (12013} 0.000E+C0  9.000E-01  §.9008-01
TRANSH. FRACTION (11013) = 1.0000+00  1.000B+00  1.0002+00

2 VOLUNE 2 1.0000+00 CC
BENOVAL RATES (FROM 1) = 0.0008+00  0.0008+00  0.000R+00

3 WCLONE 3 1.0008+00

RENOVAL RATES (FRON 3) = 0.0008+00  0.0002+00  0.000K+00

PLOW RATES (  /ER) P { )

t 1.0000+06  0.0000+00  0.0008+00
TRANSK. FRACTION ( 3%

1.0001+00  1.000+00  1.0008+00

L -1

]
]
tst 30 STRPS WERR OSED REQUIRING AN AVERAGE OF .00 ITERATIONS PRR STIP



Pﬂ-rjf- BSGk c*Rsg

e PRCZEAY S0P (PERSICN D1 | LI BENORE IR E N tre
ttr §TP QUALIPICATION BIAMPLE B KEY LRITR U tee
vt STEP ACTIVITIES APIER 1 MORCE

CIIVITIES AT KD CF PHE PINME STEP

1 3
VOLONE 2 VOLOKE 3

BUCLIE
1 IR-85K §.2048-48 0.0008+00
1 Ii-8§ 9.9478-01 0.0008-00
3 OIR-90 0.0008+00 0.0008+0C
¢ 1131 1.7828-01 1.1631-12
§ Bi-8% 0.0002+00 0.000E+00
6 I-131 1.7101E-03 8.1678-02
T RB-90K 0.000E+00 0.0008+00
8 8-90 0.0008+00 0.0008+00
9 §2-90 9.980E-03 §.8801-01
10 1-50 §.9832-03 §.8838-01
11 P-131 5.9618-10 5.9012-08
12 1-13t 1.3388-10 1.3162-08
TOLONE 1.0008+00 CC 1.0008+00
T0TAL CLASS 1.1708+00 1.1638-11
10TAL CLASS 2 1.7012-03 8.16711-02
20TAL CLASS 3 1.496€-02 1.9761+00

SRAND TOTAL 1.1982+00 2.058E+00



f%gfjfL (5 sV o'g\ ES s &

LI PEIIEAM S TP TEESIIN Ll RAR SR 107§ 199 Tt
trr St QUALIFIATION RIANPLE 28 KV LE®TER © te
tv STRF ACTIVITIES ATTEIR 1 MoA*E

STP GAMMA SEIRLDING INFCRMATION SALCULATED

CONPCRENT I FOLOME f

CORVEBESION PACTOR = 1.00CR+00
TOLONE = 1.0008+00 cC
BEA SOURCE = 3.477-308 (MBV/SRC/ )
PARTICLY SOURCE  EMERGY SOURCE  GROUP ENERGY
{PRCTON/SRC/ ) (MEV/SBC/ ) (MEV-RPPECTINE)
1 ¢.299-310 1.720-210 A0
1 §.436-311 ¢.893-311 .90
3 1.252-316 1.690-316 1.35
{ §.454-318 9.816-318 1.80
5 1.458-317 3.295-317 .20
6 1.502-318 3.904-318 .60
1 0.0008+00 0.00cE00 1.50  (VARIADLE)

TOTALS  4.843-310 1.209-310 A8

COMPONERT 2 vOLOME 2

CONVERSION PACTOR = 1.0008+00

TOLONE = 1.0008+00 cC

BRTA SOURCE = 1O63R+04 (uv/sec/ )
PARTICLE SOURCE  ENERGY SOORCET  GROUP ERERGY
(PBOTON/SEC/ ) (MRV/SEC/ ) (MEV-RPPRCEIVE)

1 31.3358+02 1.3UE02 A0
1 1.1100+02 §.9881+01 0
3 6.6800-06 9.0191-06 1.3
4 3.118-07 4.9508-07 1.80
5 1.3698-07 1.621R-06 3.0
6 7.3891-08 1.9218-07 .80
I 0.0008+00 0.0008+00 1.50  (vadmLn)

TOTALS  4.4450402 1.3330:02 .82



P‘Lﬁc ng’ c": ES’S
ttrt PRIGEAY S TP (VEESIZR 1L ) 7Y B R VR IS S TN 1t

vttt SYP QOACIPICATION RIAMPCE 7B KBY LETYRR O tte
t s STEP ACTIVITIES APTER 1 MOR®S

STP GAMMA SEIBLDING IRPCRMATION CALTULATRD

COMPONERT 3 VOLOME 3

CONVERSION PACTOR = 1.0008+00
LML = 1.0008+00
BITA SO0RCE = 4.193B+04 (MBV/SES) )

PABLICLE SOURCE  ENERGY SOORCE  6ROUP ENERGY
(PEOTOR/SBC/ ) (MRV/SBC/ ) (MEV-RPERCPIVER)

{ 2.3958+03 9.5791+02 A0

1 1.0998+02 1.8898402 A0

3 6.614E-04 8.9285-0¢ 1.3

{ 3.7458-05 4.9408-05 1.80

5 1.2958-08 1.6051-04 .20

6 1.3158-06 1.9025-0% 1.60

1 0.0002+00 0.0008+00 7.50  (VARIABLD)
$0RALS  2.6058+03 11472403 M

teeLBD) PROGRAN STP (VEESION 1.1 )
tIer orer =10:9:13 BATE =10/ 9/1%92



Title Verification of Computer Prodram pagel ]| ofC27

STP (PC) Version 1.1 EGS-TR-910600-18 Project__All
calculated by EZAG Date /0/23/92 Checked by  RWW Date xo[u,(q’v
Appendix C

Example 3



P OFPRIGRAN gt -F MR

tH
=3

.
=3

=
Cliduv

tr VRRSTOr BONBER:1.! i

tYODATYT'S paAtR o= 109192
REPRODITIION OF IMPCY DATA DECX

+ ¢+ + + + +

f=3 K5:1

M= 12 IK= 3 BG=7 Ml=
1KR-85K 1 4.2978E-05  S4.0234E-03  10.00008+00
10B-85 1 2.0490E-09  19.0683E-06  56.5688E-06
JIB-9C 1 2.1446E-07 10.00008+00  10.00008+00
AIE-1310 1 6.7798E-07  61.0836E-08  10.0000B+00
SBR-8% 7 4.01998-03 10.00008+00  10.0000B+00
§1-131 2 9.97818-07 114.99320-06 124.62108-04
TRE-90N 3 2.68663-03  32.55218-03  10.0000K+00
8R5-30 3 C.41498-03  31.88942-02  76.1792-05
95B-90 3 7.68011-10  72.624BE-03  84.41492-03
109-90 3 3.00382-06  97.6801E-10  10.00000+00
1190-1310 3 6.41808-06  10.00008+00  10.0000E+00
1295-131 3 €.62008-04 111.42485-06  10.00008+00
A0 40 1.3% 1.80 3.20
1ER-85M . 255157+0123-3000+0000+0000+0000+0000+0581+0
JKR-85  .251000+0223-2000+0000+0000+0000+0000+0514¢0
JER-90 1.315766-1233¢0462+0386+0491-1190-1448-1386+1
(IE-1310 . 142664-2000+0000+0000+0000+000040000+0164+0
SIR-85 1.003000+0334-1233-1659-2275-2000+000040183¢1
61-131  .19031740625-1000+0000+0000+0000+0000+0723+0
TRB-90K 1.388344-2055+0195¢0472+0186+0118+01 444147341
8RB-90 1.960000+027740963-1192-1366-1111+0162+1533¢1
95R-90  .196000+0000+0000+0000+0000+0000+0000+0000+0
107-90  .935000+0000+0000+0000+0000+0000+0000+0000+0
110-1310 .190112+0828+037740219-1735-1871-2000+0227+1
1210-131 . 71911040162+0142+0322-2000+0000+0000+0150+1

LOKIR )1 SR
Evistion

staee

10.00008+00
10.00008+00
10.00008+00
10.00002+00
10.00008+00
10.00008+00
10.00008+00
10.00008+00
10.00008-00
10.00008+00
10.60008+00
10.00008+00

.40 1.50

PO R R T R R

At Téld

Yatl

tINt

A3

1

A

FEE BN
/2891

SN

V.u

a

¥

Feq

e C2 48 27



tet PROSRAY SRRl {%RE SEILL
YO VRRSION TONBRE:L
tYORAY 'S parR o= 107 91852
1 'socRce’
1L 210 300 410 510 610
710 810 910 1010 1110 1210
0
!
SYF QUALIPICATION RIANPLE 3 RECYCLE CAPABILITY
l=1
1 'TOLONE 1
1 'ToLONE 2'
-1
SOCRCE AMD YOLONE IRITIALIZATION
vi1.00¢cC
v21.00ccC
§1iot.e
rit2o0t.0
ra101.a
1 §pcond
ACTIVITIES APTIR 1 8RCORD
1 a4
ACTIVITIES AFTRR 1 MIN
1 BOUR
ACTIVITIES APTRR 1 HOOR
24 BO0R
ACTIVITIRS AMTER 1 WY
0
ACTIVITIES APTRE 1 MONTH
!
!
+ + + ¢+ + +

BE-5R550 15 A YLOCR OSBRIV
BRVISION DAYE ®AS 82902
STant TtINR = 10:85:4¢
+ +



Paﬁe, CHef 27

t 1 PRGGEAY S TP (TRRSIIN L.l ) ITLIES B U EE RIS TP !

DATA 7OR RIS RUM 0B SERIES OF RORS

BUNBZE OF ISOT0PES (DATA CARLS) = 12
TONSER OF COMPONERTS (ALL ROMS) = ]
BOMBER OF CLASSES OP ISOTOPES = 3
BONBER OF SOURCES (MAXINDN) : 1
RONBER OF GAM:i 3R00PS z 1
TONBRE OF PRECORSORS (MAIINOM) = 2

STORAGE LOCATIONS REQURSTRD =225000
ST0RAGE LOCATIONS USED = 1045



. Po.ﬁe_ CS o« C27

t4 0 STF QUALIPICATION RIAMPLE 3 RESYCLE CAPABILITY tee

1t PRIGRAN S TP (VERSICE 1.1 BAR CR16: 9,033¢ t

BOCLIDE DATA INPTY (LIBRART)

JONBER  maKg CLASS LANDA(1/BR)  PRECCESOR (MO.,RAYE)-

1 HRLH 1 LS00 § 1.54478-01 1 0.0000800
1 1-83 1 1.37648-06 1 1.55648-06 5 1.20248-08
3 Ki-90 1 7.72068+0! 1 0.00008+00 1 0.00008+00
{ 1-1314 1 2.43930-0 6 2.6490E-05 1 0.0000K+00
§ 18-85 2 14508001 1 0.0000800 L 0.00008+00
6 1-11 1 3.89228-03 11 1472-03 17 3.59228-03
1 18-90M I 9.47188000 3 1.15108+00 1 0.00008+00
8 kB-90 I 158848401 3 1.40028+01 7 3.65558-01
§ Si-90 3 2.7648E-06 T 2.70128-06 8 2.76488-06
10 1-50 3 1.08148-02 9 1.08141-02 1 0.00002+00
1 2301314 3o 08L-02 1 0.00008+00 1 0.00002+00
1 7n-131 3 1.66360+00 11 3.69318-01 1 0.00008.00



-
”~ - o o

tt ot

PRIIEAY

sty

(VERSIIY L

£ 4052 GUALIFITATION RIANFIE 3 RECTCLE CAPABILITY

1532508 144
MEV:DISC
BPREITIVE ERERSY
IR-85K Wi
11-8% J5
18-9¢ 1,318
15131 a4l
e-8¢ 1.003
I-131 180
18-90K 1.388
-390 1.960
§1-90 198
1-90 (838
t-131M 180
1n-131 19

1
400
497
000
077
007
000
A
003
.000
000
.000
A12
10

1
900
000
002
a3
00:
033
063
N LH
an
.000
000
828
162

3 {
1,350 1.800
Q00,000
L0000 000
A8 388
000 .00¢
023007
000 000
A8
096,019
000 000
000 000
A1
4003

§
.30
0%
000
049
.000
003
000
186
037
000
000
AN
000

I

§
2.600
00
.00¢
019
000
.000
000
118
A1l
00
.000
009
.000

1
1.500
000
000
048
000
000
000
1.440
1.620
.000
.000
000
000

g oegas
FURIE I L

GAMXA ({MEY/DISI) BY GROTE AND MAL.ENERGY (XEV)

S8t
SU
3.860
A6
1.830
J4
{730
§.330
000
.000
.20
1.500

Pﬂﬁc Coef O

-
&

-

/



AL PRLGEAY S TR GFREINN

ot 3 S QTALIRICATIN REANELD 3 RRIYCLE CAFABILIYY

BTR COTE IRPOREATION PSR ZEIS RIN POLLOES

LM wolBEE OF COMPORRNTS OSEC [N PEIS M0M LOCP -

ROl CALT YRR CO/IDVERTORY, 1/CORCEMZRAYINN:
., -- ACh/C0E.  --- ACT6N.

“

BDECAT, CALCTLATY DAUGEYER PRODTCTION (0/TRS.1/NO)
{DREACLY =0)

"

ITNAL,  AALINON BONDER OF ITRRATIONS PER T°MR S?RP =
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trt PRIZIAY S TR OUFRRSICN Ll BANGN 100 §UlEES e

€

toer SR QUALIPIZATION RIAMPLE 1 IBITILR CAPARILIYY tes

SOTEIE LIMRARY

1
S63RCE
{808 |
1 IR-85K 1.0038-00
1 [B-8% 1.0008+00
I L-90 1.0008+0¢
¢ II-131 1.0008+00
5 B-8¢ 1.0008-00
§ 11 1.0008+00
T 18-904 1.0008+00
8 -9 1.0008+00
§ 5e-90 1.0008-00
10 1-90 1.0008+00
11 -1 1.0008+00
17 -1 1.0008+00

2OTAL CLUSS ) {.0008+00
TOTAL CLASS 2 1.0008+00
20TAL CLASS 2 6.000L+00
GRAND 20TAL 1.2008.01



LI FRLGEAN s TP GWRESION 1L
vt ST QUALIPICATION RIANMPLE 3 RESYCLE luiaRll:

tt STEP SOCRCE AND VOLONE INITIALIIATION

I e = -1.0008+00

i 13
START TINE = 0.000K+0C
SHEF
DRLTA Y = 0.0000e00
DitL READ
seaese CONDORERT tosnnsteanastastnnanny
10. 111 YOLUML Ok HASS 1
1 voLOxe | 1.0002+00 CC

RENGVAL DATES (PROX 1) = 0.0008+00

PLOV LATES (CC /M) P (1t

02 1.0008+00
TRANSK. PRACTION (1 10 2)

1.0008+00

STRP SOURCE FACTOR (MROK S00RCE 1) = 1.0002+00
1 Y0L0KE 2 1.0000+00 CC
REMOVAL RATES (FROX 2) = 0.0008+00

PLOW DITES (CC /mRIP(2%01) = 1.000E+00
TRANSK. PRACTION (2 101) = 1.0000+00

1]
:

L

I

INTBRVALS/S2LF

LRRCR LINit

(BY CLASS BONBER)

l

0.0008+00

1.000E+00
1.0008+00

1.0000+00

0.000E+00

1.000K+00
1.0008+00

]

0.000K+00

1.0000+00
1.0002+00

1.000T+00

0.0008+00

1.0002+00
1.0008+00

109 92
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1.000CE-{$



st BRIl S vp o UVREIIR L
10t STP QCALIFIZATIIN RIANPLE 3 RECTCLE CARABLLITY
t s+ STRP SCTRCE AN YOLOWD INItiAlTiACICN
STEF SOURCE DATA PROM SCIRIE IMPCY
1

VOLONE !

BCLIDE

1 IR-85K 1.0008.0¢
1 -8 1.0008+00
3 IR-50 1.0008-00
¢ IE-13 1.0008+00
§ BR-85 1.000E+00
6 I-11 1.0008+00
1 BB-90M 1.0008+00
8 1-%0 1.0008+C0
§ Si-90 1.0002-00
10 1-90 1.0000+00
11 1-131n 1.0002+00
17 114 1.0000+00

TOLOXE 1.0000+00 CC

10T4L CLASS 1 4.0008+00
T0TAL CLASS 2 2.0001+00
PO CLASS ) §.0008+00
CRARD TOTAL 1.2008+01
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LR PRIIEAY S TR oWRESIAN L LIS B I R
$t 0 GYP QUALIPITATION RIANFLE 1 RBCYCLE CAPAEILIYY
tt STEP SOCRTE AND VOLONE IRITIALIZATION

ACRIVITIZS AT MO OF TH PIND STEF

1
VOLOKE @
{4 §
1 IR-85K 1.0008+00
1 IB-85 1.0008+0
I I-9 1.0008+00
¢ I-130 1.0008+00
§ 1B-88 1.0008+00
6 [-13 1.0008+00
T 18-90% 1.0008+00
8 n-% 1.0008+00
9 Sti-90 1.0008+00
10 1-%0 1.0008+00
1 -1 1.0002+00
11 -1 1.0008+00
LA 1.0002+00 CC

20TAL CLASS 1 {.000L+00
POTAL CLASS 2 2.0008+00
T0TAL CLASS 3 6.0002+00
GRARD YOTAL 1.2008+01

Tttt
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te PROGRAN S Y p o (vRRSICN 11 BAR CR 1531930
trr §tP QUALIPICATION BIANPLE 3 RECTCLE CAPARILIYY te
‘ tt SYEP SCURCE AND VOLONE INITIALISATION

STF GAXEL SRIDLDING INPORMATICN CALTTLATE:

COMPORINT 1 VOLOME !

CORFERSION PACTOR = 1.0008+00
YOLOXE = 1.0008+00 CC
BRTA S00RCE = 11610405 (MRV/SES) )

PARTICLE SOORCE  ENERGY SODRCR  GROUP ERERGY
(PBCTON/SBC/ ) (MBV/SBC/ ) (WRV-RFPRCOIVE)

1 1.2400404 1.8968+04 A0

1 1.0090+05 9.0770¢04 A0

] 3.5518+04 €. 7940404 1.3%

¢ 1.868E+04 3.3630+04 1.80

§ §5.8528+03 1.2870+04 .0

§ 3.6530+03 §.4981+03 1.40

7 11550404 1.1498+05 5.1 (wapnan)
P0TALS  2.5852+05 3.3850+08 1.1



ttt PRIGEMY STP (VERSIIN LI

UL I

vUvSTP QUALIFIIATION RIMNPLE ) RECYCLE CAPABILIST

t o SYEP ACTIVITINS APYER 1 SECOND

I TINE = 1.0008+00 SBCO
tINE
STARY TIME

0.0008+00
STE?

BBLTA T = 1.0000+0C SECC

DATA REAL
staeds CONPONIR® sttsntentnntnneranstey
10. BAKE YOLONE 0 HASS 1
1 YVOLOKE 1 1.0008+00 CC

RENOVAL RATIS (PRON 1) = 0.0001+00

FLOW RATES (CC /HR) !

(1901 1.000E+00
TRARSK. FRACTION ( L %0 2

)
) 1.0008+00

1 voLoe 2 1.0008+00 CC

RENOVAL RATES (PROM 1) = 0.0008+00

FLOW LATES (CC /ER) P (2%0

1) 1.0000+00
TRANSH. PRACTION { 2%0 1)

1.0000+00

IITERVALS/ STEF

bioR LINg?

(BY CLASS BONBER)

1

0.0008+00

1.0008+00
1.0002+00

0.0008+00

1.0008+00
1.0002+00

]

0.0008+00

1.0008+00
1.0002+00

0.0008+00

1.0008+00
1.0002+00

strae CODE SEESES A PERDBACK LOOP ARC/OR VARIABLE VOLUMR setes
seett JSTLP IS ACTOMATICALLY INCREASED DY A PACTOR 07 3 entue

st 90 STZPS WERD OSED RRQUIRING AN AVERAGE OF 1.00 ITRRATIONS PRR STRP

fige C13 of C27
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Rge CI4ef L 27
te e PRIZILY 5 TP (VERSIIN 1.1 TR R IS B tre
t v STEQTALIVIZATION BIANPLE 3 RECYCLE CAPARILYY tea

v oo STRP ACOIVITIES APYRR § SEICKD

ACTIVITIES AY RN OF THE TIKD STRP

! 1
TOLONE | TOLOXE 2
it
1 KR-85K §.9971-01 1.1778-04
1 [1-85 9.8978-0! .11
3 KE-9¢0 §.7850-01 2.7181-04
¢ IE-131 9.9578-01 1.1M1-04
5 he-8% §.9571-01 2.7668-04
6 I1-131 §.9570-01 2.7778-04
T 1B-90K §.9742-01 2.71708-04
8 1-90 9.993-01 2.7768-04
9y 5e-90 §.9971-01 .1778-04
10 1-99 §.9971-01 1.7771-04
11 f-131n §.9975-01 1.1778-04
12 -1t §.9942-01 2.7768-04
VOLONE 1.0008+00 CC 1.0001+00 CC
T0TAL CLASS 1 3.9788+00 1.1051-03
T0TAL CLASS 2 1.95%8+00 §.5431-04
T0TAL CLASS 3 §.9950+00 1.6658-03

GRARD TOTAL 1.1970+01 3.3258-03



te ot PRGEAY  § TP (VERSIN 1. | BAR O 109 Ui T

ttrSTP QUALIFICATION BIANPLE 3 RECYZLE CABARILI'T tra

tSTRP ACTIVITINS APTER 1 SRCOND

STP GANMA SEIZLDING INPORMATION CALZSIACE:

COMPOREAT 1 VOLONE !

CORVERSION FAC0R = 1.0008-00
VoLoNE = 1.0008+00 CC
BITA SOTRCE = L.UTEA0S (NEV/SEC) )
PARTICLR SODRCE  EWERGY SCORCE  6ROUP  EMEEGY
(PEOTON/SEC/ ) (MBV/SEC/ ) (MEW-RFPRCYIVE)
) 1,228+ 04 2.8898+04 A0
i 1.0058+0§ 90488404 40
3 3.5218+04 4754804 1.35
{ 1.849E+04 3.3288+04 1.40
§ 5.8250+03 1.2818+04 .20
§ 3.6420403 9. 4682403 1.40
1 1.1518+04 1147008 5.3 (mpun
TOTALS  2.5742405 33718405 1.3

CONPONERT 7  VOLOME 2

CONVERSION PACTOR = 1.0001+00
VOLOKE = 1.0008+00 CC
BETi SoORCE = 8.7420+01 (MRV/SEC) )

PARTICLE SOURCE  NWERGY SODRCK  6ROUP EMERGY
(PEOTOR/SRC/ | (MEV/SEC/ ) (MRV-RFPBCTIVE)

! 2.0062+01 8.0258+00 A0

1 1.1928+01 2.5130+401 0

i §.7810+00 1.3208+01 1.35

{ §.1358+00 9. 2431400 1.80

5 1.6188+00 3.5608+00 2.0

6 1.0128+00 31.6300+00 .60

1 5.9751+00 3.1850+01 $.3  (npnne)
T0TALS  7.1518+08 9.3641401 1.1

Pge CIS of C 27



tee PRIGRAY St P (VERSIIN LI

t ¢t SR QUALIPICATION RXANPLE 3 RECYCLE CAPABILICY

t 8 STEP ACTIVITIRS APgRR 1 AN

I TINE = 1.0000¢0C XIR
TINe

START PP 1.6671-02 ¥I0

SIEF

dEiTA ? 9.8338-01 MIN

DATA RRAD

staeee CONPOREAY ttttsenssanssesentant

10, 1AKE TOLONE OB MASS 1

1 voLOME ! 1.0008+00 ¢C

REMOVAL RATES (FPROM 1) = 0.0002+00

1.0008+00
1.0008+00

PLOW RATRS (CC /ER) P (1%012)
TRANSK. PRACTION (1 t0 2)

1 VOLONE 2 1.000m+00 CC

IRNOVAL RATES (PROX 2) = 0.0001+00

PLOV RATES {CC /ER) P {2%01): 1.0008+00
TRARSK. PRACTION { 2%0 1) = 1.0000+00

QAN OF 10/ §,199¢

INTRRVALS/S2EP

ERR0R LINIt

(BY CLASS NONBER)

1

0.0008+00

1.0002+00
1.0008+00

0.0008+00

1.0008+00
1.0008+00

3

0.0002+00

1.0008+00
1.0002+00

0.0008+00

1.0001+00
1.0005+00

seaed CODE SENSES & PERDBACK LOOP ARD/OR VARTABLE VOLONR #sast
setat JSPEP IS AOTONATICALLY IBCBRASED B3Y A PACTOR OF 3 et

sttt 90 STEPS WIiL USED REQUIRIBG AW AVERAGE OF 1.01 TITERATIONS PER STEP

”"

Fege Cl £C 27
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tttt PROGEAY S TP (FEESISN L1 ) BAR QR 16/ 81990 teua
tt 0 5P QUALIFICATION REANPLE 3 RRCTCLE CAPASILITY vt
t ¢ STRP ACTIVIYIES Ap7ER ! MIN

ACYIVITIRS AT LND OF PHE TINE S'RP

1 1
VOLOKE 1 VOLOKE 2
BOCLIDE
P { B H §.8132-01 1.6398-02
1 [IB-8% §.0360-01 1.6391-02
3 IR-90 1.7152-01 4.5271-03
4 LE-131 9.0360-01 1.681-02
5 1R-8% 1.1238-0! 1.2878-02
6 I-10 9.8372-01 1.6391-02
7 18-30M B.4688-01 1.4118-02
8 n-% 8.6998-01 1.4508-02
§ se-%0 $.8362-01 1.6398-02
10 ¥-80 9.8361-01 1.6391-02
11 f-13 $.8321-01 1.6398-02
12 -1 9.6271-01 1.6042-02
voLoNz 1.0002+00 CC 1.0008+00 CC
20TAL CLASS 1 3.2228+00 §.3700-02
TOTAL CLASS 2 1.7568+00 2.9261-02
T0TAL CLASS 3 5.6308+400 §.3821-02

GRARD POTAL 1.0613+0] 1.7688-01



teee PROGRAN S TP (VERSION 1.1 ) R or 107 90932 e

+ 5P QUALIFICATION RXAMPLE 3 RECYCLE CAPABILITY te
t 0 SYEP ACTIVITIRS APTRR 1 AN

STP GANNA SRIZLDIRG INPORMATION CALCILATED

COMPONERT |  VOLONE !

CORVEESION FACTOR = 1.0008400
TOLONE = 1.0008+00 CC
BETA S00RCE = 1.5260+05 (MgY/SBC/ )

PARTICLY SOURCE  BNERGY SOURCE  6ROCP ENERGY
(PRCTON/SRC/ ) (MRV/SEC/ ) (MEV-BPPRCYIVE)

) 6.590R+04 1.6360+04 A0

1 8.56848+04 1.7258+04 A0

3 34668+ 04 3.3038+04 1.3

{ 11338+ 04 2.0390+04 1.80

§ {.6600+03 1.0258+04 .0

§ 1.9918+03 1.1780+03 .60

l 1.8330+04 1. 7718+ 04 5.33  (TARIAMLR)
TOTALS  2.1370+05 1.7300+05 1.28

COMPONERT 2 VOLOME 2

CONVERSION FACTOR = 1.0002+00

TOLONE = 1.0000+0¢ CC

3RTA soonucy = 4.2100+03 (MRv/saC/ )
PARTICLE SQODCT  BWBESY SOURCE  6ROUP ERERGY
(PROTOR/SEC/ ) ({WEW/SEC/ ) (NEV-RPRECTIVE)

l 1.0888403 €.3931+02 Al

1 1.4300+03 1.2072403 40

3 4.1100+02 5.5480+02 1.3

4 1.8871+02 3.3971402 1.80

5 1.7660+01 1.7088+02 L0

i 4.9850+01 1.2968402 .60

1 3.0850+02 1.6281+03 5.1 (narlann)
POTALS  3.5621+03 4.5508+03 1.2

P“j._ CIE «fC27



 Rge 019 £ 27

LI PROGEAN S TP (VERSION 1.1 ) RAR OF 10/ 9/1992 t
t ¢t 5P QUALIPICATION RIAMPLE 3 RECTCLE CAPABILITY tes
t v STRP ACTIVITIRS APTER 1 BOUR

IND TINE = 1.0008+00 HOUR INTERYALS/STEP = 0
TINE

STARY TINR = 1.6671-02 BOUR 1eRoR LINIY = 1.00008-05
STEP

DRLTA Y = 9.833K-01 BOUR

DATA DEAD (BY CLASS WOMBER)
teeets CONPONENT trasatestnnanssantnne
10. JAXE VOLONE OR MASS 1 1 3

1 VOLONE 1 1.0008+00 CC

RENOVAL RATES (FROK 1) = 0.0008+00  0.0008+00  0.000R+00

PLOV RATES (CC /ER) P (1%0

1) 1.0000+00  1.0000+00  1.0008+00
TRANSK. PRACTION { 1 %0 2)

1.0008+400  1.0008+00  1.0000+00

2 voLoae 2 1.0002+00 CC

RRNOVAL RATRS (PRON 2} = 0.000B+00  0.000E+00  0.0002:00

PLOW RATRS (CC /ER) P (2 %0

10 1) 1.0008+00  1.000E+00  1.0008+00
TRARSK. PRACTION ( 2 10 1)

1.0008+00  1.0008+0¢  1.0002+00

teese CODE SEBSES A PEEDBACK LOOP AND/OR VARIADLE VOLUMR teset
seaat ISPEP 1§ AOTOMATICALLY IDCREASED BY A FACYOR OF 3 sutee

a8t 40 STEPS WERN OSED REQUIRING AN AVERAGR OF 1.22 ITHEATIONS PRR STIr



Pa_ﬂf_ c2o f£C27

t1tt PROGRAY S TP (VEESION 1.1 ) IR OF 18/ §/19%2 tee
tt s 5TP QUALIFICATION BIANPLE 3 RRCYCLE CAPABILITY tes
t ¢ SPEP ACTIVITIES APTER 1 BOUR

ACTIVITIES AT END OF TBE TINE STEP

1 1
VOLOKE 1 VOLONE 2
JOCLIDE
1 KB-85K 4.915E-0! 3143801
2 [B-85 §.6778-01 ¢.3238-01
3 Ke-90 1.6758-3 1.2768-U4
¢ I5-13MK 5.6638-01 {.3138-01
5 Bp-8% 1.8418-07 2.164E-07
6 1-131 §.684E-01 4.3291-01
T BB-90M 3.6408-05 2.1728-05
8§ B5-90 1.2228-06 1.6928-06
§ $88-90 5.6778-01 4.323L-01
10 1-90 5.6778-01 £.3238-01
11 18-13 5.5478-01 4.225E-01
12 12-131 2.0828-01 1.5861-01
VOLOKE 1.000E+00 CC 1.0008+00 CC
T0TAL CLASS 1 1.625E+00 1.238E+00
T0TAL CLASS 2 §.6848-01 4.3298-01
T0TAL CLASS 3 1.898E+00 14468400

SLARD TOTAL 4.0920+00 31178400



LI PECCEAN St p

ITEESIIR 1 RN OR 10§ 13§¢

$ 01 STP QUALIFICATION RRAMPIE 3 RECYCLE CAFARSLITY

+ 0 STEP ACTIVITING APORR 1 BOCE

SIF GANMA SEIRLDIRG INFURNAZIOR CALITIATED

COMPORERT 1 VOLOME 1

CORVERSION PACTOR = 1.000800

T0L0KE = 1.0081.00 CC

BETA S0CRCE = 5.008E<04 (NRV/SEC/
PARTICLE SOORCE  EWERG! SCURCE  GROTP ENERGY
(PBOTGR/SEC/ ) (MRV/SEC/ ) (MEV-RFFRCTIVE)

. 3202804 1.2810+04 At

1 1379004 1.961E+04 40

] 542003 8.8321+03 1.38

{ 1.6381.02 4.7508+02 1.80

§ 6.4588+02 1.5098+03 .2

§ 68828401 1.7882402 .60

1 4.3818-01 1.0778400 €13 (VARIADLE)
T00AL5  6.1368+04 43420004 )

CONPOBERT 2 VOLOME 2

CONVERSIOR TACTOR = 1.0001+00

YOLONE = 1.0008.00 CC

BT 00BN = 3.0142+0¢ (MET/SEC/
PARTICLE SOORCT  ERERGY SOORCE  6R17P  ENERGY
(PBOTON/SEC/ ) (MEV/SEC/ ) (HEV-RPPECYIVE)

1 14398404 9.7548+03 A0

1 4. B59E+04 14931404 40

| 4982803 6.7261+03 1.35

{ 1.0100+02 3.6185.02 1.80

§ 5.223%.02 13498403 .20

§ 52411401 1.3638+02 .60

1 138-01 1.9782+00 €13 (TALLLL
HTALS 46742404 3.3068+04 )

LI I O

Fqe C21e€ 27



Pajq, C226 027

LI PROGEAY S Y P (VEESION L.l ) BN OR 10 87199 te
¢ 0t SO QUALIFICATION RXAMPLE 3 RECTCLE CAPARILITT tis

t ¢ STEP AITIVITIES AFTEE 1 DAY

IRD TIHE = 2.400%+CC BOUE IRSERVALS/STE? CR 1]
TiNt

START TINE = 1.000E.0C BOCR TERdR LINI? = 1.00002-0%
STEP

DELTA Y = 2.3008+0) BOOR

DATL READ (DY CLASS HUMBER]

tereee CONPONERD eetstasnnesnnasennetes

0. TAKE VOLUME OF MASS 1 1 3
1 VOLOME 1 1.0008+00 CC

RENOVAL RATES (PROX 1) = 0.0000¢00  0.0008+00  0.0005+00

1.0006+00  1.0008+00  1.0002+00

PLOV RAZES (CC /ER) P (110 2)
1 1.0000+00  1.000E+00  1.000Z+00

TRANSK. FRACTION (1 10

1 VOLONE 2 1.0008+00 €C

RENOVAL RATES (FROX 2} = 0.0000+00  0.000E+00  0.0005+00

01

PLOW RATES (CC /BRI P (2 !
01)

TEARSY. PRACTION { 2

1.0008+00  1.000E400  1.0008+00
1.0000+00  1.0008¢00  1.000L+00

t
!

ssect CODR SEMSES & PREDBACK LOOP AMD/OR VARIARLE VOLUNR ttser
teess BSORP IS KOTOMATICALLY INCREASED BY L PACT0R 0F 3 satss

st §0 STEPS WERE OSEC REQUIRING AW AVERAGE OF 1.20 ITERATIONS PEE STRP



LI PROGIAE. S TP (VERSION 1.1 ) 1AR OF 107 §/19%2 teta
t 08 STF QUALIPICATION BIANPLE 2 RECTCLE CAPABILITY s
t s STRP ACYIVITIES AFTLE 1 DAY

ACTIVITIES AT ZXD OF THE PINE STEP

1 1
VOLOKE 1 ToLOKE 2
JOCLIDE

1 fe-85K 1.2338-02 1.2331-02

7 [1-85 ¢.9998-01 §.9993-01

I I-90 0.000E-00 0.000E+00

4 1-1318 4.7198-01 ¢.7196-01

5 Bi-8s 3.08¢-182 3.05¢-182

6 1-131 4.9111-01 ¢.9111-01

T 18-50M 1.887-102 1.887-102

8 -9 4.63¢-103 4.63¢-103

$ Si-90 §.000E-01 5.o00z-01

10 1-90 5.0008-01 §.0002-0!

1 -3 2.8728-01 .8721-01

12 1113 6.4658-02 6.4658-02
TOLUNE 1.000E+00 CC 1.0008+00 CC

TOTAL CLASS 17 9.841R-01 $.8411-01

TOTAL CLASS 2 ¢.9115-01 4.9110-01

FOTAL CLASS 3 1.3528+0¢ 1.3522+00

GRARD T0TAL 1.0271+00 2.8278+00



LI PROGEAK S Y P (VERSIGN 1.1 ) BAK OF 10¢ §/19%2 tee

t o ¢ STP QUALIFICATION EXANPLE 3 RECYCLE CAPABILIZY 1ttt
v ¢ STEP ACTIVITINS ATTER 1 DAY

STP GAMMA SEILLDIRG INFORMATION CALCOLATED

CONPONERT 1 VOLOME

CORVEESION PACTOR = 1.0002+00
T0LOKE = 1.0008+00 CC
BETA SO0RCE = 3.5350+04 (MRV/SEC/

PARTICLE SQURCE  ERERGY SOURCE  GROUP ERERGY
(PEOTOR/SEC/ ) (MBV/SEC/ | (MEV-BFFECTIVE)

1 1.8508+04 T.4010+03 A0

1 1.1510+04 1.0368+04 .90

i 3.2198+03 4.3438+03 1.35

{ 1.3368+02 14048402 1.80

§ 3.8508+02 1.8098+02 .20

6 31.5598+01 9.254E+01 2.60

1 §.4718-98 §.4808-97 .73 (VARIARLR)
T0TALS  3.376R+04 1.3228+04 .69

CONPONERT 7  VOLUKE 2

CORVEESION PACTOR = 1.0002+00
VOLOKE = 1.0001+00 CC
BITA SO0RCE = 3.9350+04 (MEV/SRC/ )

PARTICLE SOURCE  ENRRGY SOORCE  GROUP ERERGY
(PEOTOR/SEC/ ) (MBY/SRC/ ) (MRV-BFPECIIVE)

1 1.850E+04 T.4010+03 A0
1 1.1510404 1.0360+04 0
] 3.2198+03 ¢.3458+03 1.35
4 1.3360+02 2.4048+02 1.80
" § 3.5508+02 1.8098+02 1.3
6 31.555E+01 §.2541401 .60
1 9.4718-98 4.4808-97 473 (VARIARLE)
T0TALS  3.3760+04 2.3020404 .6

{:%Lflel ¢ 24 K C2 7



s PEGGEAX S TP (VERSIOR 1.1

BAN OR 107 9/1952 tre

t et STP QUALIFICAYION RXANPLE 3 RECTCLE CAPABILITY

+ + STEP ACTIVITIRS APYER 1 MONTE

KD TINE = 3.0008+01 D
TINE
START PIKE = 1.0008+00 D
step
dRLTA Y = 2.900E+01 D
DATA READ
senans CONPORERY tetnnsesnssennacasanes
30. HAXE VOLONE OR HASS 1
1 VOLUXE ! 1.0008+00 €C

RENOVAL RATRS (PROX 1) = 0.000E+0¢

PLOV RATES fCC /ER) !

{1102 1.000E+00
TRANSK. FRACTION (1 %0 1)

1.0008+00

o

2 VOLOME 2 1.0008+00 CC

IENOVAL RADES (PROX 2} = 0.0008+00

1.000E+00

PLOW RATES (CC /BR) P (220 1)
1) 1.0008+00

TRARSK. PRACTION ( 2 10

ijz C25 FC27

TNTRRVALS/STEP = 30

RERop LIN1?

1.00008-0%

(BY CLASS WUKARR)

1

0.0002+00

1.0008+00
1.0008+00

0.0008+00

1.0008+00
1.0002+00

1

0.0C0E+00

1.0002+00
1.000£+C0

0.000K+00

1.0001+00
1.000L+00

teeet CODE SENSES & PEEDBACK LOOP AND/OR VARIABLE VOLUME tsest
saene JSTEP 1S ADTOMATICALLY IRCREASED BY A FACTOR OF 3 ssass

tee 90 STEPS WERE OSED REQUIRING AR AVERAGE OF 1.32 ITERAYIONS PER STIP



Puge C20 of C27

tte PRCGRAN S T P (VERSION 1.1 ) BAR OR 10/ 39,1982 tree
t ot 5T QUALIFICATION BIANPLE 3 RRCECLE CAPABILIYTY tee
t ¢ SYEP ACTIVITIES APTER 1 NOKIE

ACTIVITIES AT BND OF PBE TIME STRP

1 1
VOLOME ! VOLONE 2
BOCLIDE
1 KR-85K 1.81E-48 1.261E-49
1 [Ii-8% 4.9748-01 €.9748-01
I -0 0.000E+00 0.000E+00
4 IE-131M 8.7188-02 8.778E-02
5 M-85 0.000E+00 0.000E+00
6 I-131 €.4738-02 {.43-02
T RB-90X 0.0008+00 G.00CE+00
8 R8-90 0.0008+00 0.0008+00
9 5B-30 4.9908-01 4.990E-01
10 1-%0 {.9912-0! ¢.9918-01
11 TE-131K 3.0108-08 3.0108-08
17 1B-131 6.7768-09 €.7761-09
YOLONE 1.0002+00 CC 1.000E+00 CC

TOTAL CLASS 1 5.8518-01 §.8511-01
T0TAL CLASS 2 4.4138-02 4.4738-02
T0TAL CLASS 3 9.9818-01 §.9812-01

GRARD POTAL 1.628E+00 1.6281+00



tees PECIEAM S TP (VERSIGN 1.l

¢ 0 ¢ STP QUALIFICATION BIANPLE ) RECICLE CAPABILITY

+ ¢ STEP ACTIVITIES APTER 1 WORIE

STP GANMA SHIELDIRG [RFORNATION CALIULATED

CONPOSENT 1 VOLOKE I

CORVERSION PACTOE = 1.0008+00

TOLONE = 1.0008+00 CC

BETA SO0RCE = 1.628E+04 (NEV/SEC/
PARTICLE SQURCE  ENERGY SOURCE  6R0UP ENERSY
(PRCTOR/SEC/ ) (MEV/SBC/ ) (MEV-BFFECTIVE)

1 1.3668+03 5. 4621402 A0

1 1.6058+02 1.445E+02 0

3 31.3148-04 4.9548-04 1.3

{ 1.4008-05 2.59208-05 1.80

§ 3.7118-0% 8.1858-03 2.0

¢ 3.7318-0¢ 9.1008-06 1.60

1 0.000E+C0 0.006E+00 7.50  (VARIASLE)
POTALS  1.526R+03 6.9078+02 A8

COMPONERT 2 VOLOKE 2

CONVERSION PACTOR = 1.0008+00

VOLOHE = 1.0008+00 CC

BETA §0URCE = 2.6208+04 (NEV/SRC/ |
PARTICLE SOURCE  BWERGY SOCRCE  GROJP [ENERGT
(PEOTON/SEC/ ) (MEV/SEC/ ) (WEV-ZFFECTIVE)

1 1.3668+03 54620402 A0

1 1.6058+02 14450402 80

3 3.34E-04 4.55E-04 1.35

{ 1.400E-05 2.5208-0% 1.80

§ 1.7718-08 8.185¢-05 .10

6 3.7315-06 9.700E-06 1.60

1 0.0008+00 0.0008+00 7.50  (VARTARLE)
POTALS  1.5268+03 §.9078+02 H

teeLQD PROGRAN STP (VLISION 1.1 )
tIEr ore =11 400 pATY =10/ §/1992

BAK OF 10/ 9/199¢

t ottt

t

Pge €27 oF C27



Title Verification of Computer Program pageD| ofD 27
‘ STP (PC) Version 1,1 EGS-TR-910600-18 Project__All

Calculated by £/ Date /6/23/92 Checked by  QUAY Date ;0/14(‘1,

Appendix D
Example 4



ver PECGRAN  ETP-PC UMD SEIECEE-SEDGD IS AT TOUR SsgpRVIC

tt VERSION NOUNBER:=11 REVISION DAYTE WAS 9/29/92

tPODATS DAYTER = 10/ 971902 STARY TINE = 12:97:28

REFRIIIITION OF INPUT DATA DECK

4 + ¢ + + + + +
LLER N L
F=17 M= 3 26= 7 Ni=1

1KE-85K 1 4.2978E-05  54.0234E-03  10.00008+00  10.0000E+00
1R3-85 1 2.0490E-09 19.0683E-06 56.5688E-06  10.00008+00

3K8-90 1 2.14465-07 10.0000E+00  10.0000E+00  10.0000E+00
(IE-1310 1 6.7758E-07  61.0836E-08  10.00008+00  10.0000E+00
SBE-85 2 4.0299E-03  10.0000E+00  10.0000E+00  10.0000E+00
1-131 2 9.97838-07 114.99328-06 124.62108-04  10.00008+00
TRE-90N 3 2.6866E-03  32.5521E-03  10.00008+00  10.0000E+00

82E-90 3 4.4149E-03  31.B894E-02 76.1792E-05  10.0000E+00
958-90 3 7.6801E-10 72.6248E-03  84.4149B-03  10.0000E+00
101-9¢ 3 3.0038E-06  47.6801E-10 10.00008+0C  10.0000E+C0
1E-131K 3 §.4180E-06  10.0000E+00  10.0000E+00  10.0000E+00
1298-131 3 4.62108-04 111.42488-06  10.00008+00  1C.0000E+00
A0 80 1.35 1.80 .20 1.60 1.50
10B-B5K . 255157+0123-3000+C00040000+0000+0000+0581+0
2M8-85  .251000+0223-2000+0000+0000+0000+0000+0514+0
3IB-90 1.315766-1233+0462¢0386+0491-1190-1448-1386+1
41E-1310 . 142664-2000+0000+00004000040000+000040164+0
SBR-85 1.003000+0334-1233-1659-2275-2000+0000+0183+1
BI-131  .190317+0625-1000+0000+0000+0000+000040723+0
TRE-30N 1.388344-285540195+0472+0186+0118+0144+147341
BRE-50 1.960600+0277+0963-1192-1366-1111+0162¢1533¢1
9SE-90  .19600C+0000+0000+0000+000040000+0000+0000+0
109-90  .9350C0+0000+0000+000040000¢0000+0000+C000+0
1199-131N . 190112+0826+037740219-1735-1871-20004022741
120131 . 719110+0162+0142+0323-2000+0000+000040150+1

R R I SR I

ttt

Pc&ﬁeDZGCDL7



tet PROGRAY  SYTP-PC(PHESRIELCEE-SRDIEY 1§ At YOOR
vt TRRSTON BUNDBERR:1.1 RIVISION DATE WAS 9/29/92
t PODAT'S DATER = 10/ $/1992 StARY tINR = 1258

1 'socRlE’

110 210 310 410 510 61.0

710 810 910 1010 110 1210

0
!

T2 QUALIPICATION EIANPLE ¢ KRY LETTRR R REMOVAL RATE
=1

1 'VOLONE 1'

2 'VOLONE 2

-1

SOCRCE ARD VOLOXE INITIALIZATION

v11.00¢cC

121
§11
rii
1200
1 SECORD 90

ACTIVIRIZS APIER 1 SECOND
1 4IF 80

ACTIVITIES APTER 1 MIN

1 800R 270

ACTIVITIES APIER 1 BOOR
24 BOOR

ACTIVITIES APTRE 1 DAY
00

ACTIVITIES APTER 1 NONTE
!

!

SERVICE

D D2

—
/
i



D4 of D21

tret PROSRAN S TP (VERSION 1.1 ) BAR OR 107 971992 1ttt

DATA POR TRIS RUN 0B SERIRS OF ROAS

TOMBER OF ISOTOPES (DAfA CARDS) = 12
JUMBER OF COMPOKENTS (ALL BORS) = 3
BUMBZE OF CLASSES OF I1S0T0PES = ]
BUNBIR OF SOURCES (MAXINU) : 1
JOMBER OF GANKA GROUES : 1
BUMBEE OF PRECORSORS (MAIINON) = 1

STORAGE LOCATIONS REQUESTED =275000
STORAGE LOCATIONS USED = 1045



D> oﬁDZ’/

trtt PROGRAX S TP (VERSICN 1.1 ) RAN OF 107 971952 1t

t 00 STP QUALIFICATION RIAMPLE 4 CEY LETTER B RENOVAL RATE 11

BUCLIDE DATA INPOT (LIBRARY!

BOMBER  BANE CLASS LANDA(1/HR}  PRBCOURSOR (RQ.,RATE)-

{ RB-85K 1 L878-01 5 LS4n-01 1 0.00008+00
1 Ii-88 1 1.37648-06 1 1.35642-06 §  1.20248-08
| 1E-90 1 1.7206E+01 1 0.00008+00 1 0.0000E+00
{ IE-1310 1 2.43938-03 6 2.64908-08 1 0.0000E+00
S BB-8¢ 1 1.45088+01 1 0.00308+00 1 0.0000E+00
6 I-131 1 3.59228-03 11 2.79478-03 12 1.59228-03
1 £B-90K 3 9.67188+00 3115100400 1 0.0000E+00
8 18-90 I 158948401 3 1.40028e01 7 3.65558-01
§ §i-9¢ 3 2.7648E-06 T 2.70128-06 8 2.7648E-06
10 1-90 3 1.08148-02 § 1.08142-02 1 0.0000E+00
i 2E-131K I 2.31088-02 1 0.00002+00 1 0.00008.00
12 13-111 3 186368400 11 3.69311-01 1 0.0000Z+00



OO —~3 O N o s B —

11t

PROGRAN

Ste

(VERSICN 1.!

!

t ¢t STP QUALIFICATIOR BXAMPLE 4 IZY LETTER B RENOVAL RATE

1501CPE BETA
NEV/DISC
BFFECTIVE ERERGY
KB-85K WEH
Ki-85 281
k250 1.31%
I-131M 42
-85 1.003
I-131 .190
k3-90K 1,388
-0 1.960
SE-90 196
1-%0 938
-3 190
1131 J19

1
400
187
0ce
an
007
000
A1
003
000
.000
000
Al
Al

1 i

900 1.350
000 000
002 000
A3 482
00C 000
033 .0
083 000
A58 188
217086
000 000
000 000
828 N
A6 .142

nron 10/ 91992

{ 5 6
1.800 2.200 2.600
000 .000 .000
.000 000 .000
386 049 08
000 .000 .000
007,003 .000
000 .000 .000
A2 186 118
019037 11
000 .000 .000
000 .000 .000
Q22 010 008
003 .000 .000

1
7.500
.000
.000
045
.000
.000
.000
1.440
1.620
.000
000
.000
000

GAMMA (HEV/DISC) BY GROUP AND HAL.ERERGY {NEV)

581
SU
3.860
A6
1.830
g8
4.730
5,330
000
000
2.210
1.500

Tttt

Db of Dz~



te PROGEAM  § v P (yEISISN 1.1 ) BAR CR 107 975992 ters

vttt StP QUALIFICATION BIAMPLE ¢ 127 LETTER B RBMCVAL RATE LU

RO LOOP INPORKATION PoR RIS ROK POLLOWS.

| b BUKBEE OF CONPORENTS OSED IN THIS RON LOOP

"
~

RCONC, CALC. TYPE (0/IRVENT0RT, 1/CORCENTRATION!
IR, -- ACH/COME.  --- ACT/GN.

EDECAY, CALCULATE DAUGETER PRODOCTION (0/VES,1/M0) = 0
(DEPADLY =20)

ITMAL, MALINON ROMBER OF ITERATIONS PER PIME S?RP = 0
(DBPAOLY = 10}

EDEBUS,  DBBOG OPYION (0/BORNAL QUTPOT, 1/MOCEO) = 0

DT of D27



teet PRLGEAY S TP (FERSION 1. ) IR CK 107 91982 tate

. t 0 ¢ ST QUALIPICATION BIANPCE ¢ KEY LRTTER R RINCVAL LATE te
SGURCE LidnARY
1
SUUECE
| [ 5
1 k-85 1.0008-00
1 I1-8% 1.0008+30
I K-90 10008400
¢ II-131 1.0008+00
S 1-85 1.00CE-00
6 1-130 1.0008+00
T 1B-50K 1.0008+00
8 1-%0 1.0008400
§ si-9¢ 1.0008+00
10 1-%0 1.0000+00
11 -1 1.6002+00
12 1-11 1.0002+00

TCTAL CLASS 1 §.0008+00
10241 CLASS 3.0008-00
1O CLASS 3 §.000E400
GEARD T0TAL 1.2008+01

¥ ]

wop



tr PROGRA S TP IVERSI(R 1.1

t st SYP QUALIPICATION RIAMEZE ¢ KEY LROTFR 2 RENCVAL RATE

t ¢ SYEP SOTECE ARD VOLOME IRITIALIZATION

B0 TINE = -1.000+00

tINE
STARY TINE = 0.000E+00
STEP
MITA Y = 0.0008+00
DATA READ
saeees COMPONENT trasststasnnssennseant
1. TAME VOLOME 08 MASS 1
1 VOLOKE 1 1.0008+00 CC

RENOVAL BATES (PROK 1) = 0.000E+00

PLOV RATES (CC /BR) P (
TRANSK. PRACTION |

1.0032+00
1.0008+00

—
-a

1
10
STRP S00RCR PACTOR (PROX SOORCE 1) - 1.0008+00

4 VOLOKE 2 1.0002+00 CC

RENOVAL BATRS (FROM 1) = $.0008-01

BAR 0N 10, 971950

INTERVALS/STEP

IRROZ LINIY

(BY CLASS ROMBEZ)

1

0.000£.00

1.0008+00
1.000E+00

1.000E+00

£.0008-01

i

0.0002+00

1.0002+00
1.0008+00

1.0068+00

5.0002-01

DA ¢ D27

= 0
1.00008-05



Do ¢f D]

1ttt PRCSEAY S TP (VEESISF 1.l ! AR OF 10/ 9/1982 LI R
$t ¢ STP QUALIFICATION RIANELE 4 KEY LETTEE B RENCVAL RATE e
t ¢ STEP SOUECE ARD VOLOME TRITIALIIATION

STEP SOURCE DATA PROM SCTRTE [NpOT

1
VOLUKE |
JOCLIDE
1 KR-85K 1.003E+00
1 KB-88 1.000E-00
3 RE-9C 1.000E+00
{ IE-131K 1.0008+0¢
5 BR-8% 1.00CE+00
6 I-13 1.0008+00
T RB-90M 1.000E+00
8 BB-90 1.0008+00
9 S2-90 1.0008+00
10 190 1.0008+00
11 f1-131 1.0008+00
12 -4 1.000£+00
TOLOXE 1.0005+00 CC

PCTAL CLASS 1 4.0002+00
T0TAL CLASS 2 1.0008+00
TOTAL CLASS 3 6.0008+00
GEARD 20TAL 1.2008+01



teat PRJSEAY S TP (VERSICR 1.4 ) BAR 0K 10/ 9/19%:
*t ¢ GYP QUALIFICATION BIANPLE 4 KEY LETTER B RENOTAL RATE
t t SYEP SOUBCE ARD VOLOME INTTIALIZACICR
ACTIVITIES AT XD OF YHE TINE SUIP
!

VOLONE §
BUCLIDE
1 Je-85M 1.0008+00
1 In-85 1.000E+00
1 IB-%0 1.000£+00
{ 1-131K 1.0008+00
S Bi-8% 1.000E+00
§ 1-131 1.0008+00
1 BB-90K 1.0008+00
8 18-90 1.000E+00
§ Si-80 1.000E-00
10 1-90 1.0008+00
11 131 1.0008+00
12 f1-13 1.00CE+00
VOLUNE 1.0008+00 CC
TOTAL CLASS 1 4.0008+00
T0TAL CLASS 2 1.0008+00

T0TAL CLASS 3 6.0008+00
GEARD P0TAL 1.200E+0}

DU D



tre PEIGRAY

(VERSION 1.1

J

BAR OF 10/ 9/193:

* v 5P QUALIPICATION EIANPLE 4 KRY LETTER B RENCYAL RATE

t ¢ STEP SCURCE ARD VOLONE INITIALIZATIOR

STP GAXXA SEIBLDING INFORMATION CALCULATEL

COMPORERT 1  VOLUME 1
CONVERSION PACTOR = 1.000B+00
VOLUNE = 1.000E+0C CC
BETA 5O0RCE = 3.1610+05 (MEV/§8%/
PARTICLE SOURCE  ENEEGY SOURCE
(PEOTOR/SEC/ (NBY/SEC/
1 T.2408+04 1.896E+04
1 1.004E+05 §.0778+04
3 3.5510+04 4. 7943+04
{ 1.8682+04 3.3638+04
5 §.8528+03 1.2870+04
6 3.6530403 9.4982+03
1 1.1588+04 1. 1458405
T0TALS  2.5858405 3.3852+05

A0

30
1.3%
1.80
.20
.60
.33

1.3

GROUP  RNERGY
{NET-EPPRCEIVE)

{VARIABLE)

D12 D27



teart PROGEAY S TP (VEESIOR 1.1 ) BAR OF 10/ §/19%:
ttt §TP QUALIFICATION BIAMPLE 4 KEY LRYTER @ RENQVAL RATE
t ¢ SYEP ACTIVITIES APEER ! SECCHD

ERD TINE = 1.000E+00 SECO IRTERVALS/STEP
TINE

START TIME = 0.000E+00 RiRoR LIKIT
STEP

DRLTA T = 1.000R+00 SECO

DATA READ (BY CLASS NOMBER)

stasse CONPONENY tteertttenneatansssese

1. BAKE VOLUNE OR MASS 1 1 3

1 VOLOKE 1 1.000E+00 CC

RENOVAL RATES (FRON 1) = 0.0002+00  0.000E+00  0.000E+00

PLOV RATES (CC /EE) !
TRARSK. TRACTION

1.000E+00  1.000E+00  1.0008+00

(1t01)
(1%02) 1.0008+C0  1.000E+00  1.000E~00

1 VOLOME 2 1.0008+00 CC

RENOVAL BATES (ruoM 2) = §.000E-01  5.000E-01  5.0008-01

st 90 STEPS WIRE OSEC REGOIRING AN AVERAGE OF .00 ITERATIONS PER STEP

§¢

3.33338-06

DR eoi D27



Di4 of D 27

11 PROGEAY S TP (VEESION 1.1 ) IR O 107 9719852 teae
t ¢t SPP QUALIFICATION EXANPLE 4 EEY LETTSR B RENOVAL RAE tet
tt STEP ACTIVITIES ATYER 1 SECORD

ACTIVITIES AT XD OF YBE TINE STEP

1 2
VOLONE 1 VOLOME 2
MOCLIDE
1 KB-85K §.9978-01 2.777E-04
1 KB-8% 9.997E-01 1.7778-04
E YR §.785E-01 2.7188-04
¢ IE-131N 9.9978-01 2.7778-04
5 BR-83 9.957E-01 2.76€8-04
6 1-131 §.9978-01 .7178-04
7 EB-90M §.9748-01 2.71E-04
8 18-90 §.993E-01 2.7768-04
5 s2-90 9.9978-01 3.1778-04
10 1-90 9.997E-01 1.1778-04
11 fE-131K 9.997E-01 .1778-04
12 1-131 9.994E-01 2.7768-04
YOLOXE 1.000E+00 CC 1.000E+00 CC
T0TAL CLASS | 3.978E+00 1.10%8-03
T0TAL CLASS 2 1.9958+00 §.543E-04
20TAL CLASS 3 5.995K+00 1.6658-03

GRAND P0TAL 1.1978+01 3.3251-03



teee PROGEAY  § TP (VEESKE 1.1 ) BN OF 107 9/1992 ttea

¢t t STP QUALIPICATION RIANPLE 4 KET LETTEE B RENOVAL RATE tee
¢ ¢ STEP ACTIVITIRS APTER 1 SECOND

STP GANNA SHIELDING INFORMATION CALCOULATED

COMPONERT 1 VOLOKE 1

CORVERSION FACTOR = 1.000E+00
YOLONE = 1.0008+00 CC
BETA SOURCE = 1IATR05 (MBY/SBC/ )

PABTICLE SOURCE  KNERGY SOURCE  6ROUP BNERGY
(PECTON/SEC/ ) (MEV/SBC/ ) (MEV-RPPRCTIVE)

1 1.2228+04 2.8898+04 A0

1 1.0058+05 9.048E+04 90

i 35218404 47540404 1.35

{ 1.849E+04 3.3288+04 1.80

§ §.825E+03 1.2818+04 .20

6 36428402 9.468E+03 1.60

1 3.151E+04 11475405 533 (VARIABLE)
TOTALS  2.574R+0S 33405 1.

COMPONERT 2 VOLOKE 2

CORVERSION FACTOR = 1.0008+00

YoLONE = 1.0008+00 CC

BETA S0TRCE = 8.7428+00 (MBV/S2C/ )
PARTICLE SOURCE  ENERGY SOURCE  GRGUP ENERGY
(PEOYOK/SEC/ ) (MEV/SEC/ ) (MEV-BPFRCTIVE)

1 2.0062+01 8.0258+00 A0

l 1.7938+01 1.5135+01 90

3 §.7828+00 1.3218+01 1.35

{ 5.1352+00 9. 244E+00 1.80

§ 1.6188+00 3.5608+00 .20

6 1.0128+00 2.6308+00 .60

1 9.9768+00 3.1858+01 5.3 (VARIABLR)
T0TALS  7.1518+01 §.3652+01 1.3

Dis of D 27



Dl of D27

et PROGRAK S TP ({VERSIOR 1.1 ) BAR OF 10/ §/1%32 1t
t ¢t §TP QUALIFICATION RIANPLE  KEY LETYER R REMOVAL RATE L1t
‘ tt GPEP ACTIVITIES APTER 1 IR
BID TINE = 1.000E+00 MIR INTERVALS/STRP = 9
e START TINE = 1.6671-02 IR TRRoR LINIY = 3.33338-06
o DELTA E = 9.8331-01 MIN

DATA READ {BY CLASS MUNBER)
taetss CONDORENT ttteeseeatesensnnntnns
0. JAKE VOLONE OR NASS 1 1 3

1 VOLOME 1 1.0008+00 CC

RENOVAL BATES (PROM 1) = 0.0008¢00  0.0008400  0.000E+00

PLOV RAYES {CC /ER) P (1

102 1.0008+00  1.0008+00  1.0008+00
TRANSK. PRACTION { 110 2)

1.0008+00  1.000E+00  1.000E+00

2 TOLONE 2 1.000E+00 CC

RENOVAL RATES (PROK 2) = 5.0008-01  5.0008-01  5.000K-01

‘ tet 90 STEPS WERE 0SED PEQUIRING AN AVERAGE OF .00 [ITIRATIONS PIR STEP



DIT of D27

LRSI PRCEAN S TP (VERSION 1.1 ) IAR OF 10/ 9/1992 ter
tt 0 5P QUALIFICATION BXAMPLE ¢ IRY LETTER R RENOVAL RATE tet
vt STEP ACTIVITIES AFTER 1 NIR

ACRIVITIRS A EXD OF PHE TINE STEP

1 1
VOLUKE ! VOLOXE 2
JUCLIDE
1 KR-85K 9.8328-01 1.645E-02
1 Ki-8% 9.8358-01 1.6462-02
I KE-90 1.7168-01 §.546E-03
¢ LE-130K 9.834E-01 1.6468-02
5 BR-8§ 1.71228-01 1.228-02
6 I-13t §.8358-01 1.6468-02
T BB-30K 8.4678-01 1.4171-02
8 28-90 8.§988-01 1.456E-02
9 58-90 9.835E-01 1.6461-02
10 1-80 §.8358-01 1.6468-02
11 1m®-13 §.831-01 1.6452-02
12 1-13t §.6252-01 1.6111-02
TOLONE 1.0008+00 cC 1.0008+00 CC
T0TAL CLASS 1 3.2228+00 5.3921-02
T0TAL CLASS 2 1.7562+00 2.9388-02
TOTAL CLASS 3 §5.6298+00 9.4211-02

GRARD T0TAL 1.0612+01 1.7758-01



pIg of D27

t1re PROGRAN S TP (VERSIOF 1.1 | BAN OF 10/ 971992 tte
‘ t st SPP QOALIFICATION RIAMPLE ¢ KET LEPTER B REMOVAL TATE t s
tt SYEP ACTIVITIRS APTER 1 MIR

" -$%F GANMA SEIZLDING INPORMATION CALCOLATED

COXPONENT 1  VOLONE 1

CORVERSIOR FACTOR = 1.0008+00

VOLONE = 1.0008+00 CC

BETA SO0RCE = 2.526E+05 (MEV/SEC/ )
PARTICLE SOURCE  BNERGY SOURCE  GROUP ENERGY
(PBOYON/SEC/ ) (MRV/SEC/ ) (MEV-RPPECYIVE)

1 6.5898+04 2.6360+04 A0
1 §.583E+04 1. 12E+04 90
.03 24668404 3. 3298404 1.3
{ 1.132E+04 2.0388+04 1.80
¢.659E+03 1.0258+04 .0
6\ 2.951R+03 T.177803 2.480

1 1.833E+04 9.7708+04 §.33  (VARIABLE)
POTALS 2.137R+05 1.730E+05 1.28

CONPONERY 2 VOLUKE 2

CORVERSION FACTOR = 1.000E+00

VOLUNE = 1.0008+00 CC
BITA SOURCE = 4.2281+0) (MBV/SRC/ )
. PARTICLE SOURCE  ENERGY SOORCE  GROUP ENERGY
(PEOTON/SBC/ ) (MEV/SBC/ ) (MBV-EFFECTIVE)
1 1.1038+03 44110402 A0
1 1.4368+03 1.2930+03 R
3 §.1275+02 5.5710+02 1.3%
{ 1.8951+02 3.4118+02 1.80
5 7.798E+01 1.7168+02 2.2
6 5.0068+01 1.3028+02 .60
1 3.0688+02 1.6358+03 §.33  {VARIABLE)
20TALS  3.576R403 {.5691+03 1.28



Didof D 21

tees PRIGRAY S PP (VERSICN 1.1 | 1y Ok 10/ 9/1992 tet
$ ¢ ¢ 5P QUALIFICATION RIAMPLE 4 KEY LECTER B RENOVAL RATE tee
‘ t ¢ STEP ACTIVITIRS APTRR 1 BOUR
IXD TINE = 1.000E+00 BOOR INTERVALS/STEP = M
e START TINE = 1.6672-02 BOUR IRRoR LINIY = 1.11118-06
e DELTA T = §.833-01 BOOR

DATA READ (BY CLASS ROKSER)

teaees CONPONENT ssttenssessnnsansntens

1. BAKE VOLOKE OR MASS 1 2 3

1 VOLOME 1 1.0008+00 CC

RENOVAL RATES (rEOM 1) = 0.0008+00  0.000E+00  0.000E+00

PLOW RATES (CC /BRI P (1101} = 1.0006+00  1.0008+00  1.0002+00
TRARSH. PRACTION (1 %0 2) - 1.0008+00  1.0008+00  1.000E+00
2 VOLOME 2 1.000E+00 CC

RENOVAL RATRS (FROM 2} = 5.0008-01  5.000£-01  5.0008-01
. st 770 SYEPS WIRE 0SED REQUIRING AN AVERASE OF .00 ITERATIONS PER STEP



r 2
D20 o b 2%
tae PROGEAN S TP (VERSION 1.1 ) BARON 10994937 s

+t ¢ ST QUALIPICATION BIANPLE 4 KBY LETTER B RENSVAL RATE L
¢ ¢ STEP ACTIVITIES APTRE 1 BOOR

ACTIVITIES AT RN OF TBE PINE STE?

] 1
VOLOXE 1 TOLONE 2
BOCLIDE
1 KB-85K 3.1858-01 ¢.1338-0
7 IR-85 3.679E-01 4.7738-01
3 I-%0 1.086E-34 1.4098-34
¢ IB-130K 3.6708-01 4.7628-01
5 BB-85 1.841E-07 2389807
6 1-131 3.6848-01 ¢.7798-01
T RB-90M 2.3598-09 3.0608-03
8 1B-90 1. 4408-30 1.868E-06
§ SB-90 3.6798-01 4.1738-01
10 1-30 3.679E-01 (.1738-01
11 -13 3.595¢-01 4.6643-01
12 18-131 1.3492-01 1.7518-01
VOLOME 1.0008+00 CC 1.0008+00 CC
20TAL CLASS 1.0838+00 1.3678+00
T0TAL CLASS 2 3.6848-01 4.7798-01
T0TAL CLASS 3 1.2308+00 1.5968+00

GRARD TOTAL 2.6521+00 34410400



ted PEOGEAN S T P (VERSIOF 1.1

t 40 5P QUALIFICATION BIAMPLE & XET LE®TER B REROVAL RAME
t ¢ SPEp ACTIVITIES APYER 1 BOUR

STP GANXA SBIZLDING INFORMATIOR CALCOLATED

CONPONERT 1  VOLOKE !

CORVERSION FACTOR = 1.000E+00
TOLONE = 1.0008+00 CC
BETA SOCBCE = 1. 245B+04 (NEV/SEC) |

PARTICLE SOORCR  ENERGY SOURCE  GROUF ENERGY
{PROYOR/SEC/ ) (MBV/SEC/ ) (MEV-RFFECTIVE)

1 2.0758+04 8.3008+03 A0

1 1.4128+04 1.2718+04 A0

] 4. 2408403 §.1235403 1.3

¢ 1.7508+02 3.0788+02 1.80

§ 4 A44E-02 §.7788+02 .20

6 4.4608+01 1.1608+02 2.60

1 2.8395-01 1.3431+00 (.73 (VARIABLE)
T0TALS  3.877R+04 1.8130+04 .

COMPONERT 2 VOLOME 2

CONVERSIOR FACTOR = 1.0008+00
TOLONR = 1.0008+00 CC
31rA S00RCE = 4.2110+04 {MEV/SEC/ )

PARTICLR SOORCE  ENERGY SOURCE  6ROUP ENERGY
{PROTON/SBC/ ) (MEV/SEC/ ) (MBV-RPPECIIVE)

1 2.6928+04 1.0775+0¢ 40

1 1.832E+04 1.6450+04 90

3 5.5018+03 7.4268+03 1.3

{ 1.2198+02 3.994E+02 1.80

5 5.766E+C2 1.2698+03 .20

§ 5.7868+01 1.5048+02 1.60

1 3.6848-01 17425400 {73 (VARIABLE)
P0TALS 4. 160E+04 3.6508+04 ]

BAN 0K 10/ 9/1952

tt 1

t

D2t of D217
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Al

trta PROGEAX S TP  [VERSICR 1.1

tor STEE ACTIVITIES APTER 1 DAY

IRD TINE = 2.400E+01 BOUR

tixg

START TINE = 1.000E+00 BOCE

§elp
bELTA T

straes CQNPONIAT “-ssetatateettesssetes

10. NAXE YOLOKE OF MASS
1 VOLOKE | 1.0008+00 CC
REXJVAL RATES (FROX 1] =
PLOW RATES (CC /BRI P (1101) =
TRANSK. PRACTION (1 %0 2) =
2 VOLOME 2 1.0002+00 CC

RENOVAL RATRS (PROX 2) -

30 STEPS WERL OSED RICUIRIAG AR IVERAGE OF

.300E+0! BOOR

DATL READ
1

0.000E+00

1.0008+00
1.0008+00

§.0008-01

}

Q0

LI B R RS 1
t ot STP QUALIPICATION RIANPLE 4 KEY LETTER B RENCVAL RATE

INTERVALS/STEP

IRR3E LINIY

{BY CLASS MOXBER)
2 3

0.0008-00  0.0u0E+0C

1.0008+00  1.000E+00
1.00CE+00  1.000800

5.0008-01  §.0002-01

ITIRATIONS PR STIP

3

1.0000E-08

D22 o[ D21



LI BROGEAY S TP (VEESIOR 1.1 )
t 0 v 5P QUALIPICATION EXANPLE 4 [EY LETTEE B RENOVAL RATE
t ¢ STEP ACTIVITIES APTER | DAY

ACTIVITIES AT EXD OF YHE PIME STZp

! 1
VOLOXE 1 VOLOME 2
10ciing
1 IB-85K §.309E-13 3.0300-07
1 IR-8% 3.7758-11 1.2298-05
3 IE-§0 0.000E+00 0.000E+00
¢ IE-1310 3.5638-11 1.160E-05
§ 18-85 2.306-162 1.506-187
6 I-131 3.7088-11 1.2078-05
7 EB-90M 5.955-112 1.938-106
8 18-90 3.498-113 1.139-107
§ Si-%0 3.7758-11 1.2298-0%
10 1-50 3.77%8-11 1.2300-08
11 18-131K 2.168E-11 1.058E-06
17 15-13 4.8818-12 1.5898-06
VOLOKE 1.000E+00 CC 1.000E+00 CC
T0TAL CLASS 1 1.4308-11 1.415E-05
TOTAL CLASS 1 3.7088-11 1.2078-08
T0TAL CLASS 3 1.0218-10 31.3238-0%

GEARD TOTAL 2.1358-10 §.9458-05

RAF OR 10/ 971892

[

D23 of D 27



1t PRCGEAK ST P (VERSION 1.1 )

t ¢t §TP QUALIFICATION RIAMPLE 4 KEY LETZER R REMOVAL RATE
t ¢ STEP ACTIVITIES AFRER 1 DAY

STP GAMKA SEIEIDING INFORNATION CALCOLATED

COMPCRERT 1  VOLONL !

CORVERSION FACTOR = 1.0008+00
ToLONE = 1.0008+00 CC
BETA SOURCE = 2.8698-06 (MEV/SEC/ )

PABTICLE SOURCE  ENERGY SOUBCE  GROUP [ENERGY
(PBOTOR/SEC/ ) (MEV/SEC/ ) (WEV-EEFECTIVE)

RAR OF 10/ 9/19%2

1 1.397E-06 5.5888-07 A0

2 8.6938-07 1.8248-07 80

i 2.4308-07 3.2818-07 1.3%

{ 1.0082-08 1.8158-08 1.80

5 2.6808-08 5.897E-08 .20

6 1.688E-09 6.9882-09 1.60

1 1.151-108 3.382-107 {73 (VARIABLE)
TOTALS 2549806 1.753E-06 .69

COMPONERT 1  VOLOXE 2

CORVERSION FACTOR = 1.0008+00

YOLOKE = 1.0008+00 CC

LA SO0RCE = §.6920-01 (WEV/SEC/ )
PARTICLY SODRCE  BRERGY SOURCE  6ROUP KNRRGY
(PEOTON/SEC/ ) (WEW/SEC/ ) (NEV-RFFECTIVE)

1 4.5498-01 1.8198-01 A0

2 1.8308-01 2.5471-01 S0

3 1.4118-02 1.0688-01 1.3§

4 3.2838-03 5.908E-03 1.80

§ 8.7248-03 1.9198-02 .0

6 8.748E-04 2.1758-03 .60

1 1.328-102 1.101-101 .73 (VARIMDLE)
fotALS  8.298E-01 §.7088-01 .69

t 11t

t

D24 of D27



s PROGEAX S TP (VERSIOR 1.t

BAN OF 10/ 971852

t ¢ ¢ 510 QUALIPICAZION EIANPLE { XBY LETTER & BEXOVAL RATE

t ¢ STEP ACTIVITIRS APTER 1 NORTE

IRD TIE = 3.000E+01 D
tiNg
START TINE = 1.000E+00 D
step
DELTA Y = 2.%008+01 D
DATA READ
seeeet CONPOREN? tttaasstensattenntants
10, JAKE YOLUKE 0 MASS 1
1 VOLOKE ! 1.0008+00 CC
REMOVAL RATES (FROM 1) = 0.000E+00
PLOV RATES (CC /BE) P (11012): 1.0008+00
TRARSX. PRACTION ( 1 10 2) = 1.0008+00

1 VOLOME 2 1.0008+00 CC

RIKOVAL BATES (PRON 2) = §.0008-01

INTERVALS/STEP

IRROR LINIY

{BY CLASS NOMBER)
i i

0.000E+00  0.0002+00

1.0008400  1.0002+00
1.000E+00  1.000E+00

5.0008-01  §.0008-01

e+ 30 STEPS WERE OSED REQUIRING AN AVERAGE OF .00 IYERATIONS PER SPEP

30

1.00008-05

D25 of D27
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1ttt PROGRAN S TP (VERSIOK 1.1 ) RAR OR 10/ 9/1992 tet

tet §RITSO POURD ALL VALUES 10 BE JEROD FOR BP: 0



tie PRGGEAY S TP (VEESION 1.1 )

vt ¢ 5P QUALIFICAYION EXANPLE ¢ KBY LRBTTER R RENOVAL EARE

t + GTEP ACTIVITIES AFYER 1 HORTH

STP GAMKA SEIELCING INFORMATION CALCOLASTED

COMPGRERT 1  VOLONE |

CORVERSICN PACTOR = 1.000E+00
VCLOKE = 1.00DE+C0 CC
BETA SOURCE = 3.064-308 (MEV/SEC/ )
PARTICLE SOURCE  ERERGY SOUBCE  GRQUE ENERGY
{(PECTOR/SEC/ ) (MEV/SEC/ ) ({MEV-BFPECTIVE)
1 §.985-310 2.794-310 40
1 1.790-311 1.011-311 80
K 1.282-316 1.690-316 1.35
{ §.454-318 9.816-318 1.80
5 1.498-317 3.295-317 .20
§ 1.502-318 3.904-318 1.60
1 0.000E+00 0.0008+00 7.50  (VARIABLE)
100ALS  7.764-310 3.495-310 N

COKPORERT 2  VOLOME 7

CORVERSIOR FACTOR = 1.000B+00

VOLONE = 1.000E+00 CC

BITA SOURCE = {.738-152 (NRV/SEC/ )
PARTICLE SOURCE  ENERGY SOUECE  GROUP ENERGY
(PEOTON/SEC/ ) (MEV/SEC/ ) (MEV-BEFRCTIVE)

1 2.417-183 §.669-154 A0

1 1.855-154 1.870-154 40

K 5.583-160 7.497-160 1.3§

{ 1.418-161 ¢,355-161 1.80

5 6.643-161 1.462-160 .20

6 6.862-162 1.732-16¢ .60

1 0.000E+00 0.0008+00 1.50  (VARIABLE)
TOTALS  2.703-1%3 1.24-153 A5

teeQpD) PROGRAN §TP (vIRSION 1.1 |

Tt orr =13 5:12 DAY R =10/ 9/1982

W oN 10/ 91592

1

1

D27 o[ D27
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catcuated by CEAD Date /6/23/92 checked by MO MV

Appendix E
Examples 5A and 5B



520(538’

tre PROGRAN  STP-PC(TEE SRIEIDER-SEDGE) IS AY TOOR SBRVICE ttt
vt FERSION NOMNBER:=1. REVISTION DAYL WAS 9/39/9:
tTODAT S DATE = 10/ 9/1992 stapY TINR = 13809

REPEODUCTION OF INPUT DATA DECK

+ + + ¢+ + + + +

BV=3 M5= 1

=12 B=3 MG= 7 Bl={
1KR-850 1 4.29788-09  S4.0234E-03  10.0000£-00  10.0000E+00
2MB-85 1 2.04908-09 19.0683E-06  56.56888-06  10.00008+00
MB-90 1 2.14468-02 10.00008+00  10.00008+00  10.00002+00
(IE-131M 1 6.7758E-07  61.0836E-08  10.00008+00  10.00008+00

58-85 7 4.02998-03  10.0000E+00 10.0000E+00  10.0000E+0C
61-131 2 9.97838-07 114.9932E-06 124.6210E-04  10.00008+00
TR3-90K 3 2.6866E-03 32.5521E-03  10.0000E+00  10.0000E+00
88B-30 3 4.41498-01 31.8894E-02 76.17928-05  10.00008+00
958-30 3 7.6801E-10 72.62488-03  B4.4149E-03  10.00008+00
107-90 3 3.00388-06 §7.6801E-10 10.00002+00  10.0000E+00

119B-1310 3 6.41808-06  10.00008+00  10.0000E+00  10.00008+00

1226-131 3 4.62008-04 111.4248E-06 10.00008+00  10.00008+00
A0 80 1.35 1.80 .0 2.60 1.50
1RE-85K .25515740123-3000+000040000+0000+0004+0581+0
208-85  .251000+0223-2000+000040000+0000+0000+0514+0
3ER-90 1.315766-1233+0462+4038640491-1190-1448-138641
41E-131N . 142664-2000+0000+0000+0000+0000+000040164+0
53R-85 1.003000+0334-1233-1659-2275-2000+0000+0183+1
61-131  .190317+0625-1000+0000+0000+0000+0000+0723+0
TRE-90K 1.388344-2855+0195+0472+0186+0118+0144+147341
8BB-90 1.960000+027740963-1192-1366-1111+0162¢153341
95R-90  .196000+0000+00004000040000+0000+0000+0000+0
107-30  .935000+0000+0000+0000+0000+000C+0000+0000+0
1198-1310 . 190112+08284037740219-1735-1871-2030+0227+1
1200-131 . 719110+0162+0342+40323-2000+0000+0000+0150+1

PO T S S S S



vttt PROGRAN ST P-PC(THDSEIRIDER-SBOGE) IS AT TOOR Sgpvicg tt!
te YERSION BOMBER=1 BEVISION DAYTER WAS 9/29/92

t TODAY'S DATR = 10/ §/1482 SraRY TINLD = 13:8:30

1 'S0URCE'

o o

(V- Ry
-
o
=
— e
o o
— on
——
o o
~ on
—

1.0
1.0 810

STP QUALIFICATION BIANPLE 5A KBY LRTIRR PF
| PERK|

1 'VOLONE 1'

2 'ToLOME 2

3 'VOLOME 3

-1

SOURCE AND VOLONE INITIALIZATION

1 BOUR

ACTIVITIES AFTER 1 BOTR
1 BOOR

ACTIVITIES AFTRR 2 BOCR
1

!



E4 of £3%

tet PEJGRAN S TP (VERSIOM 1.1 ) RAF O 10/ 9/1892 tett

DATA 7OR THIS RUK OB SERIES OF ROXS

BUNBER OF ISOTOPES (DATA CARDS) = 12
JUNBER OF COMPONENYS (ALL RORS) = ]
JUNBER OF CLASSES OF ISOTOPES = |
JUNBER OF SOORCES (NMAXINON) : 1
JOXBER OF GANMA GROUPS : 1
JUMBER OF PRECORSORS (NAIINON] = 1

ST0RAGE LOCATIONS REQUESTED 2225000
STORAGE LOCAYIONS USED = 1048



€5o £33

LI PROGEAN S Y P (VERSION 1.1 ) RAR O 10/ 971992 LR
t ¢t 5TP QUALIPICATION RXAMPLR SA XBY LETTER PP L

BUCLIDE DATA INPOT (LIBRARY)
JOXBER  HAKE CLASS [LAMDA{1/HR) PRECURSOR (W0. RATR)-

1 IR-85K 1 LsE-0 5 1.54478-01 1 0.00008+00
1 18-88 1 T.37648-08 1 1.5564E-06 5 1.20242-08
K IE-%0 1 7.72068+01 1 0.00008+00 1 0.0000k+00
{ 1E-131K 1 1.43938-03 6 2.64908-05 1 0.00008+00
5 bi-85 1 1.45088+01 1 0.0000E+00 1 0.00008+00
6 I-131 1 1.8028-03 11 1.79478-03 12 3.59228-03
1 RB-90X I 9.67188+00 3115108400 1 0.00008+00
8 18-%¢ 3 1.5894K+01 3 1.40028+01 T 3.6855E-01
§ 8240 3 2.7648E-06 1 2.70128-06 8 2.76488-06
10 1-90 3 1.08148-02 9 1.08148-02 1 0.00008+00
i 1E-131X 3 2.31088-02 1 0.0000£+00 1 0.00008+00
12 1131 3 1.66368+00 11 3.693M-01 1 0.00002+00



~

Y.

Tttt

t ¢ ¢ SYP QUALIPICATION BIAMPLE SA IRY LETIRR PP

—
€ W OO —3 O U e L D

-
~ —

1507008 144
NEV/DISC
EFFECTIVE BAERGY
IE-85K Wi
18-85 i
8-90 1,315
IE-131K A4
BR-8% 1.003
1-131 190
18-90K 1.388
18-%0 1.960
52-90 196
1-90 Rk}
12-131K 190
E-131 18

PROGEAY

ste

1
400
A9
.000
AN
007
000
A1
003
.000
.000
000
A1
A10

{vRRSION 1.1

)

BA OF 10/ 971992

GAMNA (MEV/DISC) BY GROUP AND MAD.RNERGY (KBV)

1 i { 5 6 1

400 1.350 1.800 2.200 2.600 7.500

000 .000 .000 .000 .000 .0CO .58!
002 .000 .000 .000 .000 .000 .14
A33 0 462,386 049 019 045 3,860
000 000 .000 .000 .000 .000 .16d
033,023,007 .003 000 .000 1.830
063 000 .000 .000 .000 .000 .723
A58 185 72 186 118 1.4k0 4730
1T 0096 .01 L0317 111 1,620 5.330
Q00 .000 .000 .000 .000 .000 .000
Q00,000 .000 .000 .000 .000 .000
828317 022 L0740 009 000 2.270
62 142,003 .000 .000 .000 1.500

t ettt

€6 crﬁh €338



teat PROGRAN S TP (VERSION 1.1 )
t ¢ 1 STp QUALIPICAYION RIAMPLE 5A EBY LETPRR PF

RUK LOOP INFORMATION POR THIS ROR POLLONS.

n, NUNBER OF CONPOHENTS USED IN PBIS RO LOOP

KCORC, CALC. TYPE (O/INVEN?ORY, 1/CORCENTRATION)
I8., ~-- ACT/CONP.  --- ACE/GX.

NDECAY, CALCULAE DACGETZR PRODOCTION (0/YBS,1/M0) =
(DEPAOLY =0)

TTMAL, MAIIHOM WUMBBE OF ITRRATIONS PER PIME STRP =
{DRPAOLY = 10)

KDEBUG,  DEBOG OPTION (O/NORMAL 00TPOT, 1/MUCHO) =

0

0

AR OR 107 §/1992

576,[53‘3



- OO —3 TN LN W s D e

10
il
12

10t
10t

t 1t

t ¢ 5P QUALIFICATION RIANPLE 54 EEY LETTER PP

J0CLIDE

1E-85K
fE-8%
IE-90
I18-131K
3B-8%
1-131
RB-90K
15-90
§8-90
1-30
18-131K
25-131

AL CLASS
AL CLASS

T0TAL CLASS

11

1D 20TAL

PRGRAN S TP

SOURCE LIBRARY

1
SOURCE

1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.0008+00

4.0008+00
2.0008+00
6.0008+00
1.2008+01

(VEESIOR 1.1

)

RAROF 107 971892

t 1

€8 fELD



tete PROGEAN S TP (VRESICY 1.1
ttt 5T QUALIFICATION BIAMPLE Sh IRY LETTER Y

t + STEP SQUECE ARD VOLONE IRITIALIZATIOR

HRD TINE = -1.000E+00
tINE
START TINE = 0.000%+00
sTEp
PELTA Y = 0.000I+00
DATA READ
teraer COMPONERYT ttttteeestanssesteans
10. JAKE VOLOXE OR MASS {
1 VOLDME | 1.0008+00 (¢

RRXOVAL RATES (FROX 1) = 0.0008+00

1.000E+00

PLOW RATRS (CC /BR) P (1%012)
10 1) 1.0008+00

TRANSK. FRACTION (110

STEP SOURCE PACTOR (FROM SOURCE 1) = 1.0008+00

1 YOLOME 2 1.000E+00 CC

REKOVAL RATES (PROM 2) = 0.0002+00

PLOW RATES (CC /ER) P [ 2%7013) = 1.0008+00
PRANSK. PRACTIOR ( 290 13) = 1.0008+00
PLATRCOT PACTORS 1.0008+00

3 VOLOXE 3 1.0008+00 CC

RINOVAL RATES (PROM 3) = 0.0002+00

1N 08 107 971952

TB2ERVALS/STEP

TEROR LINIY

(BY CLASS NUXBER)

1

0.0008+00

1.0008+00
1.0002+00

1.0008+00

0.000E+00

1.0008+00
1.000E+00

1.0008+06

0.0005+00

3

0.000+00

1.0008+00
1.000E+00

1.0002+00

0.000E+00

1.000E+00
1.0008+00

1.0008+00

0.0008+00

£4 O{Ege

= U
1.00008-0%



€10 o{EB?

11t PROGEAX S TP  (VEESICK 1.1 ) BN 0N 107 971952 et
t vt 5P QUALIFICATION RXANPLE SA EKRY LETTEE PF tet
’ t 0 STEF SCUECE AKD VOLOUME INITIALIZATION

SYEP SOURCE DATA YROM SOURCE IRPC!

!
VOLONE |
BOCLIDE
1 Li-85K 1.000E+00
1 Ik-88 1.000E+00
I n-% 1.000E+00
¢ IE-1310 1.000E+00
5 BB-8% 1.0008+0¢
6 I-131 1.000E+00
T 2B-908 1.0008+00
8 3-90 1.0008+00
9y 51-90 1.0008+0¢
10 1-%0 1.0008+00
11 m-an 1.000£+00
12 -1 1.0008+00
YOLOXE 1.0008+00 CC

T0TAL CLASS ! 4.000E+00
P0TAL CLASS 2 2.0002+00
T0TAL CLASS 3 6.0008+00
GRAND T0TAL 1.2002+01



PROGEAN S TP (VRRSION 1.1

t ¢t ST QUALIPICATION TIAMPLE 50 KXY LETPER PF

t ¢ SYEP SOURCE ARD VOLUME INITIALIZATIOR

BOCLICE

{BLH ]
fe-8%
18-50
IE-131
12-85
[-i3
1B-90K
18-90
§i-90
10 1-%¢

11 U-131
12 18-131

OO —3 O LN =t D

-

VOLOKE

TOTAL CLASS !
10TAL CLASS 2
fOTAL CLASS 3
GRAND POTAL

ACTIVITIES LAY END OF YEE TIUR STEP

1
VOLOME 1

1.0008+00
1.0008+0¢
1.0008+00
1.0008+00
1.0008+00
1.0008+00
1.000E+00
1.0008+00
1.000E+00
1.0008+00
1.0008+00
1.0008+00

1.0008+00 ¢C

4.0008+00
2.000K+0¢
6.0008+00
1.2008+01

BAR O 10/ §/1842

LI I I



, €12 of £33
1t PROGEAN  § T P (VERSIOR 1.1 ) EAR OR 10/ §/1992 trst
tt ¢ ST QUALIFICATICK BIANPLR SA KBY LRTTEE PF tt
. t ¢ STEP SOCRCE ARD VOLUKE IRITIALIZATIOR

v STF GAMNA SEI1sLDING INFORMATION CALCULATED

CONPONERT |  VGLOME 1

CORVERSICN PACTOR = 1.0008+00

VOLOKE = 1.0008+00 CC

BRTA SOURCE = 31618405 (NBY/SRC/ )
PARTICLE SOURCT  BNERGY SOURCE  6ROUP  ENERGY
(PBOTON/SEC/ ) (MEV/SEC/ ) {NEV-RPEECTIVE)

1 7.2408+04 2.8960+04 A0

1 1.0098+0% $.0778+04 90

3 3.551R+04 €.7948+04 1.3

{ 1.868E+04 3.3638+0¢ 1.80

§ 5.8528+03 1.2872+0¢ .20

6 3.6538+03 9.4988+03 2.60

1 3.1588+04 1. 1498405 5.33  (VARIABLD)
TOTALS  2.585E+03 3.3850+05 1.3



troet PROGEAY S TP (VERSION 1.1

t ot 5P QUALIFICAZION EXANPLE 5o KEY LETTER PF

t ¢ STEP ACTIVITIES APRER 1 BOOR

It =
tixg

STARY TINE =
StEP

TLY =

tt2e2e Conpol!lr trteeeateentaeteteny

IAKE VOLOXE 08 NASS
1 VOLONE ! 1.000B+00 CC
RENOVAL RATES (PROK 1) =
PLOV RATES (CC /ER) P (12012 -
TRARSK. PRACTION (190 12) -
1 TVOLONE 2 1.0008+00 CC
RENCVAL BATES (PROX 2) =

PLOW BATRS (CC /ER) P (21%03)
TRANSK. FPRACTION ( 210 3)

PLATEOOT PACTOES
3 VOLOKE 3 1.0002+00 CC

REMOVAL RATES (raoM 3) =

tet 30 STEPS WERE USED REQUIRING AN AVERAGE OF

0.0008+00

1.0008+00 BOOR

1.000E+00 BOOR

DATA READ
1

0.0008+00

1.0008+00
1.000E+00

0.000E+00

1.000E+00
1.0008+00

1.000E+00

0.0005+00

BAR OF

INTERVALS/STE?

ERROR LINCY

{BY CLASS RUMBER)

1 i
0.000E+00  0.0002+00
1.0008¢00  1.0008+00
1.0008+00  1.000B+00
0.000E+00  0.000E+00
1.0008+00  1.0008+00
1.000E400  1.000E+00
1.0008+06  1.0008+00
0.000C+00  0.000K+00

.00 ITERATIONS PRR SPIP

16/ 9/1992

30

1.0000E-05

6/36£538’



E 14 of € 33
tert PIOGEAN ST P (VERSHOF 1.1 ) BAR OF 107 9/1992 tete
tt 1 gTP QUALIFICATION BIANPLE Sk KRY LRPTEE PF t e

v ¢ STEP ACTIVITIES ATTRR 1 BOTR

ACTIVITIES AT ERD OF TEE TINE STEP

1 1 ]
VOLOKE 1 YOLUKE 2 VOLOKE 3
J0CLIDE ’
1 KR-8%K 3.1858-01 3.186£-01 2.2882-01
2 I3-85 3.6788-01 3.6798-01 1.6428-01
I -3 1.0862-3¢ 0.000E+00 1.4928-51
¢ IE-131K 3.6708-01 3.6708-01 2.6368-01
§ -85 1.8418-07 3.164E-0 1.8408-13
6 I-11 3.6848-01 6.325E-01 4.590E-04
T RB-90K 2.3598-05 1.2578-05 1.1578-05
8 RB-90 1.4408-06 §.9088-07 8.6618-07
$ SB-50 3.679E-01 3.6798-01 2.6428-01
10 1-90 3.6798-01 3.6798-01 2.6428-01
11 f-131K 3.895E-01 3.595-01 2.982E-01
12 1-131 1.3498-01 1.3458-01 9.6928-02
VOLOXE 1.0008+00 CC 1.0008+00 CC 1.0008+00 CC
TOTAL CLASS 1 1.0532+00 1.0538+00 7.566E-01
20TAL CLASS 2 3.6845-01 6.3258-01 4,58 ,0-04
T0TAL CLASS 3 1.2308+C0 1.2308+00 8.8362-01

GRAND POTAL 2.6528+00 2.9162+0) 1.6412+00



et PROGEAX S T P (VERSICR 1.1 )

t vt STP QUALITICATION EXAMPLE 5A KBY LETTER PP
vt STEP ACTIVITIES APTER ) BOUR

STF GAMMA SHIRLDING [NFORMATIOR CALCULATED

CONPONERT 1  VOLUNE !

CORVERSTON FACTOR = 1.000E+00

VOLOXE = 1.0008+00 CC

BETA SOUBCE = J.245E+04 (MEV/SEC! )
PARTICLE SOURCE  EMERGY SOURCE  GROUP RRERGY
(PBCTOX/SEC/ ) (MEV/SEC/ ) (NEV-BFFECTIVE)

1 2.0758+04 8.3008+03 A0

1 14128404 12710404 90

i 4. UOEN §.7238+03 1,18

¢ 1.7108+02 3.0788+02 1.80

§ CAUE 02 §.7788+02 .20

¢ 4.4608+01 1.1608+02 .60

1 1.8398-01 1.3438+00 473 (VARIARLE)
TOTALS  3.9778+04 2.8138+04 b

COMFORERT 2 VOLUME 2

CORVERSIOR FACTOR = 1.000E+00

VOLOXE = 1.0008+00 €C
BETL SOUACE = 14210404 (KBV/SEC/ )
PARTICLE SOURCE  ERERGY SCURCE  GROCP ENERGY
(PBCTOR/SEC/ | (MEV/SEC/ ) (MEV-BFFECTIVE)
1 1.8508+04 1.1408+04 A0
l 1.480R+04 1.3328+04 .80
3 4. 140403 5.7238+03 1.35
{ 1.7098+02 3.0768+02 1.80
5 44448402 9.7778+02 .20
¢ 4.4588+0! 1.1598+02 1.60
1 1.5428-01 1.2928-01 €73 (VARIABLE)
TOTALS  4.8198+04 3.1848+04 .66

BAR OF 10/ 971982

1ttt

€f50[658



€l o[ € 38

et PROGRAY S TP (VERSICR 1.1 ) BAR OF 10 §/1392 122

t 1 o GYP QUALIFICATICR RIAMPLE 5A KBY LBYTEE PF tt

. ¢t GTEP ACTIVITIES APTER | BOUR

TP GANKA SEIELDIRG INFORMATION CALCCLATED

CONPONERT 3 VOLUKE 3

CORVERSION FACTOR = 1.0008+00

VOLOME = 1.0008+00 CC

BETA SOURCE = 21458404 (NBV/SEC/ )
PARTICLE SOCRCE  BNERGY SOURCE  GROUP ENERGY
(PEOTON/SEC/ ) (MEW/SEC/ ) (MEV-BPPECTIVE)

1 1.1598+03 2.8648+03 A0

1 §.4628+03 8.5160+03 80

3 3.045E+03 41118403 1.3

{ 1.2288+02 3.1108+02 1.80

5 3.1528+02 7.0238+02 .20

6 3.2038+01 8.3278+01 1.60

1 1.838E-01 1.7508-01 473 (VARTABLE)
T0TALS  2.014B+04 1.6508+04 A2



tat PROGEAN S TP (VERSICR 1.1

tt ¢ §TF QOALIFICATION BRAMPLE 5A KEY LETTER PP

t ¢ STEP ACTIVITIES APIER 2 HOUR

ERD TIKE = 2.000E+00 BOOR

TINE
START TINE

STE?
DRLEA T

teeaae CONPORERT ttntasantraesetnnsasty

0. TANE TOLONE 0 NASS
1 voLgue 1 1.0008+00 CC
RENCVAL RATES (YROM 1) =

FLOW RATES {CC /HR) P (1 %012)
TRARSK. PRACTION ( 1 %0 2)

2 VOLOKE 2 1.0008+00 CC

REMOVAL RATES (raox 2) =

PLOW RATES (CC /ER} P (210 3)
TRARSK. PRACTION ( 2 10 3)

PLATEOUT FACIORS

3 voLOME 3 1.000E+00 €C

REMOVAL RATES (FRON 3) =

t1t 30 STEPS WERE OSED REQUIRING AN AVERAGE OF

1.000E+00 ROUR

1.000E+00 BOUR

DATA READ
1

0.0008+00

1.0008+00
1.0008+00

0.0008+00

1.0008+00
1.0008+00

1.0008+00

0.0008+00

BAR OR 10/ 9/1857

INTERVALS/SIER

ERRop LINit

(BY CLASS BOMBER)
1 3

0.0008+0C  0.0002+00

1.0008¢00  1.000%+00
1.0008+06  1.000E+00

0.0008+00  0.000E+00

1.0008+00  1.000B+00
1.000E+0C  1.000E+00

1.0008+06  1.0008+00

0.000E+00  0.000E+00

00 TITERATIONS PER STRP

1

30

1.00008-15

€ (T of €235



TR PROGEAK ST O  (VERSIOR 1.1 | WROR 100 91950t €1® o# £ 3%
t + 5P QUALIFICATION REANPLE Sh KEY LRU7EE PF fe
t + SPEP ACYIVITIES APTER 2 BOUR

ACTIVITIES AT BRD OF PHE TIME STEP

1 1 3
VOLUNE ! VOLOKE 2 VOLOXE 3
BOCLIER
1 IR-B5K 1.0048-01 2.008E-01 ¢.406E-01
1 [IB-8% 1,3538-01 1.7078-01 5.9408-01
1 I§-90 0.000E+00 0.000+00 0.000E+00
¢ IE-13K 1.347E-01 2.694E-01 §.9112-01
5 BE-88 3.3908-14 2.1668-13 1.8448-19
6 I1-111 1.3558-01 8.6398-01 2.0788-03
1 RB-90X 5.4708-10 2.9158-10 1.3568-09
8 RB-30 3. U4E-11 1.230t-11 8.0698-11
§ §2-90 1.353E-0t 2.7078-01 5.9402-01
10 1-90 1.3838-01 2.7078-01 5.9408-01
11 18-131K 1.2928-01 1.584E-01 5.6728-01
12 t5-13 3.2868-02 §.5713-02 1.4428-01
VOLONE 1.0008+00 CC 1.0008+00 CC 1.000E+00 CC
T0TAL CLASS 1 3.7045-01 7.4088-01 1.826E+00
TO0TAL CLASS 2 1.355E-01 8.6398-01 2.078E-03
TOTAL CLASS 3 4.3278-01 8.6558-01 1.8998+00

GRARD TOTAL §.3878-01 2.470E+00 3.5278+00



tr PROGEAY S TP (VERSICK 1.1 ) EAR R

¢ ¢ ¢ GTP QUALIPICATIOR RIANPLE SA IRY LETTIR PF

t + STEP ACTIVITIES APTER 2 HOUR

STP GANMA SEIELDIRG INFORMATICR CALCULATED

CONPOREXT | VOLONE !

CORVEESTON FACTOR
FOLOKE 1.0008+00 CC
BETA SOURCE 1.1318+04 (MEV/SEC/ )

= 1.0002+00
PARTICLE SOURCE  ENERGY SCORCE  GROGP ENERGY
/

(PBOTOR/SEC } (NEV/SEC/ } (MEV-BPFECTIVE)

1 7.1888+02 2.8758+03 A0

1 4.9798+03 44815403 .80

] 1.4638+03 1.9750+03 1.3

{ 6.0388+01 1.0868+02 1.80

S 1.8978+02 3.5148+02 .20

b 1.6028+01 41648401 .60

1 6.563E-08 3.1078-05 €73 (VaRlaBLE)
TOTALS  1.387B+04 9.833E+03 M

COMPONENT 2  VOLOME 2

CORVERSION PACTOR = 1.000E+00
VOLONE = 1.0008+00 CC
BETA SOUBCE = 2.6798+04 (NZV/SEC/ )

PARTICLE SCCURCE  ENERGY SOURCE  GROUP ERERGY
(PEOTOR/SEC/ ) (MRV/SEC/ ) (MEV-BERECTIVE)

1 3.1768+04 1.2708+04 A0

1 11488404 1.0338+04 80

3 2.9260+03 3.9508+03 1.3§

{ 1.2078+02 2.1131+02 1.80

5 3.1958+02 1.0288+02 .0

6 3.2038+01 8.329+01 .60

1 3.566E-06 1.6878-05 .73 (VARIABLE)
TOTALS  4.664B+04 2.7998+04 .60

10 9/1992

tttt

€19 0£53c5



ttt PROGRAY S TP (VERSIZK 1.1 ) RAN OF 107 9/18%2 tr

ttt SYP QUALIPICATION EIANPLE SA IEY LETTER PF t

tt STEF ACTIVITIES ATTER 2 BOC:

ST? GANKA SRIELDING INPSRNATIOR CALCGLATES

CONPONERT 3 VOLOME 3

CORVERSION FACTOR = 1.0005+00
VOLONE = 1.0008+00 CC
BRTA SOURCE = 45478404 (NEV/SEC/
PARTICLE SOORCE  ENERGY SOURCE  GROUP ENERGY
(PEOTOR/SEC/ ) (MEV/SEC/ ) (MEV-BEFECTIVE)
1 14178404 5.6668+03 A0
1 1.0338+04 1.8308+04 A0
3 6.4228+03 8.6698+03 1.35
{ 1.6498+02 4.7688+02 1.80
§ 1.0118+02 1.5428+03 .20
§ 7.0308+01 1.828E+02 .60
1 1.630E-05 1.7118-05 473 (VARIARLE)
TOTALS  4.1952+04 1A83E04 . A3

tteLND PROGRAN STP (VEIRSION 1.1 )

TINE OFT =10:13:45 DATR =10/ 9/1992

Fao o[E 3.



€2l of € 38
EEOFRSGRAN S UF P CUTEDSEUELEE-SKIGE IS A YOO STpviceg v

trVRRSION NOMBEE:=1] REVISTION DATE WBAS 9/20/92

tYODAY'S DATER = 10/ §/1992 STARY PINE = 13:16:26
REPRCISCTION OF INEDT DATA DICX

+ + + + + + + +

BV=3 Ms: ¢

B=12 M=3 B6=7 =2
LIR-83K 1 €.29788-05  54.02345-03  10.00008+00  10.00008+00
JME-85 1 2.04508-09  19.0683E-06  56.5688E-06  10.00002+00
3ER-30 1 2.14468-02 10.000GKe00  10.00008+00  10.00008+00
(IB-13101 6.7758E-07  €5.08362-08  10.00003+00  10.00008+00

SIR-85 2 .4.07998-03  10.00008¢00  10.000CE<00  10.00008+00 .
61-131 2 9.97838-07 114.99328-06 124.62106-04  10.0000E+00

TRB-S0N 3 2.6866E-03  32.55218-03  10.00008+00  10.0000F+0¢

$R-90 3 (.4149E-03  3L.BOS4L-U2  76.17928-05  10.00008+0)

$SB-90 3 7.68010-10  72.6248E-03  B4.41455-03  10.0000E+00
101-90 3 3.0038E-06  97.68018-10  10.0000E+00  10.00008+00

HPI-1310 3 6.41808-06  10.00008+00  10.00000¢C0  10.0000Z+00
1270-131 5 C6210B-04 111.42488-06  15.0000E+00  10.00005+00

A0 50 1.33 1.80 .20 2.60 1.50
1RR-85K .25515740123-300040000+0000+0000+0000+0581 +0
3R-85  .25100040423-200040000+0000+0000+000040514+0
3R-90 1.315766-12334046200366¢0491-1190-1448-1386+1
A10-1310 . 142664-200040000+0000+0000+0000+0060+0154+0
S3R-85 1.00300040334-1233-1659-2275-2000+000040183+
61-131  .190317+0625-1000+0000+0000+0090+0000+072340
TRE-90K 1.388344-2855¢0195¢0472¢0186+0318+0144+147341
SRE-90 1.960000+027740963-1192-1365-112100162+153341
9SE-90 . 196000+000040000+0006+0000+0000+0000+0000+0
107-90  .93500040000+0000+0000+0000+000¢+0006+0000+0
LITE-131K .160112¢0828+037740219-1735-1871-200040227+1
1270-031 . 7131104016240142¢0323-2006+0000+0000+015¢+1

LR R R T I I s



ter PROGRAK

tt VERSION NONBEER:=11
tYODAY'S DATER = 10/ /1992
1 'S0URTE
110 210 310 410 510 61.0
11,0 810 910 1010 1110 1210
0
t

ST? QUALIFICATION EXANPLE 5B CHECK OF EBXAXPLE S5A
K=

1 'VOLONE 1

1 'V0LONE 2

3 'ToL%E 3

-1

SOURCE ARD VOLONE IRITIALIZATION

v11.00¢C

00 CC
.00 CC
0
0
0
01-6

" " W ) =] -y
R .Y
0 3 b B 2 b 0
WrRIIIE OO OO
P P Pl P P

A0
1 8008
ACTIVITIES APTER I HOC:
2 100k

ACTIVITIES APTRR 2 .

1
!

§TP-PC (TEL SEIBLDEE-S

ML 1S AT TOOUR SERVICE
BEVISION DAYE WAS §/28/02
STARY TINR = 13:16:2%6

1

t



62%«{65'
t et PRIGRIN S TP (VERSION 1.1 ) AR OF 107 §/195: tet

DATA POR THIS BOR O SERIES OF RURS

BUKBER OF ISCYOPES (DATA CARDS) = 12
BUMBER OF COXPORENTS (ALL ROKS) = 3
JUMBER OF CLASSES OF ISOT0PES = 3
NONBER OF SOURCES (NAXINOK) : 1 *
BUXBER OF GANNA GROOPS z 1
TONBER OF PRECURSORS (MALINOM} = 2

STORAGE LOCATIONS REQUESTED =225000
STORAGE LOCATIONS USED = 1045



5244635

trte PROGEAN S TP (VERSION 1.1 ) BAR OX 10/ 9/1992 tete
v+t STP QUALIPICATION KRAMPLE SB CEBCK OF BIAMPLE SA ttet

BUCLIDE DATA INPUY (LIBRARY)

TOMBER  DAME CLASS LANDA(1/BR)  PRECORSIR (NO.,RA%E)-

1 KR-85K 1 Luns-n 5 154708 1 0.0000E+00
i 18-85 1 1.37648-06 1 1.9564E-06 5 1.2004E-08
i KR-90 1 7.71068+01 1 0.00002+00 1 0.00008+00
{ IE-131 1 2.4393E-03 6 2.64300-05 1 0.00002-00
§ Bi-8% 1 L.4s08E+01 1 0.00008+00 1 0.000CE+00
6 I-131 1 3.59228-03 11 2.79471-03 12 3.59221-03
1 RE-90K 3 §.67188+00 3 1.15102+00 1 0.00008+00
8 18-90 3 1.58941+01 3140028401 1 3.6595E-01
9 5i-90 3 2.7648L-06 1 2.70125-06 8 2.7648R-06
10 1-%0 3 1.08142-02 9 1.08148-02 1 0.0000£+00
11 2E-131N 3 L.alesE-m 1 0.00008+00 1 0.00008+30
12 1E-13 3 166368400 11 3.69312-01 1 0.00008+00



® ¢t STF QOALITICATIOR EIAMPLE 53 CHECK OF RXIAMPLE SA

OO —2 O LN - s B

~ oo W

1501008 134
KEY/DISC
IFFECTIVE ERERGY
IR-85K WiH
KR-8% 281
IE-90 1.315
IE-131X A42
BE-83 1.003
I-131 180
RB-90K 1.388
-0 1.960
§8-90 196
1-90 435
18-1314 490
-1 18

PROGRAN

ste

1
400
A57
000
An
007
000
A1
003
000
000
000
A1
JA10

(VERSION 1.1

)

RAN OR 10/ 9719892

GANMA (MBV/DISC) BY GROUP AND NAY.ZNERGY (NEV)

1 3 ¢ § §

00 1.350 1.800 2.200 2.6¢0 7.500

000 000 .000 .000 .00C .000 .58
0oz .000 .000 .000 .00C 000 514
Q310462 386 049 019 045 3.860
000 .000 .000 .00 .000 .000 164
033 .023 .007 .003 .0C1 .000 1.830
063 .000 .000 .g00 .00 .00 .723
A5 195 477 186 118 Lo 730
T o096 019 037 111 1620 5.330
.000 .000 .000 000 .00C .0 000
Q00 .000 .000 .000 .000 .03 .000
828 31T 022 074 008 000 2.270
162 142 003 000 .000 .0C0 1.500

t st

6254635



€26 of € 38
Tt PROGEMY ST P (VERSISR 1.1 ) RAR ON 10/ 9/19%2 tstt
¢t o 5P QUALIFICATION BIANPLE 58 CEECE OF EXANFLE SA tee

0K LOO? INPORMATION FOR THIS BUR FOLLOWS.

N, BOKBEE OF COMPORENTS USED IN TEIS RUR LOQP

"
s

RCORC, CALC. TYPE (O/INVERTORY, 1/CONCERTRATION)
I8., ~-- ACT/COMF. --- ACT/GN.

"
=)

ICECAY, CALCOLATE DAOGBTER PROCUCTION (0/VES.1/M0) = 0
{DEFAULY =0)

ITHAX, MAXINON ROMBER OF IYERAYIORS PER TINE STEP = 0
{DEFADLY = 10)

IDEBCG,  DBBOG OPTIOR (0/ORNAL OOUTPOT, 1/NOCEG) = 0



€21 o(iag
ttt PRCGRAE ST P (VERSIOR 1.1 RAR OK 10/ §/199: 1ttt

t ¢t STP QUALIFICATION EBIAMPLE 5B CHECK OF RIAMPLE 5A t e

S0TICE LIBEARY

1
SOURCE
BOCLIDE
1 Ii-85K 1.000E+00
2 k-8% 1.0008+00
I IR-%0 1.0008+00
¢ IB-131K 1.0008+00
5 18-85 1.0008+00
6 I-131 1.000E+00
7 RB-30M 1.0008+00
8 1B-90 1.0008+00
9 5B-%0 1.000E+00
10 1-%0 1.0008+00 .
11 -1 1.0008+00
12 1-13t 1.0008+0¢

TOTAL CLASS 1 4.0008+00
20TAL CLASS 2 2.000E+00
10TAL CLASS 3 6.0008+00
GEAND P0TAL 1.2008+01



£28 of € 3¢

tre PROGEAN S TP (VERSIZR 1.1 ) RAR OF 100 9/1992 teat
tt e §TP QUALIFICATION EIANFLE 5B CRECX OF RIAMELE SA te

t ¢ STEP SOCRCE AND VOLOME IRITIALTIATIOR

IND TINE = -1.000E+00 INTERVALS/STE? = 30
gL

STARY TINE = 0.000E+00 BRRIR LINIT = 1.0000E-08
STEe

DECTA = 0.000E+0C

DATA READ (BT CLASS MOMBER)

seesrr (ONPORERT ettrttirseetrasnntnt

0. RAKE VOLUXE OR HASS 1 l i
1 VOLOME 1 1.0008+00 CC
RENOVAL RATES (PROX 1) = 0.0008+00  0.000E+00  0.000E+00

1.000E+00  1.000E+00  1.0008+00

PLOW RATES (CC /ER) P (! 102)
(17102 1.0008+00  1.0008+00  1.000E+00

TRARSK. PRACTION

SYEP SOURCE FACTOR (FRON SOORCE 1) = 1.0008¢00  1.000E+00  1.000B+00
2 T0ITVE 1.0008+00 CC
RENIVAL RATES (PROX 1) = 0.000E+00  0.0COZ«00  0.000E+00

PLOV RATES (CC /BR) ?

(22013 1.0008+00  1.00CE-06  1.000E+00
TRARSK. FRACTIOR { 2 10 3)

1.000B+00  1.000E«00  1.00CE+00

3 VOLONE 3 1.000E+00 CC

RTMOVAL RATES (RO 13) = 0.0002+00  0.000E+00  0.000L+00



€29 o €38

ttee PROGRAX S TP  (VERSIOF 1.1 ) RAR OF 10/ 971992 tee
¢t ¢ STP QUALIPICATIOR EIAMPLE 58 CHECE OF EIANPLE 5A LA
t + SYEP SOURCE ARD VOLOXE INITIALIZATION
STEP SOURCE DATA PROX SOURCE IRPCY

: 1
VOLOKE 1

ROCLIDE
1 Ei-85 1.0008+00
1 185 1.000E+00
3 130 1.0002+00
¢ IE-131X 1.0008+00
5 hi-85 1.0008+00
§ 1-131 1.0008+00
7 RB-50M 1.0008+00
8 -9 1.0008+00
§ s:-90 1.0008+00 .
10 1-80 1.0008+00
11 n-1n 1.0008+00
17 T-131 1.0008+00
YOLUKE 1.000E+0C CC

20TAL CIASS 1 4.0008+00
T0TAL CLASS 2 1.0008+00
10TAL CLASS 13 6.000E+00
GRAND TOTAL 1.2008+01



€30 o/E38

st PROGRAX S TP  (VERSION 1.1 ) RAR Ok 10/ 9/1992 tee
* ¢ s STP QUALIFICATION RXANPLE 58 CBECK OF EIAMPLE 5A UL
t ¢ STEP SOURCE AND VOLUXE INITIALIZATION
ACTIVITIRS AY EXD OF YEE TIME STEP
1

VOLOKE 1
JUCLIDE
1 RR-85K 1.0008+00
2 18-85 1.003E+00
1% 1.0008+00
¢ IE-131K 1.0008+00
§ -85 1.0008+00
6 1-11 1.000E+00
7 1B-90K 1.000E+00
8 28-90 1.0008+00
9 8B-90 1.0002+00
10 1-80 1.00CE+00
11 -1 1.0005+00
12 u-i 1.0002+00
VOLUXE 1.0008+00 CC

20TAL CLASS 1 4.000E+00
T0TAL CLASS 2 2.0008+00
F0TAL CLASS 3 §.000E+00
GRAND P0TAL 1.2008+01



€31 of E38

trt PROGEAX S TP (VERSION 1.1 ) RAR ON 10/ 9/1992 t1et
. t ¢+ STP QUALIFICATION RXAMPLE 5B CHECK OF KIAXPLE 5A 11t
¢ ¢ SPEP SOURCE ARD VOLUXE IRITIALIZATION

SP GANMA SHIRLDING INPORMATION CALCOLATED

CONPOREZAT 1  VOLUME 1

CORVERSION PACTOR = 1.0002+00
VOLOKE = 1.0008+00 €C
BRTA SOURCE = 316010405 (NEV/SRC/ )

PARTICLY SOURCE  ENERGY SOORCE  GROUP ENERGY
(PBOTOR/SEC/ ) (MEV/SEC/ ) (NEV-BPECTIVE)

1 1.2408+04 2.0960+04 A0

1 1.0098+05 §.0770+04 90

3 3.5518+04 4.7%941+04 1.3

{ 1.868E+04 3.3630+04 1.80

5 §.8528+03 1.2878404 .20

6 3.653E+03 §.4980+03 .60

T 2.1558+04 1. 149405 §.33  (VARIRBLE)
T0TALS  2.585E+05 3.3851405 1.3



t11t PROGRAX S TP (VERSICK 1.1

t t ¢ 87 QUALIFICATIOR REAKPLE 58 CEECE OF EXANPLE Sk

t ¢ STEP ACTIVITIES ATTBE 1 BOUR

IND TIXE = 1.000E+0C BOUR

TIKE
SYART TINE = 0.0008+00
STEP
DELTA T = 1.000E+00 HOUR
DATA RRAD
sateen COMPONERT tatsostssastsasntaens
10, TAKE YOLUKE OR NASS 1
1 VOLOME 1 1.0008+00 €C

RENOVAL RATES (PRON 1) = 0.000B+00

1.0008+00

PLOW RATES (CC /BR) P (1 %01)
1) 1.0008+00

TRARSK. FRACTION (1 10

2 VOLOME 2 1.0002+00 CC

RENOVAL BATRS (FROM 2) = 0.000E+00

1.0008+00
1.0008+00

PLOK RATRS (CC /Bey P (2 3013)
TRANSH. FRACTION { 2 %0 3)

3 TOLOME ] 1.0008+00 CC

REMOVAL RATRS (PROX 3) =  0.0008+00

RAR OX 10/ 91992

IRTERVALS/STEP

BRROR LINIT

{BY CLASS NONBER)

2

0.000E+00

1.000E+00
1.000E+00

0.000E+00

1.0008-06
1.0008+00

0.0008+00

3

0.000E+00

1.0008+00
1.000E+00

0.0002+00

1.0008+00
1.0008+00

0.000E+00

sxt 30 STRPS WERD USED RRQOIRING A® AviiiGR OF .00 ITZRATIONS PXE SYE?

E320f E3%

t ¢ttt

ttt

LI
= 1.00008-0%



£33 of E3%
tet PROGRAN S TP  (VEESIOF 1.1 ) 148 OF 10/ 9/1992 ttt

$ ¢ ¢ SYP QUALIFICAYION RXANPLE 5B CEECK OF RXANPLE SA t et
$ ¢ STEP ACTIVITIES AFTFR 1 BOUR

ACTIVITIRS AT ZND OF THE TINE STEP

1 1 K
VOLONE 1 VOLUNE 2 VOLOKE 3
BOCLIDE
1 IE-85K 3.1858-01 3.1868-01 1.288E-01
1 Ki-8% 3.6793-01 3.6793-01 1.0428-01
I n-% 1.086E-34 0.0008+00 2.4928-52
4 Q0131 3.670E-01 3.6708-01 2.6368-01
5 N-85 1.8418-07 3.1641-07 1.8408-13
6 1-131 3.6848-01 6.3251-01 4.5908-04
T RB-50K 2.3592-0% 1.25718-05 1.3570-05
8 15-90 1.4408-06 9.9085-07 8.6618-07
-9 88-90 3.6798-01 3.6795-01 1.6428-01
10 1-50 3.6798-01 3.6793-01 2.6428-01
11 m-131 3.5552-01 3.5951-01 1.5828-01
12 1E-131 1.3498-01 1.3495-01 9.4928-02
VOLOME 1.0008+00 CC 1.0008+00 CC 1.0008+00 C¢
TOTAL CIASS 1 1.0838+00 1.0538+00 7.566E-01
T0TAL CLASS 2 3.6841-01 6.3251-01 4.5908-04
TOTAL CLASS 3 1.2308+00 1.2300+00 8.8368-01

GEAND OTAL 2.6528+00 2.9162+00 1.6418+00



£33 o[ E3%

Tttt PROGRAX S TP  (VERSIOR L.l ) RAR OF 10/ 9/1%%2 11t
o * ¢+ 5P QUALIFICATIOR RXAMPLE 5B CEECK OF RIMMPLE A LA
t + STEP ACTIVITIES APTER 1 BOUR

STP GANNA SRIZLDIRG IRPORMATION CALCOLATED

CONPONERT 1 VOLOME 1

CONVERSIOR FACT0R = 1.000E+00

VOLOKE = 1.0008+00 CC

BETA SOURCE = 3.2458+04 (MEV/SEC/
PARTICLE SOURCE  EKERGY SOURCE  GROUP [ENERGY
(PEOTON/SEC/ ) (MEV/SEC/ ) (NEV-BFFRCTIVE)

1 2.0752+04 8.3008+03 Al

1 1.4128+04 1.2718+04 0

3 4. 2408403 5.723+03 1.3

¢ 1.7108+02 3.0788+02 1.80 .
5 44448402 9.7788+02 .0

6 §.4608+01 1.160E+02 .60

1 1.835E-01 1.3438+00 4.13  {VARIABLE)

T0TALS  3.9778+04 1.8138+04 N

COMPONERT 2  WOLOME 2

COAVERSION FACT0R = 1.0008+00

VOLUKE = 1.0000+00 CC
BEZA 50URCE = 3.4318+04 (NRV/SEC/ )
PARTICLE SODRCE  EWERGY SOURCE  GROUP ENERBCY
‘ (PEOTOK/SEC/ ) (WEV/SEC/ ) (MEV-RFPRCYIVE)
1 1.8508+04 1.1408+04 A0
1 1.480E+04 1.3321+04 0
3 4. 2408403 5.7238+03 1.3
) 1.7098+02 3.0762+02 1.80
L] 44448402 9.7778+02 .0
] 4.458E+01 1.1598+02 2.60
1 1.5428-01 1.2921-01 (.73 (VARIABLE)
T0TALS  4.B23K+04 31848404 .66



N |m I

LI PROGRAN

s ¢+ 5P QUALIPICATION REANPLE 5B CRECK OF BLAMPLE S5A

st

t ¢ SYEP ACTIVITINS APERR 1 HOOR

(VERSIOR 1.1 )

STP GANMA SRIELDING INPORMATION CALCOLATEC

CoNPONENT 3  VOLOMI 3

CORVERSION PACTOR = 1.0008+00
L[4 1) = 1.0008+00 CC

e souce = 2.145R¢04 (MEV/SEC/
PARTICLE SoURCE

(rROTOR/SRC/

7.1598+03
9.4620+03
3.0451+03
1.2288+02
.10
3.2038+01
1.4382-01

-—f G AP B Gad OuD P

T0TALS  Z.uidekend

EERRGY S0URE

) (NBV/SEC/

1.0641+03
8.5161+03
4.1118403
1.1108402
1.0231+02
0.3271401
1.7508-01

1.6500+0¢

06 O 10/ 9/1982

G100F  ENEEGY
} (MEV-BETRCTIVE)

A0

90
1.3
1.80
.0
1.60
e

82

(VARIANLE)

E34qf €3¢



t1e PROGRAN ST P (VERSION 1.1 ) AR ON 10/ 9/1992

+ ¢ 2 STF QUALIPICATION EXAMPLE 53 CHECK OF BIAMPLE 5d
s ¢ STRP ACTIVITIRS APTER 2 ROUR

I TINE = 2.000R+00 BOUR IBTERVALS/STEP
TIKE

START TINE = 1.0008+00 HOOUR IRROR LINIT
STEP

MITA Y = 1.0000+00 HOUR

DATA READ (BY CLASS NUMBER)

taaane CONPORLAT Sttesttensstaesssensss

0. 111 VOLOHE 0B NASS 1 '} 3
1 VOLOME ) 1.0008+00 CC
REMOVAL RATES (FRoM 1) = 0.0008+06  0.000E+00  0.000E+00
TLOF RAYES {CC /ER} P (1%01) = 1.000£+00  1.0008+00  1.0008+00
TRANSK. FRACTION (1 %0 2} = 1.0008+00  1.0008+00  1.000E+00
1 voLOMR 2 1.0008+00 CC
REMOVAL RATES (MRoX 2) = 0.000k+00  0.0008+00  0.000%+00
FLOW RATES (CC /BR) P (2103 1.0008400  1.0000-06  1.0008+00
TEANSK. PRACTION {220 3) = 1.0008+00  1.0008+00  1.0001+00
3 voLout 3 1.0008+00 CC

REMOVAL DAZES (FROM 13) = 06.000K+00  0.0008+00  0.000E+00
30 STIPS WERE OSED REQUIRING AN AVERAGE OF .00 ITRRATIONS PER STRP

LI

Kl
1.00000-05

€25 o[ €38



€30 o € 3¢

1828 PROGRAM S TP  (VERSION 1.1 ) IAN OF 10/ /1992 vt e
‘ ¢ ¢ ¢ STP QUALIPICATION EXAMPLE 53 CBECI OF EIAXPLE SA tet
* ¢ STEP ACTIVITIRS APTER 2 HOUR
ACTIVITIES AT ZND OF THE PINR STEP

1 1 3
VOLOKE 1 VOLUXE 2 VOLOAE 3
JocLInt

1 ER-85K 1.0042-01 1.0082-01 4.4062-01

1 -8 1.3531-01 1.7078-01 5.9402-01

1% 0.0002+00 0.0005+00 0.0008+90

4 IE-1310 1.3478-01 1.6%41-01 5.9118-01

5 B85 3.3908-14 2.1661-13 3.8448-19

6 1-11 1.3558-01 8.6391-01 2.0781-03

T BB-90M §.4708-10 1.9151-10 1.3562-09

¢ -5 3.2148-11 2.2308-11 8.06%1-11

- y 51-% 1.3531-01 2.707-01 5.9408-01

10 1-% 1.3531-01 2.7078-01 5.9408-01

11 -1 1.2928-0! 2.5845-01 5.4721-01

12 15-11 3.2868-02 €.5711-02 1.4421-01
VOLOME 1.0008+00 CC 1.0008+00 CC 1.0002+00 CC

TOTAL CLASS 1 3.7048-01 7.4001-01 1.6208+00

TOTAL CLASS 2 1.35%8-01 8.4351-01 2.078L-03

T0TAL CLASS 3 4.3273-01 8.6558-01 1.899+00

CRARD P0TAL §.3871-01 2.4701+09 3.5275+00



1ttt PROGRAY S TP (VERSIOR 1.1 )

t 1 ¢ 87p QUALIFICATION RXANPLE 5B CEECE OF REIANPLE SA
t ¢ STEP ACTIVITIRS APTIR 2 HOOR

STP GAMMA SEIRLDING INPORMATION CALCOLATED

CONPORENT 1  VOLOXI 1

CORVERSION FACTOR = 1.000K+00

TOLOKE = 1.0008+00 CC

BETL S00RCK = 1L1310e04 (MEV/SEC/ )
PARTICLE SOURCE  RMERGY SOURCE  GROUP [ENERGY
(PROTOB/SEC/ ) (EBV/SEC/ ) (XRV-RPRRCIIVE)

1 1.188E+03 2.8751+03 A0

1 49795403 4. 4811403 90

] 1.4638403 1.9758+03 1.35

¢ §.0358+01 1.0860+02 1.80

§ 1.5970+02 3.5145402 .20

6 1.6028+01 4.1642+01 .60

1 6.5698-06 3.1073-05 4.3 (VARIABLE)
T0TALS  1.387B+04 9.8331+03 B}

COMPONERT 2  WOLOKE 2

CORVERSIOR PACTOR = 1.0001+00

voLoue = 1.0008+00 CC

BRTA SOUKCE = 2679804 (MRV/SEC/ )
PARTICLE S0URCE  BRERGY SOURCE  GROUP BRNEEGY
(pBotom/sEC/ ) (MBV/SEC/ ) (MEV-RPPECTIVE)

1 3.1768+04 1.2708+04 A0

1 LB 1.0335+04 R[]

3 1.9268+03 3.9500+03 1.3

4 1.2078+02 2.1735+02 1.8

] 3.1958+02 1.0288+02 .0

6 3.2035+01 8.3291+01 .80

1 3,566E-06 1.6871-05 473 (VARTABIR!
T0TALS  4.664R+04 2.7998+04 .60

B OF 10/ 91992

£370[ £33
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tate PROGEAX ST P  (VERSIOR 1.1 ) Lak O 10/ 9/1992 L
‘ s ¢ ¢ STP QUALIFICATION RXAMPLE 5B CHECK OF RIANPLE S5A LA
+ ¢ STRP ACTIVITIRS APTER 2 HOUR
STP GAMNA SEINLDING INFORMATION CALCULATED

CONPONERT 3  VOLOME 3

CONVERSION PACTOR = 1.0008+00

VOLOKE = 1.0008+00 CC

JITA 500RCE = 4547004 (HRV/SEC/) )
PARTICLE SOURCE  EWERGY SOURCE  GROUP BNERGY
(PEOTON/SEC/ ) (MRV/SEC/ ) (MBV-RPFECTIVE)

1 14170404 5.6662+03 A0
H 1.0330+04 1.8300+04 90
i 6.4228+03 8.6695+03 1.3
{ 1.6498+02 €. 7688402 1.80 N
§ 1.0118402 1.5428+03 .20
¢ 1.0308+01 1.8261+02 .60
1 1.6308-05 1.7118-05 €73 (VARIABLD)
POTALS  4.195B+04 3.4835+04 43

tee Q) PROGRANM STP (VERSIOR 1.1 )
TIeE orr =13:21:8 DATE =10/ 9/1992



‘ Title Verification of Computer Program Page Fl or F3%
STP (PC) Version 1.1 EGS-TR-910600-18 Project__All

caleulsted by ELAD Date /0/23/92 checked by MOW Date ,oMqV

Appendix F
Examples 6A and 6B



tet PROGEAN STP-PC(TRE SEIELOE

st FERESTIOF BOMNBER:=11

¢t TODAY'E DATR = 107 9/1992

REPRODOCTION OF INPOT DATA DICK

+ + + + + ¢

W=3 M5=1

Bl=12 WR=3 BG=) =1
1RR-85K 1 4.2978E-0%
2E-85 1 2.0490E-09
ME-90 1 2.14468-02
4IE-1210 1 6.7758E-07
SBR-85 2 4.0299E-03
61-131 2 9.97838-07
1RB-30M 3 Z.6866E-03
8R8-90 3 4.4149E-0
§58-90 3 7.68018-10

107-90 3 3.0038E-06 97.6801E-10
1176-1310 3 6.4180E-06  10.00008+00
1218-131 3 4.62100-04 111.42488-06  10.0000E+00
A0 50 1.3 1.80 .20
1ER-85K .255157+0123-3000+0000+0000+0000+000040581+0
R-85  .251000+0223-2000+0000+0000+0000+0000+0514+0
INE-90 1.315766-1233+0462+0386+0491-1190-1448-1386+1
AZE-131M .142664-2000+000040000+0000+0000+0000+0164+0
53R-85 1.003000+0334-1233-1659-2275-2000+0000+0183+1
§1-131  .190317+0625-1000+0000+0000+000040600+072340
TRE-90K 1.388344-2855+0195+40472+0186+0118+01444147341
8E6-90 1.96000040277+0963-1192-1366-1111+0162¢1533+1
958-90  .196000+0000+0000+0000+0000+0000+0000+0000+0
107-90  .§35000+0000+0000+000040000+0000+0000+000040
1196-131K .190112¢0828+0377+0219-1735-1871-200040227+41
1216-131 . 719110+0162+0142+0323-20004+0000+0000+0150+1

§4.02345-02
19.0683E-06
10.00008+00
61.08368-08
10.0000E+00
114.99328-06
32.55218-03
31.88948-02
12.62488-03

10.0000E+0C
56.56882-06
10.00008+00
10.0000E+00
10.00008+00
124.62108-04
10.00008+00
76.17928-08
84.41488-0
10.00008+00
10.00008+00

B-5 B0GE)

sTaRY tI1NI -

10.00008+00
10.00008+00
10.00008+00
10.0000£+00
10.00008+00
10.00008+00
10.00008+00
10.00008+00
10.00008+00
10.00002+00
10.00008+00
10.00008+00
2.60

S Tk I 2

1§

prviIslion

1.50

it

DAl

TooR SERVICE
V1S 9/29/92

13:25: 8

t

t

F2 o-(: F3§



t1t PROGRAN

ts VIRSION BONDIER:=11
t TO00AY'S DATLR = 10/ 9/1992
1 'sooRce’
110 210 310 410 510 610
710 810 910 1010 111.0 121.0
0
t

STP QUALIPICATION RIANPLE €A ERT LITIER 3
=1

1 'voLOng 1’

4 'VOLOXE 2

3 'voLoat 3

-1

SOURCE ARD VOLOKE INITIALIZATION
V11.00¢C

721.00¢CC

V31.00¢C

§1101.0

r1201.0
12311.00+61.08-12
12311.00-61.08+12
§2331.00-61.0812

1 HOOR

ACTIVITIES APTER 1 HOUR

1 1008

ACTIVITIES APTER 2 BOUR

t

1

+ + + + + +

§TP-PC(YHE SEIBLDER-S BDGE)

IS AY YOOR SPRVICE

REVISION DAYTR WAS 9/29/92

STARY TINTD = 13:25:8

F3a‘( F3s



Fe of F3R

LI PROGRAY S TR (VERSIOR 1.1 ) 1AF OR 10/ 971992 et

DATA FOR THIS RUN OR SEBIES OF ROKS

JONBRR OF ISOTOPRS (DATA CARDS) = 12
JUMBER OF COMPONERYS (ALL BOURS} = 3
JUMRER OF CLASSES OF 150T0P85 = 3
BOMBER 07 SOURCES (MATINDH) = 1
BUNBER O GAMMA GROUPS s 1
JUNBER OF PRECURSORS (MAXINOK) = 1

ST0RAGE LOCATIONS REQUESIRD 2225000 :
ST0RAGE LOCATIONS USED = 1045



F5of £33

R PROGRAX S PP  (VERSION 1.1 ) e or 10/ 9/1992 teat
t t ¢ STP QUALIFICATION EIANPLE 6A KRV LETTIR B t1t

ROCLIDE DATL TNPOY (LIDRARY)
BUKBER  BAME  CLASS LANDA{1/ER) PRECURSOR (NO.,RAYER)-

1 E1-85X 1 L.M70-01 5 1.54471-01 1 0.00008+00
1 Ii-85 1 1.37648-06 1 1.5564-06 5 1.2024E-08
3 11-90 1 7.77061+01 1 0.00008+00 1 0.00008+00
{ 18-131K 1 1.43938-03 6 2.64%01-05 1 0.00008+00
H 185 1 1.4508E+01 1 0.00008+00 1 0.00000+00
6 1-131 1 1.59228-03 11 2.79413-03 12 3.5220-03
1 RB-S0K 3 567100400 3 1.15108+00 1 0.0000E+00
L} 13-90 3 158941401 3140020401 1 3.6585E-01
S 58-90 3 2.76488-06 T 2.70128-06 8 2.7648E-06
10 1-80 1 1.08148-02 §  1.08145-02 1 0.00008+00
i 1 DR | 3 2.1088-02 1 0.00008+00 1 0.00008+00
1 175-131 3 1.66368+00 11 3.69318-01 1 0.00008+00



Tttt

PROGRAN

§TP

(vERstor 1.1 )

t ¢ 1 §TP QUALIPICATION ZXAMPLE 6A KBY LETTER B

=3
::oﬂﬂqom‘uum

15010PE A

REV/DISC
IFFECTIVE RNERGY
Ki-85K .55
18-85 .51
1R-90 1.315
It-131K A4
185 1.00
I-13 .180
B-90K 1.388
1-90 1.960
§1-90 .196
1-90 933
11-1310 A%
1-13t 1

1
400
A9
.000
an
007
.000
A1
003
000
000
000
A1
A10

RAK OX 10/ 9/1992

GAMKA {MEV/DISC) BY GROUP AND MAI.ENEBEY (MRV)

2 3 { 5 6 1

400 1,350 1.800 2.200 2.600 7.500

.000 .000 .000 .000 .000 .000 581
.002 .000 .000 000 .000 .000 .5W4
233 462 (386 049 019 045 3.860
.00 .000 .000 .00C .000 .000 164
033,023 (007 .003 .00 .000 1.830
063 .000 .000 000 .000 .000 .723
B85 195 472 186 118 1.M0 4730
217086 019 .037 111 1.620 5.330
.000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000
828 317 022 004 008 .000 2.270
62 442,003 .000 .000 .000 1.500

tttt

1t

Fe of F 23



tset PROGRAX S TP (YRRSION 1.1 ) 1AF OF 10/ §/1992
¢ ¢ ¢ 59p QUALIFICATION RXANPLE 61 KIY LETIER B

20X 10OP INPORMATION POR TEIS RUR FOLLOWS.

n, JUNBBR OF COMPONENYS OSED IN TEIS RON L00P = )

ICOXC, CALC. TYPR (0/INVENIORY, 1/CORCENTRATION) = 0
IR, ~-- ACT/COMP.  --- ACT/GN.

BDECAY, CALCULATE DAUGHTER PRODUCTION (0/YES,1/R0) = O
{DRFAULT =0)

ITMAX, NMAXINOM ROMBER OF ITERATIONS PER PIME SYEP = 0
(DEFAULY = 10)

KDEBUG,  DRBUG OPTION (O/BORMAL OUTPOT, 1/NUCHO) = 0

tt1t

F70[F3?



Fao{Fsz
ttte PROGRAX S TP (VERSIOR 1.1 ) RAK OF 10/ 9/1492 tttt
8¢ ¢ STP QUALIFICATION XXAXPLE 6A KRY LETTER B 1ttt

SOURCE LIBRARY

1
S0URCE
BOCLIDE
1 -85 1.000+00
1 I-85 1.0008+00
3 -9 1.000£+00
4 I-131 1.0008+00
5 M-85 1.0008+00
6 1-131 1.0008+00
T IB-90 1.0008+00
8 13-90 1.0008+00
9 88-90 1.0008+00
10 1-50 1.0008+00
11 fn-131n 1.0008+00
12 f-13t 1.0008+00
TOTAL CLASS 1 4.0008+00
T0TAL CLASS 2 1.0008+00

T0TAL CLASS 3 6.0008+00
GRAND T0TAL 1.2008+01



FAa of 38

1111 PROGRAX 5 Y P  (VERSION 1.1 | BAR OF 10/ 9/1992 11tt
t ¢ ¢ TP QUALIPICATION BXAXPLE €A KRY LETTER B 111
+ ¢ STEP SOURCR ARD VOLOME INITIALIZATION

B0 TINE = -1.000E+00 INTERVALS/STEP = AN
TIME

START TINE =  0.000E+00 E8R0R LINIY = 1.00005-0%
STEP

DRLTA YT = 0.000K+00

DATA BEAD (DY CLASS WOMBER)
taaess CONPONERT stassessstasatenntant
10, TAKE VOLONE OR MASS 1 2 ]

1 VOLOME ! 1.0008+00 cC

REMOVAL BATRS {rROX 1) = 0.000E+00  0.000E+00  0.000E+U0

FLOF DAZES (CC /RR}P(12012) = 1.000E+00  1.0002+00  1.000+00
TRANSK. PRACTION (1%012) = 1.0008+00  1.0008+00  1.000B+00

STEP SOURCE FACTOR (FROK SOURCE i) = 1.0008+00  1.0008+00  1.0001+00

2 VOLOME 2 1.0002+00 ¢

RENOVAL RATRS (PROX 2) = 0.000B+00  0.0008+00  0.0008+00

PLOK RATES {CC /BE) P { 2 %0

3) 1.0008406  1.0008-06  1.000B-06
TRANSY. FRACTION ( 2 20 3}

1.0008+00  1.000E+00  1.000E+00

3 VOLUKE 3 1.0005+00 CC

RIMOVAL RATES (FRON 3) = 0.0008¢00  0.000E+00  0.000E+00

1.0008-06  1.000E+06  1.0008:06
1.0008+00  1.0008+00  1.000E+00

" "

LW RATES (CC /ER) P (3 %02)
TRARSE. PRACTION ( 3 20 2)



F1o of F38

1t PROGNAX S Y P (VRRSION 1.1 ) TN OF 10/ 9/1992 teee
+ ¢ ¢ TP QUALIFICATION EIASPLE €A IRY LRTTIN 3 tee
o o SOIP SOORCK AND VOLOME IRITIALIZATION

$TEP SO0RCE DATA YROX SOSECE INPOR

1
VOLOXE |

socLInt

1 I-85 1.0908+00
1 -8 1.0008+00
in-N 1.000+00
¢ I1-131K 1.0008+00
§ -8 1.0002+00
¢ 1-131 1.0008+00
T -0 1.0008+00
$ -9 1.0008+00
¢ -9 1.0008+00
10 1-% 1.0008+00
11 1n-1i 1.0001+00
12 -1 1.0008+0(

voLoul 1.0008+00 CC

T0TAL CLASS 1 4.0008+00
T0%AL CLASS 2 1.0008+00
10741 CLASS 3 §.0005+00
GRA%D TOTML 1.2000+01



Fllof F38

LI PROGRAX S TP  (VERSION 1.1 | IAR OF 10/ 9/1992 1t
¢ ¢ ¢ STP QUALITICATION BEIAMFLE 6) KEY LETTEE B tte
‘ t ¢ STIP SOURCE ARD VOLOME INITIALIZATION

ACTIVITIES AT END OF T8 TIME STIP

1
TOLOXE 1
JOCLIDR
1 ER-85K 1.0008+00
1 -8 1.0008+00
3 Q-9 1.000E+00
4 I-1 1.0008+00
5 h-88 1.0008+00
¢ 1-131 1.0008+00
T 1-90K 1.0008+00
8 -0 1.0008+00
9 §2-90 1.000E+00
10 1-90 1.000E+00
11 -1 1.0002+00
17 1-11 1.0008+00
YOLURE 1.0008+00 CC

T0TAL CLASS 1 4.0002+00
T0TAL CLASS 2 2.0008+00
TOTAL CLASS 3 6.0008+00
GRARD TOTAL 1.2008+01



teee PROGRAN
v ¢ 5PP QUALIPICATION RIAMPLE 64 ERY LRTIRE B
¢ ¢ STEP SO0RCE AND VOLOME INITIALIZATIOR

(VERSIOR 1.1 )

STP GAMMA SRIRLDING INFORNATION CALCULATED

COXPONERT 1  VOLOME !

CONVERSION PACTOR = 1.0008+00

VOLONE = 1.0008+00 CC
BITA S00RCE = 1.1610+05 (MRV/SEC/
PARTICIE SOURCI  BEERGY S0ORCE
(PROTON;SEC/ ) (MEV/SEC/
) 1240004 1.0960+04
2 1.009+08 9.0778+04
3 255104 4. 7048+ 04
¢ 1.0688+04 3.3630+04
5 5.8521.03 1.2078+04
§ 650 9.4901403
T 1155804 11498405
TOTALS  2.585K405 3.3850405

A0

0
1.3
1.80
.0
.4
5.9

1.4

AR O0 10/ 9/1992 ttse

6100P  BMERGY
} (MEV-ETPRCTIVE)

(VARTABLE)

FI2 of £33



¥ 3%
ttee PROGRAX ST P (VERSION 1.1 | 1R OR 10/ 9/1992 t1es F: 12 C>S
¢ ¢ ¢ §Pp QUALIPICATION BEAMPLE €A KET LETTER B st
¢ ¢ §T2P ACTIVITIRS APTIR 1 BOUR

IO TINE = 1.0002+00 BOOR IRTRRVALS/SYEP = W
Tl

STARY TINE = 0.000E+00 Iin0R LIAIT = 1.00008-05
stee

LTA T = 1.0000+00 ROUR

DATA READ (BY CLASS WOWRER)
stases CONPORERD sestaesanssansasssante
10. BAXE VOLUXE OR NASS 1 H 3

1 VoLOME | 1.0008+00 CC

RENOVAL DATES (raox 1) = 0.000E+00  0.0008+00  0.000E+00
PLOW DATES (CC /BR) P (1201) = 1.0008+00  1.0008+00  1.0002+00
TRARSK. FRACTION (1 20 2} = 1.0005+00  1.000E+00  1.000E+00

2 voLONME 2 1.0008+00 CC

RIMOVAL RATES (FROX 2) = 0.0008+00  0.0001+00  0.0005+00

TLOW RATES (CC /H) P (2%01)
TEARSK. PRACTION ( 2 20 3)

: 1.0008+06  1.0008-06  1.0008-06
z 1.0008+00  1.000E+00  1.0008+00

3 voLmut 3 1.0008+00 CC

BINOVAL BATES (PRO¥ 3) = 0.000R+00  0.0008+00  0.0002+00

PLOV RATEZS (CC /ER) P (320 12) = 1.0002-06  1.0000+06  1.0003+06
SRANSH. FRACTION { 3 %0 2) = 1.0000+00  1.000K+00  1.000K+00

ssees CODL SENSES A PERDEACY LOOP AWD/OR VARIABLE VOLUME tete
tsaes JSTEP 15 AUTONATICALLY INCREASED DY A FACTOR OF 3 seste

s8¢ 90 STEPS WERE USZD RIQUIRING AR AVERAGE OF 1.70 ITERATIONS PRR STIF



F i3 o[ F
1o PROGIAN S TP  (VERSION 1.1 ) IRON 16/ 51957 rtes 38
*t 0 §tp QUALIPICATION BIANPLE GA KRY LESTER B 11
* 4 STEP ACTIVIZIES APERR 1 KOUE

ACTIVITIRS AT BED OF THI TINK SEXP

1 1 ]
YOLOKE 1 VOLUXE 2 VOLOXE 3
B0CLINR
1 IR-05M 3.1858-01 3.1851-07 5.4348-01
1 I-8% 3.6198-01 3.6798-07 6.2758-01
3 -9 1.0068-3¢ 1.0868-40 1.8452-34
¢ I1-13u 3.6701-01 3.6701-0 6.260E-01
5 -8 1.8410-07 3.164E-07 3.1648-19
§ I-11 3.684E-01 6.3301-01 6.3308-13
1 1-%0M 2.3598-05 4.0528-0% 4.0528-17
8 -9 1.4408-06 1.47138-06 1.4738-18
s 5i-%0 3.6791-01 §.3211-01 §.3211-13
10 1-90 3.6798-01 6.328-01 §.3218-13
11 n-1un 3.595E-01 6.1775-01 6.1705-13
17 1%-131 1.3498-01 2.1191-01 2.319%-13
VOLOUE 1.0008+00 CC 1.0002+09 €C 1.0008+00 €C
TOTAL CLASS 1 1.053K+00 1.0532-06 1.7978+00
TOTAL CLASS 2 3.6841-01 €.3303-01 6.3300-13
TOTAL CLASS 3 1.230R+00 1.1145+00 1.1148-12

GLAND TOTAL 2.6528+00 1.7478+00 1.7970+00



11t PROGRAY 5 TP  (VERSION 1.1 )

$ ¢ ¢ 5T QUALIFICATION RIAMPLE 6A KEY LETTER B
t ¢ STEP ACTIVITIES AFRIR 1 BOUR

STP GAMKA SBIRLDING INFORMATION CALCULATED

CONPONERT 1  VOLOME 1

CONVERSION FACTOR = 1.000E+00

VoLOKE = 1.0001+00 CC

BITL 500KRCK = 3245004 (MRV/SEC/ )
PARTICLR SOORCZ  UNIRGY S0URCE  GROUP RRERGY
(PROTON/SEC/ ) (MBW/SEC/ ) (MEV-RPPECTIVE)

1 1.0758+04 8.3002+03 40

1 14120404 1.2718+04 R

3 4. 2408403 §.7230+01 1.3

{ 1.7108+02 3.0788402 1.80

5 44440402 9.7780402 .0

6 4. 4501401 1.1600402 .60

1 1.8395-01 o 1.3431+00 €73 (VARIAMLE)
TOTALS  3.9770+04 2.8130+04 N

COXPORENT 2 VOLOME 2

CONVERSION FAC20R = 1.000E+00

YOLONE = 1.0008+00 CC

BITA S0URCE = L.J41B04 (NRV/SBC/ )
MITICLE S0URCE  EWERGY SOORCE  GROOP BNERGY
(PROTON/SRC/ ) (MEV/SKC/ ) (MEV-BPPECTIVE)

I 2.7320+04 1.0930+04 40

7 2.4200+04 4.1788+04 0

3 7.2850403 9.8350+03 1.3

4 2.9381+02 5.2081+02 1.80

§  1.437+02 1.6808+02 .20

§ T.6635+01 1.9928+02 1.60

T e88e-01 2.3070+00 .13 (anLieLr)
TOTALS  5.9940+04 4405004 N H

AR O0 10/ 9/1992

t

Fi4of F3g



1281 PROGRAX

¢t ¢ STP QUALIPICATION BIAMPLE 6A KBY LRITER 2

ste

(VRRSION 1.1

t ¢ STRP ACTIVITIES APRER 1 BOTR

)

STP GAMMA SHIBLDIRG IRPORMATION CALCOLATED

COXPORERT 3  VOLOME 3

CORVERSION FACTOR = 1.0008+00

TOLOKE = 10008409 CC
BRTA SOURCE = 14248404 (NEV/SEC/
PARTICLE SOURCE  EWRRGY SOURCE
{PROTON/SEC/ {MEV/8KC/
1 8.2760+03 3.2100+03
b 6.0278+01 5.4258+01
3 7.2088-08 9.8351-09
¢ 1.9382-10 5.2091-10
5 1.6376-10 1.6808-09
6 7.663E-11 1.9925-10
T 4.8788-13 2.3071-12
P0TALS  8.3363+03 3. 3641403

40

R[]
1.3§
1.80
.0
1.0
n

A0

1N OX 10/ 9/1992

6R00P [ENERGY
) {MEV-RFFECTIVE)

(vARIARLE)

tit1

Flso;F:ss



L PROGRAX St P  (VERSION 1.1
t o+ TP QUALIPICATION BIANPLE €A KBY LETIER B
¢ SYEP ACTIVITIES APIER 2 HOUR

IND TINE = 2.000B+00 EOUR

TIME
START PINE = 1.0008+00 BOUR
Stip
DRLTA Y = 1.0008+00 HOOR
DATA NIAD
tesans CONPORERT sesststnnenssaannatant
10, 111 VOLUKE OR MASS 1
1 TOLOME 1 1.0008+00 CC

RRNOVAL RATES (MRo¥ 1) = 0.0002+00

PLOW RATRS (CC /ER) P (190

1) 1.0002+00
TRARSK. PRACTION (1 %0 2)

1.0008+00

" o

2 VOLUKE 2 1.0008+00 CC

REMOVAL RATES (FROX 2) = 0.0008+00
PLOW RATES (CC /ER) P (2%013) - 1.0008+06
TRARSK. PRACTION (2 %0 ) = 1.0008+00

3 voLUME 3 1.0008+00 CC

REMOVAL RATES (PRON 3) = 0.0008+00

1.0008-06

PLOW RATRS (CC /EHR) P () %012) =
01 = 1.0008+00

TRANSY. PRACTION ( 3 20

)

RAN OF 10/ §/1982

INTERVALS/STEP

FER0R LINIY

(BY CLASS NOMBER!

0.0008+00

1.0008+00
1.0002+00

0.0008+00

1.000E-06
1.0002+00

0.0002+00

1.0008+06
1.0008+00

i

0.0008-00

1.0008+00
1.0002+00

0.000X+00

1.0008-06
1.0001+00

0.000E+00

1.0002+06
1.000E+00

sstat CODE SENSES & PERDBACK LOOP AND/OR VARIABLE VOLOME sssat
sstes ISTRP 15 AUTOMATICALLY INCREASED DY A PACTOR OF 3 sasse

stt 90 SPEPS WERE OSED REQUIRING AR AVERAGE OF 1.59 ITERATIONS PRR STEP

ttt1

= 30

= 1.00008-05

Fleof F3g



FlT of F3g
e PROGEAN S TP (VERSION 1.1 ) MEOL 10/ 9/1882 ot
* + ¢ §1p QUALIFICATION EXAKPLE 6 KEY LRTYRR B tes
+ ¢ SEEP ACTIVITIES APTER 7 BOTR

ACTIVITIRS AP ERD OF THE TIME STRP

1 1 3
VOLONE 1 VOLOME 1 VOLOME 3
BOCLIDE
1 Ie-85M 1.0045-01 1.0048-07 §.3802-01
1 I1-8% 1.3538-01 1.3538-07 8.6001-01
I - 0.0002+00 0.000E+00 0.0008+00
4 I-131 1.3478-01 1.30-07 8.5592-01
5 -85 3.3908-14 2.1668-13 1.1668-25
6 1131 1,355E-0! 8.6598-01 8.65%8-13
T 1B-90H §.4708-10 3.4941-09 3.4048-21
8 -3 3.214E-1 2.0531-10 1.0531-22
s 5B-90 1.3531-01 8.6478-01 8.6472-13 .
10 1-%0 1.3538-01 8.6471-01 8.6471-13
11 1-131K 1.2928-01 8.2568-01 8.2%¢-13
12 -1 3.2868-0 2.0992-0! 2.0991-13
YoLONE 1.0008+00 CC 1.0008+00 CC 1.000£+00 CC
T0TAL CLASS 1 1.7042-01 3.7041-07 2.354E+00
TOTAL CLASS 2 1.3552-01 8.6598-01 8.659E-13
POTAL CLASS 3 4.3271-01 2.7658+00 2.7658-12

GRAND TOTAL 9.3872-01 3.631K+00 2.354E+00



t11 PROGEA ST P (VERSION 1.1 ) RAR OF 10/ 9/1952 L F Ig Ol F 38
¢ ¢ ¢ SYP QCALIFICATION EXANPLE 6A IRY LITTER B tee
t ¢ SYEP ACTIVITINS APTER 2 HOOR

SYP GAMMA SEIRLDING INPORMATION CALCOLATED

COMPONERT 1  VOLOME 1

CONVERSION FACTOR = 1.000K+00

VOLONE = 1.0000+00 €C

BITA SOURCE = 11318404 (MRV/SEC/ )
PARTICLE SOURCE  NRERGY S0ORCE  GROUP EWERGY
(pROTON/SEC/ ) (MRV/SRC/ ) (WEV-RPFECTIVE)

1 1.1888+03 2.8751+03 A0
1 4.9790+03 4813403 8]
3 1.4630+03 1.9758+03 1.39
4 6.0358+01 1.0868+02 1.80 .
5 1.5978+02 3.5141+02 .0
6 1.6028+0! 4. 1648401 1.60
1 6.5692-06 3.1078-05 4713 (VARIAMLE)
TOTALS  1.387E+04 9.8335+03 N

COMPORERT 2  VOLOME 2

CORVERSIOR FACTOR = 1.0002+00
VOLOKE = 1.0008+00 CC
BETA SOORCE = §.3668+04 (NEV/SEC/ )

PARTICLE SOURCE  ENERGY SOORCE  GROOP BNERGY
{PROTON/SEC/ ) (wEv/SEC/ ) (NZV-BEFECTIVE)

1 3.608E+0¢ 14438+ 04 A0
1 311738404 2.8550+04 90
3 §.3488+03 1.2625+04 1.3
K 3.8560+02 6.9411+02 1.80
S 1.0212+03 2.2451403 2.2
§ 1.0238+02 2.6618+02 .80
1 4.196E-05 1.9850-04 .13 (VAL

T0TALS  7.866E+04 5.8012+04 15



1t PROGRAK ST P  (VERSION 1.1 ) AR OF 10/ 9/15%2 11
t ¢ ¢ 5P QUALIFICATIOR RIAMPLE €A IEY LRTIZR B 11t
t ¢ SR ACTIVITIES APTIR 2 BODR

STP GAMNA SHIRLDING IRFORMATION CALCULATED

COMPONENT 3 VOLDME 3

CORVERSION PACTOR = 1.800E+00
VOLOME = 1,0008+00 CC
BRTA SOURCE = 1.050K+04 (NEV/SEC/ )

PARTICLE SOURCE  BWERGY SOURCE  6800P ENERGY
(PROTON/SEC/ ) (WEV/SRC/ ) (MEV-RFFRCTIVE)

1 .91R+03 3.9161+03 A0

1 8207401 1.3868+01 90

3 §.3480-08 1.2621-08 1.3%

{ 3.8568-10 6.9411-10 1.80

H 1.0218-09 1.2458-09 .0

6 1.0231-10 2.6611-10 2.60

1 4.1562-17 1.9858-16 473 (TARIARLD)
F0TALS  9.873R+03 3.9%08+03 A0

tes QD PROGRAN 5TP (VERSION 1.1 )
TINE ORP =13:30:8 DAt =10/ 9/1992

Flq 00( F33



ttt PROGRAY STP-PC(THESRIELDER-SEOGE) IS AT YOOR SERVICE
to VRRSION NOMBER=11 RIVISTION DATE WRS 9/29/92
t TODRAY'S DATER = 10/ 9/1992 STARY TINER = 133419
REPRODUCTION OF IRPOT DATA DICK
+ + + + + + +
=3 K5= 1

Bl= 12 M=3 B6=17 Bi=2

1KE-850 1 4.2978R-05
BR-85 1 2.04908-09
-390 1 2.34468-02
4IE-1310 1 6.77588-07
SBE-B5 2 4.02998-03
01-131 2 9.97838-07
TRB-904 3 2.68662-03
838-90 3 4.41482-03
958-90 3 7.6801B-10
107-90 3 3.00385-06
1112-131K 3 6.41808-06
1218-131 3 {.62108-04

54.02348-03
19.0683E-06
10.00005+00
61.08368-08
10.00008+00
114.99328-06
32.55211-03
31.88948-02
12.62488-03
97.68012-10
10.00008+00
111.42485-06

10.0000E+00
56.5688E-06
10.00008+00
10.00008+00
10.00008+00
12¢.62108-04
10.00008+00
76.17928-05
84.41492-03
10.00002+00
10.0000E+00
10.00008+00

10.00008+00
10.00008+00
10.0000E¢00
10.00002+00
10.00008+00
10.0000E+00
10.00008+00
10.0000E+00
10.0000E+00
10.00002+00
10.00008+00
10.0000E+00

A0 40 1.38 1.80 . 1.60 1.50
1IR-85K .259157+0123-3000+000040000+0000+0000+058140 ¢
IKR-85  .251000+0223-200040000+0000¢0000¢00004051440 ¢
3M0-90 1.315766-123340462+0386+0491-1190-1448-2306¢1 ¢
418-131K .142664-2000+0000+0000+0000+0000+00004016440 ¢
SBR-85 1.003000+0334-3233-1659-2275-2000+000C+0183+1 +
61-131  .190317+0625-1000+0000+0000+0000¢00004072340 +
TRE-904 1.388344-2855+019500472+0186+0118+0144+1473¢1 4
BRE-S0 1.960000+027740963-1192-1366-111140162+1533¢1 4
958-90  .196000+000040000+0000+000040000+0000+000040 ¢

101-30  ,935000+0000+000040000+0000+0000+0000+000040 ¢
1110-1310 . 190112+0828+0377+0218-1735-1871-200040227¢1 ¢
1218-131 .7151104016240142+0323-2000+0000+000040150+1 ¢

F200[ F3%



t*t PROGRANM STP-PC (YBESHIZLDER-SHOGE) IS5 AT YOUR SERVICE

te YRESION RORDRER=11

* PODAY'S DATR = 10/9/1992

1 'sooRct’

STP QUALIPICATION EXANPLE 68 CEECE OF RXAMPLE 6)
W= 13

1 ‘VOLOME 1

2 ‘TOLONE 2'

3 'VoLONE 3

-1

SOURCE AND VOLODME INTTIALIZATION
v11.00¢C

¥ 21.00¢CC

v31.00¢CC

$1101.0

112010

P 231 1.0046

P211121.01-6

P1331.01-6

P3211.08-6

7312121.00+6

F3231.006

1 BOTR

ACTIVITIES ATTRE 1 DOOR

2 1008

ACTIVITIES AFTER 2 ROUR

!

!

+ + + + + +

pEVISION DAYTE WAS 99/%2

stapt tINlt

13:3¢:20

Fzl o[F’i’X



F22 of[Fzy

ttes PROGRAX S TP (VERSION 1.1 ) RAN OK 10/ §/19%2 LELEL

DATA POR THIS ROK OR SERIES OF RUNS

ROMBEE OF ISOTOPES (DATA CARDS) = 12
TONBER OF CONPONREYTS (ML DODS) = 3
ROUBER OF CLASSES O ISOtGPRS =
NUMBER OF SOURCES (MAIINDM) = 1
NONBER OF GANKA GROUPS s 1
NONBER OF PRICURSORS (MATINON) = 2

STORAGE LOCATIONS REQUESTED 2225000
STORAGE LOCATIONS USED = 1045



F13 o( F 3¢

1821 pROGRAN S TP (VRRSION 1.1 ) uror 10/ $/12 tees
t ¢ ¢ STP QUALIPICATION ZEANPLE 68 CEBCK OF BXANPLE 62 LR

BOCLIDE DATA INPOT (LIBRARY)
aoaete  mue CLISS LANDA(1/ER}  PRICODSOR (RO.,RATE}-

1 -t 1 1L.84721-0 § L541-01 1 0.00002+00
FA { 8 H 1 1.0642-06 1 1.55648-06 S 1.20241-08
i n-% 1 172061401 1 0.00c08+00 1 0.00002+00
LI { DR} 1 1.480-8 6 2.64901-03 1 0.00002+00
S n-ds 1 1.45080¢01 1 0.00002+00 1 0.00001+00
§ 1-131 1 Lsa-n 11 2.19475-03 12 3.9%0-0
1T - 1 9.6710+00 3 1.15108+00 1 0.00003+00
[ I (R 3 1.50MK+01 3 1.4002k01 T 3.6555E-08
s 530 31 2.76481-00 127012006 8 2.76482-06
10 -9 i 50002 Y 1.08145-02 1 0.00000+00
I { DL 1 2.1088-02 1 0.00008+00 1 0.00008+00
1 "1 3 L6600 11 3.69318-01 1 0.00002+00



t st

t ¢ s STP QUALIPICATION RIANPLE 63 CERCK OF BEAMPLR 6

Pl Pt P
P e €D WD OB ~8 @ N B LD 0D

PR0GRAK

1s0%0PL i

HIV/D15C
BPPRCTIVE ZRRGY
I1-85K it]
-85 W81
I8-90 1.315
15-1310 A4
h-85 1.003
I-131 A%
-0k 1.388
1-90 1.960
§1-%0 196
1-90 93§
15-13 A%
15-131 L

ste

1
400
A8
.000
m
0
000
A1
003
000
000
.000
A12
110

(veesion 1.1 )

1 3 {

§

s on 10/ /1982

GANMA (NEV/DISC) BY GROOP AND MAL.ENERGY (MIV)

¢ )

900 1,350 1.800 2.200 2.600 7.500

.000 .000 .000
.02 .000 .000
231 462 386
.00 .000 .000
033 .03 .00

063 .000 .000
L5595 N
A1 006 01
.00 000 .000
.00 .000 .000
428311 .00

A6 .42 .00

.000
000
049
.000
003
.000
186
0N
000
800
N
.000

000 000 .S81

000 000 .S
19045 3,860
400 000 L1M
.000  .000 1.830
000 000 T3

J181.440 4730
A1 1,620 5.3%0
.00 .000 .000
000 000 .000
009 .000 2.270
.000 000 1.500

f—z%{st



Q( F
LI PROGRAN ST P (vEeSIOR 1.1 |} RAR OR 10/ 9/1992 ttee F25 33
s & ¢ 8Yp QUALIPICATION BRAMPLE €3 CEBCK OF RXIAKPLE 6A tes

202 LOOP INPORMATION POR TEIS RUB POLLOWS.

H, BUMBER OF COKPORENTS USED IN TRIS RUN L00P = )

ICONC, CALC. TYPE (O/INVENTORY, 1/CORCEWIRATION) = 0
I8., -- ACI/COKP. --- ACT/GK.

BDECAY, CALCULATE DACGETER PRODOCTION (0/YR5,1/B0) = 0
(DRPATLE =0}

ITMAX, NAXINON BOMBER OF ITERATIONS PER PINR S?RP = O
(DBFAOLY = 10)

EDIBOG, DRV OPTION (O/BORMAL OUTPOT, 1/MOCRO) = 0



F26 o{F?Z

tted PROGRAY S TP (vERSION 1.1 ) AR OF 10/ 9/1992 tre
t ¢ ¢ SYP QUALIVICATION BIANPLE 6B CEECK OF EXANPLE €A (L

S00RCE LIBRARY
1

SOURCE
aucLIne
1 [-gsi 1.0008+00
1 188 1.0008+00
In-y 1.0008+00
4 1-130 1.0008+00
5 -8 1.0008+00
6 1-131 1.0008+00
T 2B-%0K 1.0008+00
! u-% 1.0008+00
s -9 1.000K+00
10 1-%0 1.0008+00 .
11 -1 1.0008+00
11 -1 1.0000+00
TOTAL CLASS 1 4.0001+00
T0TAL CLASS 2 2.0001+00
2071 CLASS 3 §.0008+00

GRATD 2021 1.2005+01



tsas PROGRAX S TP (WRRSION 1.1 ) NR 08 10/ 9/19%2

+ ¢ ¢ 80P QUALIFICATION REAMPLE 60 CHRCK OF EXAHPLL 6A
* ¢ STRP 80URCE ABD VOLOME INITIALIZATION

IND TINE = -1.0008+00 IRTERVALS/STEP
it

START TINE = 0.000R+00 Tior LIkt
sup

MITAT = 0.0001+00

DATA READ (DY CLASS BOMER)

teenns CONPONQET testeseaassntsessatse

0.

1

3

LI VOLOXE OF WASS 1 1 ]
VOLUAE 1 1.0001+00 CC

IRNOVAL RAYES (PROX 1) = 0.000R+00  0.000R+00  0.0002+00

1.0008+00  1.0000+00  1.0002+00

L8 mATES (cC /ER) P (1201
10 1) 1.0002+00  1.0002+00  1.0002+00

TRAXSK. FRACTION ( 1

SYEP SOURCE TACTOR (FROX SOURCE 1) = 1.0008+00  1.0008+00  1.000K+00

VOLUNE 2 1.0008+00 CC

RLNOVAL BAYES (FPROX 2) = 0.0002+00  0.0008400  0.000R+00

PLOW LATES (CC /ER) P (2 %0

10 3) 1.0008+06  1.0008-06  1.0008-06
TRANSK. PRACTION ( 2 %0 3)

1.0000+400  1.0008+00  1.0008+00

VOLOME 3 1.0008+00 CC

REMOVAL BATES (PROX 3) = 0.0008+00  0.0001+00  0.0005+00

PLOW RATES (CC /HR) P (3302)=  1.0000-06  1.0008+06  1.000B+08
SRARSE. PRACTION ( 370 2) = 1.0008¢00  1.0003400  1.0008+00

tt

F 27 o;FB"Z

30
1.00008-05



F2¢ of F38

tete PROGRAX ST P  (VEESION 1.1 ) ur oy 10/ 4/1992 tstt
¢+ ¢ SYP QUALIPICATION BIANPLR 6B CEECK OF BIAMPLE €A ts2
¢ ¢+ STLP SOURCE AND VOLOME INITIALIZATION
STEP SOURCE DATA FROX SOURCE INPUT

1
VOLOXE 1

JucLID

1 IB-85M 1.0008+00

1 1-85 1.0008+00

3 n-9 1.0008+00

4 -1 1.0008+00

§ -8 1.0008+00

¢ 1-111 1.0008+00

7 18-%0M 1.0008+00

¢ %0 1.0008+00

9 %0 1.0001+00 .
10 1-%0 1.0005+00
11 1-131 1.0002+00
12 t-131 1.0008+00

VOLOKE 1.0002+00 CC

TOTAL CEASS 1 4.000B+00
TOTAL CLASS 2 2.0008+00
TOTAL CLASS 3 6.0008+00
GRAND T0TAL 1.2000+01



F24 o,( F 3%
veaa PO STP (YERSION 1.1 ) MAOR 10 91982  tree
s + ¢ §Tp QUALIZICATION EXAXPLE 6B CHECE OF SEAKPLE A "
+ + $TIP SOVRCE AND VOLONE INITIALIZATION

ACTIVITIES AT ERD OF TEE TIME S1RP
1

VOLOME 1

BocLIDE

1 -85k 1.0002+00
1 -8 1.0008+00
3 -9 1.0008+00
4 11-131K 1.0003+00
5 Nn-85 1.0002+00
§ I-131 1.000E+00
1 190K 1.0002+00
¢ n-s0 1.0008+00
9 8-90 1.0008+00
10 1-90 1.0008+00
11 -1 1.0008+00
12 t-131 1.0008+00

VOLOXE 1.0002+00 CC

T0TAL CIASS 1 4.0008+00
10TAL CLASS 2 1.000E+00
10TAL CLASS 3 €.0008+00
GRAND T0TAL 1.2008+01



F30of ¥3g

L PROGRAX S TP (VERSION 1.1 ) RARON 10/ 9/1%92 e st
‘ ¢ ¢ & 510 QOALIPICATION EIAMPLE 63 CEECK OF RIAMPLE i et
¢ ¢ STRP SOURCE AND VOLUME INITIALIZATION
8YP GAMNA GEIBLDING IRPORNATION CALCULATED

COMPORERT 1  VOLUME 1

CONVERS108 FACTOR = 1.000K+00

VOLOKE = 1.0005+00 €C

ML Soonck = 31010405 (MEV/SRC/ )
PARTICLE SOURCE  ENERGY SOORCE  GROCP ERERGY
{PEOTON/SRC/ ) (WBV/8RC/ ) (MEV-RIRCYIVE)

1 1.2400+04 2.8961+04 A0

1 1.0098405 9.0778+04 R ]

3 3.5510M 4. 7548404 1.2§

¢ 10604 3.3630+04 1.80

§  5.8521+03 1.2873+04 .0

6 3.6538403 §.4908+03 .60

1 1.155R+04 1. 1491405 5,33 (vanLg)
TOTALS  2.505B405 3.3850405 1.1



1t PROGRAX S TP  (VERSIOF 1.1

$ ¢ ¢ STP QUALIPICATION BEAMPLE 63 CHRCK OF RIAXPLE €A

$ ¢ SPEP ACTIVITIES APTRR 1 BOOR

1D TINE = 1.000E+00 BOOR
TINE
START PINE

0.0008+00
STEP

DELTA ¥ 1.0002+00 HOUR

DATA READ
teeess CONPONERY tteesstsestaanttnatese
10, RAKE VOLOKE OR MASS 1
1 voLoXE 1 1.0008+00 CC

REXOVAL BATES (FROM 1) = 0.0008+00

1.0008+00

PLOV RATES (CC /ER) P (1102
10 2) 1.000E+00

TRARSK. PRACTIOR (1

2 VOLOXE 2 1.0008+00 CC

RENOVAL RATES (FROX 2) = 0.0008+00

1.0008+06

PLOR RARES (CC /ER) P {2%01)
3 1.0008+00

TRARSK. PRACTION ( 2 20

3 VOLOME 3 1.0008+00 CC

REKOVAL BATES (PRON 3) = 0.0002+00

TLOW RATES (cc /ER) P (3

101 1.0008-06
TRANSH. PRACTION { 3 0 2)

1.0008+00

AN OF 10/ 9/19%2

INTRRVALS/STEP

BRiog LINIY

(BY CLASS NWOMBER)

2

0.000E+00

1.0008+00
1.0008+00

0.0002+00

1.0008-06
1.0008+00

0.000E+00

1.0008+06
1.0008+00

i

0.0002+00

1.0000+00
1.0002+00

0.0008+00

1.0002-06
1.0008+00

0.000E+00

1.0008+06
1.0008+00

ssess CODE SEASES A PRRDBACK LOOP AND/OR VARIABLE VOLUME estee
stese JSTEP 1§ MOTONATICALLY INCREASED 3T A FACYOR OF 3 stses

ss+ 90 STEPS WERE 0SED RRQOIRING AN AVERAGE OF 1.70 ITERATIONS PRR STEP

11

30
1.00008-05
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11t PROGRAM ST P (VERSION 1.1 ) 2N 0K 10/ /1592 LA
vt ¢ §TP QOALIFICATIOR EXAMPLE €8 CEECK OF RIAXPLE 6 1
t ¢ STRP ACTIVIRIRS AYTER 1 BOUR
ACTIVITIES AY RRD OF TR TIME STEP

1 r} 3
VOLOKE 1 YOLOKE 2 YOLOME 3
ROCLIDER
1 [e-85M 3.1858-01 3.185¢-07 §.4342-01
1 -85 3.6798-01 3.6798-07 6.2758-01
3 I-90 1.0868-34 1.086E-40 1.8458-1
4 131K 3.6708-01 3.6708-07 6.260E-01
5 22-8% 1.8413-07 3.1642-07 1.1648-19
6 1-131 3.6842-01 6.3301-01 6.3308-13
T 13-90K 2,3593-05 4.0522-0% 4.0528-17
8 m-90 1.4408-0¢ 2.4732-06 2.4738-18
3 5p-90 3.6798-01 6.3218-01 6.3211-13 .
10 1-90 3.6798-04 6.2211-01 6.3218-13
11 m-131 3.5958-01 6.1771-01 6.1771-13
12 -1 1.3491-0! 2.2195-01 2.3191-13
VOLUMR 1.0008+00 CC 1.0002+00 CC 1.0008+00 CC
TOTAL CLASS 1 1.0538+00 1.0533-06 1.7972+00
TOTAL CLASS 2 3.6848-01 6.330E-01 6.3300-13
T0TAL CLASS 3 1.2302+00 11148400 1.1448-12
GEARD T0TAL 2.8528+00 2. 478+00 1.7970+00



trtt PROGRAK S T P (VERSION 1.1 ) AR OR

t ¢ 1 STp QUALIFICATION EXAMPLE 63 CEECK OF RIANPLE A
¢t STEP ACTIVITIES AFTER 1 BOR

STP GANKA SEIRLDING INPORMATION CALCULATED

CONPONEAT 1  VOLOME 1

CORVERSION FACTOR = 1.0008+00

TOLOKE = 1,0002+00 CC

BRTA SOURCE = 3.2458+04 (MEV/SEC/
PARTICLE SOURCE  BMERGY SOURCE  GROOP EWERGY
{PROTON/SEC/ ) (MBV/SEC/ ) (NEV-BYRECTINE)

1 2.0758+04 8.3008+03 A0

1 1.4120+04 1.2110+04 S0

3 4.2408+03 5.71230+03 1.3

{ 1.7108+02 3.0788+02 1.80

§ 4. 448402 9.7781+02 .20

6 4.4600+401 1.1600+02 .40

1 1.839E-01 1.3438+00 473 (VARIABLE)
TOTALS  3.9775+0d 1.8133+04 N

CONPORER? 2 VOLOML 2

CONVERSION PACTOR = 1.000K+00

TOLONE = 10008400 CC

BETA S00RCE = 4. 1410404 (MRV/SEC/ )
PARTICLE SOURCE  ERZRGY SOURCE  6R0UP EWERGY
(PBOTOR/SEC/ ) (NEV/SBC/ ) (MEV-RPFECTIVE)

1 1.1328+04 1.0933+04 A0

1 2.4208+04 1.178E+04 90

3 7.285E+03 9.8358+03 1.35

4 2.9388+02 5.2891+02 1.80

5 1.6378+02 1.680E+02 L0

§ 1.8632+01 1.9928+02 1.60

1 4.8783-01 2.3071+00 .73 (VARIABLE)
T0TALS  5.954B+04 4495004 N H

10/ /1992

F32 of Fag



Faq o[ Fag

teta PROGRAN S TP (VERSIOR 1.1 ) IR OR 10/ 9/1892 et
¢ ¢t STP QUALIPICATIOR REANPLE &8 CEECK OF RIANPLE 6A LI
‘ t ¢ STRP ACTIVITIRS AFTRR 1 BOUR

STP GANKA SHIBLDING INFORMATION CALCULATED

COXPORERT 3  VOLOME 3

CONVERSIOR FACTOR = 1.000E+00

TOLOKE = 1.0003+00 CC

BITA SO0RCR = 1.42N04 (NBV/SRC/ )
PARTICLE SOURCE  BNERGY SOURCE  €ROOP [ERIRGY
(PROTOR/SEC/ ) (MEV/SRC/ ) (MBW-RPPRCTIVE)

1 8.2768+02 3.3100+03 A0

2 6.0271401 §.4258+01 90

3 7.2850-09 9.8350-08 1.3

] 1.9385-10 5.2891-10 1.80

§ 1.6378-10 1.6808-09 .20

6 1.4638-11 1.9821-10 .60

1 4.8788-13 .30711-12 €13 (nARIABLE)
T0TALS  8.3361+03 3.3640+03 A0



t1e1 PROGEAN S TP (vERSION 1.1 ) 1AR 00 10/ 9/1992
t ¢t STP QUALIPICATION RXAMPLE 63 CEECK OF REANPLE 6
* ¢ SIEP ACTIVITIRS APTER 2 BOUR

1D PINE = 2.0002+00 BOUR IRTRRVALS/STEP
TINE

STARY TINE = 1.0003+00 HOOR BRR0R LIMIY
stee

DRLTA Y = 1.0008+00 HOOR

DATA READ (BY CLASS WOKBER)
saatss CONPORERT ttanatssnssansastanes

0. HAKE VOLUNE 0B MASS 1 1 3
1 VOLUME 1 1.0008+00 CC
RINOVAL BATES (PROM 1) = 0.0005+00  0.000E+00  0.000+00

1.0008+00  1.0008+00  1.000E+00
1.0008+00  1.0002+00  1.0008+00

JLOW RATES (CC /ER) P (1%012)
TRARSK. FRACTION (1 20 2)

2 YOLOMK 2 1.0008+00 CC

RENOVAL RATES (PROM 2} = 0.0008+00  0.0008+00  0.0008+00

1.0008+06  1.0008-06  1.0008-0¢

PLOR RATES (CC /BR) P (2101)
10 3) 1.0002+00  1.0008+00  1.0008+00

TRANSH. PRACTION (2

3 VOLOKE 3 1.0002+00 CC

RINOVAL RAYRS (FROM 3) =  0.000R+00  0.0008+00  0.0003+00

PLOR RATES (CC /BR) P (3%02)=  1.0008-06  1.000B+06  1.000R+06
TRANSH. PRACTION { 320 2) = 1.0000+00  1.0008+00  1.000+00

et CODE SEESES A PEEDBACK LOOP ABD/OR VARIABLE VOLUMK eeste
sesat BSIEP 1S AUTONATICALLY INCREASED BY A PACTOR (F 3 taste

tee 90 STEPS WERE USED RRQOIRING AN AVERAGE OF 1.59 ITERATIONS PER STEP

30
1.00008-05
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F 3%
110 PROGRAN S TP (VERSION 1.1 ) AR OR 10/ 9/1992 et Fsb 0[ 3
t ¢4 Stp QUALIPICATION RXAMPLE 6B CHECK OF RXANPLE 6A tes
¢ STEP ACTIVITIES APIRR 2 BOUR

ACTIVITIRS AT RRD OF THE TINE STRP

1 1 3
VOLUNE 1 VOLONE 2 VOLOME 3
J0CLIDE
1 ER-85M 1.0048-01 1.0048-07 6.3808-01
1 11-85 1.3538-01 1.3531-07 8.6008-01
3 I8-90 0.0008+00 0.000E+00 0.000E+00
¢ -3k 1.3478-01 1.3478-07 8.5591-01
5 -8 3.3908-14 2.1668-13 2.1662-25
6 I-13 1.3558-01 8.6591-01 8.6591-13
7 2B-90M 5.4708-10 3.4942-08 1.4948-2
8 1850 1.2148-11 1.0531-10 2.0831-22
9 §8-90 1.3831-01 8.6472-01 8.6471-13
10 1-%0 1.3538-01 8.6471-01 8.6471-11
11 1m-13 1.2928-01 8.2563-01 8.2562-1
12 18-13 31.2868-02 2.0995-01 2.098-13
VOLOXE 1.0002+00 CC 1.0008+00 €C 1.0008+00 CC
T0TAL CLASS 1 3.7048-01 3.7048-07 2.3541400
T0TAL CLASS 2 1.3558-01 8.6591-01 8.6595-13
T0TAL CLASS 3 4.3271-01 2.7658+00 2.7650-12

GRARD TOTAL 9.3878-01 3.6312+00 1.3548+00



LELELE PROGEAY S TP {VEESIOR 1.1 |

t ¢ s STP QUALIFICATICN BEANPLY 68 CEBCK OF LXAMPLE €A
t ¢ §T3P ACTIVITIZS APTER 2 HOOR

STP GAMMA SRIZLDING IBPORMETION CALCOLATED

COKPGRERY ! VOLOXE §

CORVERSION PACTOE = 1.0002+00
YOLOXE = 1.0008+00 CC
BITA S0URCE = L131Ren4 (MEV/SEC/ )

PARTICLE SOURCE  swERGY SOURCE  GROUP RNERGY
{PROTOR/SEC/ ) (WRV/SEC/ ) (MEV-RPPRCYIVE)

) 11088403 2.8750+03 A0

1 49791403 4.4813+03 90

3 1.4638403 1.9758+03 1.35

{ §.0358+01 1.0861+02 1.80

§ 1.5978+02 31.5148+02 .20

6 1.6028+01 41648408 .60

7 {.5693-06 3.1078-0% €73 (R
TOTALS  1.3878+04 §.8331+03 N

COMPONEKT 2  WOLOMI 2

CONVERSIOR PACTOR = 1.000E+00

YOLOXKE = 1.0000+00 CC

e so00t = 53660404 (MRV/SRC) )
PARTICLE SOURCE  ENERGY $0URCE  GROTP ENERGY
{PROZOR/SEC/ ) (MBVW/SEC/ ) (MEV-ZFFECTIVE)

i 3.608E+04 4443004 A0

1 3 "73E-04 2.8550+04 0

3 §.348E+03 1.2628+04 1.3

{ 3.056E+02 §.9413+02 1.80

§ 1.0218403 22458403 1.20

§ 1.023802 36610402 2.60

1 4.196E-0% 1.9852-04 .13 (VARIARLE)
TOTALS  T.B66E+04 5.8010:0¢ .15

IR OR 10/ 9/1392

F37 o( F3s
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LR PROGRAX ST P (VEESIOF 1.1 ) EAY OR 10/ 9/1992 ttet
¢ ¢ ¢ 7P QUALIPICATION BIAMPLE 6B CBECK OF EAAMPLE 6A t1t
¢ ¢ STEP ACTIVITIES APTER 2 BOUR

SIP GAMMA SEIELDING INPORMATION CALCOLATED

CONPOFERT 1  VOLOKE 3

CORVERSION FACTOR = 1.000E+00

VOLTKE = 1.0008+00 CC

BITA 50URCE = 1,850L+04 (NEV/SRC/
PARTICLE SOURCE  EWERGY SOURCE  GROUP ENWERG!
(PEOTON/SEC/ ) (WEW/SEC/ ) (MEV-RFFECTIVE)

1 §.7911+03 3.9168+03 .40

1 8.2078+01 1.3068401 A0

i 9.3488-09 1.2621-08 1.35

{ 3.8561-10 6.0411-10 1.80

§ 1.021E-09 1. 245E-08 2.0

] 1.023¢-10 2.6618-10 .80

1 4.1968-17 1.985E-16 .73 (VAEIABLD)
10005 9.8731+0) 3.9902+03 A0

t+¢QR) PROGRAN STP (VEESIOR 1.1 )
TIEE 01T =13:30:46 YA =10/ 9/1992
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G2o[ G g

t¢t PROGEAN STP-PC(TRESRIDLOER-SEDGE} 1§ AT YOOR SERVICE ¢!
tt YIRST1O0OM BUONBED:=11 REVISION DATR WAS 429/
t1O0DAY'S DATR = 10/ 91592 sThRY PIONR = 13:8%:42

1EPRODUCTION OF INPOT DATA DICK

14 + + + ¢ ¢+ + +

MW= 5= 1

R=12 =3 06=17 M=1
AKR-85K 1 4.2978E-05  54.0234E-03  10.00008+00  10.0000E+00
WE-85 1 2.0430E-09  19.0683E-06  5€.5688E-06  10.00008+00
E-90 1 2.1446E-02  10.00008¢00  10.00008+00  10.00008+00
IE-131M 1 6.77588-07  61.0836E-08  10.0000E+00  10.00008+00
§86-85 7 4.0293E-03  10.0000E¢00  10.00008+00  10.0000F+00
61-131 2 9.9783E-07 114.99321-06 124.62108-04  10.0000E+00
TB-90X 3 2.6B668-03  32.55218-03  10.0000E+00  10.0000K+00
883-90 3 4.4149E-03  31.88943-07 76.17928-05  10.0000E+00
$5E-90 3 7.68013-10  72.624BE-03  84.4145E-03  10.0000E+00

101-30 3 3.00388-06 97.68012-10  10.0000E+00  10.00002+00
1198-1310 3 6.41802-06  10.0000E+00  10.0000R+0¢  10.00002+00
1205-131 3 4.62108-04 111.4248E-06  10.0000E+00  10.0000E+00

A0 90 1.35 1.80 .20 .60 1.50
1ER-850 .255157+0123-300040000+0000+0000+0000+0581+0
218-85  .251000+0223-2000+0000+0000+0000+0000+0514+0
3M0-90 1.315766-1233+0467+0386+0491-1190-1448-1306+1
4XE-131K . 142664-2000+00000000+0000+0000+0000+0184+0
58R-85 1.003000+0334-1233-1659-2275-2000+0000+0183+1
61-131  .190317+0625-1000+0000+0000+0000+0000+072340
TRE-90M 1.388344-2855¢0195¢0472+0186+0118+014441473+1
B28-90 1.960000+0277+0963-1192-1366-1111+016241533+1
955-9C  .196000+0000+0000+0000+0000+0000+0000+0000+0
101-50  .935000+0000+0000+0000+0000+0000+0000+0000+0
1190-1310 .190112408284037740219-1735-1871-200040227+1
1205-131 .71911040162+014240323-2000+00004000040150+1

PUIFYE T R IR



st PROGRAN ST P-PC(THESRIBLOER-SEDGE) IS Y YOUR SERVICE

te YIRS5100 NOEDBDE=11 REVISTION DATE WRS 9/29/92

t YO0DAY'S DATE = 10/ 9/1992

1 'sooRce’
110 210 310 410 510 61.0
710 810 810 101.0 1110 121.0
0
!

STP QUALIFICATION EIAMPLE 7 EBY LETTER A (DECAY SOUPPRESSED)
B= 2

1 'VOLONE 1

1 'VOLOME 7'

-1

SOURCE AND VOLOKE INITIALIZATION

1 §00R 90

ACTIVITINS APIRR 1 HOUR
2 B0UR %0

ACTIVITIES APIER 2 ROUR
1

H

STaRY TINE = 13:59:50

t

G3 G I8



G4 oG Ig

LR PROGEAM ST P  (VEESIOR 1.1 ) RAR OF 10/ 9/1982 ttes

DATA YOR THIS RUN OR SERIES OF RUAS

BOMBER OF ISOTOPES (DATA CARDS) = 12
BOKBER OF COMPONZNTS (ALL RORS) = 3
BUNBER OF CLASSES OF ISOTOPES = 3
BUNBER OF SOURCES (NAXINDN) z 1
BUMBER OF GANMA GROUPS = 1
NONBER OF PRECURSORS (MAIIMOM) = 2

ST0RAGE LOCATIONS REQUESIED =225000
$T0RAGE LOCATIORS USKD = 1045



G5 of G I8

LI PROGRAX  § T P (VERSIOR 1.1 ) RAR OF 10/ 9/18%2 tiss
t ¢ o 5P QUALIPICATION BIAMPLE 7 KBY LET?ER A (DECAY SOPPRESSED) LR

NOCLIDE DATA INPOT (LIDRARY)

RUNBER  RAXE CLASS LAMDA{1/ER) PRECURSOR (NO.,RATE)-

i IB-85K 1 1.54728-01 5 1.54478-01 1 0.0000E+00
PR { 3 H] 1 7.3764E-06 1 1.85641-06 5 1,2042-08
I -9 1 7.72061+01 1 0.00008+00 1 0.0000E+00
{  IE-1 1 2.43931-03 6 2.64301-08 1 0.0000E+00
LI | 51 1 145081401 1 0.00008+00 1 0.0000E+00
§ I-131 1 3.5922E-03 11 2.79478-03 17 3.59221-03
T B8-90K 3 9.67180+00 3 L.1510K+00 1 0.00008+00
8 m-%0 3 L.58%¢E+01 3 1.40028+401 1 3.65552-01
y 890 3 2.76481-06 1 2.70128-08 B 2.76488-06
0 18 I 1.08141-02 9 1.08141-02 1 0.0000E+00
11 -1 3 2.31051-02 1 0.00008+00 1 0.00008+00
1n 1% 3 1.6636B+00 11 3.6931E-01 1 0.00008+00



PROGEAN

§te

{(VERSIOR 1.1 )

BAR O 10/ 9/1992

$ ¢+ STP QUALIPICATION RXAMPLE 7 KRY LETYER A (DRCAY SUPPRESSED)

—
:.-—clna@\lmm..w-l.-

150%0P8 144

KBV/DISC
IFFECTIVE RRERGY
Xi-85X 255
IB-8% 258
IR-50 1.315
IE-131K A4
3-85 1.003
I-111 190
RB-90K 1.388
R8-30 1.960
§1-30 196
1-50 935
18-131K 190
11-131 18

1
400
487
.000
an
.00
.000
A0
003
.000
.000
.000
A1
JA10

GAMKA (HEV/DISC) BY GROUP AND MAY.INEZRGY (MIV)

1 3 { § 6 1

900 1,350 1.800 2.200 2.600 7.300

.000 .000 .000 .000 000 .000 581
.002  .000 .000 .000 000 .000 5N
233 462 386 049 019 045 3.860
.000 .000 000 .000 .000 .000 164
033,023 .007  .003 000 .000 1.830
063,000 .000 .000 000 000 .723
855 195 472 186 118 14D 470
71,086 .019 037 111 1.620 5.330
.000 .000 000 .000 .00 .000 .000
.000 .000 .000 .000 000 .000 .000
828317 .022 074 009 000 2.270
62 .142 003,000 000 .000 1.500

1181

GeofG ¥



tt1e PRoGRAY St P  (VEESION 1.1 ) 1AR 0K 10/ 9/1862 tete
* ¢4 GTP QUALIFICATION BIAMPLE 7 REY LEYTER A (DECAY SUPPRESSED) tte

RUN LOOP INFORNATION FOR TEIS RUN POLLOES.

N, BUNBER OF COMPORENTS OSED IN YHIS ROR LOOP = 1

KCORC, CALC. TYPE {0/INVENTORY, 1/CONCENTRATION) = 0
IE., -~ ACY/COMP.  --- ACY/GN.
BDECAY, CALCULATE DAUGETER PRODOCTION (0/YES,1/N0) = 0

{DEPAULY =0)

ITNAY, MATINON BOMBER OF [7ERATIONS PER TINE SPTEP = 0
(DEFAOLY = 10)

KDEBUG,  DEBUG OPTION (0/NORNAL ODIPOT, 1/MOUCEC) = 0

GTelG I



G 1§
t et PROGEAX ST P (VERSICN 1.1 ) RAN OR 10/ 971992 tet 8 O{G

t ¢ SYP QUALIFICATION BIANPLE 7 KRY LETTER A (DECAY SUPPRESSED) ted

SOURCE LIBRARY

i .
§0URCE
BOCLIDE
1 Ie-85M 1.0002+00
1 18-85 1.0008+00
1 -9 1.000E+00
¢ LE-131 1.0008+00
5 BR-83 1.0008+00
6 1-131 1.000E+00
T 13-30M 1.0008+00
8 12-90 1.0002+00
9 5B-30 1.0002+00
10 1-80 1.00CE+00
1 -1 1.0008+00
12 18-131 1.000E+00
T0AL CLASS 1 4.0008+00
T0TAL CIASS 2 1.0008+50

20TAL CLASS 3 6.0062+00
GRARD T0TAL 1.2008+01



LI PROGRAK ST P  (VERSIOF 1.t

* ¢ SPP QUALIPICATION RXAMELE 7 ZBY LEYTEE A (DECAY SOPPRESSED)

+ + SYEP SOURCE ARD VOLOKE IRITIALIZATION

IND TINE = -1.0002+00

TINE
START PINME =  0.0002+00
StEP
DELTAY = 0.000E+00
DATA READ
teeast CONPONEAT seaestnsaeeeeetasannns
10 LY VOLUME OR MASS 1
1 VOLDNE 1 1.0008+00 CC

RENOVAL RATES (raoy 1) = 0.0008+00

PLON RATES (CC /BE) P {1%0

1 = 1.0008+00
TEARSK. TRACTION (110 2) =

1.000¢+00
8TEP SODRCE PACTOR (FROK SOURCE !) = 1.0008+00

1 VOLOKE 2 1.0002+00 cC
seted ACCOXOLATOR DRCAY IS IGNORED tett

RENOVAL RATES (PROX 2) = 0.0008+00

1K OR 10/ §/1992 ¢

INTERVALS/STEP

ERROR LINIY

{BY CLASS NONBER)

2

0.0002+00

1.000£+00
1.0008+00

1.000E+00

0.000E+00

3

0.000E+00

1.0008+00
1.00C5+00

1.0008+00

0.000£+00

G9 oG8

1ttt

tt

= 30
1.00008-0%



GlodG(E&

1t PROGRAN S TP (VERSIOR 1.1 ) RAK OF 10/ 8/1992 tee
t ¢ ¢ §TF QUALIFICATIOR EXAMPLE 7 KRY LETTER A (DRCAY SUPPRESSED) tee
+ ¢ STRP SOORCE AKD VOLOMEZ INITIALIZATION

SYEP SOURCE DATA FRON SCORCE IN®DT

1
VOLOKE 1
BOCLIDE
1 IR-85K 1.0008+00
1 IB-8% 1.000E+00
I R-%0 1.0008+00
4 IB-131K 1.0008+00
5 B-85 1.0008+00
6 1-131 1.0008+00
T 18904 1.0008+00
8 18-90 1.000E+00
§ SB-90 1.000E+00
10 ¥-%0 1.0008+00
11 1-131M 1.0008+0¢
17 18-131 1.000E+00
VOLUKE 1.0008+00 CC

TOTAL CLASS ! 4.0008+00
T0TAL CIASS 2 2.0008+00
T0TAL CLASS 3 6.0008+00
GEARD TOTAL 1.2008+01



GlldG I8

L1t PROGRAN S TP (VERSION 1.1 ) RAR OF 10/ 9/1892 sttt
t 1+ §YP QUALIFICATION BXAKPLE 7 KXY LETTER A (DECAY SUPPRRSSED) t1
t ¢ STEP SOURCE AND VOLOKE IRITIALIZATION

ACTIVITIES AT END OF TRE TINE STEP

1
YOLOKE 1
HUCLIDE
1 IR-85K 1.0002+00
1 I1-85 1.0002+00
3 190 1.0002+00
§ IE-131K 1.0008+00
5 de-88 1.0008+00
6 1-131 1.0008+00
T RB-S0K 1.0008+00
§ 1-%0 1.000E+00
§ 58-90 1.0008+00
10 1-80 1.0008+00
11 131 1.000£+00
12 1-131 1.0008+00
VOLOXE 1.0008+00 CC

TOTAL CLASS 1 4.000E+00
20TAL CLASS 2.0008+00
TOTAL CLASS 3 6.0008+0¢
GEARD P0TAL 1.2008+01

~



tadt PROGRAM

(vapsior 1.1

)

RAN OF 10/ 9/1992

* ¢ ¢ 51p QUALITICATION DIANPLE 7 KEY LETTER A (DRCAY SUPPRESSED)

t ¢ SYEP SOURCE AND VOLUME INITIALIZATION

STP GAMMA SEIELDING INFORMATiOR CALCOLATED

COMPONERT 1  VOLONE 1

CONVERSION PACTOR = 1.0001+00

VOLONE = 1.000E+00 CC
JITA SOURCE = 3.161R+05 (MRV/SEC/
PARTICLE SOURCE  RWERGY SOUBRCE
(PEOTON/SEC/ (MEV/SEC/
1 1. 2400+04 2.8962+04
1 1.009E+05 §.0778+04
3 3.5510+04 4.7948+04
{ 1.868E+04 3.3630+04
5 5.8528+03 1,2878+04
6 3.6538+03 9.4981+03
1 2.1558+04 1.1498+08
T0TALS  2.585E+05 3.3850405

A0

.90
1.3
1.80
2.20
.60
5.1

1.3l

6ROCP  ENERGY
) (MEV-RFPRCTIVE)

{VARIABLE)

t1tt

G!z«:{G!g}



G 13 o{Cf (&

et PROGEAY B T P (VERSIGR 1.1 ) RAR 0N 107 971992 teet
s ¢ ¢ GTP QOAZITICATION BXANPLE 7 KZY LRTTER A (DECAY SUPPRESSED) tet
‘ s ¢ STEP ACTIVITIES AFYER 1 EOUR
ERD TIKE = 1.000E+0C BOUE INTERVALS/STEP = 90
e START TINE = 0.000E+00 EEROR LINIY z 3.33331-06
o DELTA T = 1.0008+00 BIUX

DATA READ (BY CLASS NUNBER)

satees CONPONENT stetstsanstsnstsnseeny
0. TAXE VOLUME OR MASS 1 2 3

: 1 VOLOE 3 1.000E+00 CC

RENOVAL BATES (PROX 1) = 0.0008+00  0.000%+00  0.000I+03

1.000E+00  1.000E+00  1.000L+00

PLOV RATRS (CC /ER) Y (1%012)
1) 1.0008+00  1.0008+00  1.000E+00

TRARSK. PRACTION (1Y

o o

2 YOLOXE 2 1.0008+00 €C
seaxt JCCONTLATOR DECAY 15 suBOREZD sesst
RENOVAL BATES (FROX 1) = 0.0008+00  0.000£+00  0.0002+00
. tst 90 STEPS WERE USED REQUIRING AN AVERRGE OF .00 ITERATIONS PRR STIP



GHAGIE
Tt PROGRAX ST P  (VERSIOF 1.1 ) RN OF 10/ 9/1992 LI

t ¢ ¢ STp QUALITICATION RIANPLE 7 E8Y LETTER A (DECAY SOPPRESSED) s
¢ ¢ SPRP ACTIVITIRS APIRR 1 ROUR

ACTIVITIES AT EKD OF YBE TINB STEP

1 1
VOLUNE ) VOLDXE 2
JOCLIDE
1 Ii-85K 3.1858-01 5.9881-C1
2 K-85 3.6798-01 6.321E-01
3 I-%0 1.086E-34 1.215E-02
4 II-13 3.6708-01 6.3155-01
5 3e-85 1.041E-07 §.4488-02
§ -1 3.6841-01 6.3265-01
T BB-90X 2.359E-05 9.5072-02
8 1-90 1.4408-06 1.1111-02
§ SB-90 3.6792-01 §.3218-01
10 1-90 3.679E-01 §.3218-01
11 1E-131K 3.5951-01 §.2612-01
12 1-131 1.3458-01 {.1162-01
VOLOXE 1.0008+00 CC 1.0008+00 CC
20TAL CLASS 1 1.0538+00 1.8752+00
20%AL CLASS 2 3.6842-01 6.9712-01
P0TAL CLASS 3 1.2308+00 1.465E+00

GRAND TOTAL 1.6528+00 5.0412+00



GISp(G I8

tate PROGRAX 87 P  (VERSION 1.1 ) IAR OX 10/ 9/1952 tet
¢ ¢ TP QUALIFICATION EBXAMPLE 7 KEY LRTTER A (DECAY SOPPRESSED) s
. $ 0 STEP ACTIVISIES APIER 1 BOUR

STP GANKA SHIRLDIBG INFORNATIOR CALCULATED

COXPONENT 1  VOLOME )

CORVERSION FACTOR = 1.000E+00
VOLONE = 1.0002+00 CC
BETA §00RCE = 3250404 (NEV/SEC/ )

PARTICLE SOURCE  BNERGY SOURCE  GROUP BNERSY
(PEOTON/SEC/ ) (MBV/SEC/ ) (MEV-EPFECYIVE)

1 2.0758+04 8.3008+03 A0

1 Lane 1. 2718404 %0

3 4.U08+03 5.72304+03 1,35

¢ 17108402 3.078E402 1.80

§ 402 9.778E+02 2.0

§ 4. 4608+01 1.1608+02 .60

T 2.839E-01 1.3431400 4.73  (VARIABLR)
fOTALS  3.977H404 1.8130+04 N

CONPONENT 2  VOLOME 2
CORVERSIOR FACTOR = 1.000E+00

VOLOXE = 1.0008+00 CC
BETA 800RCE = T.4198+04 (MEV/SEC/ )
PARTICLE SOURCE  RRERGY SOURCE  GROUP ENERGY
. (PEOTON/SBC/ ) (MEV/SEC/ ) (NRV-RPPRCIIVE)
1 3.8438+04 1.5370+04 A0
2 3.0110+04 2.7108+04 .90
3 89710403 1.2113+04 1,35
{ 1.3705403 2.4662403 1.80
5 1.1298+03 2.4841+03 .0
6 1.5418+02 §.2060+02 .80
1 1.7612+03 §.3880403 $.33  (VARIABLY)

T0TALS  8.2128+04 6.9842+04 . R}



te1 PROGRAX S TP (VERSION 1.1 ) RAN OF 10/ 9/1992
t ¢ ¢ 5P QUALIPICATION BIAKPLE 7 KIY LETIER A (DECAY SOPPRESSED)
+ ¢ STRP ACTIVITIRS APTER 2 BOUR

IND TINE = 2.0008+00 BOOR IBTERVALS/STEP
9L H

START TIME = 1.000E+00 20OUR 13008 LIKIY
STEP

DILTA Y = 1.000E+00 BOOR

DATA READ (DY CLASS WUWBER)

seastn CONPONENY ttetatnassasanesssans

Bo. 11 VOLUME OR EASS 1 1 ]
1 VOLOME 1 1.0008+00 CC
BENOVAL BATES (YRON 1) = 0.000R+00  0.0008+00  0.000E+00
PLOV RATES (CC /ER) P (17012) = 1.0002+00  1.0005400  1.0008+00
TRARSK. PRACTION (1 %0 2) =  1.000E+00  1.000E+00  1.000E+00
2 VOLDME 2 1.0008+00 CC

1t

stse JCCUNULATOR DECAY IS IGNORRD stess
RENOVAL RATES (FROX 1) = 0.0002+00  0.000E+00  0.0002+00
90 STEPS WEET USED REQUIRING AR AVERAGE OF .00 IPEEATIONS PER SYEP

= 90
= 3.3333E-06

Glb LG I8
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ti1t PROGEAN S TP  (VRRSION 1.1 ) IAR OF 10/ §/1992 teet
¢ ¢ STP QUALIPICATION RXAMPLE 7 ERY LETTER A (DRCAY SUPPRESSED) L
¢ STRP ACTIVITIES APTER 2 HOOR
ACTIVITILS AY XRD OF THE TINE STEP

1 1
YOLOKE 1 VOLOKE 2
BOCL1DE
1 IR-85M 1.0042-01 1.8778-01
7 Ke-88 1.3538-01 8.6471-01
3 R-%0 0.0008+00 1.2798-02
¢ I3-131K 1.3478-01 8.6328-01
5 DB-85 3.3908-14 6.4468-02
6 I-11 1.3550-01 8.6551-01
T 18-90M 5.4708-10 9.5078-02
¢ -9 3.214e-1 1.1111-02
§ 5290 1.3338-01 8.647E-01
10 1-4 1.1538-01 8.6471-01
i1 1n-131 1.2928-01 8.5111-01
12 1-131 3.2868-02 4.8112-01
VOLONE 1.0008+00 CC 1.0008-00 CC
TOTAL CLASS 1 3.704E-01 2.5288+00
T0TAL CLASS 2 1.355E-01 9.2991-01
TOTAL CLASS 3 4.3271-01 3.2201+00

GRAND P0TAL §.3871-01 6.687E+00



LI PROGRAX S TP  (VERSIORN 1.1 ) BAK OF 10/ 9/1992

t & ¢ 5T QUALIFICATIOR BXAXPLE 7 KEY LETTER A (DBCAY SUPPRESSED)
t ¢ STEP ACTIVITIES APTER 2 BOUR

STP GAMMA SEIELDING INFORMATION CALCOLATED

COMPOUERT 1 VOLOKE 1

CORVEESIOR FACTOR = 1.000E+00

VOLOME = 1.0008+00 CC

BETA SOURCE = 1.131R+04 (MBV/SEC/ )
PARTICLE SOORCE  EWERGY SOURCE  GROUP ENERGY
(PROTOR/SEC/ ) (MEV/SEC/ ) (MEV-EFFECTIVE)

l 7.1888+03 2.8758+03 A0

1 4.9798+03 44818403 Rl

3 1.463E+03 1.9758+03 1.3

L 6.035E+01 1.0868+02 1.80

5 1.8978+02 3.5140402 .20

6 1.6028+01 4.1648+01 2.60

1 6.5698-06 3.107E-05 4.13  (VARIABLE)
T0TALS  1.387E+04 9.8330+03 N

COMPORERT 2 VOLOME 2

CORVERSIOR FACTOR = 1.000E+00

VOLONE = 1.0000+00 CC

BETA SOURCE = 9.4150+04 (MEV/SEC/ )
PARTICLE SOURCE  ENERGY SQURCE  GROOP EWERGY
(PROTOK/SEC/ ) (MEV/SBC/ ) (MEV-EFFESTIVE)

{ 5.1188+04 2.0078404 40
1 3.8858+04 1.4970404 30
3 1.1570+04 1.5628+04 1.3%
4 1.476E+03 2.6578+03 1.80
5 1.4070+03 3.0968+03 2.20
6 3.8208+02 9.9311+02 .80
1 1.7618+03 9.388E+03 5.33  (VARIABLE)
T0TALS  1.066E+05 8.7198+04 A2

t«s gD PROGRAN STP (VRRSION 1.1 )

TINE ORF =M DATE =10/ 9/18%2

ttt

t 1

Geig of G ¥



. Title Verification of Computer Program Page B\ or HIT
‘ i -TR- - Project__All

Calculated by M Date /8/23/92 Checked by M Date m{w[e'v

Appendix H
Example 8



t1¢ PROGRAN STP-PC(TELSEIELDER-SEOGE) IS AT YOOR SEBRVICE
tt YERSION RNOUNBER:!I REVISIONF DRTER WRS §9/29/92
t TO0DAY'S DATE = 10/ 9/1992 STARY TINLE = 15: 428
REPBODUCTION OF IXPUT DATA DECK
+ + + + + +

=13 M§= |

Rl=12 M=3 05=7 M= 1
1RR-85H 1 4.2978E-0%
2KB-B5 1 2.0490E-09
3ER-50 1 2.1446E-02
IE-131¥ 1 6.7758E-07
58B-85 2 4.02991-03
61-131 2 9.97838-0
TRB-90K 3 2.68661-03
8RE-90 3 4.4149E-03
95E-90 3 7.6801%-10

107-5C 3 3.00388-06

1178-131K 3 6.4180E-06

1288131 3 4.62100-04
40 90

§4.02342-03
19.0683E-06
10.0009E+30
61.0636E-08
10.00008+00
114.99328-06
32.55218-03
31.88941-02
12.6248E-03
97.68015-10
10.0000E+00

10.00008+00
56.5688E-06
10.0000£+00
10.0000E+C0
10.00008+00
124.62108-04
10.0000E+00
76.17928-05
84.41492-00
10.0000E+00
10.0000E+00
111.4246E-06  10.0000E+C0
1.35 1.80 .20
10B-85M .255157+0123-3000+0000+0000+0000+0000+0581+0
20R-85  ,251000+0223-2000+40000+0000+0000+0000+0514+0
INE-90 1.315766-1233+046240386+0491-1190-1448-1336+1
41E-1310 ,142664-2000+0000+0000+0000+0000+0000+0164+0
5BE-85 1.003000+0334-1233-1659-2275-2000+000040183¢1
61-131  .190317+0625-100040000+40000+¢0000+000040723+0
TEB-90M 1.388344-2855+0195¢0472+4018640118+0144+147241
BRE-30 1.960600+0277+0963-1192-1366-1111+0162+4153341
95B-90  .196006+0000+0000+0000+0000+6000+0000+0000+0
101-90  .935000+0000+0000+0000+0000+0000+9000+0000+0
1196-1310 .190112+08268+037740218-1735-1871-2000+0227+1
1218-131  .719110+01624014240323-2000+0000+00C0+0150+1

10.00002+00
10.0000E+00
10.0000E+00
10.0000E+00
10.0000E+00
10.00008+00
10.0000E+00
10.00008+00
10.0000E+00
10.00002+00
10.0000E+00
10.0000E+00
1.60

+
+
¢
+
+
+
+
+
¢
+
+
+

1.50

t

H2 o.fH/7



tes PROGRAN STP-PC(YRESHIELDEE-SROGE) IS Ay YOOR SERVICE

tt VIRSION BONDBIRE:=11 EEVISTION DAYTE WS 9/29/92

+ TODAY'S DATER = 10/ 9/1902

1 'SOURCE'

STP QUALIFICATION BIANPLE 8 EBY LETTER C CORYIRUOUS SOURCE
=2

1 'VOLONE V'

. 4 'VoLOKE 2

-1

SOURCE AXD VOLUME INITIALIZATION

v11.00cC

.00 ¢C
01.0
0 1.0

o € ‘N e
e e D
D =t ) =

1 BOOE

ACTIVITIES AFTER 1 BOUR
2 BOOR

ACTIVITIRS AFTER 2 HOUR
1

'

STARY TINE = 15:4:28

%

H3 of K7
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t1s PROGRAK S Y P (VERSIOR 1.1 ) arox 10/ 9/1992 1t

DATA TR TRIS ROR OR SEEIES OF RUKS

BUNBER OF ISOT0PES (DATA CARDS) = 12
JUNBER OF COMPONERTS (ALL RURS) = 3
NOMBEE OF CLASSES OF ISOTOPES = 3
BUMBER OF SOURCES (MATINON) = 1
HUNEBER 0F GAMKM GROOPS s 1
JUMBER OF PRECURSORS (MAXINON) = 2

STORAGE LOCATIONS RRQUESTED =225000
STORAGE LOCATIONS USED = 1045



HS ofH 7
ttt PROGEAX S TP (vERsIOR 1.1 ) RAN OF 10/ 9/1992 tttt

+ ¢ ¢ GYP QUALTFICATION RXAKPLE 8 KRY LETIER C CORYIRUOUS SOUBCE te

NUCLIDE DATA INPUY (LIBRARY)
BUNBER  NAXE CLASS LAMDA{1/BR) PRECURSOR (RO.,RATE)-

1 IR-85K 1 1.472E-01 5 1.54478-01 1 0.0000E+00
i -85 1 1.37648-06 1 1.55648-06 §  1.2004£-08
I IE-90 1 7.72068+01 1 0.00008+00 1 0.00008+00
¢ IE-131 1 2.43938-0 6 2.64902-05 1 0.00008+00
LI | 1 7 1.4508R+01 1 0.0000E+00 1 0.00008+00
6 1-131 1 3.59228-03 11 2.7947-03 12 3.5922E-03
1 RB-80K 3 9.67180+00 3 1.15101+00 1 0.00008+00
8 190 3 L.58%4E+0L 3 1.4002E+01 T 3.6855E-01
9 BR-80 3 2.76488-06 T 1.70128-06 8 2.7648B-06
1w -8 3 1.0814E-02 9 1.08142-02 1 0.00008+00
11 -1 1 2.310%-02 1 0.00008+00 1 0.00008+00
1 n%-1 3 1.66368+00 11 3.65311-08 1 0.00008+00



OO ~3 O U e L B

.
" O @

ted PROGRAK

s§te

(veasion 1.1 }

10 08 10/ 9/1992

t @t §tp QUALIFICATION EXAMPLE 8 EET LETTER C CORTIRUOUS SOORCE

150T028 1134

KEV/DISC
RFFRCYIVE BNERGY
1E-85K 285
I-85 251
Ki-90 1.315
IE-131K 42
Bi-85 1.003
1-131 190
28-90M 1,388
18-50 1.860
82-90 196
1-90 938
1E-1314 180
ti-131 29

1
400
187
000
A7
.007
.000
A1
.003
000
.000
000
A1
A10

GANNA (NEV/DISC| BY GROUP AND NAX.ENERGY (MEV)

1 3 { § §

900 1.350 1.800 2.200 2.600
000,000 .000 .000 .000
.002 .000 000 .000 .000
233 462 386 .49 019
.000 000 000 .000 .000
033,023 00T .003 .000
063 .000 000 .000 .000
855 195 472 186 118
21 .06 019 0
000 .000 .000 .000 .000
000 .000 .000 .000 .000
A8 .37 022 .01 009
JA62 142,003 000 .000

1
1.500
.000
.000
045
.000
.000
.000
1.440
1.620
000
000
000
.000

481
AU
3.860
164
1.830
a8
4,730
5.330
.000
000
aamn
1.500

11t

Ho of 817



1ttt PROGRAY ST P (VERSIOR 1.1 ) 2R OF 10/ 9/19%2 Bt
® ¢ ¢ STP QUALIPICATION RIAMPLE 8 KRY LEPTER C CORTINUOUS SOURCE tt

RUK L0OP INPORMATION FOR YEIS RUN POLLOWS.

N, NUMBER OF COMPOXERYS USED IN TRIS RUR LOOP = 2

ECORC, CALC. TYPE (O/IRVEFTORY, I/CONCENTRATION} = 0
I8, -- ACE/CONP. --- ACT/GH.

IDECAY, CALCOLATE DAUGHTER PRODOCTION (0/YES,1/N0) = 0
{DRPAULY =0}

ITMAL, MAXINOM ROMBER 0F ITERATIONS PER TIME SIEP = 0
(DBFAOLY = 10}

IDEBUG,  DEBOG OPTION (O/WORMAL OUTPOT, 1/MOTRO} = 0

1 o H T



t ¢t TP QUALIFICATION EXAMPLY 8 KRY LETIER C CORTINOODS SODBCE

ROCLIDE

- OB ~3 TN U e e B e

10
1
1

KE-85K
Ik-85
Ie-50
IE-131K
BB-85
I-131
RB-90M
18-90
58-90
1-30
15-1311
15-131

T0TAL CLASS
T0TAL CLASS
T0TAL CLASS
GRAND TOTAL

" e

PROGRAX S TP

SOURCE LIBRARY

i
SO0RCE

1.0008+00
1.0008+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.0008+00
1.0008+00
1.0002+00
1.0008+00

4.000E+00
1.0008+00
§.000E+00
1.2008+01

(VERSIOR 1.1

)

BAN OF 10/ 9/1992

Tttt

]

HE of H 17



t11 PROGRAY S TP (VERSION 1.1
t ¢t §Tp QUALIPICATION BXANPLE 8 KRY LETTER C CONTINUOUS S00RCK

¢t STEP SOORCE AND VOLUNE INITIALIZATION

1D TINE -1.0008+00

4 1>
st NN

0.0008+00
444

MITAY = {00040

DATA RELD
teeats CONPONENT steastasssnsesaansster
10, BAKE VOLONE OB MASS 1
1 voLoME 1 1.0008+00 ¢C

sss¢t JCCONOLATOR DECAY IS JGBORED stest
RENOVAL RATES (FRON 1) = 0.000E+00

PLOW RATRS (CC /EE) P (1702} =  1.000K+00
TRANSK. FRACTION [ 1202} =  1.000E+00

C SOURCE RATR PACEOR (PRON SOURCE 1) = 1.0008+00

2 T0L0MS 2 1.0008+00 €C
ssete JCCOMOLATOR DICAY IS IGRORLD tstss
RINOVAL RATES (PROM 2) = 0.0008+00

RAN OR 10/ 9/1992

IRIERVALS/SIEP

BiR0R 1INIY

(BY CLASS RUMBER)

2

0.0008+00

1.000E+00
1.0008+00

1.0008+00

0.0002+00

3

0.0008+00

1.000E+00
1.0002+00

1.0008+00

0.0005+00

o Ha of HIT

30
1.00008-05

"



H 10 o{Hl?

tt1s PROGRAY S Y P  (vRESION 1.1 ) 1R 08 10/ $/19§2 teet
$ ¢+ ST QUALITICATION RXAEPLE 8 KRY LRTZER C CORTINOOUS SOURCE L
t + STEP SOURCE ARD VOLOME INITIALIZATION

CONZiBUOUS SOORCE DATA PROM SOURCE IPOT (/ER)

1
VOLOKE !
ROCLIDE
1 -85 1.000E+00
1 IB-8% 1.0008+00
in-% 1.0008+00
¢ IE-133K 1.0008+00
5 3i-88 1.0002+00
¢ 1-131 1.0008+00
7 IB-%0K 1.0002+00
8 RB-30 1.0008+00
9 58-90 1.0002+00 .
10 1-%0 1.0008+00
i1 1E-131K 1.000E+00
12 1-131 1.0008+00
VOLUKE 1.0002+00 CC

T0TAL CIASS 1 {.0008+00
T0TAL CLASS 2 2.0008+00
T0TAL CLASS 3 6.0003+00
GEARD 20TAL 1.2008+01



HIV of Hi7

tee PROGRAX S TP  (VIRSION 1.1 ) IR 0N 10/ 9/19%2 sttt
1t NRITSO POURD ALL VALUZS 20 R ZERO POR EP= O



teee PROGEAX S TP  (VERSION 1.1 )

AR OF 10/ §/1992

¢ ¢t STPp QUALIFICATION BXAMPLE & KEY LETTER C CONTINUOUS SOURCE

+ ¢ §YEP ACTIVITIES APTER 1 BOUR

END PINE = 1.000K+00 BOUR

TIKE
START TINE = 0.0002+00
Stip
DELTA T = 1.0002+00 EOUR
BATA RRAD
txstes CONPONENT Strtattsseasasanantany
. NAXE VOLUNE OR MASS i
1 VOLOXE 1 1.0008+00 CC

sseet JCCONOLATOK DECAY IS IGEORED tsase
RENOVLL RATES (FROX 1) = 0.0008+00

PLOF RATES (CC /ER) P (

1102 1.0008+00
TRARSK. FRACTION (1 202)

1.0008+00

" o

€ SOURCE BATE PACTOR (PROM SOURCK §) = 1.0008+00

1 VOLUME 2 1.0008+00 CC
seatr JCCOMULATOR DRCAY IS IGRORED satss
RENCTAL RAYES (PROM 2) = 0.000E+00

INTERVALS/STEP

IRROR LINIY

(BY CLASS RONDER)

1

0.0008+00

1.000E+00
1.0008+00

1.0008+00

0.000E+00

3

0.0002+00

1.0001+00
1.000E+00

1.0008+00

0.0008+00

tat 30 STAPS WERL USED BEQUIRING AN AVERAGE OF .0C ITERATIONS PER STIP

3
1.00008-05

Hi2 o]l HIT



Hizof HIT |

tee PROGRAX S TP (VERSION 1.1 ) R OR 10/ 9/1992 s a2t
¢ 0 ¢ §TP QUALIPICATION KXAMPLE 8 ERY LETTER C CONTINUOOS S00RCE t11
Q ¢ ¢ STEP ACTIVITIRS ATTER 1 HOUR

ACTIVITIRS AT ERD OF YBE TINR STEP

1 1
VOLONE 1 YOLOME 2
JucLIDE
1 IE-85K §.3211-01 3.679E-01
1 [Li-8% 6.3211-01 1.6791-01
3 K- §.3211-01 3.6798-01
¢ II-131 §.3211-01 3.6791-01
5 -85 ¢.3211-01 3.4791-01
4 114 6.3211-01 31.6792-01
1 1-50K 6.3211-01 3.6791-01
8 B-% 6.3212-01 1.6791-01
Y 88-% 6.3218-01 3.6791-01
10 1-% §.3211-01 3.6788-01 :
11 u-131 6.3211-01 3.6791-08
i7 -1 6.3218-00 1.6791-01
VOLOXE 1.0002+00 CC 1.0005+00 CC
TOTAL CIASS 1 2.528R+00 14728400
TOTAL CLASS 2 1.2041+00 1.3581-01
TOTAL CLASS 3 3.793R+00 2.2070+00
GRAND T0TAL 7.5858+00 44151400



t1te PROGEAK S TP  (VEESION 1.1 )

¢ ¢ ¢ ST QOALIFICATION BEAMPLE 8 KXY LETTER C CORYINCODS SOURCE
t ¢ STRP ACTIVITIRS APIER 1 ROUR

STP GANNA SEIRLDING INPORKATIOR CALCULAYED

CONPORENT 1  TVOLOME )

CORVERSION PACTOR = 1.000E+00

VOLUNE = 1.0000+00 CC

JITA SOURCE = 19988405 (NEV/SEC/ )
PARTICLE SOURCE  BNERGY SOORCK  GROUP BNERGY
(PROTOK/SEC/ ) (MBV/SEC/ ) (MEV-EFRRCTIVE)

1 4576004 1.8310+04 A0

1 050 §.7388+04 30

i 1.58+04 3.0308+0¢ 1.3

4 1.1810+04 2.1260+04 1.80

§  2.699E403 8.1388+03 .2

§ 3.3053+03 §.0041+03 2.60

1 1.3620+04 1.2628+04 5.33  (VARIABLR)
TOTALS  1.634R+05 2. 1408405 1.3

COMPORER? 2 VOLOME 2

CORVEESIOR PACTOR = 1.0008+00

ToLoue = 1.0008+00 CC

1ITA 500RCE = 1.1630+05 (WgV/SIC/ )
PARTICLE S00RCE  ENERGY SOURCX  GROUP RNERGY
(PROTOB/SEC/ ) (MEV/SRC/ ) (MEV-EFFECRIVE)

1 2.6638404 1.0650+0¢ A0

1 37108+ 04 3.3398+0¢ 8 1

3 1.3068+04 17648404 1.35

4 6.8738+03 1.237040¢ 1.80

§ 2.1531+03 4.7360+03 .20

6 13445403 34942403 2.60

1 1.9298+03 4. 2260404 §.33  (VARIABLE)
TOTALS  9.510K+04 1.2458405 1.3

IAN OR 10/ 9/1992

Hi4 of HIT



1188 PROGEAX S TP  (VERSION 1.1

t ¢ STEP ACTIVITIES APIRR 7 HOUR

IND TINE = 2.0008+00 BOGH
TIKE

START TIME = 1.0001+00 EOUR
Stip

DRLTA Y = 1.000E+00 BOUR

DATA RRAD

teeaes CONPORENT ttttttsensasessesaneny

1. BARE VOLONB OB HASS 1

1 VOLOME § 1.0008+00 CC

stees JCCTHOLATOR DRCAY 15 IGRORED sttt

ITNOVAL RATES (PROX 1) = 0.000E+00
PLOW RATES {CC /ER)} P (1%02)= 1.0008+00
TRANSH, FRACTION ( 1%02) = 1.0002+00

C SOURCE RATE FACTOR (PRON SOURCE 1) = 1.0001+00

2 VOLOKE 2 1.0002+00 CC
teees JCCONOLATOR DECAY I5 IGNORBD setet
RINOVAL RASES (PROM 2) = 0.0008+00

AN OF 10/ 971992
% ¢ ¢ STP QUALIPICATION EXAXPLE & RRY LETIER C CONTINOOOS SOURCE

INTERVALS/STEP

TRROE LINIY

{BY CLuSS NUMBEE)

0.0008+00

1.0002+00
1.0008+00

1.0008+00

0.0008+00

3

0.0008+00

1.0002+00
1.0002+00

1.0002+00

0.0008+00

se¢ 30 SYEPS WERE USED REQUIRING AN AVERAGR 07 .00 ITERATIONS PIR STZP

His oLHW

£
1.00908-0%



1t PROGRA ST P (VERSION 1.1 | BAN OF 10/ §/1992 1ttt H “" OL H"?
¢ ¢ ¢ SYP QOALIFICATION EXAMPLE 8 REY LETYER C CONTINOOUS SOURCE tee
+ ¢ STEP ACTIVITIES ATIRE 2 ROGR
MCTIVITIES AT ERD OF TEE YINE SYRP

1 H
VOLOXE 1 VOLOKE 2
JUCLIDE
1 IR-85K 8.6475-01 1.1358+00
2 Ii-85 8.6472-01 1.1358+00
3 KB-90 8.6478-01 1.1350+00
¢ IE-1310 8.6475-01 1.1358+00
5 h-85 8.6478-01 1.1358+00
6 I-131 8.6478-01 1.1352+00
T 28-50M 8.6471-01 1.135E+00
8 -0 8.6478-01 1.1350+00
§ 8B-50 8.6471-01 1.1358+00
10 1-% 8.6472-01 1.1352+00
i1 -1 8.6472-01 1.1351+00
12 1-13 8.6478-01 1.1358+00
VOLDAE 1.000E+00 CC 1.0002+00 CC
TOTAL CLASS 1 34598400 4. 841100
T0%AL CLASS 2 1.729E+00 2.211+00
TOTAL CLASS 3 5.1888+00 6.8128400

GRABD T0TAL 1.038E+01 1.3628+01



tt PROGRAX ST P  (VRESIOR 1.1 )

t ¢ ¢ SYP QUALIFICATION RIANPLE 8 KEY LETTER C CORTIKUOUS SOURCE
t ¢ STBP ACTIVITIRS APIER 2 BOOR

STP GANMA SEIELDIRG INFORMATION CALCOLATED

COMPORERY 1  VOLOXE 1

CONVERSION PACT0R = 1.0008+00

VOLOKE = 1.0008+00 CC

BEIA SOURCE = 2.7330+05 (MEV/SEC/ )
PARTICLE SOORCE  EWERGY SOURCE  GROUP ENERGY
(PROTON/SEC/ | (MEV/SEC/ )} (MEV-RPPECTIVE)

1 6.2608+04 1.5048+0¢ A0

PR B LT 7.8498+04 80

3 3.0708+04 41451404 1.3

4 1.6158+04 2.9088+04 1.80

§ §.0608+03 11138404 .20

6 3.1598+03 8.2131+03 .60

T LAGE+0 9.9338+04 §.33  (VARIAMLE)
TOTALS  2.235E408 19211405 1.3

CONPOENT 2 WOLONE 2

CONVERSION PACTOR = 1.0008+00

VOLOKE = 1,0000+00 CC

BIYA S0URCE = 1.5898+05 (NEV/SEC/ )
PARTICLE SOURCE  BWERGY SOORCE  GROUP [ENERGY
(PEOTOR/SEC/ ) (MBV/SEC/ ) (MEV-RRFRCTIVE)

1 82200+ 3.2088+04 A0

1 LSS 1.0310405 90

I G0Nl 5. 4420404 1.3%

¢ .12+ 3.8188+04 1.80

5 6.6} 1.4628+04 2.0

§ 4.1488+03 1.0783+04 .60

1 14470404 1.3048+05 533 (vARIAMLD)
F0TALS  2.935H405 30440405 1.3

tyelRD PROGRAE STP (VERSION 1.t )

TIeL orp =15 819 pATY =10/ 91592

BAF OF 10/ 8/19%2

Lttt

H K ol HIT




‘ Title Verification of Computer Program pagel | ot T 22

-TR- - Project__All

catcutated by EEAT . pate /8/23/92 checked by QW) Date ,p/%hv
Appendix I
Example 9



t+t PROGERAK
tr YERSION NONBRE:!!

t TODAY'S DAYTE = 10/ %1992

REPRIDOCTION OF INPUT DATA DECK

+ + + + + +

V=1 ¥§=12

M=142 M=3 N6=7 M= 1
1XB-85¢ 1 4.2978E-0%
UR-85 1 2.04908-09
B-90 1 2.14468-02
4IE-1310 1 6.7758E-07

$38-85 7 4.0299E-03

61-131 2 9.9783E-07

3
i

§4.02348-03
19.0683E-06
10.0000E+00
61.08368-08
10.0000E+00
114.9932E-06
32.58218-03
31.88%41-02
12.6248E-03
97.6801E-10

10.C000E+00
56.56888-06
10.00008+00
10.00008+00
10.00008+00
124.62108-04
10.0000E+00
16.17928-05
84.41498-03
10.0000E+00

R8-90¥ 3 2.68661-03
813-90 4.41450-03
958-90 3 7.68018-10
101-90 3 3.0038E-06
1172-131K 3 6€.41808-06  10.0000E+00  10.0000F+00
1210-131 3 4.62100-04 111.4248E-06  10.00008+00
A0 80 1.3% 1.80 .20
1KR-85K .255157+0123-3000+0000+000040006+0000+0581+0
MR-85  ,251000+0223-200040000+000040000+0000+0514+0
IME-90 1.315766-1233+046240386+0491-1190-1448-1386+1
4IE-131K . 142664-200040000+0000+0000+0000+0000+0164+0
538-85 1.003000+0334-1233-1659-2275-2000+000040183+1
61-131  .190317+0625-1000+0000+0000+000C+0000+0723+0
TRB-90K 1.386344-2855+0195+0472+0186+0118+01444147341
83B-30 1.960000+0277+40963-1192-1366-1111+016241533+1
9SE-90  .196000+0000+0000+0000+0000+0000+40000+0000+0
107-9¢  .935000+0000+0002+000040000+000C+0000+0000+0
11961310 .190112+0828+037740219-1735-1871-200040227+1
1216-131  .71911040162+0142+0323-2000+000¢+0000+0153+1

PUEE T T R R

§TP-PC IBE SBIELDEZ-S EDGEY IS

FEVISION

stant

10.0000E+00
10.0000E+00
10.0000E+00
10.0000£+00
10.0000£+00
10.0000E+00
10.0000E+00
10.00008+00
10.0000E+00
10.00002+00
10.02002+00
10.0000E+00

1.60 1.50

batre

AT YOUDE
TAS §/29/92
TINE = 15:14:58

SERVICE

1

T 20{1’22



22
ter PROGRAN STP-PC(TBESEIELIER-SEDGE) 1S AT YOUR SERVICE tt¢ ‘130“1-
st FERSION BUOUMDERR:=11 RBEVISION DATE WRS 9/28/%2
f 10DAY"S DATR = 10/ 9/1992 STARY TINE = 15:14:89

1 'souace’
110 2
1710 8

0

2 'SOURCE 3= 20"

0

b

STP QUALIFICATION EIAKPLE 9 KBY ENTTER § CREATES A MEW SOURCE

N=1

1 'VOLONE V'

2 'VOLUXE 2

-1

SOURCE AND VOLUXE IRITIALIZATION

v11.00¢C

[V ey
—
o o
=
——
o o
- o
-
oo
~ o
—
oo

1
1
1
i
(!
2
|
ct

1

>0 rE N v e W P - o) "u -



T4o[T22

sttt PROGRAX ST P (VERSION 1.1 ) 1roF 10/ 9/1992 tee

BATA T0R TBIS RUK OB SERIES OF ROES

BONBER OF 1S0T0PES (BATA CARDS) = 12
BUNBRE OF CONPONRNTS (&L BURS) = 3
ROMBER OF CLASSES OF 180T0PES = 3
BUNBIR OF SOURCES (MAXINOK) = 1
BONBER OF GANEA GROOPS CI |
BUNBER OF PRECORSORS (MAIIXOX) = 2

ST0RAGE LOCATIONS RBQUESTRL 225000
STORAGE LOCATIONS OSED = 10N



I5 o.( T22
viee PROGREN S TP (vERSION 1.1 ) BMEOF 10/ 91937 eeee

t ¢ ¢ 5P QUALIFICATION BXAMPLE § KEY KRTTSE N CREATES A NEW SOURCE tet

BUCLIDE DATA INPUD (LIBRARY)
BONBER  BANE  CLASS LAMDA(1/ER)  PRECORSOR (RO.,RARE)-
IR-85K

1 1 L15-0 5 1.54071-01 1 0.00002+00
P ¢ 5 H 1 1.37642-06 1 1.55641-06 5 1.20242-08
I -9 1 7.72062408 1 0.00002+00 1 0.00008+00
§ a1 .40 6 2.64901-05 1 0.0000E+00
LI | 5 H 1 1.45088+00 1 0.00008+00 1 0.00008+00
§  I-1 1 3.5%22-03 11 2.94n-08 12 3.592:8-03
T 190K 3 L0 3 1.15100+00 1 0.00002+00
¢ N 3 1.58940401 3 1.40028+01 1 3.65558-01
$ -9 3 2.76488-06 1 2.10128-06 8 2.7648E-06
U 08 1) 3 1.08148-02 9 1.08141-02 1 0.00008+00
11 -1 3 2.31080-02 1 0.00008+00 1 0.00008+00
17 -1 3 16636000 11 3.68311-01 1 0.00002+00



IT6 o T22

tee PROGRAX S TP  (VERSICK 1.1 ) RAR OF 10/ 9/1892 tees
’ ¢ ¢ ¢ §TP QUALIPICATION BXAMPLE § KBY KETYER N CREATES A NEW SOURCE tee
1 1501078 1440 GAMMA (MEV/DISC) BY GROUP AND MAZ.ENERGY (MEV)

VRISt 1 3 { 5 6 1
EFFECTIVE EMERGY 400,900 1.350 1.80C 2.200 2.600 7.500

1 185K J285 L1817 000 .000 .00 .000 000 .000 .S61
7 Ik-85 251,000 .002 000 .000 .000 .000 .000 .5M4
I n-% 1315077 233 462 .3BE 049 .019  .045 3.860
¢« -1 42,007,000 000 .000 000 .000 .000 164
§ -88 1.003  .000 .033 .023 .007 .003 .000 .00 1.830
6 I-131 JA80 317 063 .000 000 .000 .000 .000 .723
T 13-90M 1,388,003 855 195 472 186 118 1 440 4730
8 -8 1.960 000 277 096 019 .037 .11l 1.620 §.330
Yy  5k-90 JA86 000 000 .000 .000 .000 .000 .000 .00C
10 1% 935,000 .000 .000 .000 .000 .000 .000 .000
i -3 Jg%0 112 828 31T 022 074 L0085  .000 2.370
12 11 J19 110 162 147,003 000 000 .000 1.500



tee PROGEAX S TP (VERSION 1.1 ) RAR OF 10/ §/1992 18201 * 'T o{ T2z

s ¢ ¢ STP QUALIFICATION RXANPLE 9 KEY ERTTRR N CREATES A NEW SOURCE L
RUX LOOP INFORKATION POR TEIS QUR POLLONS.
n, JOMBER OF COMPONENTS USED IN YBIS RON LOOP = 2

ICONC, CALC. TYPE (0/INVINTORY, 1/CORCERTRATION) =
IL., -- ACY/CONP. --- ACT/GN.

=

BDECAY, CALCULATE DAUGETIR PRODOCTION (O/YR5,1/H0) = 0
(DEFADLY =0)

ITMAZ, MAITNOM NOXBER OF ITERATIONS PER PINE S78P = O
(DBRATLY = 10)

KDEBOG,  BEBOG OPTION (O/NORNAL OUTPOT, 1/MOCEO) = O



1t PROGEAK ST P  (VERSIOR 1.1 ) 1AN OF 10/ §/19%2 1t I ¥ G{ T 27
0 $ ¢ ¢ STP QUALIPICATION RXANPLR 9 ERY KETIER X CREATES A NEW SOURCE t1t

SOURCE LIBRARY

1
SOURCE
JOCLIDE
1 IR-8%M 1.0008+00
1 -85 1.000E+00
I -9 1.0008+00
¢ IR-131K 1.0008+00
5 K-8 1.0008+00
¢ I-131 1.0008+00
T 2B-50M 1.0008+00
¢ -9 1.0008+00
§ 81-%0 1.0008+00
10 1-% 1.000E+00
1 %-131 1.0008+00
12 1-131 1.0008+00

‘T0TAL CIASS 1 4.0002+00
TOTAL CLASS 2 2.0008+00
TOTAL CLASS 3 6.000E+00
CRAID T0%AL 1.2008+01



st PROGEAX S TP  (VERSION 1.1

RAR OF 10/ §/1992

¢t ¢ STP QURLIPICATION RXAMPLE 9 RET KRTTER N CREATES L BEW SOURTE

¢ ¢ STEP SOUETE ARD VOLOME INITIALIIATIGR

I TINE = -1.0008+00
TINE
STARY TINE = 0.0008+00
StiP
DELTA T = 0.000K+00
DATA READ
231020 CONPORENT sesstteeentanasnstasy
| L RANE VOLUXE 0B MASS 1
1 VOLONE 1 1.0602+00 €C

RINCVAL BATES (FROM 1} = 0.000R+00
TLOW RATES (CC /ER) P (1902} =  1.000E+00
TRANSK. PRACTION (120 2) = 1.000E+00
STEP SOURCE PACT0R (PROE SOURCE 1) = 1.0008+00
2 VOLOME 2 1.0008+00 CC

REEIVAL RATES (FRON 1) = 0.000R+00

IBTREVALS/STEP

IRR0R LINIY

(BY CLASS NOUMBER)

2

0.0005+00

1.0002+00
1.0008+00

1.0008+00

0.0008+00

0.0008+00

1.0002+00
1.0002+00

1.0008+00

£.0002+00

30
1.00008-05

T9e{T 22



1t PROGRAX 5 TP (VERSIOR 1.1 ) TAN OR 10/ §/1992 teee i- 10 # IZZ

. ¢ ¢ ¢ TP QUALIFICATION BIAMPLE 9 KEY IXTRER B CREATES A NEW SOURCE tee
¢ ¢ STEP SOURCE AND VOLOXE IRITIALIZATION

STIP SOURCE DATA FROM SOURCE INPUY

1
VOLOXE 1
ROCLIDE
1 Ii-8%M 1.0008+00
1 -8 1.0008+00
I n-9 1.0008+00
4 I-131 1.000E+00
5 -85 1.0002+00
¢ 1131 1.0008+00
T M-90K 1.000E+00
8 1-90 1.0008+00
. 9 81-%0 1.0008+00
10 1-90 1.000E+00
1 -1 1.0008+00
12 1-13 1.0002+00
voLonE 1.0008+00 CC

TOTAL CIASS 1 4.0008+00
T0TAL CLASS 2 1.000E+00
T0TAL CLASS 3 6.000K+00
GRAND 20TAL 1.2008+01



tre PROGEA S TP (VERSION 1.1 ) IAN OF 10/ 9/1992 tres e n 0’(;1 22

$ ¢ ¢ STP QUALIFICATION RXAMPLE § KXY KRTTER ¥ CREAYES A NEW SOURCE tet
+ ¢ STEP SOURCE ARD VOLOKE INITIALIZATION

ACTIVITIES AT ERD OF THE TINE STEP

1
VOLOXE |
BOCLIDE
1 Ie-8%M 1.0002+00
1 Li-8% 1.0008+00
3 -8 1.000£+00
4 IE-1311 1.0008+00
5 M-85 1.000£+00
§ I-131 1.0008+00
T 2890 1.0008+00
8 B-90 1.0008+00
§ 88-50 1.0008+00 .
10 1-90 1.0008+00
11 -1 1.0002+00
12 15-131 1.0008+00
VOLOME 1.0008+00 CC

TOTAL CLASS 1 4.000E+00
20TAL CLASS 2 2.0002+00
T0TAL CLASS 2 6.0008+00
GEARD T0TAL 1.2008+01



LI PROGRAN

(VERSION 1.1 )

1R OF 10/ §/1992 1

¢ o+ ST QUALIPICATION RIAMPLE 9 KEY EZTTER B CRRATES A NEW SOURCE tet

t ¢ SPEP SOURCE ARD VOLUME IRTTIALIZATION

STP GANMA SHIEIDIRG INPORMATION CALCULATED

CONPONENT 1  VOLDXE 1

CONVERSION PACTOR = 1.0003+00

VOLOKE = 1.0008+00 CC
BITA SOOURCE = 3.1610+05 (NEV/SEC/
PARTICLE SOURCE  ENERGY SOORCE
{PROTON/SEC/ ) (MEV/SKC/
1 T.U0B+04 2.8968+04
1 1.0098+0% 9.0778+04
3 3901004 47540404
{ 1.868E8+04 3.3638404
5 §.8528+03 1.2870+04
] 3.§536+03 9498103
1 1.1588+04 11498405
T0TALS  2.585E+08 33858405

A0

0
1.35
1.80
1.2
1.60
5.3

1.3

6ROUP  ENERGY
) {MEV-BPPECEIVE)

(VARIABLE)

T ofT22



Tizofl 22

tane PROGRAY S TP  (VERSIOR 1.1 ) BN OK 10/ 9/1352  re e
‘ t t s §tp QUALIFICATION RXANPLE 9 KEY ERTPER § CREATES A NEW SOURCE te
* o SPEP ACTIVITIES APYER 1 BODR

IND TINE = 1.000R+00 BGOR INTERVALS/STEP = 30
191}/

START TINE = .0.0008+00 BRR0R LINIT = 1.00002-05
SYEP

DRLTA T = 1.000E+00 BOUZ

DATA READ (BY CLASS NOUBER)
sazsas CONPONENT stsatnnnnassnsanssanss
0. NANE VOLUME 0B MASS 1 2 3

1 VOLUME 1 1.0008+00 CC

MMOVAL DATES (PROM 1) = 0.000B+00  ©.000E+00  0.000E+00

PLOW RATRS (CC /ER) P (1 ¥

2) 1.0008+00  1.0008+00  1.000E+00
TRARSK. FRACTION {110 2)

1.6008¢0¢  1.000E+00  1.000E+0C

2 VOLOKE 2 1.0002+00 CC
RENOVAL RATES (PROK 2) =  0.0008+00  0.000E+00  0.000E+00
‘ sts 30 STEPS WERE USED REQUIRING AW AVERAGE OF .00 ITERATIONS PER STRP



T fT22

L] PROGRAY ST P (VERSION 1.1 ) IR 0K 10/ /1992 trte
t ¢ o STP QUALIPICATION EXAMPLE § KEY KRETER R CREATES A BEW SOURCE tet
¢ ¢ STEP ACTIVITIES APTIR 1 HOUR

ACTIVITINS AY KND OF YRE TIMR STEP

1 1
VOLUKE 1 YOLOKE 2
BOCLIDE
1 -85 3.1858-01 5.4n1-01
1 KB-8% 3.6798-01 §.3211-01
I -9 1.0868-34 . L.8G6E-3
4 IE-131M 3.6708-0 §.3061-01
5 BE-85 1.8411-0 3.1645-07
6 1-131 3.6842-01 6.3308-01
T 1B-90K 1.399E-05 4.0528-05
8 -3 1.4408-06 2.4741-06
§ 5290 3.6795-01 6.3218-01
10 1-90 1.6798-01 6.3212-01
11 1-131K 3.5952-01 6.1775-01
12 1-13t 1.3498-01 1.3191-01
VOLOKE 1.0008+0¢ (C 1.0002+00 €C
TOTAL CLASS 1 1.0831+00 1.8102+00
T0TAL CLASS 2 3.6841-01 §.3308-01
POTAL CLASS 3 1.2308+00 1.1148+00

GEARD 20TAL 1.6521+00 4.5570+00



tiee PROGRAX ST P (VERSIOF 1.1 ) BAN OF 10/ 9/1992

t ¢ 3 §YP QUALIFPICATION RIAMPLE 9 KBY KETTER N CREATRS A REW SOURCE
t ¢ STIP ACTIVITIRS APTER ! BOOUR

STP GANMA SHIELDING INFORMATION CALCOLATED

CONPOREXT 1  VOLONE 1

CORVERSION FACTOR = 1.000K+00
VOLUKE = 1.0008+00 CC
JETA SOURCE = 3. 2450404 (NRV/SEC/ )

PARTICLE SOURCE  BBRGY SOURCE  6ROU? ENERGY
(PROTOR/SEC/ ) (NBV/SEC/ ) ({MEV-EFPECTIVE)

1 1.075E+04 8.3008+03 A0

1 14128404 1.2718+04 R

3 4. 2408403 5.7230+03 1.3

{ 1.710E+02 3.0788+02 1.80

5 4444802 §.7788+02 .

6 4. 4608401 1.1602+02 1.6

1 2.8392-01 1.3438+00 .73 (VARIABLE)
T0TALS  3.977H+04 1.8130+04 )

CONPORERT 2  VOLONE 2

CORVERSION FACTOR = 1.0008+00

VOLUXE = 1.0008+00 CC

BBTA SOURCE = 5.5768+04 (NEV/SEC/ )
PARTICLE SOURCE  RNERGY SOURCE  6ROUP [ERERGY
(PROTOR/SEC/ ) (MEV/SEC/ ) (EEV-EPPECTIVE)

1 3.565E+C4 14268404 A0

1 2.426E+04 2.1830+04 5N

3 71.2850+03 9.8258+03 1.35

4 4.938E+02 5.2090+02 1.80

5 1.0315:02 1.6808+03 .20

] 1.6638+01 1.9928402 .60

1 4.8778-01 2.3070+00 €13 (VARIARLE)
20RALS  6.833E+04 40341404 B

Lttt

%

TI5 of’_rzz
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Lt PROGRAX ST P (VERSION 1.1 ) 2N OR 10/ §/1982 1t
‘ ' t ¢+ STP QUALIFICATION KIANPLE § KRY KRTTIR W CREATES ) REW SOURCE tt
+ ¢ STEP ACTIVITIRS APTRE 1 BOUR

ACTIVITY IK CONPORENT 2  BECOHES SOURCE 2



T17 o T22

tsee PROGEAX ST P (VERSIOR 1.1 ) BAR OF 10/ 9/1992 11t



T 18qfT 22

Lt PROGRAN S TP (VERSIOR 1.1 ) IAR OF 10/ 9/1%92 LI
$ ¢ ¢ STy QUALITICATION RIARPLE § EEY IRTTIR ¥ CREATES A REW SOURCE 1t
+ o SYEP ACTIVITIES AFTER 1 BOTE
SOTRCE LI3ULY

1 1
S00RCE $00RCE 2= 21

B0CLIDE
1 185K 1.0083+00 §.4131-01
1 -8 1.000E+0¢ §.321-0!
1Ny 1.0000+00 0.0005+00
¢ -1 1.000E+00 6.3060-0¢
5 n-gs 1.0008+00 3.1641-07
6 1-1 1.0008+00 6.2301-01
T 13-90K 1.0008+00 4.0525-05
t u-y 1.0008+00 1.4142-06
s -9 1.0008+00 6.3218-01
10 1-50 1.0000+00 6.321-01
11 5131 1.00023+00 6.1718-01
12 n-13 1.0000+0¢ 1.3191-01
2074l CLASS 1 €.0002+00 1.0151+00
P0TAL LRSS 7 2.0008+00 5.330E-01
TOTAL CIASS 3 6.000E+00 1.11484:00

CRARD T0TAL 1.2008+01 4. 557800



FliefToz

tast PROGRAX ST P (VERSION 1.1 ) IR 0K 10/ §/19%2 ta1et
. $ ¢ ¢ 5P QUALIPICATION RXAMPLE 9 KEY XETTER X CREATES A NEW SOURCE L
* ¢ SYEP ACTIVITIRS APTIR 2 HOOR

IND TINE = 2.0001+00 BOUR IRTERVALS/STEP LI
TI8E

START TINE = 1.0002+00 BOUR IRROR LIKIT = 1.00008-05
step

BELTA T = 1.0002+00 BOUR

DATE BEAD (BT CLASS NOWBER)

ssas8a CONPORENT fettastanstenstasseens

ic. 111 VOLOXE OR HASS 1 2 3
1 VOLOME 1 1.0008+00 CC
RRNOVAL RATRS (PROX 1) = 0.0008+00  0.00PE«00  0.0002+00

PLOR RATES (CC /M) P (1

10 2) 1.0008+00  1.0003+00  1.000K+0C
TRARSK. PRACTION (110 2)

1.000E+00  1.5G0E+00  1.000E+00

STEP SOURCK FACTOR (FROM SOURCE 2) = 1.0000+00  1.000E+00  1.000K+00

1 VOLONE 2 1.0002+00 CC

' IRNCVAL RATES (PROX 2} = 0.0002+00  0.000B-00  0.0001+00



120 ofT 22

ttee PROGRAX S TP (VERSION 1.1 ) BAR OF 10/ 9/1892 st
0 ) $ ¢ ¢ 5P QUALITICATIOR RXAMPLE 9 KT KETTER N CREATES A NEW SOURCE t1e
t ¢ SRR ACTIVITINS APEER 2 BOUR
STEP SOURCE DATA PROX SOURCE INPCY

1
VOLOKE 1
BOCLIDE
1 IR-85 §.4732-01
1 I3-85 6.31-0
i n-% 0.0005+00
4 1-131 6.306E-01
5 -85 3.1641-07
§ 1-13 6.3305-01
7 13-90K 4.0522-05
§ -3 1.4148-06
9 8- §.3211-08
10 1-90 §.35-01
11 n-11 §.1778-01
12 111 2.3198-01
1[40, 1.0008+00 CC

TOTAL CLASS 1 1.8108+00
T0TAL CLASS 2 6.3308-01
T0TAL CLASS 3 1.1148+00
GELND TOTAL 4.5578+00

s¢¢ 30 STEPS WERE OSED REQUIRING AR AVERAGR 07 .00 ITERATIONS PER SILP



T 21T22

1112 PROGRAX S TP (VERSION 1.1 ) AR OR 10/ §/1992 teet

‘ t ¢ ¢ STF QUALIPICATION EXAMPLE § KEY RRTTER R CREATES 1 WEW SOUKCE 11
t ¢ SPEP ACTIVITIES APERR 2 NOUR

ACTIVITIES AT BRD OF THE TINE STXP

1 1
VOLUXE 1 VOLUKE 2
BOCLIDE

S~ 1 IR-8SK 1.7291-01 4.689-01

1 IB-8% 1.6791-01 §.1211-0

1 -9 0.000E+00 0.0002+00

4 I-13 3.661E-01 6.2913-01

5 Bi-85 9.2168-14 1.5842-13

§ I-131 3.6848-01 §.3308-01

1 18-%0M 1.4871-09 2.5541-05

8 RB-90 8.7358-11 1.5013-10

y §Ei-%0 3.6791-01 §.3211-01

10 1-%0 31.6798-01 6.3211-01

1 1-13 3.5131-01 6.036E-01

11 1m-131 8.9315-02 1.5353-01
VOLUXE 1.0008+00 CC 1.000E+00 CC

T0TAL CLASS 1 1.0072+00 1.7300+00

T0TAL CLASS 2 3.6841-01 §.3308-01

TOTAL CLASS 3 1.1768+00 21.0218+00

GEARD TOTAL 2.5528+00 4.3842+00



ttn PROGREAN S TP  (VERSION 1.1 | RN or 20/ 9/19%2

t & ¢ STP QUALIPICATION BXAYPLE 9 KEY KETTER N CREATES L NEW SOURCE
+ ¢ SYEP ACTIVITIRS APTER 2 HOOR
STP GAMNA SEIRLDING INFORMATION CALCULATED

CONPONERT 1  VOLOME 1

CORVERSION PACTOR = 1.000E+00

VOLOXE = 1.0008+00 CC

BITA SOURCE = 3.0M4R+04 (NRV/SEC) )
PARTICLE SOURCE  ENERGY SQURCE  GROUP ERERGY
(PROTON/SBC/ | (MEV/SEBC/ ) (MEV-RPPRCTIVE)

1 1.9548+04 1.8150+03 A0

] 1.3535+04 1.218E+04 S0

3 3.9770+03 5.3691+03 1.3%

{ 1.6413+02 2.9531+02 1.80

§ 4.3428+02 §.5531402 .0

] 4.3542+01 1.1320+02 .40

1 1.7858-05 8. 4442-05 .73 (VARIARLR)
TOTALS  3.769%+04 3.6730+04 8}

CONPONERT 2  VOLDXE 2

CONVEESION PACTOR = 1.0008+00
YOLOME = 1.0008+00 CC
JITA SOURCE = 5.2038+00 (ev/sec/ )

PARTICLE SOURCE  BNEDGY SOURCR  GROOP RRERGY
(PROTON/SRC/ ) (MEW/SBC/ ) (MEV-BPIRCRIVE)

1 335704 1343004 Al

1 1.3250+04 2.0938+04 Rl

3 §.8342+03 9.2260+03 1.3

{ 1.8191+02 5.0748+02 1.80

5 7.4618402 1.6411403 .20

6 1.4815401 1.9451+02 .60

T 3067805 1.4518-04 €73 (VARIABLR)
TOTALS  6.476B+C4 4.5930+04 B}

teePQD PROGRAR STP (VERSIOR 1.1 )
TINE ORP =15:19:88 MATR =30/ 91992

trtt

tt

T2z of122



‘ Title Verification of Computer Program _ paged | _otJ 49
STP (PC) Version 1.1 EGS-TR-910600-18 Project__all
Calculated by &40 Date /0/23/92 Checked by QDWW Date “I% l«,

Appendix J
Examples 10A and 10B
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t+1 PROGRAN §STP-PC (PHE SETRIDER-SEDGE! 1§ AT YOUR SERVICE **t
t+ TERSIOR ROUNDBRR=1 REVISION DATR WAS 9/29/92
t 20DAY'S DATR = 10/ 9/1992 stTaRY tIel = 122442

REPRODUCTION OF INPST DATA DECK

+ + + ¢ + + + +

=3 M52

Bl=12 WR=3 BG=7 M=
1KR-85K0 1 4.29766-05 54.0234E-03  10.00008+00  10.0000E+00
2WR-85 1 2.0490B-09 19.06838-06  56.5688E-06  10.0000E+00
3ME-90 1 2.14468-02 10.00008+00  10.00008+00  10.0000E+00
415-1310 1 6.7758E-07  €1.0836E-08  10.0000E+00  10.0000K+00 .
§533-85 2 4.02998-03  10.0000E+00  10.0000E+00 10.00002+00
61-131 2 9.97838-07 114.99328-06 124.62100-04  10.0000R+00
TRB-30M 3 2.68662-03  32.55218-03  10.00008+00 10.0000E+00
80530 3 4.41498-03  31.8894E-02 76.1792E-05  10.0000E+00
9SR-30 3 7.6801-10 72.624BE-03  84.41495-03  10.0000E+00
101-90 3 3.0038E-06 97.6801K-10  10.00008+00  10.0000E+00
1178-131K0 3 6.4180E-06  10.00008+00  10.0000Z+00  10.00008-00
1278-131 3 €.6210B-04 111.4248E-06 10.0000B+00  10.0000E+00
A0 S0 1.35 1.80 .20 2.60 1.50
150-85M ,255157+0123-300040000+0000+0000+2000+0581+0
2K0-85  .251000+0223-2000+0000+0000+0000+0000+40514+0
3ER-90 1.315766-1233+046240386+0491-1190-1448-138641
4IE-1310 . 142664-2000+0000+0000+0000+0000+000040164+0
5EB-85 1.00300040334-1233-1659-2275-200040000+0183+1
61-131  .190317+0€25-1000+000C+0000+0000+00004072340
THE-90X 1.308344-2855+0195+0472¢0186+0118+C1444147341
BRB-90 1.96C000+0277+0963-1192-1366-1111+01624133341
958-90  .196000+000040000+0000¢0000+000C+0000+0000+0
107-80  .935000+000+0000+0000+0000+0000+0000+0000+0
1176-131X .15011240828+037740219-1735-1871-200040227+1
1216-131 .719110¢0162+0142+0323-2000+000040000+0150+]

-, s>



t+s PROGRAN 5T P-PC(TBE SRIBLDER-S EDGE) IS

tt VRRSTION RUNDRR=1

t 1oDAY'S DAME

1 'souRce’
1.0 210 3
710 810 9

0

t

1.0 41
10 101,

A0
001

10/ §/1992

61.0
21.0

REVISION
Sttt

STP QUALITICATION EXANPLE 101 KIY LETTER D VARIABLE VOLOUME

=1 ICORC= 1 MDECAY:=
1 ‘VOLOME 1'

=
<3
«»

0uR

§ ARD VOLUNE IRITIALIZATION

-

0
01.0
01.0
{

=

1
IT7 AFTER 1 SEC
1 1.00027777778
1K1K 120

ACTIVITY APTER § MIR
B 11.016666666667

30 MIF 240

ACTIVITY AriEz 30 HIN
b11§

1 B0UE 240

ACTIVITY APRER 1 BOUR
P10

1

1

8 ey > e b
-3 TP - =

§
el

- e s ) an -

At YCOR SERVICE

DATE
TInt

PLs 9/29/92

15:2¢:43

t

724379



T4 347

teee PROGEAX S TP  (VERSIOR 1.1 ) AR OR 10/ 9/1992 tees

DATA 70R YEIS RON OR SERIES OF ROMS

BUMBER OF ISOTOPES (DATA CARDS) = 12
BUNBER OF COMPONZRTS (ALL RORS) = 3
BONBIR OF CLASSES OF ISOT0PES = 3
BUMBER OF SOURCES (MATINOW) = 1
JOMBER OF GANYA GROOPS = 1
BUMBER OF PRECUNSORS (MATIMODN) = 2

ST0RAGE LOCATIONS REQUESTSD 2225000
$T0RAGE LOCATIONS USRD = 10



5
o

3647349

st PROGRAM S T P  (VERSIOF 1.1 ) IR OF 10/ 9/1932 11t
t ¢ ¢ 5TP QUALIPICATION llllPLIulﬂl KEY LITT2R B VARIABLE VOLONE tie

WOCLIDE DATA INPOT (LIBRARY)
BONBER  MAME  CLASS LANDA{1/HR} PRBCORSOR (RO.,RATE)-

1 IR-8% 1 1.54728-01 5 1.54471-01 1 0.00008+00
1 LR85 1 1.37641-06 1 1.5%64E-0¢ 5 1.20248-08
I I 1 7.72060+01 1 0.00008+00 1 0.00u02+00
¢ - 1 2.43938-03 6 2.64302-05 1 0.0000E~00
LI | & H 3 1.4508E+01 1 0.00002+00 1 0.00002+00
§ I-131 1 3.55228-03 11 2.79418-03 12 3.59228-03
1T 1B-90M 3 067180400 3 1.15100+00 1 0.00008+00
8 IB-50 3 158941401 3 1.40028+01 1 3.685%8-01
S 5i-90 3 2.76488-06 1 2.70128-06 8 2.76488-06
10 150 1 L.08i4-02 §  1.00142-02 1 0.00008+00
1 -3 3 2.31058-02 1 0.0000E+00 1 0.00001+00
1 %1 1 1.6636L+00 11 3.69318-01 1 0.00002+00



1ttt

PROGRAN

Sth

(VERSIOR 1.1

)

IR O 10/ 9/1992

¢ ¢ ¢ 5T QUALIFICATIOR KXANPLE 10A XRY LETTER ¥ VARIABLE VOLONE

- OB —8 Ch L B D B

- pn
"~y o

150T0P8 3ETA

XRV/DISC
EFFECTIVE RRERGY
IR-85K 258
K85 281
KE-9¢ 1.31%
IE-131K A4
BE-8% 1.003
1-131 180
RB-30K 1.388
B-90 1.960
58-90 A58
1-90 ,935
1E-1318 490
1E-13! 9

1
400
A5
.000
AN
007
.000
A1
.03
000
.000
000
A12
J10

GANNE (NRV/DISC) BY GROUP ANL NAI.ENERCY (NEV)

1 3 { § f 1

.00 1.350 1.800 2.200 2.60¢ 7.500

600 .000 .000 .000 .000 .000 .581
.002 .000 .000 .c00 .060 .000 .51
A330 462 386 049 019 045 3.860
000 .000 .000 .000 .000 .000 164
033 023 .007 .003 .000 .000 1.830
63 000 .000 .002 000 .000 .72
A58 195 477 186 118 1440 4730
277,086 019 037 111 1620 8.3
000 .000 .GOC .00 .00 .000 .000
000 000 .000 .p0D .000 .000 .000
826 31T 022 074 .005 .000 2.270
62 142,003,000 .000 000 1.500

Teof T 45



t1es PROGRAN S TP (VERSION 1.1 ) RAK OF 10/ 9/1392 t1ed
$ ¢+ STP QUALIPICATION EXAMPLE 104 KEY LETTER 3 VARIABLE VOLUKE LI

108 LOOP INFORMATIOR POR TEIS ROK POLLOWS.

W, JUMBER OF COMPORERTS OSED IN TEIS ROK LOOP = 1

ECORC, CALC. TYPE (O/INVENTORY, 1/CONCENTRATION) = 1
IL., -- ACT/CON?. --- ACT/GN.

BDECAY, CALCOLATE DAUGHIER PRODOCTION (0/YES,1/M0) =
(DEFAULY =0)

ITNAY, MAXINUM NOMBER OF ITZRATIONS PER TINE SYRP = 0
(DEFAULY = 10)

IDEBUG,  DXBUG OPTION (O/BORMAL QOTPUT, 1/MUCEO) = 0

T1:T9



t ¢ ¢ §Tp QURLIPICATION IIAMPLE 10A KEY LITTER B VARIABLE VOLOME

BOCLIDE

- P~ W U e L B

-1

1
12

18-85
1185
1-90
I5-131K
3-8
1-131
18-90M
-5
§t-90
1-90
7-131M
11-131

TOTAL CLASS
20TAL CLASS
20TAL CLASS
GRAND T0TAL

a3 S -

PROGEAN ST P

SOURCE LIBRARY

1
S00BCE

1.0008+00
1.000E+90
1.000E+0)
1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.0008+0¢
1.000E+00
1.0008+00
1.000X+00
1.0008+00

4.0008+00
1.000E+00
6.000+00
1.2000+0%

(VERSIOR 1.1 |

1K OR 10/ 971992

ttt e

t

T8 e} I99



11t PROGRAN S TP (VERSIOR 1.1 ) RAK OR 10/ 9/1992

* ¢t SYF QUALIFICATION EXAMFLE 108 EEY

LRTTER B VARIABLE VOLDXE

¢ ¢ STEF SOUECE AND VOLUME IRITIALIZATIOR

IR) TINE = -1.0002+00
T

SYART TINE = 0.0008+00
STEP

DRLTA = 0.000E+00

tateen CONPORERT fssttatnsstanasssanny

0. RAKE VOLOKE OB NASS

1 VOLUHE 1 1.0008+00

REHCVAL RATES (FROX 1) =
SYEF SOORCE PACTOR (FROX SOORCE 1) =

C SOURCE RATE PACTOR (PROK SOURCE 1) =

IRTERVALS/STEP

EER0R LINI?

DATA READ (BY CLASS WOWBER)
1 2 3

0.0002+00  0.000E+00  0.000E+0C
1.0008+00  1.000E+00  1.000E+00
1.0008+00  1.0008+0C  1.000E+00

T9 of T¢5

tttt

Kl
1.0000E-03



118 Mo6kay sTP  (VERSION 1.1 ) EAN OX 10/ 9/1932 s s v
* ¢ ¢ STF QUALIFICATION RIAMFLE 10M 2T LETTER B VARIABLE VOLPVE tst
s ¢ STEP SOURCE AND VOLUME IRITIalicdf100

STEP SOURCE DATA PROX SOURCE INPOT

1
YOLOKE 1
BOCLIDE

1 11-85K 1.000E+00
1 - 1.000E+80
I n-9 1.0008+00
¢ -1 1.0008+00
§ -85 1.0008+00
¢ 1-11 1.0083+00
1 1-%00 1.0002+00
§ i-% 1.07%:00
jy 1 1.0001+00
10 1-% 1.0001+0¢
DOR{ RN | 1.0008+00
12 1-11 1.0005.00
10101 1.0002+00

T0TAL CLASS 1 4.000E+00
TOTAL CLASS 2 1.0008+00
T0TAL CLASS 3 6.0608+00
GEARL Z0TML 1.2605-01

Jio T4



T W e{T¥7

1eae PROGEAN ST P  (VIRSIOR 1.1 ) RAR OF 10/ 9/1%32 st
t ¢t 8PP QUALIMICATION BIANPLE 104 REY LET2ER B VARIABLE VOLUAZ 118
¢ ¢ SPEP SOCZCE ART VOLOME INITIALIZATION

CONTIRUODS SOORCE DATA PROM SOURCE IRPUT (/ER)

)
VOLONE 1

BOCLIDE
1 K-35 1.0008+00
1 K-8 1.0008+00
I n-9 1.0008+00
¢ IB-131M 1.0002+00
§ M-8 1.0008+00
¢ -1 1.0002+00
T 23-50K 1.000£+00
8 B-% 1.0008+00
9 51-40 1.0008+00
10 1-90 1.0008+00
11 -1 1.000K+00
12 f-13 1.0008+00
VOLOME 1.006E+00

TOTAL CLASS 1 4.00CE+00
TOTAL CLASS 2 2.0008+00
TOTAL CLASS 3 §.00GE+00
GEARD T0TAL 1.2008+01



T2 of TH7

tees PROGRAN S TP (VERSIOM 1.1 ) 1R 3R 10/ 911992 1t
' t t o ST QOALIPICATION RXAMPLE 104 EEY LETTER B VARIABLE YULONE 11
¢ ¢ STEP SOCRCE AKD VOLUME INITIALIZATION
ACTIVITIES AT ERD OF YBE TIME SPIP

1
VOLOME !

JOCLIDE
1 IR-85M 1.000E+00
1 I-8% 1.000E+0¢
3 -8 1.0008+00
¢ IE-131M 1.0008+00
5 Bi-88 1.0002+00
RO 1.0008+00
T BB-90K 1.0008+00
8 -9 1.0008+00
§ 8-9 1.0005+00
10 -8 1.0008+00
11 1-11 1.000E+00
12 -1 1.0008+00
YOLOXE 1.000E+00
TOTAL CLASS 1 4.0008+C0
TOTAL CLASS 2 2.0008+00
TOTAL CLASS 3 6.0008+00
GEARD T0TAL 1.2002+01



t1st PROGRAM S TP (VERSIOR 1.1 ) BAF OF 10/ 91892

¢ ¢+ TP QUALIPICATION BXANPLE 104 KEY LETTER B VARIABLE VOLONE
¢ ¢ STEP SOURCE AND VOLCME INITIALIZATION

TP GAMMA SRIFLDING IRPORMATION CALCULAYED

COMPORENT 1  VOLOXE 1

COBVERSION FACTOR = 1.0008+00

VOLOKE = 1.0002+00

BETA SOURCE = 31610405 (MEV/SEC/ )
PARTICLE SOURCE  ERERGY SOURCE  GRCUP ERERGY
(PROTON/SEC/ ) (MEV/SEC/ )} (MZV-RBPFECTIVE)

1 T.2400+04 2.8968+04 A0

3 1.0098+05 9.0778+04 90

3 3551004 4. 7948404 1.35

¢ 1.868E+04 3.3635+04 1.80

§ 5050003 1.2078+04 .20

6 3.6500+03 9.4985+03 .60

1 1155004 1.1482+05 §.31  (VARLIADLE)
T0TALS  2.585805 3.3050405 1.1

st

TI3ef J¥7



ttet PROGRAX S TP (VERSION 1.1 ) IR OF 10/ 8/1992
* ¢t SYP QUALIPICATION EIAMPLE 104 REY LETTER B VARIABLE VOLOKE
¢ ¢ STEP ACTIVISY AFTSR 1 SEC

1D TINE = 1.000E+00 SEC IRTERVALS/STEP
TINE

STAET TINE = 0.000E+00 ERROR LINIT
Stie

DELTA Y = 1.0002+00 SEC

DATA READ {BY CLASS NONBIR)

sreeer CONPONEND ttetsesuansnesenaeanss

10. TARE VOLONE OR MASS 1 1 3
1 VOLUME 1.0008+00
1.0002+00

REMOVAL RATES (FRON 1) = 0.0008+00  0.000E+00  0.000L+00

C SOURCE RATE FACTOR (PROX SO0RCE 1) = 1.0008+00  1.0002+00  1.0002+00
saetd CODE SENSES A PEEDBACK LOOP AND/OR VARIABLE VOLONE teter
stans JSTEP IS AUTORATICALLY INCREASED DY A FACTOR QF 3 ssaet

set 360 STRPS WERR OUSED REQOIEING AN AVERAGE OF .00 IYERATIONS PRR STEP

T4 op"/f

= 10
= 2.50008-06



TS TY5

1t Pijak¥ S 1P (VERSIOR 1.1 IR OF 10/ §/1992 teee
t ¢ ¢ STP QUALIFICATICR EXAMPIE 10A REY LETTER B VAEIABLE VOLOKE tt
t ¢ SPEF ACTIVITY APYEE 1 SEC

ACTIVITIZS AT BND OF TEZ TINE STEP

1
VOLOKE 1

BUCLIDE
1 IB-85M 1.000E+0C
2 Ii-8% 1.000E+0¢
i Ki-90 9.788E-01
¢ IE-131K 1.000E+00
5 B-85 §.9€08-01
6 1-131 1.0002+00
T RB-90M §.9738-01
8§ 18-3C 9.95¢E-01
9 S8-90 1.0008+0(
10 1-90 _ 1,0008+C0
1 m-1m 1.00CE+00
17-.15-111 9.995E-C1
YOLUKE 1.0008+00

107AL CLASS 1 3.979E+00
10180 CLASS 1.99€E+0C
1014 CIASS 3 5.992E+0¢
GRARD T0TAL 1.1970+01

*~



T TH

LI PROGEA S TP  (VERSIOF 1.1 ) RAN OF 10/ 9/1992 111
t & ¢ STP QUALIFICATIOR EXAMPLE 10 REY LETTER § VARIABLE VOLOME tet
. * ¢ STEP ACTIVITY APTER 1 SEC

STP GAMMA SEIELDING INFORMATIOR CALCOLATED

CONPORERT 1  VOLDNE |

COXVEZRSION PACTOR = 1.020E+00

VOLONE = 1.0008+00

BITE SOURSE = 3.1450405 (MEV/SEC) )
PARTICLE S00RCE  BWERGY SOCRCE  GBODF EMERGY
(PEJTON/SEC/ ) (MEV/SEC/ ) (MEV-EFFECTIVE)

1 T.2UE+04 2.893GE+04 A0

1 1.005E+05 9.045E+04 .90

3 3.5210+04 4.7535-04 1.3%

{ 1.849E+04 3,328E+04 1.80

L §.8231+03 12618404 .20

6 3.6368+03 9.454E-03 2.6¢

1 114760 1. 1448405 §.33  (VARIAELE)
T0TALS  2.574E+0S 3.369E+05 1.1



11t PROGEAN S TP (VESSION 1.1 IAR OR 10/ 971982
¢t t STF QUALIFICATIOR EXAMPLE 108 EEY LETTER B VA2IABLE VOIGKE
t ¢ STEP ACTIVITY AFIER 1 MIN

IND TINE = 1.000E+00 MIX INTERVAZS/STEP
TIKE

STARY TINE = 1.667E-07 MV BRROR LIMIY
STEP

DELTA T = 9.833E-01 MIN

DATL READ {BY CLASS NOMBER)

taeeee CONDORENT stttttearesnassanssens

0. RAXE VOLUXE OR MASS 1 1 3
1 VOLOKE 1 1.0002400
1.0178.00

REKQVAL RATES (FROK 1) = 0.0008+0C  0.0008+0C  0.000E+0C
¢ SOURCE BATE FACTOR (FRO¥ SOURCE 1) = 1.060E+00  1.0000+00  1.0002+0¢
sseee CODE SERSES A FEEDEACK LOOP AND/CR VARIABLE VOLOME sttss
sesee JSORP IS AUTONATICALLY IBCREASED BY A PACTOR OF 3 stast

st 360 STEPS WERE USED REQCIRING AN AVEEAGE OF .00 ITERATIORS PRR STEP

10
2.5000E-06

TN T



j’l?o(j‘/?

LELER R PRGGEAY S TP (VERSIOR 1.1 ) AR OF 10/ /1982 LI
t ¢t STP QUALIFICATION RXAMPLE 10A KEY LET?ER B VARIAELE VILOKE ttt
t ¢ STEP ACTIVITY APTER 1 MIN
ACTIVITIES AY ER} OF TBE TINE STE?
1

VoLOKE !

BOCLIDE
1 TB-85 9.9748-01
1 IB-8% 1.000E+0¢
I -9 2.8092-01
¢ IE-13 1.0008+00
5 BE-83 1.8638-01
6 1-131 §.955E-01
1 18-90K 8.5238-01
8 BB-90 1.691E-01
9 52-90 1.000E+00
10 1-%0 9.998E-01
11 1-131K 9.996E-01
17 18-131 §.729E-01
VOLOKE 1.0178+00
TOTAL CLASS 1 3.278E+00
T0TAL CLASS 2 1.7678+20
10TAL CLASS 3 §.594E+00

GEARD T0TAL 1.0668+01



1t PECGEA¥ § TP  (VEESIZF 1.1 ) BAN OF 10/ 9/1952

vt 2 ST QUALIFICATION EXANPLE 10A ERY LETTER B VARIABLE VOLOME
t ¢ STEP ACTIVITY AFTEEK 1 MIN

STF GANNA SEIBLDING IRFCRMATIOR CALCULATEL

COMPCRERT 1 VOLOME |

CORVEESION FACTOR = 1.000E+00
VOLUKE = 1.0178+0C
BETA SOUZTE = 1.481E+05 {KEV/SEZ/

PAETICLE SOURCE  ENERGY SOURCE  GROCP EAZREY
(PBOTIR/SZC/ ) (MEV/SEC/ )} (MEV-ZFPECTIVE)

1 6.694E+04 2.6778+04 A0

2 8.566E+04 T.709E+04 90

3 1 476E+04 33428404 1.35

{ 11428+ 04 1.056E+04 1.80

5 4. 644E+02 1.022E+04 .20

6 1.8460+03 T.4008+03 2.6¢

1 1.726E+04 9.198E+04 §.33  (VARIABLE!
T0TALS  2.135E+08 2.674E408 1.25

J1qd 397



1t PRGGEAY S TP (VEESIN 1.1 ) AR OK 10/ §/1982
® 1t STP QUALIFICATION EIANPLE 104 KEY LETTZE B VARIABLE VOLOKE
t ¢ STEP ACTIVITY AFIER 30 MIR

IED TINE = 3.000E+C1 ¥IN IRTERVALS/STER
TINE

START TIME = 1.000B+00 KIR BREOE LIKIZ
Stif

DELTA T = 2.900E+01 KIN

DATA READ (BY CLASS MONBER)

taeees CONPORER] Sesnpstatenessessssant

10. NAKE VOLUKE OR MASS 1 1 ]
1 VOLONZ 1 1.0178+00
1.500E+00

RENCVAL BATES (FRON 1) = 0.000E+0C  0.000B+G0  0.0COE+00

C SOURCE BAYE PACTOE (PECK SCURCE 1) = 1.0008+00  1.00CE+00  1.000Z+02
teaes CODE SEMSES A PEELEACE LOOP ANS/CR VAEIABLE VCLDKE ttets
seans JSTEP 1S ACTOMATICALLY INCEEASED BT A PACTOR OF 3 tean

tee 720 STEPS WERE USED REGUIRING AR AVERASE OF .00 ITERATIONS PER SIEP

U0
1.2500E-06

T 20 4749



jZlaafT‘/‘?

teee PRCGEAX S TP  (VERSIOR 1.1 | BAR OF 10/ €/19§2 et
tt ¢ STP QUALIFICAZION BIANPLE 10A KEY LETTEE B VARIABLE VOLOME LI
t ¢ SYEP ACTIVITY AFTEE 30 KIN

ACZIVITIES AT BRD OF YBE TIME STEP

1
VOLOKE 1

ROCLIDE
1 EB-85K §.379E-01
1 Ii-8% 1.002E+00
3 I-90 8.6358-03
4 IE-131M 9.9918-01
5 BR-85 4.6391-0
6 1-131 9.98¢E-01
T BB-90K 1.368E-02
8 RB-90 4.2171-0
§ 5B-90 1.000E+00
10 150 §.936E-0!
11 -1 §.9052-0!
12 18-131 §.165E-01
VOLOXE 1.500E+00

TCTAL CLASS 2.946E+00
T0TAL CLASS 2 1.045E+00
T0TAL CLASS 3 3.6190+0¢
GEAND 20TAL T.603E+00



T22 4T 4

tee PROGRAY 5 TP (VERSION 1.0 ) RAR OR 10/ §/1992 1113
‘ t 0 0 §Tp QUALIPICATION BIAMPLE 104 REY LETTEE B VARIAELE TOLOME t1
t ¢ STEP ACTIVIYY AFTER 30 MIR

STF GAMMA SEIELDING INPORMATIOR CALCOLARTED

COMPCRENT 1  VOLOKE 1

CONVERSIOR FACTOR = 1.000E+00

VOLOKE = 1.500E+00

BETA §OURCE = 1,018E+05 {NEV/SEC/
PAETICLE SOURCE  EREREY SOURCE  GRCUP  ENERCY
(PECTOR/SEC/ ) (MEW/SEC/ ) (MEV-EFFECTIVE)

1 5.9120+04 2.2658+04 AL

? §.3048+04 3.873E+ 04 80

3 1.289E+04 1.140E+04 1.3

{ 1.2068403 1. 2168403 1.80

5 1.4808403 3.2788+03 2.20

§ 3.A0E+02 8.2018+02 2.60

1 1.2138-03 6.467E+03 §.31  (VARIABLL)
POTALS  1.193E+05 9.2662+04 .18



et PROGRA¥ S TP {VEESION 1.1 ) 1R oy 107 9/1992 tee
t ¢t 5TP QUALIFICATION BXAMPLE 10M XBY LETYER B VARIABLE VCIOKE tee
¢ ¢ STEP ACTIVITY APREE 1 BOOR

IND TIKE = 1.00CE+00 BODE IRTERVALS/STE?

U0
TINE

START TIME

5.000E-01 BOUR ERROE LINIY

1.25002-0¢
STEP

DELTA ? 5.000E-01 BOUE

DATA REAZ {BY CLASS WUMEEER)

senases CONDORENT tetenttnstantnnseeeene

1. TAKE VOLOXE OB HASS 1 1 3
1 VOLOK: 1 1.509E+00
21.000E+00

RENCVAL DATES {rRox 1)

0.000E+0C  0.000E+3C  C.00CE+03
C SOURCE RATE FACTOR (FROM SCURCE i)

1.00CE+0C  1.000E+00  1.000E+00

sattr CODE SERSES A PEEDBACK LOGP AND/OZ VAEIABLE VCLONE taene
sxter JSTEP IS ACTOMATICALLY IBCREASED BY A PACTOR OF 3 stam

tst 720 STEPS WERL OSED RECCIRING AN AVERAGE OF .00 ITEEATIGNS PRE STEP

J230, 749



L PE3GERN ST P (YERSIOR 1.1 | IRR 0N 10/ §/1992 1t j-zq Jg 3—47

¢ ¢ s STF QOALIFICATION IXAMZLE 104 KBY LRTTER 3 VARIARLE VOLCM: st
¢ s STET ACTIVITY APTRE 1 BOTE

ACTITITIES AT IND OF TBE PINE STE7

1
VOLJKE 1
JCCLIDE

1 R85 8.917E-01
1 I8k 1.0008+00
I R-%0 6.4762-03
4 [E-131K 9.993E-01
5 -8 1443102
¢ -1l 9.974E-01
T 28-90M $.11E-0
! u-90 1.1468-02
§ 81-90 1.003E+00
10 1-90 9.9208-01
11 1-131 §.830E-02
12 -1 J.364E-01
VOLUNE 1.000E+0)
T0TAL CRASE ¢ 1.8975+00
TOTAL CLASS 2 1.032800
T0TAL CLASS 3 1.3975+0¢

SRARD T0TAL 1.3258+0¢



test PROGRLN

(VEESION 1.1 ) I ON 10/ 89,1992 LRI

¢ ¢ ¢ SYP QURLIFICATION RIANFLE 102 K27 LETTER @ VARIABLE VOLOKE L

t ¢ STEP ATTIVITY AFTIR 1 HOOR

STP GLYNA SHIRLDING INFORMATION CALCULATED

COXPONERT 1  VOLUME !

CGRVERSION PACTOR = 1.000E+00

VOLOME = 2.0008+00
BI%A SO0RCE = 9397004 (MEV/SEZ/
PARTICLE SQURCE  ENERGY SCORCE
(PRCTOR/SEC/ ) (MEV/SEC/
! 5.650E404 2.260804
2 4.066E+04 3.659E404
3 1.1948+04 1.6110+04
{ 1.0358403 1.8645+03
§ 1.4035+23 3.0878403
6 1.6018+02 §.764E.02
1 8.729E+02 §.6528+0)
T0TALS  1.127Rs08 8.5548+0¢

tasRQD PROGEAN SPP

TINE 0P =15:30:0)

)
GEOTP EFZESY
(NEV-EFFECTIVE)

A0
A0
1.3
1.80
.0
.60
5.33  (VARIABLE)

6

(veestos 1.1 )
PATT =10/ /1882

TF25 4349



T2602349

tee PROGRAN STP-PCIPEESEILLIEE-SENGE) 1§ AT TOOR SERVICE **¢
v FERSION FUNERR:=11 REVISION DAYTD WAS Y/B/N

T TODAT'S DATE = 10/ 9185k STARY TINR = 15308
KEFRCDUCTICE CF IRPIT DATA DECE

+ + + ¢ L4 + + +

MW= 3 M= 2

~
~

Bl=10 M=3 M= Rl
1EE-85K 1 4.2676E-05  54.0234E-03  1C.0CO0E0C  10.0000E+CO
-5 1 2.0450E-05 19.0683E-06  56.5€8BE-06  10.0C00E.0C
M-8 1 2.0446E-02  10.00008+3C  10.00008400  10.0000E+20
CXE-1310 1 6.7756E-07  61.063EE-08  10.00COE+00  10.0000E+00

SBE-85 2 4.0299E-03  10.00C05+C0  10.00008+00  10.0000E+00

61-131 2 9.97638-07 114.99326-06 124.62108-04  10.00008+00
T05-90N 3 2.686€E-03  32.5521E-03  10.00008+00  10.0000E-CC
8RB-90 3 4.4145E-03 31.8894E-02 76.1792E-05  10.00008+00

958-90 3 7.66018-10 72.624BE-03  B4.41452-03  10.00FOE.00
101-9¢ 3 3.0038E-06  §7.68CIE-10 10.00C0R+07  10.C00CE«GC
110E-131K 3 6.418GE-06  10.0000E+06  1C.00008+C)  10.CD3GE-0C

1208-131 3 4.621CE-04 111.4248E-06  10.000CR+00  10.00C0+0C

A .90 1.3 1.8 ] .60 1.5
1RR-858 . 255157+0123-300040000+0090+00C5+000C+0581+C
2KB-85  .251060+0223-2000+6000+0000+000040003+051440
30R-90 1.315766-123340462+0386+0491-1190-14408-1386+1

XE-131K .142664-200040006+0000+00004000C+0000+01€4+0

§58-85 1.00360C.0334-1233-16%5-2275-200040000+0183+1

61-131  .1983:740€25-1000400C040030+0000+0000+0723+0

TRE-90H 1.386344-2855¢0195+047240186+0118+0144¢147341

BEB-90 1.960006+0277+0963-1192-1366-111140162¢1532¢2

958-90  .196000+0000400024360+0030+600C+00TEL00040

101-90  .935000+0003+0000+0600+000G+0005+0CT0+0000+0
119E-1310 . 156112+40626+037740219-1735-1871-2000+0227+1
1208-131  .71931043262¢014240323-20004035C-2G06-0150+2

PO TR R I e



to0 PROGRAN STF-PC(TEESEIELIEZ-BEDGE) IS AT YOUE
s+ VR2510F BOXBER:=1I FEVISION DAYTE WRS 9/29/92
* TO0DAY'S DAYTE = 10/ 91982 STaRY tlon o= 15:400

1 'scuace’

110 246 310 410 S10 610

710 810 L0 w010 1.0 1210
0
1

ST? QUALIFICATION EXANZLE 108 KEY LETTER B VARIABLE VOLOME
BJ=1 RCORC= 0 WDECAY= |

1 'VOLONE 1

2 'VOLOXE 2°

-1

SOURCE AND VOLUME INITIALIZATION

Vi11.00¢C

.0
.0

e s © en
3 4 -
~o o
o . e

1

1

SEC U
COIVITIRS APTEE ) SEC
B J 1.00027777778
10

ACTIVITIES APIER 1 EIR
B 1 1.016666¢67

30 NIN 240

ACLIVITIES APIER 20 KIN
1119

1 BOOR 240

ACTIVITIES APTER 1 BOUE
112.0

1

!

SERVICE

t

3‘274 T 49



J25 01349

ta1t PROGEAX S TP  (VEESICK 1.1 ) 1AR OF 10/ 8/19%2 11t

DATA FOR TEIS RUN OF SERIES OF RUAS

BUNBER OF ISOTOPES (DATA CARIS) = 12
BUMBER OF COMPORENTS (ALL RURS) = 3
BUMBER OF CLASSES OF ISCtoPES = k)
BUMBER OF SOURCES (MAXINDY) s 1
JUMBER OF GAMNL GROUPS : 1
BUKBER OF PRECORSOES (MAIINYK; = [

§20RAGE LOCATIORS REGUESTE: 2225000
STORAGE LOCATIONS USED = 10N



T2947T49

LI PROGEAE ST P (VERSION 1.1 ) RAK OR 10/ 971952 tett
¢ ¢t STP QUALIFICATION RXAMPLE 10B KBY LETTEE B VARIMELE VOLUME L

JUCLIDE DATA INPOT (LIBRARY)

NOKBER  NMAKE CLASS LAMDA{1/ER) PRECCRSOR (RJ.,RATE)-

1 E-85% 1 1.54728-01 5 1.5447E-01 1 0.0000E+00
1 LB 1 1.37641-08 1 1.5564E-06 5 1.2024L-08
1 -0 1 1.72062.01 1 0.00008+00 1 0.000CE+C0
{ 15-1314 1 2.4393E-03 6 2.6490E-03 1 0.00202400
§ Bi-8% 1 1.4508E+01 1 0.00005+00 1 0.0000E+00
6 I-131 1 3.59228-03 11 2.7947%-03 17 3.8%28-03
1 RB-90K I 9.67180+00 3 1.15108+00 1 0.0000E+00
¢ 18-40 1 1.5894E+01 3 1.40028+01 T 3.65558-01
§ 5e-90 3 2.7648E-06 1 2.7012E-06 8 2.76482-06
10 1-5C 3 1.08141-02 9 1.0814E-02 1 0.00002+00
i TE-131K 1 2.31088-02 1 0.0000E+00 1 0.00008+00
1 18-13 3 166362400 11 3.6931E-01 1 0.000cE.00



PROGEAN

s§te

{VEESION 1.1 )

RAK OF 10/ §/1862

t ¢t STP QUALIFICATIOR EIAMPLE 103 EKY LBTTEE 3 VARIABLE VOLUME

OO 2 O U B s B

- e
"D o O

150T0FE BETA

REV/LISC
BFFECTIVE ERERGY
Ki-85K W5
KE-83 28
RE-90 1.315
IE-13MK A4
Bi-8% 1.003
1-131 190
RB-50K 1.386
BE-90 1.96C
§E-90 196
1-§( .93§
1E-131M 180
1E-131 18

1
400
157
.q00
]
007
000
AN
.003
.000
000
000
A1
A10

1 ] {
900 1.35C 1.800
.go¢  .000 .o00

002 060 .00
B X K B [ S H
.000 .000 .00¢
033 023 o
Q063 .000 .0cC
855 195 M
A7 0% .09
.00C  .000 000
000,000 .000
828 3T 0
62 142 .00

GAMMA {MEV/DISC) BY GROGP ARD MAY.ENERST (MEV)

5 6 1
2,200 2.600 7.50C

060 .00c .000 581
.00c .000 .000 514
049019 043 3.86C
000 .000 .000 L1684
003,000 .000 1.830
Q00 000 .0c0 723
86 118 1.440 4.730
037 111 1,620 8,330
000 .000 .000 .000
000,000 .000 .000
07 009 000 2.270
000 .000 000 1.500

tstt

1

J30 B{ZT‘/?



LRI PECGEAX S TP  (VERSIOF 1.1 ) RANOF 10/ §/1952
t 0 ¢ §TP QUALIPICATION EXANPLE 108 ERY LRTYRR B VARIABLE VOLONE

RUR LOOP INFORMATION FOR TEIS RON POLLOWS.

1, NCMEER OF COMPONENTS USED IN TEIS RO LOOP

1)
»~

KCORC, CALC. TYPE {O/INVERTORY, 1/CORCENTRATION)
I., -- ACT/COMP. --- ACY/GN.

BDECAY, CALCULATE DAUGETER PRODUCTION (0/7E5,1/N0) =
(DETALLY =0)

JENAY, WMARINUK NOKBER OF ITRRATIONS PIR PINE STZP = 0
{DEFAULT = 1J)

KDEBOG,  DEBUG OPTION (O/NOBMAL 00TPOT, 1/MUCBC) = 0

T3 £349



+ t o STF QUALIFICATION BIAMPLE 108 REY LET?SE B VARIABLE VOLOKE

ROCLIDE

D O 3 O U e L D e

10
i
12

B8-85K
18-85
Kk-30
IE-131M
Bi-8%
I-13
i8-30M
B5-90
SE-90
1-50
TE-131M
17-131

T0TAL CLASS
T0TAL CLASS
T0TAL CLASE
GEANT TCIAL

"~ -

PROGEAY ST P

SODECE LIBEARY

1
§00B<E

1.000E+00
1.0G3E+00
1.00GE+00
1.00GE~00
1.000E+00
1.0CGE+00
1.0008+00
1.000E+00
1.0002+00
1.000E+00
1.000E+00
1.00CE+00

¢.000E-00
2.00{E-C0
§.003E+00
1.2008+01

(VERSICR 1.1

)

RAR OK 107 9/19%2

I3z of T4



t1et PROGEAN S TP (VERSIOF 1.1

EAN 0K 10/ §/15%:

a ¢t GTP QUALIFICATION EIAKPLE 108 EEY LETTEG B VARIABLE VOLDME

¢ ¢ STEF SOCRCE ARD VOLOKE IRITIALIZATION

IRD TINE = -1.000E+00
TIKE
START TINE = 0.000E+0C
STEP
DELTA T = 0.000R+C¢
saeees CONPLRERT stanatasnstantanetsens
50, 1L VOLONE OR MASS
1 VOLOME 1 1.0G0E+00 CC

RENOVAL RATES (PROX 1} =
STEP SOUBCE PACTOR (FROK SOOURCE 1) =
C SOURSE RATE PACTOR (PRON SOURCE 1) =

2 YOLOME 2 1.0008+0¢

RENOVAL BATES (PECE 2) =

DATA RERD
1

0.0008+00
1.002E+03

1.00CE+0¢

0.0008+00

IRTREVALS/STEP

ERECE LINMIY

(BY CLASS WOMBEE)

1

0.000E+00
1.00¢8+00

1.000E+00

0.000E+20

]

0.000E+00
1.0008+00

1.000E+00

0.000E+C0

:r3=>o12 349

= 0

1.0000E-05



T34 o[ T

tret PROGEAM S TP (VERSION 1.1 ) RAK OR 10/ 9/1952 teee
t 44 §TP QUALIFICATION SXAMFLY 10B REY LETTER B VARIABLE VOLONE 1
‘ t * SPEP SOGRCE AN VOLUME INITIALIZATION

STEF SOURCE DATA FROX SOURCE IRPJY
1

VOLUKE 1
BOCLIDE
1 In-851 1.000E+00
1 [p-8% 1.000E+00
1 18-90 1.000E+00
¢ IE-1010 1.000E+00
5 Bi-83 1.006E+02
6 113 1.000E+00
7 1B-90M 1.000E+00
8 1-90 1.0008+00
y 5B-90 1.000E+00
10 1-%0 1.0002+00
1 m-131 1.006E+00
12 1-13 1.003E+00
VOLONE 1,000E-30 CC
TOTAL CLASS 1 4.0008+00
TO0TAL CLASE 2 2.0008+00
TOTAL CLASS 7 6.000E00
GEARD TCTAL 1.2008+01



LB PROGRAY S TP (VERSIOF 1.1 | B O 10/ 3/1882 tee ‘Tss Oi 34?
t ¢ ¢ STP QUALIFICATION EXAMPLE 108 KEY LRTTER B VARIABIE VOLONE et
¢ ¢ STEP SOUECE ARD VOLONE IRITIALIIATIOR
CORTINTOUS SOURCE DATA FROM SOURCE INPTT {/EE)
1

VOLORE 1
JUCLIDE
1 KB-85K 1.062E+00
1 IR-8% 1000800
i Ki-9¢ 1.000E+02
¢ LE-130 1.0008+0¢
§ BE-88 1.000E400
6 1-13 1.00GE+0C
T RB-90K 1.0008+00
¢ RB-SC 1.00GE+0C
9 58-%0 1.000E+00
10 1-90 1.000E+60
11 TE-131 1.000E-00
4 -1 1.000E+00
VOLDKE 1.000E+0C CC
1070 CLASS ) 4.0008+0¢
TCIAL CLASS 2 2.000E+00

T0TAL CLASE 3 6.000E+00
GEAKD TOTAL 1.200E+0)



T30 of 349

LI PEOGRAX S TP (VERSION 1.1 ) IAN 0N 10/ 971992 teet
t ¢ o STP QUALIPICATION BXAMPLE 103 KEY LEYTEE B VARIABLE VCLOME 11t
. s ¢ STEP SOURCE AND VOLUME IRITIALIZATIOR

ACTIVITIES AY ERD OF THE TINE STE?

1
VOLOME 1
BOCLIDE
1 KB-85K 1.000E+00
1 1i-8% 1.000E+00
3 IE-90 1.0008+00
¢ IE-131 1.000E+00
5 Bi-8% 1.0052+00
6 I-131 1.0008+00
1 BB-50H 1.0002+00
8 RE-90 1.0008+00
9 53-90 1.0008+09
10 1-90 1.000E+00
11 -1 1.0008+C0
12 1-11 1.000E-00
VOLOME 1.0008+00 €C

T0TAL CIASS 1 4.000E+00
T0TAL CLASS 2 2.003E+00
T0TAL CLASS 3 6.0008+00
GRARD P0TAL 1.2008+01



ts PIOGEAY ST P (VERSIOF 1.1 ) RAR OF 10/ 9/185:

t ¢t Stp QUALIPICATION BIAMFLE 108 KEY LETTEE B VARTABLE VOLUME
$ ¢ SYEP SOURCE ARD VOLONE IRITIALIZATIOR

STP GANMA SEIELTING IRTORMATION CALCULATED

CONPIRERT 1  VOLOME 1

CORVEESION FACTOR = 1.0008+00
VOLOKE = 1.0008+00 CC
BRTL SOURTE = 3.161E+C5 (MEV/SEY/
PARTICLE SOURCE  BRERGY SOURCE  GRCTP EREESY

(PBOTON/SEC/ ) (MEV/SEC/ ) (NEV-EFPECTIVE)

1 T.240E+04 2.896E404 A0

1 1.0098+05 9.0778+04 90

3 3.5512+04 4.794E+04 1.3

{ 1.868E+04 33628404 1.80

5 5.8521+03 1.2878+04 .20

§ 1.653E+00 §.458E+03 2,60

1 2.1550+04 1.1498+08 5.33  (VAEIABLE)
T0TALS  2.58%E+0% 31.385E+(¢ 1.3

T3Tof T



il i

tee PEOGEAY S TP (VEESICF 1.1 ) AR OF
* ¢ v STP QUALIFICATION DLANFLE 103 KET LETTER & VATIABLE VOLOXE
v 1 SEP ACTIVITIES AFTEE 1 SEC

IRD TIMNE = 1.0008+00 SEC INYERVALS/STE?
tlne

STAZY TIND = 0.000800 LERCR LINIY
S1EF

DLitA = 1.00CE00 SEC

DATA REA (DY CLASS WOUUBER:

sexees COYPONEE® sttsnseanennsntanna 't

I 115 TOLOKE 0F MASS 1 1 3

1 VOLDHE 1 1.0038+00 CC
1.004E+0C CC

RENOVAL JATES (FROK 1) = 0.002E400  0.03CE+OC  0.00CE«00
C SOURCE RATE FACTOR (FROX SCONCE 1) = 1.0008+0C  1.000E+CO  1.0C0E+00

1 voiwg 1.000E+CC

REMCVAL RATES (FROM 1) = 0.0006¢00  0.0052+00  0.00JE+00

sesed CODE SERSES A PEEDEACK LCO? AKD/OR VARIAELE VOLOME tetae
seees STEE 1S ACTCNATICALLY IBCECASED BY [ PATIOR OF 3 ssss

see 720 §,EPS WERE OS:. RECTIRIRG AW AVERAGE OF .00 ITERRTIONS PRE STEP

ue

1.2500E-0¢

T % 05397



jg‘ﬁ o\f T 949

te1 PRCGEAM S TP (VEESION 1.1 ) RAN OF 10/ 9/19%2 11t
t 1o TP QUALIFICATION BIAMPLE 10B KEY LETTER B VARIABIE VCLOME 11
t ¢ STEP ACTIVITIRS AFTRE 1 SEC

ACTIVITIES LY RND OF THE TIME STEP

1
VOLOKE 1

JUCLIDE

1 -85 1.000E.00
1 Ii-8% 1.006E-00
3 OIE-90 9.791E-01
¢ IE-131K 1.00GE+00
5 Bi-85 9.9£3E-01
6 1-131 1.00GE+0C
T 1B-90K 9.9768-01
8 -5 §.9%3E-01
9 5i-90 1.030E-00
10 1-9¢ 1.00CE+0(
11 TE-131K 1.0GCE+C0
12 1E-131 §.995E-01

VOLUKE 1.000E+00 CC

TOTRL CLASS 1 3.96CE+00
T0TAL CLASS 1.997E+00
T0TAL CLASS 5.964E+0C
GEAND P0TAL 11878431

b N



teas PROGRAN S TP (VRESIOR 1.1 )

+ 0 ST QULLIPICATION RIANPLE 108 KET CETTER B VARTABLE VOLOME
t ¢ STEP ACTIVITIES APIRE 1 SEC

STP GAKNA SEIRLLING INFORXATIOR CALCOLATED

COXPORERT 1  VOLOME !

CONVERSICE FACTOR = 1,0002+00

VOLOKE = 1.000E+CC CC

BRTA SQURTE = 3.1468+05 (NEV/SEC/
PARTICLE SOURCE  ENEZECY SOTRZE  6RODP  ERERGY
(PEOTON/SEC/ ) (MEV/SEC/ ) (MEV-ZFPBCYIVE)

1 1.226E+04 21.890E+04 A0

1 1.0058+05 9.0470+04 .90

3 3.5228+04 §.735E+04 1.3%

4 18492404 33298404 1.80

5 5.8258+01 1.281E+0¢ L

é 1.6378+03 94568403 2.60

1 3.1485+04 1.1458405 5.33  (VARIAELE)
T0TALS  2.5T4E+08 3.369E+0¢ 1.3

RAS OF 10/ 9/1952

t et

T4 o T49
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tett PROGEAN  § TP (VEESIOR 1.1 ) BAK OF 10/ 9/18%2 et
t ¢ 8 SP QUALIPICATION BIANELE 108 REY LETTER B VARIABLE VOLOME LI
s ¢ SPEP ACTIVITIES APIER 1 MIN

IRD TINE = 1.000E+0C KIN IRTERVALS/SIEP = Ul
141.12

START TINE = 1.667E-02 HIR ERROR LIRiY = 1.25008-0¢
STEP

DELTA Y = 9.8335-01 XIN

DATA READ (BY CLASS RUMBEE;
seeees CONPINERT stenasateesssnasassnny
10. 114 VOLUNE OR MASS 1 1 3

1 VOLOKE 1 1.000E+00 CC
1.0178+06 CC
RENCVAL RATES (FRON 1) = 0.0008¢00  0.0002+00  0.000E+00

C SOURCE BAZE FACTOE (FROX SOORCE 1) = 1.0008¢00  1.000E+00  1.00GE+GC
1 VOLONE 2 1.0008+00
REMOYAL RATES (PROM 2) = 0.0008+00  0.000E+00  0.0002+C0
tsest CODE SENSES A PCRTBACK LOOP ANC/OE VAEIABLE VOLUME sttst

tases BSTEF IS AUTONATICALLY INCREASED BY A PACTOR OF 3 asast

sas 720 STEPS WERE OSED REQUIRING AW AVERAGE OF .00 ITERATIONS PEE STEP



T420f Tysg

1808 PROGEAX ST P  (VERSIOF 1.1 ) EAR OF 10/ §/1992 1t
# ¢ ¢ §YP QUALIFICATION BKANPLE 108 KET LETTER ! VARIABLE VOLONE et
t ¢ STEF ACTIVITIES AFTER ! MIR

ACTIVITIRS AT BN OF TBE RINE STEP

i
VOLUNE 1
JOCLIDE
1 KE-85K 1.014E+00
1 li-8s 1.0178+00
3 IE-90 1.8358-01
4 IE-1314 1.0178+00
5 18-85 8.0008-01
6 1-131 1.0178+00
T 2B-90K 8.6652-01
8 BE-9C 1.8198-01
9 SE-%0 1.0178+00
10 1-50 1.016E+00
1 -1 1.016E+G0
12 t-13 9.881E-01
VOLOKE 1.0178+09 CC

TOTAL CLASS 1 3.333E-00
T0TAL CLASS 2 1.8170+00
TOTAL CLASS 3 §.6870+00
GRARD P0TAL 1.084E+01



teet PRIGEAN

(VERSIOR 1.1

)

EAR 0K 10/ 9/1962

t v ¢ ST QUALIPICATION BIAMELE 108 EEY LETTER B VARIABLE VOLOKE

t ¢ SYEP ACTIVITIES AMIEE 1 XIN

STP GAMKA SRIELDIEG INFORMATIOR CALCOLATED

CONPORER: 1  VOLOKE 1

CONVERSION PACTOR = 1.000B+00

VOLUME = 1.0175+00 CC
BETA SOUECE = 2.5238+05 (MEV/SEC/
PARYICLE SOURCE  EKERGY SOURCE
{PBOTOR/SES/ (MEV/SES/
1 6.805E+04 2.7228404
2 8.709E+04 7.836E+04
k| 2.5178+04 3,398E+04
¢ 1.1618+04 2.0908+04
§ 47218403 1.039E+04
6 2.853E+03 7.5238+03
) 1.7548+04 9.3518+04

10TAL8 21718408

2.71984+05

GROUP  BRERGY
{MEV-EFPECTIVE)

(VARIABLE!

T43 of 743



tat PROGEAY S TP (VEESIR L1 ) 1AF 0K 10/ 9/1992
t 4 ¢ 5T QUALIFICATIOR EXANFLE 105 KEY LETTEE B VAEIAELE VOLOME
t 1 SIEP ACTIVITIES AFIEE 30 MIR

IRD TINE = 3.000E+01 KIN IRTERVALS/STEF
TNt

STARY TINE = 1.0COE+CO KIR ER30R LINIT
STE°

DELTA T = 2.9002+GL ¥IN

DATA BEAL {BY CLASS NOKSEE!

staget (QUPONEYT trtrtianntsanssnseeens

§0. NAKE VOLOKE 0B MASS 1 2 3

1 VOLOKE 1 1.0178+00 CC
1.500E+00 CC
RENOVEL RATES (PROM 1} = 0.0008-00  0.000E+C0  0.00JE0C

C SOURCE BATE PACTOR (FRCY SCURTE 1) = 1.0008400  1.000E+00  1.000E+00
1 VOLOME 2 1.0008+00
RENIVAL BATES (PROX 2) = 0.0008+00  0.000B+00  0.000E+00
sasas (CDE SERSES A FEEDBACK LOOP AND/OB VARILZLE TOLUNE srest

seate ISTEP IS AUTOMATICALLY INCREASED DY B PACTCR QF 3 #see

st 720 STEPS WERE USEC RECTIRING AN AVERAGE OF .00 [ITEEATIORS PER STEP

11

10
1.2500E-0¢

F44 {349
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LI PROGRAK S TP  (VERSION 1.1 ) EAR OF 10/ 9/1992 tet
t vt STP QUALIFICATION BIAMPLE 108 KEY LRTYER B VARIABLE VOLOME tet
‘ v 4 STEP ACTIVITIES APTRE 30 MIR

ACTIVITIZE AT ERD OF THE TIME STEP

i
VOLUNE 1
NOCLIDE
1 KB-85M 1.4078+00
7 Ki-85 1.500E+00
3 IR-90 1.29%8-02
¢ Ii-13 1.498E+00
5 1-85 6.9592-0;
§ I1-13t 14988400
1 RB-90K 1.1058-01
8 1-90 6.325E-C1
§ 88-9C 1.5008+00
10 1-90 1.4938+00
11 TE-131 1.486E+00
12 -1 1.747E-01
TGLONE 1.5008+00 CC

TOTAL CLASS 1§ 4. 4188400
T0TAL CidsE 2 1.5678+00
POTAL CLASS 3 54270400
GEARD T0TAL 1.1418+01



L PROGRAX ST P  (VEESIOR 1.1 ) REF OR 107 9/1862
* ¢t SR QUALIFICATION EXIAMPLE 108 KEY LETTER B VARIAZLE VOLDME

t ¢ STEP ACTIVITIES APYEE 30 MIR

STP GANML SEIELDING IRFCEMAZIOR CALCTIATEL

COXPONENT 1  VOLONE !

CORVERSION PACTCR = 1.000E+00

VOLONE = 1,500E+00 CC

BRTA SOURCE = 1.5278-05 (MEV/SEC/ )
PARCICLE SOUBCE  EREEGY SOUECE  GRODP  ENERGY
(PEOTOR/SEC/ ) (MEV/SBC/ ) (MEV-EFFECTIVE)

1 8.867E+04 3.5478+04 A0

l §.455E+04 5.8098+04 90

3 1.933E+04 2.610E+04 1.3

{ 1.930E-02 3.4738:03 1.80

5 1.2358403 4.9175+03 .20

6 §.7131E+02 1.2308403 8

1 1.820E+03 §.701E+03 5.3 (VARIARCE)
TCTRLS  1.790E+CS 1.390E-08 .18

JdeofTY9



ttet PRCGRAY S TP (VERSICK 1.1 ) RAK OF 10, 9/1952
t ¢ ¢ §TP QOALIFICATICR EXANPLE 10B KEY LETTER B VAEIAELE VCLOME
t o STEP ACTIVITIES AFTER 1 HOUE

ERD TINE = 1.000E+00 BCUR IRTEEVALS/SIEY
TINE

START TIME = 5.00CE-C1 BOUR ERROE LIMIY
STEP

DELTA T = 5.00ME-01 HOUR

DATA READ (BY CLASS NUMEEE)

seeeee CONPORERT resreetttrsaasannesent

1. TAKE VOLONE OR MASS 1 l 3
1 VOLOME 1 1.500E+00 CC
2.000E+00 CC
RENOVAL RATES (PROK 1) = 0.000E+00  0.000E+00  0.000F+00
¢ SOURCE RATE PACTE (FROK SOCRCE 1) = 1.000E+0C  1.000E+0C  1.000E-00

2 VGLOME ¢ 1.0C3E+00
REMOVAL RATES (FEOM 2] = 0.0008+00  0.000E+0C  0.000E+C0
teeee (GPE SERSES A FEEJEACK LOOF ANZ/OR VAEIMBLE VOLTME test

teaen JSTEF 1S AUTOMATICALLY INCREASED BY A PACTOR OF 3 testt

axe 720 STEES WEEL USEC REQUIRIRG AR AVERRSE OF .00 ITERATIONS PER STEF

R o

U0

1.25008-0¢

T4 of T49
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Tttt PROGRAY S TP (VERSIGR 1.1 ) RAR OF 10/ 9/1992 tert
t ¢ 0 GTp QUALIFICATION EXAMPLE 10B EEY LETTER B VARIABLE VCIOKE L
t s STEP ACTIVITIES AFIER 1 BOTE

ACTIVITIES AT ERD OF THE TINE STEP

1
VOLUKE 1
RUCLIDE
1 IR-85M 1.7838+00
2 K85 2.000E+C0
3 ope-90 1,2958-02
¢ I-131K 1.996E+00
S BB-§5 6.893E-02
6 1-131 1.995E400
1 RB-90K 1.0358-01
8 R1-90 6.2928-02
§ SE-90 2.006E00
10 1-90 1.9848+00
11 fE-131K 1.9668+C0
12 1E-131 6.7678-01
VOLUKE 2.000E+00 CC

TCTAL CLASS 1 §.792E+2¢
TCIAL CLASS 2 2.064E+00
T0TAL CLASS 3 6.793E+00
GEAR) TOTAL 1.4658+01



t1se PRIGEAN S TP (VIRSIOR 1.1 ) BAR OR 10/ 971882 tte
t ¢ % §OF QUALIFICATION EXAMPCE 10B REY LETTE: B VAEIABLE VOLOME 11t
$ ¢ STEF ACTIVITIES ATTEE 1 BOCR

§TF GAMMM SEZELDIKG INFORNRTION CALCULATED

CCHFIRERT 1  VOLOKE 1

CORVERSION FACTOR = 1,000E+00

VOLOKE = 2.000E+00 CC

BRTA SCURCE = 1.8798+05 (MEV/SEC/ )
PARTICLE SOURCE  ERERGY SOURCE  GEQUF  ENEEGY
{PRCICK/SEC/ ) (MEV/SEC/ ) (MEV-ERFECTIVE)

1 1.130E+08 4.519E+04 A0

2 8. 131E+04 1.318E+04 9

3 2.3878+04 3.2231+04 1.3

{ 2.070E+(3 37278403 1.80

3 1.806E+C3 §.173E+03 2.2

] §.203E~{2 1,3838+03 .60

1 1.T4EE+(3 §.3058+03 5,33 (VAEIARLE)
TOTALS  G.283E405 1.1MZE05 T8

t+t XD PROGRAN STP (VERSIOR 1.1 )
TINE GPP =15:39:58 DAYR =10/ 9/19%2

349 of T49
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Appendix K
Example 11



see PRCGEAN S TF-PC(TED SHIELIEE-S EDGEY 1§

tt VERSION NUNBEE=11

t TODAT'S DATE = 10 919

REFEIDGCTION OF IKPUT JATR DECK

+ + + + + +

W= MS=2

M=12 M=3 MG= 7 Rl=2
1EB-85K 1 4.%978E-05  §54.0234E-C3  10.0000E+00
2BE-85 1 2.0490E-09 19.06E3E-06  56.5686E-06

REVISION

STAR?Y

10.0000E+00
10.02008+00

IKB-90 1 2.144€£-02  10.0000E+00  10.0000E+06  10.000CE+0D
4IE-1310 1 6.7758E-07  §1.0636E-08  10.0000E+00  10.0300E+DC
58B-85 2 4.02998-03  10.0000E+0  10.0000E-00 10.000CE+IC

61-131 2 9.97830-07 114.99320-06 124.6210E-04  10.00COE+CS
RB-90K 3 2.6866E-C3  32.5521E-03 10.0CCCE-00 10.0000E+C0
8EB-90 3 4.4143E-03  31.B894E-02 76.1792E-05  10.0000E+(C
95B-90 3 7.6801E-10 72.62488-03  B4.414SE-(3  1C.C000E+0(

101-90 3 3.003E-06  97.68CIE-10  10.GOCOEeC0  10.0000E+00
1188-1310 3 6.41608-06  10.0CSGE+00  10.00C0E+0C  10.0007E400
1216-131 3 4.62008-04 113.4248E-06  10.0000E+GC  10.003CE+CC

A0 90 1.3 1.80 LN
1RR-65% ,255157+40123-300C+0030+0000+0000+0000+C5814C
2KR-85  .25100040223-2600+0000+0000+0000+0006+0514+0
IMB-90 1.31576€-12334046240386+0491-1190-1448-136€+!
4IE-131K L 142664-2000+000C+0000+0800+0000+000C+32644¢
5BE-85 1.003000+0334-2233-1659-2275-2000-0CC0-C1E3+)
61-131 [ 190357+40625-1000+00G0+0000+0000+000040723-8
TRE-90K 1.388344-2855+0295+0472+0186+C1184C14421473+1
8RE-90 1.960000+0277+0963-1192-13€6-111140162+1533¢1
9SB-30  .196003+000040000-0900+0050+C000+0066+0600+0

101-90  .935000+0060+0000+000040000+0000+0005+000842
1196-131K . 190112+0828+037740219-1735-1871-200040217+5
121E-131 . 715110¢0162+0142+0323-200040003+020040180+1

.60

PPN R R e e o

1.50

bt 1GUR SEEVICE

DATE
TINE

FAS 9/29/5¢

15:45:3%

k2o Kig



W

tet PROGEAN STPF-PC(TRE SEIELL

st VERSION NONBER:1.M

T ICDAY'S DATE = 10/ 9/1%52

STF QUALIFICATI™» EIAKZLE 11 IEY KETTEZ G GAMMM SOUECE
M=1

1 'VOLOKE 1!

2 'voLaz 2

-1

SCUETE ARD VOLUME IRITIALIZATION

vii.0ecc

. R B ) D e €3 U W
«<»
M

EE-SEDGE IS AT YCOOE SERVICE

REVISION DAYE WAS 9725/92

STARY TINE = 15:48:3¢

K3 of KJs



t 28

pariEde S TP (VEESIOR 1.1 )

DAYA FOR TEIS RON OR SERIES OF RONS

BOKBER OF IFOTOPES (DATA CARDS) = 12
BOMBER OF COMPONERTS (ALL RUES) = 3
BOKBEE OF CLASSES CF ISOTOPES = 3
BUMBER OF SOURCES (KAXIMZK) = 2
JUNBER OF GAMMA GROCPS = 1
JUKRER OF PRECURSOES (MAXINTM) = 2

STORAGE LOCATIONS REQUESI:L =225000
0RAGE LOCATIORS CSED = N

BAF OF 10/ 971952

t 1ttt

Kd of K18



Kol K I

LI PECGEAN 8P (VERSIOR 1.1 ) RAR OK 10/ 971852 LI
s ¢ 4 STF QUAZIFICATIOR BXANPLE 11 EEY KETTEE 6 GAMMR SOTE(E LI

NCCLIDE DATA INPOT (LIBRAEY)

KONEEE  BAME CLASS LAKDA(1/BE) PERCUESOR (RC.,RAYE:-

1 KE-E5K 1 15472E-01 5 1.5447E-01 1 0.0060E+07
[} IB-8¢ 1 7.37648-06 1 1.55648-0¢ §  1.2024E-0¢
3 Re-9i 1 7.7208E+01 1 0.0000E+00 1 0.0000E+00
{ 1E-131K 1 2.4393E-03 6 2.6430E-05 1 C.0CCOE+00
5 BE-83 1 145086408 1 0.0030E+00 1 C.0020E+00
6 1-131 1 3.59228-03 11 2.7947E-03 12 3.5822E-23
1 1B-90K 3 9.6718E+00 3 L5H0R+CC 1 0.0000E+00
8 1B-90 3 1.589¢E+01 3 1.40028401 T 3.6588E-01
§ SE-9C 1 2.7648E-06 T 2.70128-0¢ B 2.76488-06
10 1-§0 3 1.0814E-02 9 1.08148-02 1 0.0000E+30
1 TE-131K 1 2.31088-02 1 0.00008+C0 1 0.0900£+00
1 1E-131 1 1.6636E+00 11 3.6931E-01 1 0.0000L+02



t 1ttt

vt ¢ STF QUALIFICATION BIAMPLE 11 KEY LETTER G GANYA SOURCE

[
€ W OO —3 T N LD B

[y
"~ -

PRGCEAK

15020PE BETL

KEV/DISS
EFFECTIVE BNERZY
KE-£5K BiH
Ki-85 281
KR-90 1,315
IE-131% J42
BE-85 1.063
I-131 190
RB-0K 1.366
1B-90 1.96¢
58-90 198
1-90 938
1E-131K 180
18-131 13

ste

1

(VEEEIN 1.1

)

BAN OF 10/ 9/1932

GAMNE [NEV/DISC) BY GROUP ARD NAI.ENERZY (KEV)

6 1

08 000 .58
000 000 .51
013 045 3.850

00¢ 000 164
.00c .00¢ 1.830
00 000 723

A18 1440 4.730
A1 1,620 5.33C
000 .000 .000
000 .000 .c00
003000 2.270

1 3 { §
900 1.350 1.80C 2.200 2.600 7.50C
.60C .000 .00C 000
002,000 .000 .00C
L33 467 386 048
000 .00¢ .o0¢ 600

033 023 .607  .003
063 000 000,000
855 185 477 186
096 018 037
00 .00 .000 .000
000 .000. .000 .000
L2831 a0

162 142 .003  .000

.0o¢ .000 1.500

sttt

1ttt

K o(/( %



o

tr PROGEAX S TP (VERSICR 1.1 ) BAK O 1G/ 971932 tat

t 1t PP QUALIFICATIOR EXAMELE 11 IEY KETTER G GANYM SOURCE tet

RUF LOCP INFGRXATIOR FOE TEIS RCR FOLLOWS.

N, RUMEZR OF COMPONIRTS USED IN TEIS BON LOCP = 2

KCORZ, CALC. TYPE (O/IRVERTCRY, 1/CONCENIEATION) = 0
18., -- ACT/CONF. --- ACT/GH.

NUZCAY, CALCOLATE CAUGHTER PRODGTION (0/YES,1/M0) = 0
(DEFAULY =0)

ITHAY, MAXINUM NOMBEE OF ITRRATIONS PER TINE STEP = 0
(DEFADLY = 10)

IDEECS,  DEBOG OPTION {O/NORMAL OUTPOT, 1/MUCEC) = 0

KTo[KIE



D OB ~3 On W e G B

10
1
1

108

2121

t ¢ ¢ STP QUALIFICATIOR EXANFLE 13 KEY KETTER G GAMKM SOTRTE

ROCLIDE

IB-85K
KR-85
KE-90
IE-131K
BE-85
I-131
B-90K
R8-8(
SE-90
1-§¢
TE-131K
tE-131

AL CLASS

TOTAL CLASS

101

AL CLASS

GRARD P0TAL

“~

PECGEAY S TP

SOUBTE LIBRARY

1
SUCRLE

1.0008+00
1.000E+00
1.000E+00
1.006E+00
1.000E+00
1.000E+00
1.000£+00
1.0008+00
1.0008+00
1.000E+00
1.000E+00
1.000£+00

4.000E+00
1.0008-00
6.000E+0¢
1.2008+6!

(VEESIOF 1.1

)

BAR OF 10/ 9/1957

Tttt

1

t

K8l K I8



t111 PROGEAY St ?P  (VERSIOF 1.1

14 ¢ §T; QUALIFICATIOR BIAKPLE 11 EEY EETTER G GAMN: SOUECE

t t STEF SOURCE AND VOLCKE INITIALIZATICK

ERD TINE =
TIKE

START TIME =
STEP

DELTA Y =

steaes CONDONENY sotttrsaneneatassnntts

10, RAME VOLOME OB MASS
1 VOLOME 1 1.000E+00 CC

REMUVAL RATES (PRCK 1) =

FLOK RATES (CC /EE, T

(1102)
TEARSY. PRACTIORN (1 %0 2

SSEP SGTECE PACTSE (FECK SQURCE 1) =

7 VOLONE i 1.000E-00 CC

BEMIVAL BATES (FROK 2) =

-1.000E+00
0.000E+CC

0.0C08+00

DATA BEAD
1

0.00CE+IC

1.000€+00
1.000E-00

1.000£400

0.00CE+0C

RS CF 107 /1592

IRTERVALS 'STEP

ERROR LINIY

(BY CLASS MUMBEZ:

Z

0.000E+$2

1.0008+0¢
1.000E+00

1.000E+00

0.003E+0C

3

0.000E4(¢

1.000E-0¢
1.000E400

1.0008+00

0.000E+00

K9 of K I3

= 30
1.00008-09



K10 of K g

11 PEOGEAY S TP  (VERSIOR 1.1 ) RAR OF 107 8/19¢2 tte
t + s §p QUALIFICATION BIANPLE 11 KEY EETTER G GAKMA SOURCE s 1
‘ ¢ STEP SCURCE AR VOLOME INJTIALIZATION

STEF SOURCE DATA FROM SOURTE IKPUT

1
VOLOEE !
NUCLIDE
1 Ke-85K 1.000E+00
2 Ii-85 1.00CE+C0
3 I1R-90 1.000E+00
DI ¢ S DL 1.060E+00
5 BE-85 1.000E+00
6 1-13 1.000E+00
T RE-90K 1.000E+G0
8 BRB-90 1.0008+00
§ 58-90 1.000£+00
10 1-90 1.000E+0¢
11 fE-131M 1.000E+00
12 15-131 1.000E+00
FOLONE 1.000E+00 CC

$0TAL CLASS 1 4.000E+00
T0TAL CLASS 2.000E+00
TOTAL CLASS 3 6.000E+00
GEARL T0TAL 1.200E+01

>



LI PROGEAX S TP (VERSIOR 1.1 ) IAR O 10/ 971992 tre K I l Ci K Ig

tt ¢ STP QUAIIFICATION BIMMFLE 11 XEY RETTEE G GANME SOURCE ta
¢ ¢ STEF SCTECE ARD VOLOME INITIALIZATIOR
ACTIVITIES A EK: OF TRE YINE STEP
1

VOLUNL 1

JUCLIDE

1 KB-B5K 1.000E+0¢
1 KE-8% 1.000E+00
3 IB-90 1.0008+00
4 IE-131N 1.000E+G0
5 BR-85 1.0008+00
6 1-131 1.900E+00
T BB-90M 1.000E+00
8 BB-9C 1.00GE+00
§ SE-90 1.000E+00
10 1-90 1.000E+00
11 ME-131M 1.00CE+00
12 1-131 1.000£+00

VOLUNE 1.0008+00 €C

T0TAL CLASS 1 4. 0008400
TOTAL CLASS 2 2.00CE+00
TOTAL CLASS 3 6.0008+00
GRARD T0TAL 1.206E+01



LELEL R PROGRAN

{VERSIOR 1.1

EF OF 10/ 9/1892 RER

t ¢ 1 STP QUALIFICATION BIANPLE 11 KEY KETTER G GAMMR SOUBCE st

t ¢ STEP SOUECE AR VOLUME INIYIALIZATION

STP GAMMA SEIELDING IRFORNATION CALCULATE!

COMPORERT 1

COXVERSIOR FACTOR = 1.000E+00

VOLOKE = 1.000E+00 CC
BETA SQUARCE = 3.161R+05 (NEV/SEC/TES?)
PARTICLE SOURCE  ENERGY SOUECE
{PROTON/SEC/TRSY) (MEV/SEC/TEST)
1 T.2408+04 2.896E+04
1 1.009E+05 9.0778+0¢
3 3.5518+04 £.194E+04
{ 1.868E+04 3.363E+04
H 5.8528+03 1.2878+04
§ 3.6538+(3 9.4988+03
1 2.1558+04 1.1492+05
T0TALS  2.585E+0% 3.385040¢

A0

80
1.3
1.80
PRl
2.8C
5.33

1.31

GROUF  ENER3Y
{MEV-RFFRCTIVE)

{VARZABLE)

Kiz s Kls



st PRISERY S TP (VEREICR 1.1 ) RAR CF 100 §/1992 t1re K !3 O‘ K !8/

st ¢ TP QUALIPICATION EIAMPLE 11 XEY KETTEE G GA¥NE SOURCE 1t
’ t ¢ STEP ACTIVITIES APTER 1 BOUR
BN TIME = 1.000E+0C BIUE INTERVALS/STEP = 3
TINE
START TIME = 0.000E+00 BRROE LINIY = 1.00008-05
StEp
DELTA T = 1.000E+00 BOCR

DATE BEAD {BY CLASS RUMBER)

teeees (ONPORERT ttatastinsteetetnetane

1. MAXE VOLUKE OB MASS 1 2 3
1 VOLOME ! 1.0008+00 CC
REXOVAL RATES (FROK 1) = 0.006E+00  0.000E+00  0.00CE+CC
PLON BATES (CC /ER)F (1 Y01)= 1.0008400  1,000E-00  1.00CE-0C
TEANSK. PRACTION (11012) = 1.0008+00  1.000E+0C  1.0CCE+0C
2 VOLOME 2 1.00CE+00 CC

REGGVAL TATES (FROK 2) = O.000E¢00  0.00CES0C  0.00CE#00
‘ ast 30 STEPS WERE USED REGUIEING AR AVERASE OF .00 ITERATIORS PEE STEF



t1t PROGEM S TP (VEESICR 1.1 ) RAX OR 10/ 971862 LI
s ¢ ¢ S5 QUALIFICATIOR BIANPLE 11 REY KETTER G GAMKM SOUECE et
t ¢ STEE ACTIVITIES AFTER 1 HOOR

ACTIVITIES AT END COF YHE TIME STiF

1 1
VOLUKE 1 VOLUNE 2
BOCLIDE
1 RB-85M 3.185E-01 5.4738-01
2 RE-85 3.6758-01 6.3215-01
I B9 1.0862-34 1.866E-3¢
¢ I-1310 3.6708-01 6.306£-01
5 BR-85 1.8415-07 3.16438-07
6 1-131 3.684E-01 6.330E-01
T RB-90K 2.359E-05 ¢.0528-05
8 RB-90 1. 440E-06 2.4742-06
9 §B-90 3.6798-01 6.3211-01
10 1% 3.6798-01 §.3218-01
1 TE-130K 3.5958-01 6.177E-01
12 -1 1.3¢58-01 2.319E-01
VCLOME 1.000E+00 CC 1.00C2+0C CC
TOTAL CLASS ! 1.053E+0¢ 1.8108+20
T0TAL CLASE 2 3.6848-01 6.3308-01
TOTAL CLASS 3 1.2308+00 2145400

GRARD T0TAL 2.6528+00 4.5571+00

KIde[ K [g



1188 PROGEA¥ S TP (VEESIOR 1.1 )

t ¢t 5P QUALIFICATIOR EXAKPLE 11 KEY KETTER 6 GAMXA SOURCE
t ¢ STEP ACTIVITIES APTER { HOUR

STF GAMMER SRIELDING INFGRMATIOR CALCCLATED

CONPONENT 1 VOLOXE )

BAR CF 10/ 971992

CORVERSICR FACTOR = 1.0008+00
VOLOME = 1.0002+00 CC
BETA 5OURCE = 3. 2458+04 (KEV/SEC/TEST)
PABTICLE SOURCE  ENERGY SOCBCE  GROJF  BWEESY
(PROTOK/SEC/REST) (MEV/SEC/TEST) (NEV-BEFECTIVE)
1 2.0752+04 8.3008+02 A0
1 1.4128+04 1IN+ .90
3 4. 0E+03 §.7238+03 1.35
{ 1.710E+02 3.078E+02 1.80
5 4. 44E 02 9.778E+C2 .20
é 4.4608+01 1.1608+6¢ .60
1 2.839E-C1 1.3438+00 473 (VAEIAELD)
10TALS  3.9778.04 2.8131+04 )

COMPONERT 7  VCLOUKE 2

CORVERSIOR FACTOR = Z.0008+00

VOLUXE = 1.00GE+C0 €C

BRIA SOUEC: = 7.788E+04 (MEV/SEZ'TEST)
PAETICLE SCURTE  BRIRSY SOCECE  GROTY ERERSY
{PECTOR/SEC/TEST) (MEV/SEC/TEST) (MEV-IFPECTIVE)

1 17838404 1.1318+03 Ab

1 1.2038+04 1.0828404 9

3 36428403 4.9178+03 1.35

{ 1.469E+02 2.6458+02 1.80

H 3.818E+02 8.40¢E-02 .20

6 3.832E+01 9.9628+01 .80

1 3.435E-01 1.183E+02 473 (VARIABLE)
TOTALS  3.41TRe0 1417804 )

1ttt

t

K50 Klg



tats PROCBAK S TP (VERSION 1.1 ) RAR OF 10/ §/1992 te et kl@ Q[ K ’g

¢t ¢ 5PF QUALIFICATION EXANPLE 11 KBY KETUER 6 GAMKA SOURCE LI
‘ t + STEP ACTIVITIES APYER 2 BOUR
BRD TINE = 2.000E+00 BOUR INTERVALS/STEP = 3
T1KE
START TIME = 1.000E+00 HOUR EBROR LINIT = 1.0000E-08
STEF
DELTA T = 1.0008+00 BOUR

DATA READ  (BY CLASS NUMBEE)

seesee CONPGRERT Sttrnntttenantasssannt

n. TAKE VOLUME OR MASS 1 1 3

1 VOLUKE 1 1.0062+00 CC

RENCVAL RATES (FROM 1) = 0.0008+00  0.000E+00  0.000E+00

FLOV RATES (CC /ER) P {1%02)= 1.0008+00  1.000E-0C  1.0002-0C
TRANSK. FRACTION {110 12) = 1.0008+0C  1.000B+00  1.0G0E+0C
2 VOLOME 2 1.0008+0¢ CC

RINOVAL BATES (FROK 2) =  0.0006¢00  0.000E-03  0.008E00
‘ sss 30 STEPS WERE USED BECCIRING AF AVERAGE OF .00 ITERATICNS PER STEP



111 PROGEAX ST P  (VERSIOF 1.1 BEK 08 107 §/185¢ tet k’7 0£ K Ig

* 1 ¢ SYF QUALIFICATIOR SIANPLE 11 EEY KETTER 6 GRMNE SOURIE tee
+ ¢ STEP ACRIVITIES AFTER 2 BOTR

ACTIVITIES AT ERD OF TBE TINE STEE

1 l
VCLOKE § VOLOKE 2
JOCLIDE
1 Ii-85¢ 1.0048-01 §.414E-01
1 IR-8¢ 1.3538-01 8.647E-01
3 K-8 0.0008+00 0.0008+00
¢ TI-1300 1.3478-01 8.6058-0!
5 N-88 3.390E-14 2.166E-23
6 1-131 1.3586-01 8.659E-01
7 RB-30K 5.4708-10 3.4942-09
8 1-90 .21-1 1.0831-10
§ Si-%0 1.35831-01 8.647E-01
10 1-% 1.3538-01 8.6475-01
1 1-131 1.2928-00 8.23€E-01
17 t-13 3.2808-02 1.099E-01
VOLOKE 1.00CE+00 €C 1.008E+0¢C CC
T0TAL CLASS 1 3.7048-01 2.367E-0¢
T0TAL CLASS 2 1.358E-01 8.6591-01
T0TAL COASS 3 4.327E-01 2.7658+00

GEARD TOTAL 9.3878-01 5.997E+00



tee PECGRAY S TP (VERSIOF 1.1

t v s STP QUALIFICATION RIANFLE 11 REY KETTRR 6 GANNM SOCECE
+ ¢ STEP ACTIVITIES AFTER 2 BOOR

SIP GAMNA SHIRLDIRG INPORMATIOR CALCULATED

CONPORZNT 1 VCLUME 1

CONVERSIOK FACTOR = 1.000E+00

VGLONE = 1.0002+00 CC

BETA SCURCE = 1.1318+04 (MEV/SEC/TEST)
PARTICLE SOURCE  BWERGY SOURCE  GRODP [EWERGY
(PEITOR/SEC/TEST) (MEV/SBC/TRST) (MEV-BPPRCTIVE)

Ll 00 10/ 9/1952

) 1.188E+03 2.8758403 A0
1 4.9795+03 4.481E+03 0
-1 1.463E+03 1.975E+03 1.3
{ 6.0358+01 1.086E+02 1.80
§ 1.597E8+02 35148402 .
6 1.6028+0: 4.164E+01 2.60

1 6.565E-06 3.1072-05 4,73 (VARIABLE)
T0TALS  1.387E+Md 9.8331+03 n

COMPONESY 2 VOLUME 2

CONVERSZOR PACTOR = 2.000E+C0

YOLOKE = 1.006E+00 CC

BITA SOUCE = 3.6130+04 (MEV/SEC/TEST
PAETICLE SOURC:  ENERCY SOURCE  GROUF ERERS!
(PBCTOR/SEC/TRET) (MEV/SEC/TEST (MEV-RFFRCLIVE)

1 1.296E+04 §.185E+03 A0

1 1.590E+M4 14315404 80

3 46748463 6.310E403 1.35

4 1.928E+¢2 34708402 1.60

H §.103E+02 1.123E43 .20

6 §.117E+01 1.33CE+02 .60

1 1.058E-05 9.923-08 473 (VAZIABLE)
TOTALS  4.429B+04 3. 1410404 )

st pQD PROGRAN STP (VERSION 1.1 |
TINE OFF =15:49:48

Pt =10/ %1392

11t

t

KIg of K13
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ABSTRACT

This report documents the verification of the computer program
QAD-P5Z (PC) Version 1.1. Version 1.1 is also called QADSR
because this version was created to facilitate the radiation
model development for Westinghouse Savannah River Company. QAD-
P5Z is a computer code which is used to perform gamma dose rate
calculations.
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INTRODUCTION

This report was prepared to verify the computer code QAD-P5Z (PC)
version 1.1 which is used to perform gamma dose rate calcula-
tions. Version 1.1 of QAD-P5Z is also referred to as QADSR
because the modifications made to create this version resulted
from work on a radiation model being developed for Westinghouse
Savannah River Corporation (WSRC). A listing of the computer
code QAD~P5Z version 1.1 is found in Appendix A.

QADSR was developed to facilitate modeling rooms with water
levels which vary as a function of time. The location of the
origin for one of the "standard configurations", a slab with a
shield parallel with a face, was shifted (refer to figures in
Appendix C). Also, for these standard configurations a detector
location was added at the inner face of the shield closest to the
source. In addition, in order to work within the framework of
the radiation model the user interaction capabilities were
removed.

In order to verify QAD-P5Z version 1.1 for use, the sample
problems from reference 1 which were used to verify version 1.0
will be run using QADSR. Then a comparison of results will be
made with the results using version 1.0 in reference 1. If the
results match it may be assumed that the code QADSR will provide
correct answers consistent with the input and that the code is
verified.
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SAMPLE PROBLEMS INPUT

QAD-P5Z can simulate any geometry configuration using the general
geometry option. QAD-P5Z will generate the geometry for six
standard source-shield configurations. These six configurations
are: a slab with a shield parallel with a face, a cylinder or an
annular cylinder with a slab either parallel or perpendicular to
its axis, and a sphere with a slab shield. These configurations
are selected by choosing the proper configuration number.

One general geometry problem and sample problems for each of the
six standard configurations will be run. A listing of the QaD-
P5Z input to the sample problems may be found in Appendix B.
Note that the physical dimensions are entered into the input
files in units of centimeters.

Sample Problem 1: General Geometry - Shipping Cask Analysis

The physical situation modeled is a single drum of radwaste being
shielded by three other ’‘clean’ drums. In this example the
detector is located in the same medium as the source (room).

Sample Problem 2: Geometry Type 6 -~ Cylinder Shield At Side

The physical situation being modeled in Sample Problem 2A is an
"unshielded" 12-inch pipe filled with contaminated sump water
running through a room. To obtain the desired numbers of detec-
tors at the appropriate spacing, an air "shield" was specified.

In Sample Problem 2B the physical situation being modeled is a
l16-inch pipe filled with contaminated sump water located parallel
to a wall. The dose rate from this pipe for a detector located
at the wall in an adjacent room is being calculated.

Sample Problem 3: Geometry Type 7 - Cylinder, Shield At End

The physical situation in this case is similar to Sample Problem
2B except that the pipe is now perpendicular to the wall. Only,
the geometry configuration number had to be changed in the QAD-

P5Z input file for sample problem 2B.
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Sample Problem 4: Geometry Type 12 - Annular Cylinder, Shield at
Side

The input files used in Sample 2B were modified to include an
annular space in the cylinder. Effectively, a concrete cylinder
with a radius of 2-inches was inserted in the pipe. The source
is located in the contaminated sump water surrounding the con-
crete cylinder.

Sample Problem 5: Geometry Type 13 - Annular Cylinder, Shield at
End

The change in Sample Problem 5 from Sample Problem 4 is analogous
to the change in Sample Problem 3 from 2B. The geometry
configuration number was changed in the QAD-P5Z input file for
sample problem 12 to 13.

Sample Problem 6: Geometry Type 5 = Box, Slab Shield Parallel to
Face

A rectangular box with the inner dimensions of 20 cm long by 25
cm high by 10 cm thick is modeled. The clad thickness is 1 cm.
The shield (10 cm thick) is located 50 cm from the right face (20
cm long by 25 cm high) of the box. The detector is located a
distance of 5 cm from the shield at a height of 10 cm and it is
displaced from the centerline of the box by 5 cm. In addition to
verifying the type 5 geometry, this problem also verifies the
distance from the shield to the detector (DD), the height of the
detector (H,), and the displacement distance (Disp) features of
QAD-P52.

Sample Problem 7: Geometry Type 8 - Sphere

A sphere with a radius of 10 cm, filled with contaminated water,

is modeled. A concrete shield 10 cm thick is located 50 cm from

the sphere. One detector is located on the surface of the sphere
and a second detector is located on the shield wall surface away

from the sphere.
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SAMPLE PROBLEMS OUTPUT

The QAD-P5Z sample problems were entered into version 1.1 of QAD-
P52 and the resulting output is found in Appendix D.

One of the modifications to QAD-P5Z which were made for version
1.1 was to add a detector at the face of the shield closest to
the source. Therefore, for sample problems 2A through 7,
detector 3 in the QADSR output corresponds to detector 2 in the
QAD-P52 version 1.0 output.

The QAD-P5Z version 1.0 output for each sample problem varies in
length depending on the selection of KDBUG in the input files.
KDBUG values of 1, 2, or 3 signal the computer code to print out
additional information. The higher values cause progressively
more information to be printed. The default value for KDBUG is
0. KDBUG is entered in column 72 on the second line of the
input. KDBUG is set at 3 for sample problem 2A, at 2 for sample
problems 1 and 2B, at 1 for sample problem 3, and left at the
default (0) for the remaining sample problems. The KDBUG in the
QADSR input was selected as default (0) therefore the output is
minimal.

The corresponding results were then compared. This comparison
shows no differences.
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CONCLUSION

To qualify QADSR, the same sample problems were run and the
results were compared to the results in reference 1 obtained
using version 1.0 of QAD-P52Z. Therefore, based on this analysis,
QADSR (QAD-P5Z version 1.1) may be considered qualified and valid
for use in safety related calculations.
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APPENDIX B

QAD-P5Z SAMPLE PROBLEM INPUT FILES
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SHIPPING CASK ANALYSIS QAD-P5Z(PC) VERSION 1

1 18 61.0 30.4 11
0O 6 5
1 5 12 0 30.5 0 30.5
2 5 12 61.0 30.5 0 30.5
3 5 12 61.0 30.5 61.0 30.5
4 5 12 61.0 30.5 -61.0 30.5
5 3 3 76.25
6 3 3 0
1 0 1 1 5 6 0 0 38.2
2 0 1 2 5 6 61.0 0 38.2
3 01 3 5 6 61.0 61.0 38.2
4 0 1 4 5 6 61.0 -61.0 38.2
5 0 5 1 2 3 4 5 6 304.8 0] 38.2
1.3
4 1 8 13 14 20 26
.00916 .899 .12 .617 .0797 .0255
1.3
24 23 24 0
0 1.270833 0 0.261792 0 3.315217
3.7D+10
. 304.8 0 38.2 0 300012100 3000
12-IN PIPE, 0.375-IN WALL, 3 FT LONG, SUMP WATER DOSE RATE, T=0 HR
6 171311 60.96 91.4491.4415.24 .9525 118 1
6489-10

0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6
3.0 3.5 4.0 5.0 6.0 7.5
4605+164713+162480+174289+171219+187390+173914+185570+186565+182164+18
1667+189887+173059+177274+165097+157837+147167+144606+130
16-IN PIPE, 0.25~IN WALL, 7.5 FT LONG, SUMP WATER DOSE RATE, T=0 HR
6 161311 60.96 5.08 228.6 19.68 .635 118 1
6489-10
0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6
3.0 3.5 4.0 5.0 6.0 7.5
4605+164713+162480+174289+171219+187390+173914+185570+186565+182164+18
1667+189887+173059+177274+165097+157837+147167+144606+130
GEOMETRY TYPE 7 - CYLINDER SHYIELD AT TOP (16-IN PIPE, 0.25-IN WALL)
7 161311 60.96 5.08 228.6 19.68 .635 118 1
6489-10
0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6
3.0 3.5 4.0 5.0 6.0 7.5
4605+164713+162480+174289+171219+187390+173914+185570+186565+182164+18
1667+189887+173059+177274+165097+157837+147167+144606+13
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GEOMETRY TYPE 12 - ANNULAR CYLINDER, SAS (16-IN PIPE, 0.25-IN WALL)
12 16131116 60.96 5.08 228.6 19.68 .635 118 1
5.08 6489-10
0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6
3.0 3.5 4.0 5.0 6.0 7.5
4605+164713+162480+174289+171219+187390+173914+185570+186565+182164+18
1667+189887+173059+177274+165097+157837+147167+144606+13
GEOMETRY TYPE 13 - ANNULAR CYLINDER, SAE {16-IN PIPE, 0.25-IN WALL)
13 16131116 60.96 5.08 228.6 19.68 .635 118 1
5.08 6489-10
0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6
3.0 3.5 4.0 5.0 6.0 7.5
4605+164713+162480+174289+171219+187390+173914+185570+186565+182164+18
1667+189887+173059+177274+165097+157837+147167+144606+13
GEOMETRY TYPE 5 -~ SLAB SHIELD PARALLEL TO FACE
5 161311 20.0 5.0 50.0 5.0 25.0 10.0 10.0 5.0 1.0 118 1
6489-10
0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6
3.0 3.5 4.0 5.0 6.0 7.5
4605+164713+162480+174289+171219+187390+173914+185570+186565+182164+18
1667+189887+173059+177274+165097+157837+147167+144606+13
GEOMETRY TYPE 8 - SPHERE
8 161311 .10.0 50.0 5.0 10.C 1.0 1lis8 1
6489-10
0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6
3.0 3.5 4.0 5.0 6.0 7.5 '
4605+164713+162480+174289+171219+187390+173914+185570+186565+182164+18
1667+189887+173059+177274+165097+157837+147167+144606+13



' Title Verification of Computer Program ragel| of (3
- i 1.1 EGS-TR-910600-19 Project__All

Calculated by X.L% pate (0] 1992 checked by @@D Date ¢ O/V/ﬁ/

‘ APPENDIX C
FIGURES OF GEOMETRY TYPE 5 -~ BOX, SLAB
SHIELD PARALLEL TO FACE
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*+4 PROGRAN QAD-P57 (PC) IS AT YOUR SERVICE #t¢

‘ : ¢ VERSIOK NUKBER=1,1 REVISION DATE WAS 6/22/92

« TODAY'S DATE = 10/09/1992 START TINE = 09:56:44

aEPRODUCTION OF INPUT DATA DECK

4 Iy i I I b n ¢

+
+
-

SEIPPING CASK ANALYSIS QAD-PSI(PC) VERSION 1
1 18 61.0 30.4 11
065
1 512 0 30.5 0 30.5
2 512 61.0 30.5 0 30.5
J 512 61.0 30.5 61.0 30.5
4 512 61.0 30.5 -61.0 30.5
533 7.2
6 313 0
101156 0 0 38.2
201256 61.0 0 38.2
3011356 61.0 61.0 3.2
4 01456 61.0 ~61.0 3.2
505123456 304.8 0 38.2
1.3
§ 1 813 M 20 2
00916 .899 12 617  .0797  .0255
1.3
4 2 u 0
. 0 1.270833 0 0.261792 0 3.315217
3.7+10
304.8 0 38.2 0 300012100 3000
12-IN PIPE, 0.375-IK WALL, 3 FT LOWG, SUNP WATER DOSE RATE, T=0 IR
6 171311 60.96 91.4491.4415. 24 9525 118 1
6489-10

0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6

3.0 3.5 4.0 5.0 6.0 7.5

4605+1647134162480+174289+171219+187390+1739144185570+186565+182164+18

1667+189887+173059+1772744165097+41578374147167+144606+130

16-IN PIPE, 0.25-IN WALL, 7.5 FT LONG, SUMP WATER DOSE RATE, 7=0 RR

6 161311 60.96 5.08 228.6 19.68 635 118 1
6489-10

0.050.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6

3.0 3.5 4.0 5.0 6.0 7.5

4605+164713+162480+174289+171219+18739041739144185570+186565+182164+18

1667+189887+4173059+177274+1650974157837+4147167+144606+130

GEONETRY TYPE 7 - CYLINDER SHIELD AT TOP (16-IN PIPE, 0.25-IN WALL)

7 161311 60.96 5.08 228.6 19.68 635 118 1
6489-10

0.050.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6

3.0 3.5 4.0 5.0 6.0 7.5

4605+1647134162480+174289+171219+4187390+173914+185570+186565+182164+18

1667+189887+173059+177274+165097+1578374147167+4144606+13

GEONETRY TYPE 12 - ANWULAR CYLIMDER, SAS (16-IN PIPE, 0.25-IN WALL)

12 16131116 60.96 5.08 228.6 19.68 .635 118 1

5.08 64289-10
0.050.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6



pageD3 of D27
0 3.5 4.0 5.0 6.0 7.5
05+164713+162480+174289+4171219+1873904173914+185570+186565+182164+18
106741898874173059+177274416509741578374147167+144606+13
GEOMETRY TYPE 13 - ANNULAR CYLINDER, SAE (16~IN PIPE, 0.25-IN WALL)
» 16131116 60.96 5.08 228.6 19.68 .635 118 1
5.08 6489-10
0.05 0.1 0.2 0.3 0.¢ 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6
0 3.5 4.0 5.0 6.0 7.5
05+16471341624804174289+171219+187390+173914+185570+186565+182164+18
16674189887+173059+4177274+165097+157837+147167+144606+13
CPONETRY TYPE 5 = SLAB SHIELD PARALLPL Y0 PACE
)y 161311 20.0 5.0 50.0 5.0 25.0 10.0 10.0 5.0 1.0 118 1
6489-10
0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 :.8 2.2 2.6
0 3.5 4.0 5.0 6.0 7.5
05+1647134162480+174289+4171219+187390+173914+185570+4186565+182164+18
166741838874173059+1772744165097+4157837+147167+144606+13
“ONETE. TYPE 8§ - SPHERE
161311 10.0 50.0 5.0 10.0 1.0 118 1
6439-10
0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.2 2.6
0 3.5 &0 5.0 6.0 7.5
.305+416471341624804174289+171219+187390+41739144185570+186565+182164+18
1667+189887+173059+177274+165097+157837+147167+) 44606+13

It < 4 + 4 +
2 4 * * T hg ha T T \f A\l 2 T A b
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LI PROGRAM QAD  (VERSION 1.1 ) RAN ON  10/09/1992 LI

SHIPPING CASK ANALYSIS QAD-PSZ(PC) VERSION 1

RCR 1 R= 3.0480D+02 2= 3.8200D+01 PHI= 0.0000D+00 SOURCE POINT 3000 LOCATION 1110 6
GRP SOURCE (VI/VOL)/ Pa#(-0T)  Ba#Ba#(-(T) PARTICLE FLOX GANMA DOSE RATE
§O.  STRENGTE 4*PI#(RE%2) (PHOTONS /CN*#2 /SEC) (MR/HR)

(PHOTONS/SEC)  {CN®-2) WITBOUT WITH WITHOO? WITH

BOILDUP BUILDUP BUILDUP BUILDUP
1 1.3000D+00 2.1123D+00  2.8979D-04  1.0585D-03  7.9577D-04  2.9068D-03  1.8655D-06  6.8143D-06

THE GAMNMA DOSE RATE WITB BUILDUP FRON THIS SOURCE POINT =  6.8143D-06 NR/HR

KR 1 R= 3.0480D+02 2= 3.8200D+01 PHI= 0.0000D+00 SOURCE POINT 6000 LOCATION 21 20 11
GRP SOURCE {(VI/vOL)/ Be#(=0T)  B+E#+(~OT) PARTICLE FLUX GAMMA DOSE RATE
¥O.  STRENGTE 44PI#(RA42) (PHOTONS /C#42/SEC) (MR/HR)

(PHOTONS/SEC)  (CN##-2) WITBOUT WITH WITHOUT WITH

BUILDOP BOILDOP BUILDUP BUILDUP
1 1.3000D+00 3.4848D+00 1.6301D-05 7.3313D-05  7.3846D-05 3.3212D-04 1.7312D-07  7.7859D-07

THE GAMMA DOSE RATE WITE BOILDUP FRON THIS SOURCE POINT =  7.7859D-07 MR/HR

) ) 2= 3.0480D+02 3= 3.8200D+01 PHI= 0.0000D+00 SOURCE POINT 9000 LOCATION 8 7 17
GRP SOURCE (VI/voL)/ Bee(-UT)  BeEts(-0T) PARTICLE FLOX GAMKA DOSE RATE
NO.  STRENGTE 43PI#(R*42) (PBOTONS /CH#42/SEC) (XR/BR)

(PBOTONS/SEC)  (CH##-2) WITEOUT WITH WITHOUT WITH

BUILDUP BUILDUP BUILDOP BUILDOP

1 1.3000D+00 1.4546D400  1.1834D-04  4.6345D-04  2.2378D-04 3.7636D-04 5.2461D-07  2.0544D-06

THE GAMMA DOSE RATE WITE BOILDUP FRONM THIS SOURCE POINT =  2.0544D-06 MR/HR

ROR 1 = 3.0480D+02 3= 3.8200D+401 PHI= 0.0000D+00 SOURCE POINT 12000 LOCATION 18 17 22
GRP  SOURCE (VI/VOL)/  B##(-UT)  B#Ea#(-UT) PARTICLE FLUX GAMMA DOSE RATE
NO.  STRENGTE  4sPIe(Re#2) (PHOTONS /C#42/SEC) (MR/HR)

(PHOTONS/SEC)  (CN##-2) WITHOOT WITH WITHOUT VITE

BOILDOP BOILDOP BUILDUP BOILDOP

1 1.3000D+00 3.9090D+00 1.5129D-03  4.7814D-03  7.6881D-03  2.4298D-02 1.8023D-05 5.6960D-05



rajd DS oP D27

THE GAMMA DOSE RATE WITH BUILDUP FROM THIS SOURCE POINT =  5.6960D-05 MR/HR

RCVR 1 R= 3.0480D+02 3= 3.8200D+01 PHI= 0.0000D+00 SOURCE POINT 12100 LOCATION 23 2 22
GRP SOURCE (VI/voL}/ Ee¢(-0T)  B4Ea#(-OT) PARTICLE FLUX GAMMA DOSE RATE
NO.  STRENGTH 4*PI# (Re42) {PHOTONS /CN¢#2/5EC) (HR/HR)

(PHOTONS/SEC)  (CM%#-2) WITHOUT WITH WITHOUT WITH

BOILDUP BUILDUP BOILDOP BUILDOP
1 1.3000D+00 5.1448D+00  4.2559D-03 1.2110D-02 2.8464D-02 8.0993D-02 6.6729D-05 1.8987D~0d

YHE GAMMA DOSE RATE WITH BUILDUP FROH THIS SOURCE POINT =  1.8987D-04 KR/HR



Fagc— D‘ ,(' D°27

o4 PROGRAN QAD  (VERSION 1.1 ) RAN ON 10/09/1992 tede
SEIPPING CASK ANALYSIS QAD-PSI(PC) VERSION 1

-POMETRY TYPE: GENERAL GEOMETRY

OURCE VOLUXE:
NATERIAL 1: SPECIAL DENSITY PACTOR: 1.000 SOURCE VOLUME: 2.2283D+05
FATERIAL 2: VOID DEXSITY FACTOR: 1.000
NATERIAL 3: VOID DENSITY FACTOR: 1.000

ISTAXCES:

CLAD-0-SHIZLD = 00 N
SHIELD-T0-DETECTOR = .00 OM
DISPLACENENT = 0O

“ETECTOR NUMBER 1 COORDINATES - R 3.0480D+02 PEI 0.0000D+00 3  3.8200D+01
P REAN SOURCE NEAK POILDOP PARTICLE FLUX GANMA DOSE
LV GY STRENGTE FACTORS DIRECT BEAN RATE WITH
v PYOTONS /SEC PHOTONS PIR BUILDOP
CHe+2-SEC (MR/ER)
1 1.3000 1.300D+00 2.9018D+00 $.6231D+01 3.8252D0~01

TOTAL: 1.300D+00 $.6231D+01 3.82520-01



L I

PROGRA QA D

12-IN PIPE, 0.375-IN WALL, 3 FT LONG, SUNP WATER DOSE RATE, T=0 HR

JEONETRY TYPE: CYLINDER, SHIELD AT SIDE

SOURCE VOLUXE:

MATERIAL: WATER

CLADDING:

KATERIAL: IRON

SHEIELD:

WATERIAL: AIR

JISTANCES:

CLAD-T0-SHIELD

SBIELD~TO-DETECTOR =

DISPLACENENT

JETECTOR NUMBER 1

GRP NEAN
A ENERGY

SURPACE OF VOLUN  COORDIKATES - X

SOURCE
STRENGTB

NEV PHOTONS/SEC

1 .0500
2 .1000
3 .2000
4 3000
5 .4000
6 5000
7 .6000
] .8000
9 1.0000

10 1.2000 -
1 1.5000
12 1.8000
13 2.2000
u 2.6000
15 3.0000
16 3.5000
17 4.0000
18 5.0000
TOTAL:

1.994D+12
2.040D+12
1.074D+13
1.857D+413
5.278D+13
3.199D+13
1.695D+14
2.412D+14
2.842D+14
9.369D+13
7.217D+13
4.281D413
1.324D+13
3.149D412
2.207D+11
3.393D+10
3.103D+10
1.994D+09

1.038D+415

RADIUS:

TEICKNESS:

THICKNESS:

.00 O
.00 CX
.00 O

NEAN BOILDUP
FACIORS

2.3615D+02
5.3300D+01
1.2755D+01
7.5885D+00
5.6594D+00
4.6416D+00
3.99220+00
3.2254D+00
2.78420+00
2.4987D+00
2.2228D+00
2.0433D+00
1.8812D+00
1.76770+00
1.6819D+00
1.6023D+00
1.5397D400
1.4510D+00

(VERSION

15. 4

1.1 )

HEIGHT:

RAN ON 10/09/1992

1.6192D+01 Y

PARTICLE FLUX GANMA DOSE
DIRECT BEAH RATE WITH

PHOTONS PER BOILDOP

CH##2-SEC (WR/HR)
1.7467D+00 1.1978D~01
1.4092D+06 2.1256D+04
7.2746D407 4.6487D+05
2.0402D+08 1.1751D+06
7.5405D+08 4.2035D+06
5.4945D+08 2.9839D+06
3.3565D+09 1.8224D407
5.9294D+09 3.2129DH07
8.2113D+09 4.5267D407
3.0764D+09 1.7175D407
2.7408D+09 1.5413D407
1.8134D+09 1.0810D+07
6.2586D+08 4.0436D+06
1.6165D+08 1.0989D+06
1.2110D+07 8.5136D+04
1.9802D+06 1.4650D+04
1.9050D+06 1.4724D4+04
1.3139D+05 1.1458D+03
2.7513D+410 1.5312D408

VOLUME: 6.6720D+04

0.0000D+00 2

Fﬁj&D? OFD)'-/
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XK PROGRAM QA D  (VERSION 1.1 ) RAN ON 10/09/1992  # # ¢ & ‘

12-IN PIPE, 0.375-IK WALL, 3 FT LONG, SUMP WATER DOSE RATE, T<0 HR

_JOMETRY TYPE: CYLINDER, SHIELD AT SIDE

“URCE VOLUME:
KATERIAL: WATER RADIDS: 15.24 BEIGHT:  91.44 VOLONE: 6.6720D+04
CLADDING:
MATERIAL: IRON THICKNESS: .95
SHIELD:
KATERIAL: AIR THICKNESS: .00
ISTANCES:
CLAD-T0-SHIELD = 00
SEIELD-TO-DETECTOR = .00 CX
DISPLACENENT = 00
ETECTOR NUMBER 2 CX 70 SELD  OOORDIMATES - X  1.6192D+01 Y  0.0000D+00 2  4.5720D+01
GRP NEAN SOURCE KEAN BOILDUP PARTICLE FLOX GAMNA DOSE
"0 ENERGY STRENGTE FACTORS DIRECT BEAX RATE HITE
KV PHOTONS /SEC PHOTONS PER SUILDOP
Cne42-SEC (MR/HR)
1 L0500 1.994D+12 2.3615D+02 1.7467D+00 1.1978D~01
2 .1000 2.040D+12 5.3300D+01 1.4092D+06 2.1256D+04
3 .2000 1.074D+13 1.2755D+01 7.2746D407 4.6487D+05
4 3000 1.857D+13 7.5885D+00 2.0402D+08 1.1751D+06
5 .4000 5.278D+13 5.6594D+00 7.5405D+08 4.2035D+06
6 5000 3.199D+13 4.6416D+00 5.4945D+08 2.9839D+06
7 6000 1.695D+14 3.99220+00 3,3565D+09 1.8224D+07
] 8000 2.412D+14 3.2254D400 5.9294D+09 3.2129D407
9 1.0000 2.842D+14 2.7842D400 8.2113D+09 4.5267D407
10 1.2000 9.369D+13 2.4987D+00 3.0764D+09 1.7175D407
Jd 1.5000 7.21TD413 2.2228D400 2.7408D409 1.5413D+07
2 1.8000 4.281D+13 2.0433D+00 1.8134D+09 1.0810D+07
13 2.2000 1.324D+13 1.88120400 6.2586D+08 4.0436D+06
4 2.6000 3.149D412 1.7677D+00 1.6165D+08 1.0989D+06
{5 3.0000 2.207D411 1.6819D+00 1.2110D407 8.5136D+04
16 3.5000 3.393D+10 1.6023D+00 1.9802D+06 1.4650D+04
17 4.0000 3.103D+10 1.5397D+00 1.9050D+06 1.4724D+04
(8 5.0000 1.994D+09 1.4510D+00 1.3139D+05 1.1458D403

g
=

1.038D+15 2.7513D410 1.5312D+08



fajcbc, of bJ?
LI PROGRAX QAD (VERSION 1.1 ) RAN ON 10/09/1992 LIL I

12-IN PIPE, 0.375-IN WALL, 3 PT LONG, SONP WATER DOSE RATE, T=0 HR

wEOMETRY TYPE: CYLINDER, SHIELD AT SIDE

OURCE VOLOME:
NATERIAL: WATER RADIUS: 15.24 HEIGHT: 91.44 VOLUME: 6.6720D+04
“LADDING:
MATERIAL: IRON THICKNESS: .95
SHIELD:
NATERIAL: AIR TEICKNESS:  60.96
JISTANCES:

CLAD-70-SHIELD = .00 CN
SHIELD-T0-DETECTOR = .00 CM
DISPLACENENT = .00 QM

)ETECTOR NUMBER 3 AT /O OF SHLD COORDINATES = X  7.7152D+01 Y  0.0000D+00 2  9.1440D+01

GRP KEAR SOURCE NEAN BCILDOP PARTICLE FLOX GAMMA DOSE
0 ENERGY STRENGTH PACTORS DIRECT BEAM RATE WITE
NEV PHOTONS /SEC PHOTONS PER BUILDUP
CN##2-SEC (MR/HR)
1 0500 1.994D+12 2.0725D+02 3.9107D-01 2.3537D-02
2 .1000 2.040D+12 4.7213D+01 1.4523D+05 1.9405D+03
3 2000 1.074D413 1.1420D+01 6.43220+06 3.6801D+04
4 3000 1.857D413 6.8290D+00 1.7405D+07 9.0212D+04
5 4000 5.278D+13 5.1235D+00 6.3078D+07 3.1833D4+05
6 .5000 3.199D+13 4.2235D+0 4.53200407 2.2395D+05
7 .6000 1.695D+14 3.6476D+00 2.7374D+08 1.3580D+06
8 .8000 2.412D+14 2.9666D+00 4.7496D+08 2.3671D+H06
9 1.0000 2.842D+14 2.5745D+00 €.4839D+08 3.3052D+06
10 1.2000 9.369D+13 2.3204D+00 2.4003D+08 1.2444D+06
11 1.5000 7.21TD+13 2.0748D+00 2.1077D+08 1.1064D+06
12 1.8000 4.281D+13 1.9147D+00 1.3789D+08 7.7028D+05
13 2.2000 1.324D413 1.7704D+00 4.7035D407 2.8598D+05
14 2.6000 3.149D+12 1.6695D+00 1.2037D+07 7.7282D+04
15 3.0000 2.207D411 1.5933D+00 8.9485D+05 5.9597D403
16 3.5000 3.393D+10 1.5228D+00 1.4530D+05 1.0217D+03
17 4.0000 3.103D+10 1.4675D+00 1.3895D+05 1.0236D+03
18 5.0000 1,994D+09 1.3896D+00 9.5051D+03 7.9384D+01

:

1.038D+15 2.1784DH09 1.1194D+07
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PRCGRAX QA D

16-IN PIPE, 0.25-IN WALL, 7.5 FT LONG, SUMP WATER DOSE RATE, T=0 HR

JEOMETRY TYPE: CYLINDER, SEIELD AT SIDE

(VERSION

1.1 )

RN ON  10/09/1992

SOURCE VOLUME:
MATERIAL: WATER RADIUS: 19.68 BEIGHT: 228.60
CLADDING:
MATERIAL: IRON THICKNESS:
SBIELD:
MATERIAL: CONCRETE THICKNESS:
JISTARCES:
CLAD-10-SHIELD = 5,08 CX
SBIELD-TO-DETECTOR = .00 OM
DISPLACEMENT = 000
OETECTOR NUMBER 1 SURFACE OF VOLUN  COORDINATES - X  2.0315D+01 Y
GRP NEAN SOURCE NEAN BUILDUP PARTICLE FLOX GANMA DOSE
L 4 ENERGY STRENGTH FACTORS DIRECT BEAN RATE WITH
EV PHOTONS/SEC PBOTONS PER BOILDOP
CN#42-SEC (MR/HR)
i .0500 8.312D+12 1.3321D+02 2.6369D+02 1.0201D+01
2 .1000 8.507D+12 3.4897D401 4.2780D+06 4.2249D+04
3 .2000 4.476D+13 1.0376D+01 1.2452D+08 6.4727D+05
] 3000 7.741D413 6.54800+00 3.1983D+08 1.5895D+06
5 .4000 2.200D+14 5.0374D+00 1.1395D+09 5.6541D+06
6 .5000 1.334D+14 4.2163D+00 8.1245D+08 4.0079D+06
7 .6000 7.064D+14 3.6805D+00 4,8897D+09 2.4475D+07
] .8000 1.005D+15 3.0354D+00 8.4690D+09 4.3187D407
9 1.0000 1.185D415 2.6566D+00 1.1582D+10 6.0923D+07
10 1.2000 3.906D+14 2.4078D+00 4.3037D409 2.3153D+07
1 1.5000 3.009D+14 2.1639D+00 3.8041D+09 2.0826D+07
12 1.8000 1.785D+14 2.0024D+00 2.5081D+09 1.4653D407
1 2.2000 5.521D+13 1.8544D+00 8.6429D+08 " 5.5045D+06
1 2.6000 1.313D+13 1.7491D+00 2.2332D+08 1.5021D+06
15 3.0000 9.200D+11 1.6688D+00 1.6744D+07 1.1680D+05
16 3.5000 1.415D+11 1.5929D+00 2.7459D406 2.0197D+04
17 4.0000 1.294D+11 1.5329D+00 2.6487D406 2.0382D+04
18 5.0000 8.313D+09 1.4464D+00 1.8386D+05 1.59831403
TOTAL: 4.329D+15 3.9067D+10 2.0632D+08

0.0000D+00 2

P

VOLUME: 2.7815D+05

1.1430D+02

o D@ S, Da7
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LA PROGRAM QA D  (VERSION 1.1 ) RAN ON 10/09/1992 LA

16-IN PIPE, 0.25-IN WALL, 7.5 FT LONG, SUMP GATER DOSE RATE, T=0 HR

EONETRY TYPE: CYLINDER, SHIELD AT SIDE

“OURCE VOLUME:

MHATERIAL: WATER RADIUS: 19.68 BEIGET: 228.60 VOLONE: 2.7815D+05
CLADDING:

MATERIAL: IRON THICKNESS: .64
SHIELD:

NATERIAL: CONCRETE TEICKNESS: .00
ISTANCES:

CLAD~170-SBIELD = 5.08 CN

SBIELD-TO-DETECTOR = .00 CH

DISPLACENENT = 00N
ETECTOR NUMBER 2 CH 70 SELD  COORDINATES - X  2.5395D#01 Y  0.0000D+00 2  1.1430D+02
GRP HEAN SOURCE NEAN BOILDOP PARTICLE FLUX GANMA DOSE
"0 ENERGY STRENGTE PACTORS DIRECT BEAK RATE WITB

NEV PHBOTONS/SEC PEOTONS PER BOILDUP

CH*#2-88C (MR/HR)

1 .0500 8.312D+12 1.1265D+02 4.4338D+02 1.4505D+01
2 .1000 8.507D+12 3.1437D401 3.5991D+06 3.2020D+04
3 .2000 4.476D+13 9.8983D+00 9.5597D+07 4.7407D+05
4 .3000 7.741D413 6.3324D+00 2.4177TD4+08 1.1620D+06
5 .4000 2.200D+14 4.9071D+00 8.5510D+08 4.1331D4+06
6 .5000 1.334D+14 4.1266D+00 6.0689D+08 2.9301D+06
7 .6000 7.064D+14 3.6142D0+00 3.6409D+09 1.7896D+07
1} .8000 1.005D+15 2.9941D+00 6.2790D+09 3.1584D+07.
9 1.0000 1.185D+15 2.6279D+00 8.5635D+09 4.4558D4+07
10 1.2000 3.906D+14 2.3863D+00 3.1760D+09 1.6934D+07
1 1.5000 3.009D+14 2.1485D+00 2.8019D+09 1.5230D+07
2 1.8000 1.785D+14 1.9904D+00 1.8450D+09 1.0714D407
13 2.2000 5.521D+13 1.8449D+00 6.3515D+08 4.0245D+06
4 2.6000 1.313D+13 1.7411D+00 1.6400D+08 1.0981D+06
5 3.0000 9.200D+11 1.6618D+00 1.2290D407 8.5370D+04
16 3.5000 1.415D411 1.5866D+00 2.0147D406 1.4760D+04
17 4.0000 1.294D+11 1.5271D+00 1.9428D+06 1.4894D+04
8 5.0000 8.313D+09 1.4413D+00 1.3481D405 1.1677D403

3
&

4.329D+415 2.8925D+10 1.5089D+08



tkha

PROGRAN QA D  (VERSION

16-IN PIPE, 0.25-IN WALL, 7.5 FT LONG, SUMP WATER DOSE RATE, T=0 HR

.EONETRY TYPE: CYLINDER, SHIELD AT SIDE

“OURCE VOLUME:
MATERIAL: WATER RADIUS: 19.68 HEIGHT: 228.60
CLADDING:
MATERIAL: IRON TBICKNESS:
SHIELD:
MATERIAL: CONCRETE THICKNESS: 60.96
ISTANCES:
CLAD-70-SHIELD = 5.08 CX
SRIELD-TO-DETECTOR = .00 M
DISPLACENENT = .00CM
JETECTOR NUMBER 3  AT® /C OF SHLD COORDINATES - X  8.6355D+01 Y  0.0000D+00 2
GRP NEAK SOURCE KEAN BUILDOP PARTICLE FLOUX GAMMA DOSE
ALY ENERGY STRENGTE FACTORS DIRECT BEAX RATE WITH
MEV PBOTONS/SEC PHOTONS PER BUILDOP
(Ha£2-SEC (MR/HR)
1 0500 8.312D+12 0.0000D+00 0.0000D+00 0.0000D+00
2 .1000 8.507D+12 1.2012D+02 5.0349D-06 1.7115D-07
3 +2000 4.476D413 2.0104D+02 1,8795D~01 1.8931D~02
] .3000 7.741D+13 1.4316D+02 6.3463D+00 6.8956D-01
5 +4000 2.200D+14 9.6260D+01 1.1873D+02 1.1257D+01
6 5000 1.334D+14 6.8129D+01 2.8425D+02 2.2658D+01
7 +6000 7.064D+14 5.0741D+01 4.4064D+03 3.0408D+02
3 .8000 1.005D+15 3.1859D+01 3. 47304 1.6845D+03
9 1.0000 1.185D415 2.2349D+01 1.2111D+05 5.3591D+03
10 1.2000 - 3.906D+14 1.6930D+01 1.0121D0+05 3.8287D+03
11 1.5000 3.009D+14 1.2383D+01 2.1961D+05 6.8804D+03
12 1.8000 1.785D+14 9.8395D+00 2.8428D+05 8.1609D+03
13 2.2000 5.521D+13 7.8034D+00 1.9105D+05 5.1202D+03
14 2.6000 1.313D+13 6.5186D+00 8.1528D+04 2.0438D+03
15 3.0000 9.200D+11 5.6340D+00 9.1038D+03 2.1440D+02
16 3.5000 1.415D411 4.8778D+00 2.1714D+03 4.3906D+01
17 4.0000 1.294D411 4.3286D+00 2.8373D+03 6.1655D+01
18 5.0000 8.313D+09 3.5870D+00 3.0297D+02 6.5314D+00
TOTAL: 4.329D+15 1.0495D+06 3.3748D+04

11 )

RAN ON  10/09/1992

¢tk 2

lpaje D/l afDo?7

VOLUME: 2.7815D+05

1.1430D+02



[ 2RI IS ]

PROGRAM QAD  (VERSION

1.1 )

BAN ON 10/09/1992

GEOMETRY TYPE 7 - CYLINDER SHIELD AT TOP (16-IN PIPE, 0.25-IN WALL)

'BOMETRY TYPE: CYLINDER, SHIELD AT END

“OURCE VOLUME:

HATERIAL: WATER

CLADDING:
NATERIAL: IRON

SHIELD:
MATERIAL: OONCRETE

YISTANCES:
CLAD-T0-SHIELD
SHIELD-T0-DETECTOR
DISPLACEMENT

JETECTOR WUMBER 1  SURPACE OF VOLUN  COORDINATES - X

GRP
Y

WOoe IO WN -

KEAN
ENERGY
NEV

FHBH

BB

:

SOURCE
STRENGTB

PBOTONS/SEC

8.3120412
8.507D+12
4.476D+13
7.741D413
2.200D+14
1.334D+14
7.064D+14
1.005D415
1.185D+415
3.906D+14
3.009D+14
1.785D+14
$.521D+13
1.313p+13
9.2000+11
1.415D411
1.294D411
8.313D+09

4.329D415

RADIUS: 19.68

TEICKNESS:

THICKNESS:

5.

8882
229

NEAN BUILDUP
FACTORS

1.2532D+02
2.8946D+01
9.1235D+00
5.8453D+00
4.5384D+00
3.8241D+00
3.3551D+00
2.7884D+00
2.4547D+00
2.2350D+00
2.0194D+00
1.8765D+00
1.7460D+00
1.6534D+00
1.5829D+00
1.5168D+00
1.4645D+00
1.3897D+00

BEIGHT: 228.60

0.0000D+00 Y  0.0000D+00 2
PARTICLE FLOX GACA DOSE
DIRECT BEAN RATE WITE
PHOTONS PER BUILDOP
(N#42-SEC (MR/HR)
5.0753D+02 1.8471D+01
5.7509D+06 4.7110D+04
1.4365D+08 6.7946D+05
3.7175D+08 1.6493D+06
1.3022D+09 5.8214D+06
9.1650D+08 4.1005D+06
5.4571D+09 2.4900D+07
9.28920+09 4.3515D+07
1.2528D+410 6.0888D+07
4.5997D+09 2.2969D+07
4.0073D+0% 2.0473D407
2.6099D+09 1.4289D407
8.8743D+08 5.3213D+06
2.2679D+08 1.4420D+06
1.6848D+07 1.1148D+05
2.7368D+06 1.9167D+04
2.6189D+06 1.9253D+04
1.7955D405 1.4996D+03
4.2372D4+10 2.0625D+08

ki

'Oujc D/3 vlp D'27

VOLUME: 2.7815D+05

2.2924D+02



Fajg Dl‘/’ of D.27

IERER PROGRAH QAD  (VERSION 1.1 ) RAN ON 10/09/1992 LI

GEOMETRY TYPE 7 - CYLINDER SBIELD AT TOP (16-IN PIPE, 0.25-IN WALL)

~JONETRY TYPE: CYLINDER, SEIELD AT END

- P TN S
PR TN el TR — NP SR AT S NI PR

YORCE VOLUME:
MATERIAL: WATER RADIDS: 19.68 HEIGHT: 228.60 VOLUME: 2.7815D+05
~LADDING: ‘
MATERIAL: IRON THICKNESS: .64
SHIELD:
MATERIAL: CONCRETE THICKNESS: .00
ISTANCES:
CLAD-170-SEIELD = 508 CX
SHIZLD-10-DETECTOR = .00 CM
DISPLACENENT = 00 CN
ETECTOR NUNBER 2 CM 70 SELD  COORDINATES - X  0.0000D+00 Y  0.0000D+00 I  2.3432D+02
GRP NEAN SOURCE NEAR BUILDUP PARTICLE FLUX GANMA DOSE
0 ENERGY STRENGTE PACTORS DIRECT BEAN RATE WITH
XEV PHOTONS /SEC PHOTONS PER BOILDUP
CHr42-SEC (MR/HR)
0500 8.312D412 1.0921D+02 6.4891D+02 2.0579D+01
1000 8.507D+12 2.8582D+01 4.7887D+06 3.8735D+04
.2000 4.476D+13 $.1024D+00 1.1971D+08 4.8595D+05
3000 7.741D413 5.1334D+00 2.9197D+08 1.1376D+06
.4000 2.200D+14 4.0023D+00 1.0045D+0% 3.9600D+06
.5000 1.334D+14 3.3943D+00 6.9680D+08 2.7672D+06
.6000 7.064D+14 2.9972D+00 4.0987D+09 1.6707D+07
.8000 1.005D+15 2.5201D+00 6.8392D+09 2.8956D+07
1.6000 1.185D+15 2.2407D400 9.0784D+09 4.0276D+07
1,2000 3.906D+14 2.0571D4+00 3.2900D+09 1.5121D+07
1.5000 3.009D+14 1.8768D+00 2.8231D+09 1.3405D+07
1.8000 1.785D+14 1.7571D+00 1.8179D+09 9.3198D+06
2.2000 5.521D+13 1.6475D+00 6.1130D+08 3.4589D+06
2.6000 1.313D413 1.5696D+00 1.5496D+08 9,3531D+05
3.0000 9.200D+11 1.5100D+00 1.1437D+07 7.2187D+04
3.5000 1.415D+11 1.4537D+00 1.8477TD406 1.2403D+04
4.0000 1.294D+11 1.4090D+00 1.7604D+06 1.2452D0+04
$.0000 8.313D+09 1.2448D+00 1.2006D+05 9.7032D+02
4.329D+15 3.0846D+10 1.3667D+08

-
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thtt PROGRAN QAD  (VERSION 1.1 ) RAN OF 10/09/1992 LILIL

GBOMETRY TYPE 7 - CYLINDER SHIELD AT TOP (16-IN PIPE, 0.25-IN WALL)

-JOMETRY TYPE: CYLINDER, SHIELD AT END

YORCE VOLUME:
MATERIAL: WATER RADIUS: 19.68 HEIGHT: 228.60 VOLUNE: 2.7815D+05
FLADDING:
NATERIAL: IRON THICKNESS: .64
SHIELD:
MATERIAL: CONCRETE THICKNESS: 60.96
ISTANCES:
CLAD-TO-SBIELD = 508 CM

SHIELD-TO-DETECTOR = .00 CN
DISPLACENENT = .00

ETECTOR NUMBER 3  AT9 /C OF SHLD ONORDINATES - X  0.0000D+00 Y  0.0000D+00 2  2,9527D+02

GRP NEAN SOURCE NEAN BOILDOP PARTICLE FLUX GAMNA DOSE
0 ENERGY STRENGTH FACTORS DIRECT BEAH RATE WITH
KEV PHOTOMS /SEC PHOTONS PER BUILDOP
CRa#2-SEC (HR/HR)

1 0500 8.312D+12 0.0000D+00 0.0000D+00 0.0000D+00
2 .1000 8.507D+12 1.1710D+02 5.7214D~06 1.8960D-07
3 2000 4.476D+13 1.9061D+02 1.66820~01 1.59300-02
L] .3000 7.741D+13 1.3495D+02 5.1782D+00 5.3041D-01
5 4000 2.200D+14 9.0688D+01 9.1685D+01 8.1900D+00
6 .5000 1.334D+14 6.4211D+01 2.1045D+02 1.5810D401
7 .6000 7.064D+14 4.7872D+01 3.1519D+03 2.0521D+02
¢ .8000 1.005D+15 3.0144D+01 2.1321D+04 1.0798D+03
9 1.0000 1.185D+15 2.1205D+01 7.8676D+04 3.30320+03
10 1.2000 3.906D+14 1.6104D+01 6.3560D+04 2.28690403
1 1.5000 3.009D+14 1.1820D+01 1.3266D+05 3.9672D+03
.2 1.8000 1.785D+14 9.4206D+00 1.6630D+05 4.5847D+03
13 2.2000 5.521D+13 7.49760+00 1.0895D+05 2.8053D403
4 2.6000 1.313D413 6.2819D+00 4.5532D+04 1.0999D+03
5 3.0000 9.200D+11 5. 4437TD+00 5.0019D+03 1.1382D+02
16 3.5000 1.415D+11 4.7263D+00 1.1767D+03 2.5680D+01
17 4.0000 1.294D+11 4.2043D+00 1.5211D+03 3.2105D+01
8 5.0000 8.313D+09 3.49720+00 1.6040D+02 337140400
T0TAL 4.329D+15 6.2882D+05 1.9532D+04
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PROGRAN QA D  (VERSION

1.1 )

RAK ON 10/09/1992 thtd

ragc D/é oF D—77

GEOMETRY TYPE 12 - AMNULAR CYLINDER, SAS (16-IN PIPE, 0.25-IN WALL)

.EOMETRY TYPE: ANNULUS , SHIELD AT SIDE

OURCE VOLUME:

MATERIAL: WATER

LADDING:

NATERIAL: IRON

SHIELD:

CENTER CYLINDER:

MATERIAL: CONCRETE

MATERIAL: CONCRETE

JIISTANCES:

CLAD-T0-SBIELD
SEIELD-T0-DETECTOR
DISPLACEMENT

ETECTOR NUMBER 1 SURFACE OF VOLUN  COORDINATES - X

(014 KEAN
L ENERGY

REV
1 .0500
2 .1000
3 .2000
4 .3000
5 .4000
6 5000
7 .6000
] .8000
9 1.0000
10 1.2000
u 1.5000
12 1.8000
1 2.2000
1 2.6000
15 3.0000
16 3.5000
17 4.0000
13 5.0000

TOTAL:

SOURCE
STRENGTE
FFBOTONS /SEC

7.758D+12
7.940D412
4.178D+13
7.225D413
2.054D+14
1.245D+14
6.594D+14
9.383D+14
1.106D+15
3.646D+14
2.808D+14
1.666D+14
5.153D+13
1.225D+13
8.587D+11
1.320D+11
1.207D411
7.759D409

4.040D+15

RADICS: 19.68

THICKNESS: .64

THICKNESS: .00

RADIUS: 5.08

288
299

NEAN BOILDOP
PACTORS

1.3003D+02
3.3541D+01
9.9597D+00
6.3044D+00
4.8677D+00
4.0874D+00
3.5778D+00
2.9639D+00
2.6030D+00
2.3657D+00
2.1326D+00
1.9780D+00
1.8361D+00
1.7348D+00
1.6575D+00
1.5842D0+00
1.5261D+00
1.4421D+00

HEIGHT:  228.60

BEIGHT: 228.60

PARTICLE FLUX
DIRECT BEAN
PHOTONS PER

Ci##2-SEC

2.6861D+02
4.2419D+06
1,2277D+08
3.1351D+08
1.1113D+09
7.8906D+08
4.7324D+09
8.1516D+09
1.1102D+10
4.1116D409
3.62110+09
2.3806D+09
8.1803D+08
2.1091D+08
1.5787D+07
2.5846D406
2.4898D+06
1.7247D+05

3.7490D+10

GAXMA DOSE
RATE WITH
BOILDUP

(XR/ER)

1.0143D+01
4.0265D+04
£6.1261D+05
1.5002D+06
5.3285D+06
3.7735D+06
2.3027D+07
4.0590D+07
5.7219D+07
2.1733D+07
1.9538D+07
1.3739D+07
5.1583D+06
1.4071D+06
1.0938D+05
1.8906D+04
1.9074D+04
1.4948D+03

1.9381D+08

VOLUME: 2.5961D+05

2.0315D401 Y  0.0000D+00 I  1.1430D+02



LI PROGRAM QAD

(VERSION

pe9e DI7 of DA

1.1 ) RAN ON 10/09/1992 LR

GEOMETRY TYPE 12 - ANNULAR CYLINDER, SAS {16-IN PIPE, 0.25-IN WALL)

BOMETRY TYPE: ANNULOS , SEIELD AT SIDE

“OURCE VOLUME:
MATERIAL: WATER

CLADDING:
MATERIAL: IRON

SHIELD:
MATERIAL: CONCRETE

CENTER CYLINDER:
NATERIAL: CONCRETE
ISTANCES:
CLAD-TO-SHIELD ®
SHIELD-T0-DETECTOR =
DISPLACENENT =

JETECTOR NUMBER 2
GRP HEAN SOURCE

LY ENERGY STRENGTH
REV PHOTONS/SEC

1 .0500 7.758D+12
2 1000 7.940D+12
3 .2000 4.178D+13
4 <3000 7.225D413
5 4000 2.054D+14
6 .5000 1.245D+14
7 6000 6.594D+14
8 .8000 9.383D+14
9 1.0000 1.106D+15
10 1.2000 3.646D+14
11 1.5000 2.808D+14
12 1.8000 1.666D+14
13 2.2000 5.153D+13
14 2.6000 1.225D413
15 3.0000 8.587D+11
16 3.5000 1.320D+11
17 4.0000 1.207D+411
18 5.0000 7.759D+09
FOTAL: 4.040D+15

RADIUS:
THICKNESS:
THICKNESS:

RADIUS:

5.08

.00
.00

929

HEAN BOILDUP
FACTORS

1.1113D+02
3.0280D+01
9.4809D+00
6.0813D+00
4.7298D+00
3.9909D+00
3.5055D+00
2.9179D+00
2.5706D+00
2.3413D400
2.1150D+00
1.9643D+00
1.8254D+00
1.7260D+00
1.6498D+00
1.57750+00
1.5200D+00
1.4369D+00

19.68

.64

.w

5.08

CN 70 SELD  COORDIRATES - X

HEIGHT: 228.60

BEIGHT: 228.60

PARTICLE FLUX
DIRECT BEAK
PBOTOXS PER

CH#22-SEC

4.3812D+02
3.5409D+06
9.3715D407
2.3561D+08
8.2894D+08
5.8576D+08
3.5011D+09
6.0029D+09
$.1506D+09
3.0121D+09
2.6470D+09
1.7377+09
5.9639D+08
1.5364D+08
1.1494D407
1.8808D406
1.8111D+06
1,2541D+05

2.7564D+10

2.5395D+01

Y  0.0000D+00 3

GARMA DOSE

RATE WITR
BOILDUP
(XR/HR)

1.4139D+01
3.0343D+04
4.4514D405
1.0875D+06
3.8619D406
2.7351D406
1.6692D+07
2.927D+07
4.1485D407
1.5757D407
1.4164D+07
9.9590D+06
3.7388D+06
1.0198D+06
7.9261D+04
1.3699D+04
1.3820D+04
1.0830D+03

1.4051D+08

VOLUME: 2.5961D+05

1.1430D+02
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PROGRAX QA D

(VERSION

1.1 )

RAN O 10/09/1992

’que,,b'g oP bz 7

[ ]

GEOMETRY TYPE 12 - ANNULAR CYLINDER, SAS (16-IN PIPE, 0.25-IN WALL)

BOMETRY TYPE: ANNULUS , SHIELD AT SIDE

SOURCE VOLUME:
NATERIAL: WATER

CLADDING:
KATERIAL: IRON

SBIELD:
MATERIAL: CONCRETE

+ENTER CYLINDER:
MATERIAL: CONCRETE
ISTANCES:
CLAD-T0-SHIELD z
SHIELD-T0-DETECTOR =
DISPLACENENT =

DETECTOR WUMBER 3

wRP HEAN SOURCE
Y ENERGY STRENGTH
KEV PROTONS/SEC
1 0500 7.758D+12
2 1000 7.940D+12
3 . 2000 4.178D+13
4 .3000 7.225D+13
5 4000 2.054D+14
6 5000 1.245D+14
7 .6000 6.594D+14
8 .8000 9.383D+14
9 1.0000 1.106D+15
10 1.2000 3.646D+14
u 1.5000 2.308D+14
2 1.8000 1.666D+14
43 2.2000 5.153D+13
1 2.6000 1.225D+13
(5 3.0000 8.587D+11
16 3.5000 1.320D+11
17 4.0000 1.207D+11
18 5.0000 7.759D+09
TOTAL: 4.040D+15

RADIUS:  19.68
THICKNESS: .64
YEICKNESS:  60.96
RADIDS: 5.08
5.08 O

.w m

.00 O

ATe /O OF SHLD COORDINATES - X

NEAN BUILDUP
PACTORS

0.0000D+00
1.1966D+02
1.9959D+02
1.4204D+02
9.5524D+01
6.7632D+01
$.0392D+01
3.1669D+01
2.2233D+01
1.6855D+01
1.2339D+01
9.8107D+00
7.7862D+00
6.5079D+00
5.6272D+00
4.8740D+00
4.3268D+00
3.5873D+00

BEIGHT:  228.60

HEIGHT:  228.60

PARTICLE PLOX
DIRECT BEAX
PBOTONS PER

CN##2-SEC

0.0000D+00
4.9043D-06
1.8163D-01
6.0845D+00
1.1310D+02
2.6940D+02
4.1589D+03
2.9521D+04
1.1309D+05
9.4196D+04
2.0368D+05
2.6299D405
1.7633D+05
7.5124D+04
8.3792D+03
1.9963D+03
2.6064D+03
2.7798D+02

9.7274D+05

8.6355D+01 Y

GANMA DOSE
RATE GITH
BUILDOP

(XR/HR)

0.0000D+00
1.6607D-07
1.8162D0~02
6.5594D-01
1.0642D+01
2.1317401
2.8503D402
1.5706D+03
4.9785D403
3.5473D+03
6.3582D+03
7.5271D403
4.7153D403
1.8801D+03
1.9709D+02
44927401
5.6613D+01
5.993204+00

3.1200D+04

0.0000D+00 2

VOLUME: 2.5961D+05

1.1430D+02



LI L) PROGRAN QA D

GEOMETRY TYPE 13 - ANNULAR CYLINDER, SAE (16-IN PIPE, 0.25-IN WALL)

POMETRY TYPE: ANNULUS , SHIELD AT END

"OURCE VOLUNE:
MATERIAL: WATER

CLADDING:
MATERIAL: TROM

SHIELD:
MATERIAL: CONCRETE

CENTER CYLINDER:
NATERIAL: CONCRETE
'ISTANCES:
CLAD-70-SHIELD
SHIELD-TO-DETECTOR
DISPLACEMENT

NETECTOR NUMBER 1 SURPACE OF VOLUN  COORDINATES - X

GRP HEAN SOURCE
| Y ENERGY STRENGTH
KV PHOTONS/SEC

L0500  7.758D+12
1000 7.940D412
2000  4.178D413
3000 7.225D413
A000  2.054DH14
1.245D+14
6.594D+14
9.383D+14
1.106D+15
3.646D414
2.808D+14
1.666D+14
5.153D+13
1.225D413
8.587D+11
1.320D+11
1.207D+11
7.7591+09

:

—
O W oI WN &N
.

§EEEE

—
("]

[
Lo,

b
E ]
28888

—
oo

g
E

4.040D+15

RADIUS:
TRICKNESS:
THICKNESS:

RADIUS:

5.08 M
‘w G
.m G

NEAR BUILDCP
PACTORS

3.4075D+02
1.1233D+02
2.5373DH01
1.3541D+01
9.3008D+00
7.1783D+00
5.8954D+00
4.4554D+00
3.67130+00
3.1839D+00
2.7320D+00
2. 44920400
2.2020D+00
2.0336D+00
1.9092D+00
1.7961D+00
1.7086D+00
1.5865D+00

(VERSION

19.68

.64

.00

5.08

1.1 )

HEIGHT: 228.60

HEIGHT: 228.60

poge DI9 of D27

RAN ON 10/09/1992 LR

0.0000D+00 Y
PARTICLE FLOX GAMNA DOSE
DIRECT BEAN RATE WITH
PHOTONS PER BUILDOP
Q#42-SEC (MR/HR)
7.2023D~02 7.1269D-03
2.4275D+05 7.7164D403
2.0895D+07 2.6561D+05
7.1080D+07 7.3052D405
2.9551D+08 2.7073D406
2.3402D+08 1.9655D¥06
1.5233D+09 1.2213D407
2.9522D+09 2.2098D407
4.3662D+09 3.1739D+07
1.7202D+09 1,2237D407
1.6186D+09 1.1188DH07
1.1146D+09 7.9648D406
3.9996D+08 3.0247D+06
1.0632D+08 8.3149D405
8. 1491D406 6.5034D+04
1.3611D+06 1.1288D+04
1.3322D406 1.1427D+04
9.4168D+04 8.9786D+02
1.4434D410 1.0706D+08

VOLUKE: 2.5961D+05

0.0000D+00 3 2.2924D+02



1l

F‘.v& b}ﬁ dp D-Z?

LR PROGRAX ¢ AD (VERSION 1.1 ) RAN ON 10/09/1992 thtd

GEONETRY TYPE 13 -~ ANNULAR CYLINDER, SAE (16-IN PIPE, 0.25-IN WALL)

2OMPTRY TYPE: ANNULUS , SHIELD AT END

“J0RCE VOLOME:
NATERIAL: WATER RADIOS: 19.68 HEIGHT: 228.60 VOLUME: 2.5961D+05
CLADDING:
NATERIAL: IRON THICKNESS: .64
SEIELD:
MATERIAL: OCONCRETE THICKIESS: .00
CUNTER CYLINDER:
HMATERIAL: COMCRETE RADIUS: 5.08 HEIGHT: 228.60
'[STANCES:
CLAD-10-SEIELD + 5,08 (N

SHIZLD-TO-DETECTOR = .00 OM
DISPLACRMENT = 00N

“ETECTIOR NUNBER 2 Ol 10 SELD  OOORDINA"ZS - X 0.0000D+00 Y  0.0000D+00 I  2.3432D+02
GRP NEAN SO0RCE REAN BOILDOP PARTICLE FLOX GAMMA DOSE
n ENERGY STREVSTE PACTORS DIRECT BEAK RATE WITE

4] PBOTONS /SEC PEOTONS PED BOILDOP
CHes2-SEC (HR/BR)

i 0500 7.758D+12 1.6183D+07 4.3196D+01 2.0300D+00
2 1000 7.5400412 3.6378D+01 2.4708D+06 2.543TD+04
b} 2000 4.1780413 9.2966D+00 7.85600+07 3.65900+05
4 3000 7.2250+13 5.7357D+00 1.9944D+08 8.6825D+05
5 4000 2.054D+14 4.4045D+00 6.9979D+08 3.0362D+06
6 3000 1.245D414 3.6973D+00 | B 2.1279D+06
7 6000 6.594D+14 3.2399D+00 2.9225D+09 1.2871D407
] 8000 9.383D+14 2,63470+00 4.9497D+09 2.24080+07
9 1.0000 1.106D+15 2.3779D+00 6.6428D+09 3.1276D407
10 1.2000 3.646D+14 2.17100+00 2.4283D+09 1.1779D+07
1 1.5000 2.408D+14 1.9691D+20 2.1045D+09 1.0484D+07
2 1.8000 1.666D+14 1.8361D+00 1.3650D+09 7.3124D+06
13 2.2000 5.153D+13 1.71480+00 4.6232D+08 2.722TDH6
4 2.6000 1.225D+13 1.6288D+00 1.1782D+08 7.3799D+05
15 3.0000 8.507+11 1.56320+00 8. 7348D+06 5.7075D+04
16 3.5000 1.3200+11 1.50150+00 1.4164D406 9.8201D+03
17 4.0000 1.20M411 1.4525D+00 1.3537D406 9.3711D+03
18 5.0000 7.759D+09 1.38220+00 9.2627D+04 7.6994C+02
TOTAL: 4.040D+15 2.20TT410 1.0610D+08



LI

PROGRAN

QAD  (VERSION

1.1 )

RAN ON  10/09/1992 thet

GEOMETRY TYPE 13 - ANNULAR CYLINDER, SAE (16-IN PIPE, 0.25-IN WALL)

POMETRY TYPE: ANNULOS , SHIELD AT END

SOURCE VOLUME:

NATERIAL: VATER

CLADDING:
MTZRIAL: IRON

SHIELD:
MATERIAL: CONMCRETE

CENTER CYLINDER:

NETECIOR NUMBER 3

P

ChSwevyounaewnm

NATERIAL: CONCRETE
JISTANCES:
CLAD-70-SHIELD

SBIELD-70-DETECTOR =

DISPLACENENT

KEAR
ENERGY

KEV PBOTONS /SEC

§53

88

.

T HH T

GV W W NN
e o o « & o o =

:

A70 /O OF SHLD  COORDINATES - X

SOURCE
STRENGTE

7.758D+12
7.940D+12
4.178D+13
7.225D+13
2.054D+14
1.245D+14
6.594D+14
9.383D414
1.106D+15
3.646D+14
2.808D+14
1.666D+14
5.153D+13
1.2250413
8.587D+11
1.320D+11
1.20M411
7.759D+09

4.040D+15

RADIUS: 19.68

THICKNESS: .64

THICKNESS: 60.96

RADIUS: 5.08

5.08
Qm a
.00 CX

MEAN BUILDOP
PACTORS

0.0000D+00
1.1737D+02
1.9111D+02
1.3525D+02
9.0845D401
6.4299D+01
4.7924D+01
3.0164D+01
2.12120+01
1.6105D+01
1.1817D401
9.4165D+00
7.4927D+00
6.2767D+00
5.4385D+00
* 4.72120400
4.19930+00
3.4926D+00

HEIGHT: 228.60

HEIGHT: 228.60

0.0000D+00 ¥
PARTICLE FLUX GANNA DOSE
DIRECT BEAN RATE WITH
PHOTONS PER BOILDOP
CH42-SEC (MR/HR)
0.0000D+00 0.0000D+00
5.1187D-06 1.7003D-07
1.51210-01 1.4477D-02
4.7101D4+00 4.8350D~01
8.3554D+01 7.4766D+00
1.9201D+02 1.4445D+01
2.8780D+03 1.8758D402
1.9486D+04 9.8746D+02
7.1936D+04 3.0212D+03
5.8124D+04 2.0915D+03
1.2132D+05 3.62700+03
1.5249D+05 4.18950+03
9.9550D+04 2.5617D+03
4.1580D+04 1.0036D+03
4.5650D+03 1.0378D402
1.0730D+03 2.3392D+01
1.3860D+03 2.9218D+01
1.4593D+02 3.0631D+00
5.7481D+05 1.7852D404

0.0000D+00 3

VOLUME: 2.5961D+05

2.9527D+02

F“—je D;, of DJ.



[ ]

GEOMETRY TYPE: RECTANGULAR BOX

PROGRAM

GEOKETRY TYPE § - SLAB SHIELD PARALLEL T0 PACE

QAD

(VERSION

1.1 )

RAN ON 10/09/1992

OURCE VOLUNE:
RATERIAL: WATER LENGTE: 20.00 BEIGET:  25.00 DEPTH:
LADDING:
NATERIAL: IRON THICKNESS:
SHIELD:
MATERIAL: CONCRETE TRICKNESS:
VISTANCES:
CLAD-10-SEIELD z 50.00 O
SHIELD-TO-DETECTOR = 5.00 (M
DISPLACEMENT t 500
YETECTOR NUMBER 1 SURFACE OF VOLUN  COORDIMATES - X  1.1000D+01 Y
GRP NEAN SOURCE KEAN BOILDOP PARTICLE PLUX GANNA DOSE
0 ENERGY STRENGTB FACTORS DIRECT BEAN RATE WITH
NEV PBOTONS /SEC PEOTONS PER BUILDOP
(N#+2-SEC {MR/HR)
1 .0500 1,494D+11 2.2582D0402 1.4906D+00 9.7749D-02
2 .1000 1.529D+11 4.4515D+01 1.2112D+06 1.5258D404
3 .2000 8.046D+11 1.0178D+01 6.1796D+07 3.1509D+05
4 +3000 1.392D+12 6.0419D+00 1.6841D+08 7.7230D+05
5 .4000 3.955D+12 4.5486D+00 6.0490D+08 2.7102D+06
6 .5000 2.398D+12 3.7698D+00 4.2995D+08 1.8964D+06
7 .6000 1.270D+13 3.2735D+00 2.5699D+09 1.1441D407
8 83000 1.807D+13 2.6890D+00 4.3780D04+09 1.9778D+07
9 1.0000 2.130D+13 2.3537D+00 5.8862D+09 2. 74320407
10 1.2000 ~ 7.021D+12 2.1370D+00 2.1498D+09 1.0265D+07
11 1.5000 5.409D+12 1.9276D+00 1.8582D0+09 9.0620D+06
12 1.8000 3.208D+12 1.7919D+00 1.1982D+0% 6.2644D+06
13 2.2000 9.925D+11 1.6702D+00 4.0222D+08 2.3072D+06
u 2.6000 2.360D+11 1.5855D+00 1.0156D+08 6.1922D+05
15 3.0000 1.654D+10 1.5214D+00 7.4630D+06 4.7492D+04
16 3.5000 2.5430+09 1.4629D+00 1.1973D406 8.0876D+03
17 4.0000 2.325D+09 1.4166D+00 1.1333D+06 8.0591D+03
18 5.0000 1.494D+08 1.3521D+00 7.6182D+04 6.1907D+02
TOTAL: 7.781D+413 1.9820D+10 9.2942D+07

0.0000D+00 &

pe9e D22 ¢ D27

10.00VOLUME: 5.00000M+03

1.2500D+01



'EOMETRY TYPE: RECTANGULAR BOX

SOURCE VOLUME:
NATERIAL: WATER LENGTE: 20.00 HEIGHT:  25.00 DEPTE:
CLADDING:
MATERIAL: IRON TEICKNESS: 1.00
SHIELD:
NATERIAL: CONCRETE THICKNESS:
JISTANCES:
CLAD-10-SBIELD = 50,00 X
SHIELD~TO-DETECTOR = 5.00 CN
DISPLACENENT = 5,00 (W
DETECTIOR WUMBER 2 CX 70 SELD  COORDINATES - X  6.6000D+01 Y  5.0000D+00 2
oRP NEAN SOURCE NEAN BUILDUP PARTICLE FLUX GAMMA DOSE
| ] ENERGY STRENGTE FACTORS DIRECT BEAN RATE WITE
NEV PHOTONS /SEC PHOTONS PER BOILDOP
CN#42-SEC (MR/HR)
1 .0500 1.494D+11 1.9832D+02 5.0035D~-01 2.8816D-02
2 .1000 1.529D+11 2.8848D+01 1.0302D+05 8.4108D+02
3 2000 8.046D+11 6.2881D+00 3.1011D+06 9.7696D+03
4 .3000 1.392D+12 3.9148D+00 7.4106D406 2.2020D+04
5 .4000 3.955D+412 3.0796D+00 2.4321D+07 7.5291D+04
6 .5000 2.398D+12 2.6429D+00 1.6806D+07 5.1968D+04
7 .6000 1.270D+13 2.3600D+00 9.6749D+07 3.1053D+05
 } . 8000 1.807D+13 2.0233D+00 1.5564D+08 5.2906D+05
9 1.0000 2.130D+13 1.8279D+00 2.0045D+08 7.2548D+05
10 1.2000 7.021D+12 1.7002D+00 7.0755D+07 2.6879D+05
11 1.5000 5.409D+12 1.5754D+00 5.8810D+07 2.3441D+05
12 1.8000 3.208D+12 1.4931D+00 3.6858D+07 1.6056D+05
13 2.2000 9.925D+11 1.4186D+00 1.2031D+07 5.8618D+04
] 2.6000 2.360D+11 1.3665D+00 2.9758D+06 1.5638D+04
15 3.0000 1.654D+10 1.3268D+00 2.1519D+05 1.1934D+03
16 3.5000 2.543D+09 1.2903D+00 3.4017D+04 2.0267D+02
17 4.0000 2.325D+09 1.2614D+00 3.1821D404 2.0150D+02
18 5.0000 1.494D+08 1.2212D+00 2.1077D+03 1.5469D+01
TOTAL: 7.781D+13 6.8680D+08 2.4646D+06

PROGRAN QA D  (VERSION

GEOMETRY TYPE 5 - SLAB SHIELD PARALLEL TO PACE

1-1 )

RAM ON 10/09/1992

[ I ]

e D23 of D27

10.00VOLUNE: 5.0000D+03

1.2500D+01



[}

EONETRY TYPE: RECTANGULAR BOX

SOURCE VOLUME:

PROGRAX QA D  (VERSION

GEOMETRY TYPE 5 - SLAB SHIELD PARALLEL 70 FACE

MATERIAL: WATER

CLADDING:
KATERIAL: IRON

SBIELD:

NETECTOR NUMBER 3

kP
Y

OO ~JONN & WN

NATERIAL: CONCRETE
ISTANCES:
CLAD-T0~-SHIELD

SBIELD-10-DETECTOR =

DISPLACENENT

NEAN
ENERGY

SOURCE
STRENGTE

KV PHOTONS/SEC

.0500
.1000

1

Hii

-

T

g
E

1.494D411
1.529D+11
8.046D411
1.392D412
3.955D+12
2.398D412
1.270D+13
1.807D+13
2.130D+13
7.021bt12
5.409D+12
3.208D+12
9.925D+11
2.360D+11
1.654D410
2.543D409
2.325D409
1.494D+08

LENGTH: 20,00 BHEIGHT:  25.00 DEPTH:
TRICKNESS: 1.00
THICKNESS:  5.00
= 50.00 (N
5.00 CX
5.00 CX
AT® /C OF SHLD COORDINATES - X  7.1000D+01 Y  5.0000D+00 2
NEAN BUILDOP PARTICLE FLOX GAMNA DOSE
FACTORS DIRECT BEAM RATE WITH
PEOTONS PER BUILDOP
(N#42-SEC (MR/ER)
3.3452D0+02 2.9800D-03 2.8949D-04
7.6514D+01 1.1163D+04 2.4172D+02
1.6711D+01 6.1401D+05 5.1405D+03
9.2154D+00 1.8148D+06 1.2694D+04
6.5221D+00 6.9623D+06 4.4727TD+04
$.1578D+00 5.2035D+06 3.14020+04
4.3195D+00 3.2351D407 1.9004D+05
3.3674D+00 5.8379D+07 3.3026D+05
2.8429D+00 $.1739D+07 4.6011D+05
2.5133D+00 3.0800D+07 1.7295D+05
2.2049D+00 2.7515D+07 1.5349D+05
2.0091D+00 1.8201D+07 1.0669D+05
1.8370D+00 6.2664D+06 3.9535D+04
1.7195D+00 1.6130D+06 1.0666D+04
1.6323D+00 1.2039D+05 8.2141D+02
1.5530D+00 1.9602D+04 1.4057D+02
1.4917D+00 1.8781D+04 1.4064D+02
1.4068D+00 1.2863D+03 1.0880D+01
2.7163D+08 1.5591D+06

7.781D+13

1.1 )

RAN OF 10/09/1992

LI I

Fﬁye, Day f Da7

10.00VOLUME: 5.0000D+03

1.0000D+01



LR ]

PROGRAN QA D  (VERSION

GEONETRY TYPE 8 - SPHERE

JOMETRY TYPE: SPHERE

SOURCE VOLUNE:

MATERIAL: WATER RADIUS: 10.00
CLADDING:

NATERIAL: IRON THICKNESS:  1.00
SHIELD:

NATERIAL: CONCRETE TRICKNESS: .00

[STANCES:

CLAD-TO-SHIELD = 50.00 CN

SHIELD-TO-DETECTOR = 5.00 M

DISPLACENENT = 00 CX

“YTECTOR WUMBER 1 SURFACE OF VOLUM  COORDINATES - X

GRP NEAN SOURCE HEAN BOILDOP
LY ENERGY STRENGTH PACTORS
KV PHOTONS /SEC
1 0500 1.2520411 2.3903D+02
? 1000 1.2810411 4.6477TD+01
3 2000 6.741D+11 9.6330D+00
¢ 3000 1.166D412 5.6403D+00
5 .4000 3.313D412 4. 23910400
6 5000 2.009D412 3.5163D+00
7 .6000 1.064D+13 3.0577D4+00
8 .8000 1.514D413 2.5203D+00
] 1.0000 1.784D+13 2.2139D4+00
10 1.2000 5.882D412 2.0163D+00
1 1.5000 4.531D412 1.6261D+00
2 1.8000 2.687D412 1.7027D+00
13 2.2000 8.315D411 1.59220+00
1] 2.6000 1.977D+11 1.5155D+00
5 3.0000 1.385D410 1.4576D+00
«6 3.5000 2.1300+09 1.4046D+00
17 4.0000 1.948D409 1.3630D+00
] 5.0000 1.252D+08 1.3051D+00
TOTAL: 6.519D+13

1.1 )

1.1000D+01 Y
PARTICLE FLOX GANMA DOSE
DIRECT BEAM RATE WITE
PHOTONS PER BUILDOP
CHa42-SEC (MR/ER)
1.1772D+00 8.1713D-02
1.1365D+06 1.4948D+04
5.4649D407 2.6374D+05
1.4521D+08 6.2164D+05
5.1484D+08 2.1497D+06
3.6259D+08 1.4917D+06
2.1513D409 8.9461D+06
3.6208D+09 1.5331D+07
4.8203D+09 2.1130D+07
1.7463D+09 7.8670D+06
1.4943D+05 6.9038D+06
9.5687D+08 4.7534D+06
3.1903D+08 1.7445D+06
$.0164D+07 4.67.0D405
5.8706D+06 3.576TD+04
9.3869D+05 6.0882D+03
8.8635D+05 6.0645D+03
5.9465D+04 4.6641D+02
1.6275D+10 7.1733D407

RAN ON  10/09/1992

0.0000D400 2

Iﬂajc D.)f a/’DA?

[N ]

VOLONE: 4.1888D+03

0.0000D+00



LI PROGRAX QAD  (VERSION

GEOMETRY TYPE 8 - SPHERE

SEONETRY TYPE: SPHERE

SOURCE VOLUME:

NATERIAL: WATER RADIUS: 10.00
CLADDING:

NATERIAL: IRON TBICKNESS:  1.00
SHIELD:

NATERIAL: CONCRETE THICKNESS: .00
DISTANCES:

CLAD-10-SHIELD = 50,00 OX

SBIELD-T0-DETECTOR = 5.00 (M

DISPLACEMENT = 000CM

DETECTOR NUMBER 2

GRP HEAN SOURCE NEAN BUILDUP
Y ENERGY STRENGTE FACTORS
XEV PEOTONS/SEC
1 0500 1.252D411 2.2102D+02
2 1000 1.281D0411 4.4066D+01
3 2000 6.741D+11 9.4336D+00
4 .3000 1.166D+12 5.5663D+00
5 .4000 3.313D412 4.1978D+00
6 .5000 2.009D+12 3.4890D+00
7 .6000 1.064D+13 3.0381D+00
8 .8000 1.514D+13 2.5085D+00
9 1.0000 1.784D+13 2.2058D+00
10 1.2000 5.882D+12 2.0104D+00
11 1.5000 4.531D+12 1.8219D+00
12 1.8000 2.687D412 1.6994D+00
13 2.2000 8.315D+11 1.5896D+00
Y| 2.6000 1.977411 1.5132D+00
15 3.0000 1.385D+10 1.4555D+00
16 3.5000 2.130D+09 1.4027D+00
1 4.0000 1.948D+09 1.3612D+00
18 §.0000 1.2520+08 1.3034D+00
TOTAL: 6.519D+13

CM 70 SELD  COORDINATES - X

1.1 )

RAN ON 10/09/1992

6.6000D+01 Y
PARTICLE FLUX GANMA DOSE
DIRECT BEAN RATE WITE

PBOTONS PER BOILDOP

CHa#2-SEC (MR/ER)
4.6301D-02 2.97180-03
2.7789D+04 3.4654D+02
1. 2444DH06 5.8816D+03
3.2751D+06 1,3837D+04
1.1571D4+07 4.7843D+04
8.1334D+06 3.3202D+04
4.8198D+07 1.9314D+05
8.0997D+07 3.4134D405
1.0773D+08 4.7051D+05
3.9005D+07 1.7520D+05
3.3359D407 1.5376D+05
2.1356D+07 1.0589D+05
7.1196D+06 3.8867D+04
1.7890D+06 1.0411D+04
1.3102D+05 7.9714D+02
2.0954D+04 1.35720+02
1.9788D+04 1.35220+02
1,3281D403 1.0403D+01
3.6398D408 1.5973D+06

0.0000D+00 3

fagc D}‘ ofo D27

[N ]

VOLOME: 4.1888D+03

0.0000D+00



LI PROGRAX QA D  (VERSION 1.1 ) RAN OF 10/09/1992
GEOMETRY TYPE 8 - SPHERE
SEOMETRY TYPE: SPHERE
SOURCE VOLUME:
NATERIAL: WATER RADIUS: 10.00
CLADDING:
HATERIAL: IRON THICKNESS:  1.00
SHIELD:
NATERIAL: CONCRETE YEICKNESS: 10.00
JISTANCES:
CLAD-10-SBIELD = 50,00 O
SHIELD-TO-DETECTOR = 5.00 CX
DISPLACEMENT = 00N
JETECTOR WUMBER 3 AT /0 OF SHLD COORDINATES - X  7.6000D+01 Y
GRP HEAN SOURCE KEAN BUCILDOP PARTICLE PLUX GAHNA DOSE
) ENERGY STRENGTE FACTORS DIRECT BEAX RATE WITH
NEV PHOTONS /SEC PHOTONS PER BUILDUP
CN#42-SEC {MR/HR)
1 .0500 1.252D+11 5.6353D+02 1.8189D-06 2.9766D-07
2 .1000 1.281D+11 2.0268D+02 3.4957D+02 2.0050D+01
3 .2000 6.741D+11 4.3070D+01 5.1717D+04 1.1160D+03
4 3000 1.166D+12 2.1344D401 2.0731D+05 3.3585D+03
5 .4000 3.313D412 1.3772D+01 9.5819D+05 1.2998D+04
6 .5000 2.009D+12 1.0131D+01 8.1893D+05 9.7071D+03
7 .6000 1.064D+13 8.0176D+00 5.6510D+06 6.1618D+04
.8000 1.514D+13 5.7367D+00 1.1920D0407 1.1488D+05
9 1.0000 1.784D413 4.5463D+00 1.8707D407 1.6840D+05
10 1.2000 . 5.882D+12 3.8287D+00 7.7075D+06 6.5933D+04
11 1.5000 4.531D+12 3.1841D+00 7.6035D+06 6.1251D+04
12 1.8000 2.687D+12 2.7912D+00 5.4167D+06 4.4111D+04
13 2.2000 8.315D+11 2.4560D+00 2.0066D+06 1.6925D+04
14 2.6000 1.977D+11 2.2326D+00 5.4564D+05 4.6846D+03
15 3.0000 1.385D+10 2.0708D+00 4.2538D+04 3.6821D+02
16 3.5000 2.130D+09 1.9259D+00 7.2135D+03 6.4150D+01
17 4.0000 1.948D+09 1.8158D+00 7.1429D403 6.5110D+01
18 5.0000 1.252D+08 1.6643D+00 5.1261D+02 5.1288D+00
TOTAL: 6.519D+13 6.1652D+07 5.6550D+05
t4+END PROGRAN QAD (VERSION 1.1 )

TINE OFF =10:08:02

DATE =10/09/1992

0.0000D+00 2

lOagc D27 oPDJ?

L

VOLUNE: 4.1888D+03

0.0000D+00
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Disclaimer
Program Name PARABINT Version 1.2

EGS CORPORATION INTERNATIONAL MAKES NO REPRESENTATION OR WARRANTY
OF ANY KIND WHATSOEVER, INCLUDING, BUT NOT LIMITED TO, repre-
sentations or warranties, express or implied, of MERCHANTABILITY,
FITNESS FOR USE OR PURPOSE, accuracy of completeness c¢f process,
procedures, designs, definitions, instructions, information, or
functioning of this program and related material; EGS further
expressly disclaims any knowledge for such use, nor shall the fact
of making it available constitute any such representation,
warranty, or knowledge, nor does EGS assume any liability,
responsibility or obligation arising from the use or malfunctioning
of this computer program or related materials.

October 1992
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Abstract

Computer program PARABINT version 1.2 was created for use in the
RADMODL system. The RADMODL system was developed to calculate the
radiation environment in various areas of the Savannah River K
reactor following a radiologically significant accident. This
report documents the verification of that version by showing that
the same results are obtained as are calculated with version 1.1
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Purpose: To verify PARABINT Version 1.2.

Verification: PARABINT version 1.2 was generated for use with
RADMODL. RADMODL is a computer code system developed to calculate
the radiation environment in various areas of the Savannah River K
reactor following a radiologically significant accident. Since
PARABINT is a module in this code system which takes its input from
the output of preceding modules, user options which are available
in version 1.1 (ref. 1) were replaced in version 1.2 with fixed
information related to the code system. PARABINT version 1.2 was
tested with the same test input data as were used in version 1.1.
These test inputs are listed below.

1. These test data represent one quarter of a circle of radius 2.
21nly seven points are used.
0.0000E+00 2.0000E+00
0.51763809 1.931851653
1.0000E+00 1.73Z21E+400
1.414213562 1.414213562
1.7321E+00 1.0000E+Q0
%.931851653 0.51763809
2.0000E+0C 0.0000E+0CO0
2. In this test the area under a <decreasing exponential (e™) is
calculated between the limits of zero (0) and one (1). Six
points are used in this case.
0.0000E+00 ..0000E+0C
2.0000E-01 £.1873E-01
4.0000E=-01 6.7032E~01
6.0000E~-01 5.4881E-01
8.0000E-01 4.4933E~01
1.0000E+00 3.6788E-01
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3. In this test the same quarter circle is used as in test 1,
with a rectangle added before the gquarter circle. Twelve
points are used.
0.0000E+00 2,0000E+00
1.0000E-01 2.0000E+00
2.0000E-01 2.0000E+00
3.0000E-01 2.0000E+00
4.0000E~-01 2.0000E+00
5.0000E~01 2.0000E+00
1.01763809 1.931851653
1.5000E+00 1.7321E+00
1.914213562 1.414213562
2.0000E+00 1.0000E+00
2.431851653 0.51763809
2.5000E+00 0.0000E+00

The results are shown in tables 1-3, resp. Note that the original
output does not have the table numbers but instead has "N", just as
does the title. To differentiate the test cases the table numbers
were inserted manually. For comparison, the output of version 1.1
is shown in tables 4-6.

A listing of program PARABINT version 1.2 is provided in Appendix
A.

conclusion: The results in tables 1-3 are identical to those in
tables 4-6. On the basis of these results it is concluded that
version 1.2 is verified.
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CalculateS by #~22

* % *
* %

*

Time

0.000E+00
5.176E-01
1.000E+00
1.414E+00
1.732E+00
1.932E+00
2.000E+00

* *« * E N D

TIME

PROGRAM

TODAY'S DATE

PARABINT

VERSION NUMBER = 1.2

(PC)

Date M%ﬁkz’

REVISION DATE WAS 7/

IS AT YOUR SERVICE *

22/92

= 10/02/1992 START TIME = 11:46:43
Table 1
Dose Rate Integral Total
2.000E+00
1.932E+00 1.024E+00 1.024E+00
1.732E+00 8.911E-01 1.915E+00
1.414E+00 6.603E-01 2.576E+00
1.000E+00 3.952E~-01 2.971E+400
5.176E-01 1.774E-01 3.148E+00
C.000E+00 1.864E-02 3.167E+00
PROGRAM PARABINT (VERSION 1.2 ) % % =%
OFF = 11:46:43 DATE = 10/02/1992

*

*

*

*

*
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* * %
* *®

*

Time

0.000E+00
2.000E-0Q1
4.000E-01
6.000E-01
8.000E-01
1.000E+00

* * * END

PROGRAM

Date /@ J# 95 Checket by Qw)

Table 2

Dose Rate

1.000E+00
8.187E-01
6.703E-01
5.488E~01
4.493E-01
3.679E~01

TIME OF

TODAY'’S DATE

F

PARABINT

VERSION NUMBER = 1.2

= 10/02/1992 START TIME =
Integral Total

1.813E-01 1.813E-01
1.485E-01 3.298E-01

1.215E-01 4.513E-01
9.951E-02 5.508E~-01

8.142E-02 6.323E-01

= 11:59:34

(PC)

REVISION DATE WAS

P ROGRAM PARABINT (VERSION

DATE

Late 10//%7/

IS AT YOUR SERVICE

1.2 ) * * %

= 10/02/1992

7/22/92

11:59:34

*

*

*

*

*

*
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PARABINT (PC)

Calculatec by #72

* * * PROGRAM IS AT YOUR SERVICE * * %

* # VERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 * *

* TODAY’S DATE = 10/02/1992 START TIME = 11:59:54
Table 3
N
Time Dose Rate Integral Total

0.000E+00 2.000E+00

1.000E-01 2.000E+00 2.000E-01 2.000E-~-01
2.000E-01 2.000E+00 2.000E-01 4.000E-01
3.000E-01 2.000E+00 2.000E-01 6.000E-01
4.000E-01 2.000E+00 2.000E-01 8.000E-0O1
5.000E-01 2.000E+00 2.000E-01 1.000E+00
1.018E+00 1.932E+00 1.024E+00 2.024E+00
1.500E+00 1.732E+00 8.911E-01 2.915E+90
1.914E+00 1.414E+00 6.603E~01 3.576E+00
2.232E+00 1.000E+00 3.952E~-01 3.971E+00
2.432E+00 5.176E-01 1.774E-01 4.148E+00
2.500E+00 0.000E+00 1.864E-~02 4.167E+00

*« * * END

PROGRAM PARABINT (VERSION 1.2 ) * * *

TIME OFF = 11:59:55 DATE = 10/02/1992
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* * * PROGRAM PARABINT (PC) IS AT YOUR SERVICE * * *
# * VYVERSION NUMBER = 1.1 REVISION DATE WAS 7/22/92 * *
* TODAY'’S DATE = 07/24/1992 START TIME = 12:37:26 *
Table 4
FIRST PARABINT TEST CASE
Time Dose Rate Integral Total

0.000E+00 2.000E+00

5.176E-01 1.932E+00 1.024E+4+00 1.024E+00
1.000E+400 1.732E+00 8.911E-01 1.915E+00
1.414E+00 1.414E+00 6.603E-01 2.576E+00
1.732E+00 1.000E+00 3.952E-01 2.971E400
1.932E+4+00 5.176E-01 1.774E-01 3.148E+00
2.000E+00 0.000E+00 1.864E-02 3.167E+00

* k Kk * PROGRAM PARABINT (VERSION 1.1 ) RAN ON 07/24/1992 *
Table 5
Second PARABINT Test Case
Time Dose Rate Integral Total

0.000E+0O 1.000E+00

2.000E-01 8.187E~01 1.813E-01 1.813E-01
4.000E~-01 6.703E-01 1.485E-01 3.298E~-01
6.000E-01 5.488E-01 1.215E-01 4.513E-01
8.000E-01 4.493E-01 9.951E-02 5.508E-01
1.000E+00 3.679E-01 8.142E-02 6.323E-01
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* % PROGRAM PARABINT (VERSION 1.1 ) RAN ON 07/24/1992 * * * *
Table 6
THIRD PARABINT TEST CASE
Time Dose Rate Integral Total

0.000E+00 2.000E+00

1.000E-01 2.000E+00 2.000E-01 2.000E-01

2.000E-01 2.000E+00 2.000E-01 4.000E-01

3.000E-01 2.000E+00 2.000E-01 6.000E-01

4.000E-01 2.000E+00 2.000E-01 8.000E~-01

5.000E-01 2.000E+00 2.000E-01 1.000E+00

1.018E+00 1.932E+00 1.024E+00 2.024E+00

1.500E+00 1.732E+00 8.911E~-01 2.915E+00

1.914E+00 1.414E+00 6.603E-01 3.576E+00

2.232E+4+00 1.000E+00 3.952E-01 3.971E+00

2.432E+00 5.176E-01 1.774E~01 4.148E+00

2.500E+00 0.000E+00 1.864E-02 4.167E+00

* * * END PROGRAM PARABINT (VERSION 1.1 ) * * %

TIME OFF = 12:39:34 DATE = 07/24/1992
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Disclaimer
Program Name DOSE Version 1.0

EGS CORPORATION INTERNATIONAL AND INFINITE SOFTWARE SOLUTIONS, INC.
MAKE NO REPRESENTATION OR WARRANTY OF ANY KIND WHATSOEVER,
INCLUDING, BUT NOT LIMITED TO, representations or warranties,
express or implied, of MERCHANTABILITY, FITNESS FOR USE OR PURPOSE,
accuracy of completeness of process, procedures, designs,
definitions, instructions, information, or functioning of this
program and related material; EGS further expressly disclaims any
knowledge for such use, nor shall the fact of making it available
constitute any such representation, warranty, or knowledge, nor
does EGS assume any liability, responsibility or obligation arising

from the use or malfunctioning of this computer program or related
materials.

November 1992
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Abstract

This report documents the verification of the computer program DOSE
(PC) Version 1.0. DOSE is the last module of the RADMODL system.
This system is designed to calculate the dose at certain areas of
the Savannah River K reactor. DOSE allows the user to vary such
parameters as the reactor power level, the failed fuel fraction,
and the isotopic release fraction.
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1.0 Introduction

DOSE is the last module of the RADMODL system. This system is
designed to calc'late the dose at certain areas of the Savannah
River K reactor. DOSE allows the user to vary such parameters as
the reactor power level, the failed fuel fraction, and the isotopic
release fraction. The DOSE program is valid for both the liquid and
airborrie model.

DOSE combines the dose calculated at each detector for each class.
A class is a group of isotopes which behave in a similar manner,
and a "detector" is the point at which the dose is calculated. For
the radiation model, RADMODL, the following classes were
established: Te, Br, Cu/Kb, I, noble gases, and particulates (all
other isotopes present). For the LOCA liquid flow model for the 16-
inch break (reference 1), the following classes were used: Te, Br,
Cs/Rb, I, and particulates (all other non-gaseous isotopes
pree.unt) . Photon spectra were calculated for each of these
ciauses, and dose rates were determined from these spectra. For
the LOCA air flow model for the 16-inch break (reference 2), the
same classes were used with the addition of noble gases. However,
(except for the filters for which only iodine or particulates,
resp.. were used), only spectra due to noble gases and iodine were
gene.ated, and dose rates calculated. DOSE uses output from the
compater program PARABINT (reference 3) and from user input to
det:rmine “he total dose (dose due to all of the classes) for this
particular case. The radiation model is set up so that the PARABINT
output is specified on a per class basis.

To verify DOSE, a test case was calculated with Lotus 1-2-3 and
compared with the output from the computer program DOSE.
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2.0 Program Description

The total dose of each detector in the computer program DOSE is
determined by the following method. For each class, multiply the
total dose (taken from the output of computer program PARABINT
under the column labeled "Total") at a particular time by the
release fraction, the failed fuel fraction, and ratio of the power
levels (desired power level divided by the power level for which
the radiation model is based, which is 1250 MW for this model).
Note that the results from DOSE are rounded to the nearest whole
namber. The release fraction is the percentage of the total
assembly inventory for that class which is released to primary
coolant. The failed fuel fraction is that damaged portion of the
reactor core which contributed this fraction of the total power
output. The sum of the product calculated above for all of the
classes at that particular time yields the total dose (dose due to
all of the classes) at that time. Note that the dose at a
particular time is the total for all time intervals up to and
including the time shown. The user inputs the release fraction and
the failed fuel fraction.

A listing of the computer code for the DOSE program can be found in
. reference 5 in Source Code Listing.
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3.0 Alternate Calculation

Lotus spreadsheets were made to perform the calculations described
in the previous section. These spreadsheets can be found in
Appendix C, while the output from the computer program DOSE can be
found in Appendix B. The ocutput files from PARABINT from which the
LOTUS spreadsheets and the DOSE output were derived are found in
Appendix D.

Two cases for the LOCA liquid model were calculated on Lotus
spreadsheets and compared to the DOSE output. Both cases were based
on detector 2, located in motor room #1.

In case one, a 1250 MW case was computed. The falled fuel fraction
was taken to be 0.03. The release fractions were taken to be the
following for each class: Te = 0.2, Br = 0.8, Cs/Rb = 0.5, I = 0.4,
Particulates = 0.01. Refer to reference 4 for the release fraction
and the failed fuel fraction. The ratio of power levels for this
case is 1250 MW / 1250 MW.

In case two, a 1750 MW case was examined. All of the values that
were used in the 1250 MW case were used, except for the ratio of
power levels. The power level fractiou changes to 1750 MW / 1250
MW,

The third case calculated was for the LOCA air model. This case
was based on detector 2, in pump room #1. - The failed fuel fraction
was taken to be 0.03, and the power level was 1250 MW. The release
fractions for each class were taken to be 1.0. Note that in the
air model the release fractions are incorporated in the STP model
as discussed in reference 2.
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4.0 Conclusion

The alternative calculations were compared with the output from the
computer program DOSE. The results matched, and the computer
program DOSE can be considered valid.
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LI QUID MDODEL 1250 MW
*xxx PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON10/28/92%x=*x

VOLUME = MOTOR ROOM #1

DET T N.G. 1 BR TE CS/RB PART TOTAL DOSE
2 7.978E-03 0.00E+00 O.00E+00 0.00E+00 0.00E+00 O.O0OE+00 0.00E+00 0.00E+00
2 2.833E-01 0.00E+00 5.10E+01 2.00E+00 9.00E+00 2.30E+01 2,00E+00 8.70E+01
2 5.558E-01 0.00E+00 1.29E+02 6.00E+00 2.20E+01 5.40E+01 6.00E+00 2.17E+02
2 1.000E+00 O.OOE+00 2.44E+02 9.00E+00 4.10E+01 8.10E+01 1.20E+01 3.8B7E+02
2 1.733E+00 O.00E+00 5.17E+02 1.40F+01 8.70E+01 1.14E+02 2.50E+01 7.5BE+02
2 3.675E+00 O.00E+00 1.65E+03 1.90E+01 3.47E+02 1.70E+02 9.90E+01 2.29E+03
2 B8.000E+00 O.00E+00 4.54E+03 2.10E+01 1,30E+03 2.57E+02 3.35E+02 6.45E+03
2 1.600E+01 O.00E+00 7.16E+03 2.10E+01 2.95E+03 3.97E+02 6.54E+02 1.12E+04
2 2.380E+01 O.00E+00 8.85E+03 2.10E+01 4.51E+03 5.34E+02 9.32E+02 1.49E+04
2 9.600E+01 O.00E+00 1.70E+04 2.30E+01 1.50E+04 1.B1E+03 3.10E+03 3.69E+04
2 7.200E+02 O.00E+00 3.36E+04 2.10E+01 4.64E+04 1.28B8E+04 9.74E+03 1.02E+05
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LIQuiDp MODEL 1780 miw
x*xx PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON10/28/92* %=

VOLUME = MOTOR ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE
2 7.978E-03 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.00E+00 0.00E+00 0.00E+00
2 2.833E-01 0.00E+00 7.10E+01 3.00E+00 1.20E+01 3.20E+01 3.00E+00 1.22E+02
2 5.558E-01 0.00E+00 1.BOE+02 8.00E+00 3.10E+01 7.60E+01 9.00E+00 3.04E+02
2 1.000E+00 O.00E+00 3.41E+02 1.30E+01 5.80E+01 1.13E+02 1.60E+01 5.41E+02
2 1.733E+00 O0.00E+00 7.24E+02 1.90E+01 1.22E+02 1.60E+02 3.50E+01 1.06E+03
2 3.675E+00 O.00E+00 2.31E+03 2,60E+01 4.86E+02 2.3B8E+02 1.3BE+02 3.20E+03
2 B8.000E+00 0.00E+00 6.35E+03 2.90E+01 1.82E+03 3.59E+02 4.70E+02 9.03E+03
2 1.600E+01 0.00E+00 1.00E+04 3.00E+01 4.13E+03 5.55E+02 9.15E+02 1.57E+04
2 2.380E+01 O0.00E+00 1.24E+04 3.00E+01 6.32E+03 7.47E+02 1.31E+03 2.0BE+04
2 9.600E+01 0.00E+00 2.38E+04 3.00E+01 2.10E+04 2.53E+03 4.34E+03 5.17E+04
2 7.200E+02 O0.00E+00 4.70E+04 3.00E+01 6.49E+04 1.79E+04 1.36E+04 1.43E+05
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A& mopeL

#***+ PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON 11/11/92%%%*

DET T

[NESENESESESESEININNE N

7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.3B0E+01
9.600E+01
7.200E+02

N.G.

3.70E+01
1.62E+04
1.76E+04
1.96E+04
2.,24E+04
2.79E+04
3.42E+04
3.94E+04
4.22E+04
6.03E+04
1.21E+05

VOLUME = PUMP ROOM #1

I

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00O

BR

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TE

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

CS/RB

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PART

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TOTAL DOSE

3.70E+01
1.62E+04
1.76E+04
1.96E+04
2.24E+04
2.79E+04
3.42E+04
3.94E+04
4.22E+04
6.03E+04
1.21E+05
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DOSE (PC) Version 1.0 EGS-TR-910600-21 Project __ ALL
Calculated by D4y Date /[iliz Checked by 8@0 Date #/is/92
APPENDIX B
‘ ' Alternate Calculations

November 1992



VOLUME 8 (TE)

TIME

2.778E-05
7.978E-03
2.833E-01
5.558E~01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

TIME

2.778E-05
7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

TIME

2.778E-05
7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+4+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

LIQUID MODEL FOR 1250 MW POWER LEVEL

TOTAL DOSE FAILED FUEL RELEASE

RATE
0.000E+00
0.000E+00
1.467E+03
3.696E+03
6.887E+03
1.451E+04
5.789E+04
2.166E+05
4.915E+05
7.521E+05
2.499E+06
7.725E+06

VOLUME 44 (BR)

TOTAL DOSE
RATE
0.000E+00
0.000E+00
1.004E+02
2.430E+02
3.834E+02
5.721E+02
7.832E+02
8.745E+02
8.807E+02
8.813E+02
8.818E+02
8.818E+02

VOLUME 20 (CS/RB)

TOTAL DOSE
RATE
0.000E+00
0.000E+00
1.532E+03
3.618E+03
5.382E+03
7.625E+03
1.134E+04
1.710E+04
2.645E+04
3.558E+04
1.206E+05
8 .500E+05

FRACTION
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

FRACTION
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

FRACTION
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

FRACTION

00000000000
[SESESECESENENESENE VSN e]

e ® s ® o 3 o & o @

FAILED FUEL RELEASE

FRACTION
0.8

0OCO0O000000O00O

e & e © o ® o ° s o

00 0 0 00 00 00 00 0O Do 0

FAILED FUEL RELEASE

FRACTION
005

00000000000
e ® e ® 8 © s & 2

ooy

0
0.00E+00
8.80E+00
2.22E+01
4.13E+01
8.71E+01
3.47E+02
1.30E+403
2.95E+03
4.51E+03
1.50E+04
4.64E+04

0.00E+00
0.00E+00
2.41E+00
5.83E+00
9.20E+00
1.37E+01
1.88E+01
2.10E+01
2.11E+01
2.12E+01
2.12E+01
2.12E+01

0.00E+00
0.00E+00
2.30E+01
5.43E+01
8.07E+01
1.14E+02
1.70E+02
2.57E+02
3.97E+02
5.34E+02
1.81E+03
1.28E+04
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VOLUME 32 (I)

TIME

2.778E-05
7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

TIME

2.778E-05
7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7 .200E+02

TOTAL DOSE FAILED FUEL RELEASE

RATE
0.000E+00
0.000E+00
4.230E+03
1.071E+04
2.032E+04
4.312E+04
1.376E+05
3.,780E+05
5.,968E+05
7.375E+05
1.418E+06
2.800E+06

VOLUME 56 (PARTICULATES)

FRACTION
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

FRACTION
0.4

00000000000
e © e ® 8 ® o s o o o

AbADLOEADLLED

TOTAL DOSE FAILED FUEL RELEASE

RATE
0.000E+00
0.00CE+00
8.275E+03
2.074E+04
3.869E+04
8.378E+04
3.285E+05
1.118E+06
2.179E+06
3.107E+06
1.033E+07
3.247E+07

FRACTION
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

FRACTION
0.01
0.01

0.01.

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.00E+00
0.00E+00
5.08E+01
1.29E+02
2.44E+02
5.17E+02
1.65E+03
4.54E+03
7.16E+03
8.85E+03
1.70E+04
3.36E+04

0.00E+00
0.00E+00
2.48E+00
6.22E+00
1.16E+01
2.51E+01
9.85E+01
3.35E+02
6.54E+02
9.32E+02
3.10E+03
9.74E+03
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TE

0
0.00E+00
8.80E+00
2.22E+01
4.13E+01
8.71E+01
3.47E+02
1.30E+03
2.95E+03
4.51E+03
1.50E+04
4.64E+04

BR

0.00E+00
0.00E+00
2.41E+00
5.83E+00
9.20E+00
1.37E+01
1.88E+01
2.10E+01
2.11E+01
2.12E+01
2.12E+01
2.12E+01

CS/RB

0.C0E+00
0.00E+0Q0
2.30E+01
5.43E+01
8.07E+01
1.14E+02
1.70E+02
2.57E+02
3.97E+02
5.34E+02
1.81E+03
1.28E+404

I

0.00E+00
0.00E+00
5.08E+01
1.29E+02
2.44E+02
5.17E+02
1.65E+03
4.54E+03
7.16E+03
8.85E+03
1.70E+04
3.36E+04

PART

0.00E+00
0.00E+00
2.48BE+00
6.22E+00
1.16E+01
2.51E+01
9.86E+01
3.35E+02
6.54E+02
9.32E+02
3.10E+03
9.74E+03

TOTAL

0.00E+00
0.00E+00
8.74E+01
2.17E+02
3.87E+02
7.58E+02
2,29E+03
6.45E+03
1.12E+04
1,48E+04
3.69E+04
1.02E+05

pise
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LIQUID MODEL FOR 1750 MW POWER LEVEL

VOLUME 8 (TE)

TIME

TOTAL DOSE FAILED FUEL RELEASE 1750/1250
RATE FRACTION FRACTION RATIO
2.778E-05 0.000E+00 0.03 0 0 0
7.978E-03 0.000E+00 0.03 0.2 0.00E+00 0
2.833E-01 1.467E+03 0.03 0.2 8.80E+00 12.3228
5.558E-01 3.696E+03 0.03 0.2 2.22E+01 31.0464
1.000E+00 6.887E+03 0.03 0.2 4.13E+01 57.8508
1.733E+00 1.451E+04 0.03 0.2 8.71E4+01 121.884
3.675E+00 5.789E+04 0.03 0.2 3.47E+02 486.276
8.000E+00 2.166E+05 0.03 0.2 1.30E+03 1819.44
1.600E+01 4.915E+05 0.03 0.2 2.95E+03 4128.6
2.380E+01 7.521E+05 0.03 0.2 4.51E+03 6317.64
9.600E+01 2.499E+06 0.03 0.2 1.50E+04 20991.6
7.200E+02 7.725E+06 0.03 0.2 4.64E+04 64890
VOLUME 44 (BR)
TIME TOTAL DOSE FAILED FUEL RELEASE 1750/1250
RATE FRACTION FRACTION RATIO
2.778E-05 0.000E+00 0.03 0.8 0.00E+00 0
7.978E-03 0.000E+00 0.03 0.8 0.00E+00 0
' 2.833E-01 1.004E+02 0.03 0.8 2.41E+00 3.37344
5.558E-01 2.430E+02 0.03 0.8 5.83E+00 8.1648
1.000E+00 3.834E+02 0.03 0.8 9.20E+00 12.88224
1.733E+00 5.721E+02 0.03 0.8 1.37E+01 19.22256
3.675E+00 7.832E+02 0.03 0.8 1.88E+01 26.31552
8 .000E+00 8.745E+02 .0.03 0.8 2.10E+01 29.3832
1.600E+01 8.807E+02 0.03 0.8 2.11E+01 29.59152
2.380E+01 8.813E+02 0.03 0.8 2.12E+01 29.61168
9.600E+01 8.818E+02 0.03 0.8 2.12E+01 29.62848
7.200E+02 8.818E+02 0.03 0.8 2.12E+01 29.62848
VOLUME 20 (CS/RB)
TIME TOTAL DOSE FAILED FUEL RELEASE 175071250
RATE FRACTION FRACTION RATIO
2.778E-05 0.000E+00 0.03 0.5 0.00E+00 0
7.978E-03 0.000E+00 0.03 0.5 0.00E+00 0
2.833E-01 1.532E+03 0.03 0.5 2.30E+01 32.172
5.558E~01 3.61BE+03 0.03 0.5 5.43E+01 75.978
1.000E+00 5.382E+03 0.03 0.5 8.07E+01 113.022
1.733E+00 7.625E+03 0.03 0.5 1.14E+02 160.125
3.675E+00 1.134E+04 0.03 0.5 1.70E+02 238.14
8.000E+00 1.710E+04 0.03 0.5 2.57E+02 359.1
1.600E+01 2.645E+04 0.03 0.5 3.97E+02 555.45
2.380E+01 3.558E+04 0.03 0.5 5.34E+02 747.18
9.600E+01 1.206E+05 0.03 0.5 '1.B1E+03 2532.6
7.200E+02 8 .500E+05 0.03 0.5 ~1.28E+04 17850



Pcsc BL of @9

VOLUME 32 (I)

TIME TOTAL DOSE FAILED FUEL RELEASE 1750/1250
RATE FRACTION FRACTION RATIO
2.778E-05  0.000E+00 0.03 0.4  0.00E+00 0
7.978E-03  0.000E+00 0.03 0.4  0.00E+00 0
2.833E-01  4.230E+03 0.03 0.4  5.08E+01 71.064
5.558E-01  1.071E+04 0.03 0.4  1.29E+02 179.928
1.000E+00  2.032E+04 0.03 0.4  2.44E+02 341.376
1.733E+00  4.312E+04 0.03 0.4  5.17E+02 724.816
3.675E+00  1.376E+05 0.03 0.4  1.65E+03 2311.68
8.000E+00  3.780E+05 0.03 0.4  4.54E+03  6350.4
1.600E+01 5.968E+05 0.03 0.4  7.16E+03 10026.24
2.380E+01  7.375E+05 0.03 0.4  B8.85E+03 12390
9.600E+01  1.41BE+06 0.03 0.4  1.70E+04 23822.4
7.200E+02  2.800E+06 0.03 0.4  3.36E+04 47040
VOLUME 56 (PARTICULATES)
‘ TIME TOTAL DOSE FAILED FUEL RELEASE 1750/1250
RATE FRACTION FRACTION RATIO
, 2.778E-05  0.000E+00 0.03 0.01  0.00E+00 0
7.978E-03  0.000E+00 0.03 0.01  0.00E+00 0
2.833E-01  8.275E+03 0.03 0.01  2.48E+00 3.4755
5.558E-01  2.074E+04 0.03 0.01  6.22E+00 8.7108
1.000E+00  3.869E+04 0.03 0.01  1.16E+01 26.2498
1.733E+00  8.378E+04 0.03 0.01  2.51E+01 35.1876
3.675E+00  3.285E+05 0.03 0.01  9.85E+01 137.97
8.000E+00  1.118E+06 0.03 0.01  3.35E+02 469.56¢
1.600E+01  2.179E+06 0.03 0.01  6.54E+02 915.18
2.380E+01  3.107E+06 0.03 0.01  9.32E+02 1304.94
9.600E+01  1.033E+07 0.03 0.01 3.10E+03  4338.6
7.200E+02  3.247E+07 0.03 0.01  9.74E+03 13637.4



1750/1250
RATIO

TE

0.00E+00
0.00E+00
1.23E+01
3.10E+01
5.79E+01
1.22E+02
4 .B6E+02
1.82E+03
4.13E+03
6.32E+03
2.10E+04
6.49E+04

BR

0.00E+00
0.00E+00
3.37E+400
8.16E+00
1.29E+01
1.92E+01
2.63E+01
2.94E+01
2.96E+01
2.96E+01
2.96E+01
2.96E+01

CS/RB

0.00E+00
0.00E+00
3.22E+01
7 .60E+01
1.13E+402
1.60E+02
2.38E+02
3.59E+02
5.55E+02
7.47E+02
2.53E+03
1.79E+04

I

0.00E+00
0.00E+00
7.11E+01
1.80E+02
3.41E+02
7.24E+02
2.31E+03
6.35E+03
1.00E+04
1.24E+04
2.38E+04
4.70E+04

PART

0.GOE+00
0.00E+00
3.48BE+00
8.71E+00
1.62E+01
3.52E+01
1.38E+02
4.70E+02
9.15E+02
1.30E+403
4.34E+03
1.36E+04

f’ajc &7

TOTAL

0.00E+00
0.00E+00
1.22E+02
3.04E+02
5.41E+02
1.06E+03
3.20E+03
9.03E+03
1.57E+04
2.08E+04
5.17E+04
1.43E+05

ofF &



VOLUME 3 (I)

TIME

2.778E-05
7.978E~03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

TIME

2.778E-05
7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7 .200E+02

TOTAL DOSE V¥AILED FUEL RELEASE

RATE
0.000E+00
6.087E-04
2.763E-01
3.160E-01
3.772E-01
4.692E-01
6.651E-01
9.407E-01
1.257E+00
1.462E+00
2.442E+00
4.404E+00

VOLUME NOBLE GASES

TOTAL DOSE
RATE
0.000E+00
1.218E+03
5.408E+05
5.854E+05
6.521E+05
7.467E+05
9.308E+05
1.141E+06
1.313E+06
1.408E+06
2.010E+06
4.020E+06

FRACTION
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

FRACTION
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

FRACTION
1.0

PRRBRRERERPRPR
000000000 OO

FAILED FUEL RELEASE

FRACTION

.

RPRPRREPERREREP PR
= X-R-X-X-X-R-X-R-N-R-¥-)

e ®© o ® e ® o o o

0.00E+00
1.83E-05
8.29E-03
9.48E-03
1.13E-02
1.41E-02
2.00E-02
2.82E-02
3.77E-02
4.39E-02
7.33E-02
1.32E-01

0.00E+00
3.65E+01
1.62E+04
1.76E+04
1.96E+04
2.24E+04
2.79E+04
3.42E+04
3.94E+04
4.22E+04
6.03E+04
1.21E+05
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I
0.00E+00
1.81E-05
8.23E-03
9.40E-03
1.12E-02
1.39E-02
1.98E~-02
2.80E-02
3.74E-02
4 .35E-02
7.26E~-02
1.31E-01

NOBLE

GASES
0.00E+00
3.65E+01
1.62E+04
1.76E+04
1.96E+04
2.24E+04
2.79E+04
3.42E+04
3.94E+04
4.22E+04
6.03E+04
1.21E+05

TOTAL
0.00E+00
3.65E+01
1.62E+04
1.76E+04
1.96E+04
2.24E+04
2.79E+04
3.42E+04
3.94E+04
4 .22E+04
6.03E+04
1.21E+05

Pese 89 of g9



' Title Verification of Computer Program page (] of C§

DOSE (PC) Version 1.0 EGS-TR-910600-21 Project __ALL
Calculated by OG.D Date h/l}HL Checked by M Date H//s/qz
APPENDIX C
‘ PARABINT Output

November 1992



Qo9e Coof C¢

(Paﬁ\u\ahs) Nolume Sb - ngwd Mode|

* * * PROGRAM PARABINT (PC) IS AT YOUR SERVICE * % *
* ®# VERSION NUMBER = 1,2 REVISION DATE WAS 7/22/92 * %
* TODAY’S DATE = 10/24/1992 START TIME = 21:31:55 «
Table N
Time Dose Rate Integral Total
2.778E-05 0.000E+00
7.978E-03 0.000E+00 0.000E+00 0.000E+00
2.833E-01 4.897E+04 8.275E+03 8.275E+03
5.558E-01 3.161E+04 1.247E+04 2.074E+04
1.000E+00 4.890E+04 1.795E+04 3.869E+04
1.733E+00 7.324E+04 4 .508E+04 8.378E+04
3.675E+00 1.679E+05 2.447E+05 3.285E+05
8.000E+00 1.428E+05 7.892E+05 1.118E+06
1.600E+01 1.240E+05 1.061E+06 2.179E+06
2.380E+01 1.143E+05 9.284E+05 3.107E+06
9.600E+01 8.657E+04 7.222E+06 1.033E+07
7.200E+02 4.284E+04 2.214E+07 3.247E+07

*« * # END

TIME

OFTF

= 21:31:55

PROGRAM PARABINT (VERSION
DATE

1.2 ) % % %

= 10/24/1992



Pa5e C3of (8

(csla8)
Volume €O~ 416“’0’ Mode |
* % * PROGRAM PARABINT (PC) IS AT YOUR SERVICE +* % »*
* # VERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 * %
* TODAY’S DATE = 10/24/1992 START TIME = 21:31:33 «
Table N
Time Dose Rate Integral Total

2.778BE-05 0.000E+00

7.978E-03 0.000E+00 0.000E+00 0.000E+00

2.833E-01 8.859E+03 1.532E+03 1.532E+03

5.558E-01 4.229E+03 2.086E+03 3.618E+4+03

1.000E+00 3.683E+03 1.765E+03 5.382E+03

1.733E+00 2.346E+03 2.243E+03 7.625E+03

3.675E+00 1.543E+03 3.712E+03 1.134E+04

8.000E+00 1.168E+03 5.766E+03 1.710E+04

1.600E+01 1.169E+03 9.346E+03 2.645E+04

2.380E+01 1.172E+03 9.132E+03 3.558E+04

9.600E+01 1.174E+03 8.501E+04 1.206E+05

7.200E+02 1.157E+03 7.294E+05 8.500E+05

* « * END
TIME

OFF

= 21:31:33

PROGRAM PARABINT (VERSION

DATE

1.2 ) * »

= 10/24/1992

*



page €4 of C¥

(TE ) Volume § - L. § u'o Mode|
* * % PROGRAM PARABINT (PC) IS AT YOUR SERVICE * % =
* * VERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 % *

*

Time

2.778E-05
7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

®* * * END

TIME

TODAY’S DATE

Table N

Dose Rate

0.000E+00
0.000E+00
8.700E+03
5.742E+03
8.537E+03
1.203E+04
3.082E+04
3.357E+04
3.420E+04
3.218E+04
1.668E+04
7.327E+01

OFF

= 10/24/1992

Integral

0.000E+00
1.467E+03
2.229E+03
3.190E+03
7 .624E+03
4.337E+04
1.587E+05
2.749E+05
2.606E+05
1.747E+06
5.226E+06

= 21:31:26

Total

0.000E+00
1.467E+03
3.696E+03
6.887E+03
1.451E+04
5.789E+04
2.166E+05
4.915E+05
7.521E+05
2.499E+06
7.725E+06

PROGRAM PARABINT (VERSION

DATE

START TIME

21:31:26

1.2

= 10/24/1992

)&**

*
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(er) Volune 44 - Liguid Model
* % * PROGRAM PARABINT (PC) IS AT YOUR SERVICE # * «
* % VERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 * *
* TODAY’S DATE = 10/24/1992 START TIME = 21:31:48
Table N
Time Dose Rate Integral Total

2.778E-05 0.000E+00

7.978E-03 0.000E+00 0.000E+00 0.000E+00

2.833E-01 5.861E+02 1.004E+02 1.004E+02

5.558E-01 3.200E+02 1.426E+02 2.430E+02

1.000E+00 3.055E+02 1.405E+02 3.834E+02

1.733E+00 1.903E+02 1.887E+02 5.721E+02

3.675E+00 4.076E+01 2.111E+02 7.832E+02

8.000E+00 1.430E400 9.123E+01 8.745E+02

1.600E+01 1.329E-01 6.253E+00 8.807E+02

2.380E+01 1.489E-02 5.763E~01 8.813E+02

9.600E+01 2.786E-08 $.377E-01 8.818BE+02

7.200E+02 6.847E-09 1.083E-05 8.818E+02

«# «# * END

TIME

OFF

= 21:31:48

PROGRAM PARABINT (VERSION

DATE

1.2 ) * % »

= 10/24/1992



poge Cb of CF

CI) Volun: 52 Li@ud Mode |
% * % PROGRAM PARABINT (PC) IS AT YOUR SERVICE * * *
* * YVERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 * %
* TODAY'’S DATE = 10/24/1992 START TIME = 21:31:40
Table N

Time Dose Rate Integral Total
2.778E-05 0.000E+00
7.978E-03 0.000E+00 0.000E+00 0.000E+00
2.833E-01 2.513E+04 4.230E+03 4.230E+03
5.558E-01 1.692E+04 6.477E+03 1.071E+04
1.000E+00 2.594E+04 9.616E+03 2.032E+04
1.733E+00 3.508E+04 2.280E+04 4.312E+04
3.675E+00 5.870E+04 9.450E+04 1.376E+05
8.000E+0C0 3.487E+04 2.404E+05 3.780E+05
1.600E+01 2.112E+04 2.188E+05 5.968E+05
2.380E+01 1.512E+04 1.407E+05 7 «375E+05
9.600E+01 4 .085E+03 6.801E+05 1.418E+06
7.200E+02 3.450E+02 2.800E+06

* * * END
TIME

OFF

1.382E+06

s

= 21:31:40

PROGRAM PARABINT (VERSION

DATE

1.2 ) % % »

= 10/24/1992
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Nob\c (70.«'5 Volune 15 - Air Model
% * * PROGRAM PARABINT (PC) IS AT YOUR SERVICE * % =*
% * VERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 * *
« TODAY’S DATE = 11/10/1992 START TIME = 16:27:18 +
Table N
Time Dose Rate Integral Total
2.778E-05 9.921E+00
7.978E~03 3.035E+05 1.218E+03 1.218E+03
2.833E-01 1.679E+05 5.396E+05 5.408E+05
5.558E-01 1.590E+05 4.459E+04 5.854E+05
1.000E+00 1.406E+05 6.672E+04 6.521E+05
1.733E+00 1.201E+05 9.551E+04 7.476E+05
3.675E+00 6.924E+04 1.831E+05 9.308E+05
8.000E+00 3.125E+04 2.101E+05 1.141E+06
1.600E+01 1.399E+04 1.717E+05 1.313E+06
2.380E+01 1.058E+04 9.543E+04 1.408E+06
9.600E+01 6.235E+03 6.025E+05 2.010E+06
7.200E+02 2.053E+02 2.009E+06 4.020E+06
* « « END PROGRAM PARABINT (VERSION 1.2 ) * % *

TIME OF F = 16:27:19 DATE = 11/10/1992



1

(1)

* * %
* %

*

Time

2.778E-05
7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.3B0E+01
9.600E+01
7.200E+02

PROGRAM

TODAY’S DATE

Uolume 3- Air Model

PARABINT
VERSION NUMBER = 1.2

= 11/10/1992

Table N

Dose Rate

3.187E-06
1.517E-01
1.475E-01
1.433E-01
1.311E-01
1.197E-01
7.960E-02
5.008E-02
3.074E-02
2.190E-02
5.793E-03
4.952E-04

Integral

6.087E~-04
2.757E-01
3.969E-02
6.120E~02
9.205E-02
1.959E-01
2.756E-01
3.164E-01
2.044E-01
9.805E~01
1.962E+00

(PC)

REVISION DATE WAS

Total

6.087E-04
2.763E-01
3.160E-01
3.772E-01
4.692E-01
6.651E-01
9.407E-01
1.257E+00
1.462E+00
2.442E+00
4.404E+00

START TIME

P}jQ Cs o€ C8

IS AT YOUR SERVICE

7/22/92

= 20:02:56

*

*

*

*

*

*

« * * END

PROGRAM PARABINT (VERSION 1.2 ) » « »

TIME OFF = 20:02:56 DATE = 11/10/1992
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Disclai
Program Name RADSIM Version 1.0

EGS CORPORATION INTERNATIONAL MAKES NO REPRESENTATION OR WARRANTY
OF ANY KIND WHATSOEVER, INCLUDING, BUT NOT LIMITED TO, repre-
sentations or warranties, express or implied, of MERCHANTABILITY,
FITNESS FOR USE OR PURPOSE, accuracy of completeness of process,
procedures, designs, definitions, instructions, information, or
functioning of this program and related material; EGS further
expressly disclaims any knowledge for such use, nor shall the fact
of making it available constitute any such representation,
warranty, or Kknowledge, nor does EGS assume any liability,
responsibility or obligation arising from the use or malfunctioning
of this computer program or related materials.

November 1992
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ABSTRACT

This report verifies computer code RADSIM Version 1.0, prepared for
Westinghouse Savannah River Company. RADSIM (PC) is a computer
code which is used to graphically display the dose values for
RADMODL. Two sample cases are used to confirm the output from DOSE
with the input file POST.DAT for RADSIM. Subsequently, the graphic
display doses and detector locations are verified against the input
file POST.DAT.
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Post Processor RADSIM EGS-TR-910600-26 Project__ WSRC
Calculated by Dﬂf Date“/)-"/ﬂ Checked by QA/M) Date ;//,3/4’1/
Introduction

This report has been prepared to verify the display of the computer
code RADSIM. RADSIM is a post processor code that is used in
conjunction with RADMODL. RADSIM displays the dose for respective
volumes defined within RADMODL. An input file named POST.DAT is
prepared by RADMODL for input into RADSIM. POST.DAT is created by
RADMODL after the user selects the desired input parameters for
DOSE. The computer code that creates the POST.DAT input for the
post processor is called RADPOST.

Two sample runs will be verified to ensure the accuracy of the dose
values and the detector locations. For each sample problem the
following information will be analyzed and verified:

- User Input parameters for DOSE

- DOSE's input table

- POST.DAT prepared by RADPOST from DOSE's input
information

- QADLIQ.EL reference elevation flle for determining
detector locations

- QADAIR.EL reference elevation file for determining
detector locations

- QAD Output Files for Volume (see Appendices 5 and 6 of
the Verification and Validation report).

The following screen dumps will be included for the elevation page
being verified:

-40 Elevation Screen Dump

-40 Elevation Screen Dump with Volume Names (Color)

-40 Elevation Screen Dump with Numbers

-40 Elevation Screen Dump with Maximum Doses for Volumes
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The dose values for the volumes are taken directly from the DOSE
modules output. To check this, the dose values are verified
between the DOSE output and the POST.DAT post processor input.
Additionally, the detector locations are determined by extracting
the X value from the QAD output files for a detector. The X value
is converted from centimeters to feet by performing the following
calculations.

Liquid Air
( X/ 30.40 ) + conv. bottomval - ( X / 30.48 )

The bottomval for a liquid model is the bottom elevation for a
volume. The bottomval for an air model is the reference location
above the nominal floor. The bottomval is determined by searching
the QADLIQ.EL and the QADA/R.EL data files. The conv variable is
derived by taking the value of the elevation page for a volume and
subtracting the bottomval from it. Note: conv is only utilized in
a liquid model run. The detector 1locations for both sample
problems are compared with hand calculations to ensure accuracy.
When viewing the detectors, remember the first detector is not used
by the post processor.

The compartment numbers utilized in RADSIM are consistent with the
compartment numbers used in FLOODNET (see Reference 1). The volume
numbers in RADMODL may differ from the compartment numbers found in
RADSIM. This is a result of maintaining consistency with FLOODNET.
The compartment number conversions are handled automatically by
RADMODL.

For any coding descriptions concerning RADSIM, please see the
RADMODL Programmer’s Manual. The RADPOST source code is included
in the RAD section of the RADMODL Programmer’s Manual (see
Reference 2), Additionally, a full description of the features
available in RASIM are available in the RADMODL User’s Manual.
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Post Processor RADSIM EGS-TR-910600-26 Project__ WSRC
Calculated by OMbE Date {1312 Checked by [jh / Date /)3 /s,

Sample Input

The two sample problems for verifying RADSIM are the Motor Room #1
Liguid Model and the Pump Room #1 Air Model. Input parameters for
DOSE are included for each problem. Additionally, the DOSE input
tables for each problem are included. This table is used to build
“the POST.DAT input file for the post processor. The QAD output
files and QAD bottom elevation files are included as well.

Sample Problem One - Appendix A
Motor Room #1 Liquid Model all detectors
Sample Problem Two -~ Appendix B

Pump Room #1 Air Model all detectors
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Sample Output

The output generated by the post processor is displayed with an EGA
video graphics =ard on an IBM PC or compatible. Screen dumps have
been utilized o represent this output. Each sample proti.m has a
printout of all the inputs and outputs generated when using RADSIM.
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Conclusion

Verification of RADSIM has been provided by demonstrating the
results from two separate sample problems. Both runs provided
consistent resuits with their respective DOSE input tables. Screen
dumps for both sample problems verify the correctness of RADSIM's
DOSE levels and detector locations display. Therefore, the RADSIM
code may be considered qualified and valid for use in RADMODL.
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Appendix A

Sample Problem One Verification

Motor Room #1 Ligquid Model all detectors
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Title Yerification of Computer Program Page A2of AT
Post Processor RADSIM EGS-TR-¢10600-96 Project WSRC
Calculated by PMb& Date [}//3/?7 Checked by plﬁ Date “/BI?Z

Saxpie Problam One Verification
Motor Room #1 Liguid Model &ll detectors

Verify Detector Locations

Detector # X bottomval conv (X/30.48)+conv Location
1 1.3400D+01 -40 0 .4396325 .4396

2 3.2300D+01 -40 0 1.0597113 1.0597

3 9.7357D+01 -40 0 3.1941273 3.1941

4 1.6241D+02 -40 0 5.3284121 5.3284

) 2.2747D+02 -40 0 7.4629265 7.4629

6 2.9253D+02 -40 0 9.5974409 9.5974

7 3.5759D+02 -40 0 11.731955 11.7320
8 4.22564D+02 -40 0 13.866142 13.8661
9 4.8770D+02 -40 0 16.000656 16.0007

Verification of maximum dose values for volume

DetRrctor # DOSE Color
on Display

1 0 N/A

2 1320000 Pink

3 867000 Purple
4 663000 Purple
5 533000 Purple
6 441000 Purple
7 372000 Purple
8 318000 Purple
9 275000 Purple

Maximum 1320000
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' ***%* PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 ON 11/11/92%%%%

VOLUME = MOTOR ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE



*4%%* PROGRAM DOSE

DET T

[CESENEVECE VRV SR

7.978E-03
2.833E-01
5.558E~01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.3B0E+01
9.600E+01
7.200E+02

N.G.

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

VOLUME = MOTOR ROOM #1

I

0.00E+00
1.27E+02
3.21E+02
6.10E+02
1.29E+403
4.13E+03
1.13E+04
1.79E+04
2.21E+04
4.25E+04
8.40E+04

BR

0.00E+00
3.00E+00
7.00E+00
1.20E+01
1.70E+01
2.30E+01
2.60E+01
2.60E+01
2.60E+01
2.60E+01
2.60E+01

TE

0.00E+00
4.40E+01
1.11E+02
2.07E+02
4.35E+02
1.74E+03
6.50E+03
1.47E+04
2.26E+04
7.50E+04
2.32E+05

F%ae.A‘foQ.A|1

RAN ON 11/11/92%%%%*

(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
4.60E+01
1.09E+02
1.61E+02
2.29E+02
3.40E+02
5.13E+02
7.94E+02
1.07E+03
3.62E+03
2.55E+04

PART

0.00E+00
2.48E+02
6.22E+02
1.16E+03
2.51E+03
9.86E+03
3.35E+04
6.54E+04
9.32E+04
3.10E+4+05
9.74E+05

TOTAL DOSE

0.00E+00
4.68E+02
1.17E+03
2.15E+03
4.49E+03
1.61E+04
5.19E+04
9.88BE+04
1.39E+05
4.31E+05
1.32E+06



*#*%x%x PROGRAM DOSE

DET T

WWWLWWWWWwLwwWwWw

7.978E~03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+Q0
1.600E+01
2.380E+01
9.60CE+01
7.200E+02

N.G.

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

VOLUME = MOTOR ROOM #1

I

0.00E+00
1.13E+02
2.95E+02
5.77E+02
1.22E+03
3.40E+03
7.83E+03
1.22E+04
1.49E+04
2.83E+04
5.54E+04

BR

0.00E+00
3.00E+00
7.00E+00
1.10E+01
1.60E+01
2.10E+01
2.30E+01
2.30E+01
2.30E+01
2.30E+01
2.30E+01

TE

0.00E+00
4 .00E+01
1.03E+02
1.97E+02
4.13E+02
1.36E+03
4 .38E+03
9.80E+03
1.49E+04
4.94E+04
1.53E+05

(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
4.10E+01
9.80E+01
1.49E+02
2.12E+02
3.01E+02
4.16E+02
6.00E+02
7.81E+02
2.46E+03
1.69E+04

Pﬂ.ﬁc ASeFAIT
RAN ON T11/11/92%%##

PART

0.00E+00
2.21E402
5.69E+02
1.10E+03
2.37E+03
7.71E+03
2.26E+04
4.36E+04
6.19E+04
2.04E+05
6.43E+05

TOTAL DOSE

0.00E+00
4.18E+02
1.07E+03
2.03E+03
4.23E+03
1.28E+04
3.53E+04
6.61E+04
9.25E+04
2.85E+05
8.67E+05



####*+ PROGRAM DOSE

DET T

bbhbhbb&#bb

7.978E~03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01

N.G.

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

VOLUME = MOTOR ROOM #1

1

0.00E+00
9.70E+01
2.56E+02
5.12E+02
1.09E+03
2.89E+03
6.15E+03
9.45E+03

2.380E+01 0.00E+00 1.16E+04
9.600E+01 0.00E+00 2.1BE+04
7.200E+02 0.00E+00 4.24E+04

BR

0.00E+00
2.00E+00
6.0C0E+00
9.00E+00
1.40E+01
1.80E+01
2.00E+01
2.00E+01
2.00E+01
2.00E+01
2.00E+01

TE

0.00E+00
3.40E+01
9.00E+01
1.76E+02
3.69E+02
1.12E+03
3.3BE+03
7.53E+03
1.15E+04
3.78E+04
1.17E+05

(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
3.40E+01
8.40E+01
1.30E+02
1.86E+02
2.60E+02
3.47E+02
4 .89E+02
6.26E+02
1.91E+03
1.29E+04

Fage Alb ot AT

RAN ON 11/11/92%%*%

PART

0.00E+00
1.89E+02
4.93E+02
9.70E+02
2.10E+03
6.46E+03
1.76E+04
3.35E+04
4.75E+04
1.56E+05
4.91E+05

TOTAL DOSE

0.00E+00
3.56E+02
9.28E+02
1.80E+03
3.76E+03
1.08E+04
2.75E+04
5.10E+04
7.12E+04
2.1BE+05
6.63E+05



%%+ PROGRAM DOSE

DET T

oo,

7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.875E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

N.G.

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

VOLUME = MOTOR ROOM #1

I

0.00E+00
8.20E+01
2.20E+02
4.48E+02
9.53E+02
2.48E+03
5.03E+03
7.68E+03
9.38E+03
1.76E+04
3.42E+04

BR

0.00E+00
2.00E+00
5.00E+00
8.00E+00
1.20E+01
1.60E+01
1.70E+01
1.70E+01
1.70E+01
1.70E+01
1.70E+01

TE

0.00E+00
2.90E+01
7.80E+01
1.54E+02
3.25E+02
9.52E+02
2.75E+03
6.08E+03
9.23E+03
3.04E+04
9.37E+04

(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
2.90E+01
7.20E+01
1.13E+02
1.61E+02
2.25E+02
2.95E+02
4,08E+02
5.19E+02
1.55E+03
1.04E+04

Page ATef AlT

RAN ON 11/11/92%%%%

PART

0.00E+00
1.61E+02
4.25E+02
8.48E+02
1.84E+03
5.50E+03
1.43E+04
2.72E+04
3.84E+04
1.26E+05
3.95E+05

TOTAL DOSE

0.00E+00
3.03E+02
7.99E+02
1.57E+03
3.30E+03
9.17E+03
2.24E+04
4.13E+04
5.75E+04
1.75E+05
5.33E+05



*kkk

PROGRAM DOSE

DET T

MO

7.978E-03
2.833E-01
5.558E~-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.,380E+01
9.600E+01
7.200E+02

N.G.

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

VOLUME =

I

0.00E+00
7.00E+01
1.90E+02
3.92E+02
8.35E+02
2.14E+03
4,.21E+03
6.40E+03
7.81E+03
1.46E+04
2.8B3E+04

BR

0.00E+00
2.00E+00
4.00E+00
7.00E+00
1.00E+01
1.40E+01
1.50E+01
1.50E+01
1.50E+01
1.50E+01
1.50E+01

MOTOR ROOM #1

TE

0.00E+0Q0
2.50E+01
6.70E+01
1.35E+02
2.85E+02
8.19E+02
2.29E+03
5.05E+03
7.66E+03
2.52E+04
7.75E+04

(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
2.50E+01
6.20E+01
9.80E+01
1.40E+02
1.94E+02
2.52E+02
3.46E+02
4.38BE+02
1.29E+03
8.61E+03

%%uag /YX GF /4‘7

RAN ON 11/11/92%%%%

PART

0.00E+00
1.37E+02
3.67E+02
7.41E+02
1.61E+03
4.73E+03
1.19E+04
2.26E+04
3.19E+04
1.04E+05
3.27E+05

TOTAL DOSE

0.00E+00
2.59E+02
6.90E+02
1.37E+03
2.89E+03
7.89E+03
1.87E+04
3.44E+04
4.78E+04
1.45E+05
4.41E+05



#%x%x% PROGRAM DOSE

DET T

NNNNNNONNNN

7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
$.600E+01
7.200E+02

N.G.

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0,.00E+00
0.00E+00
0.00E+00
0.00E+00

VOLUME = MOTOR ROOM #1

1

0.00E+00
6.10E+01
1.65E+02
3.43E+02
7.33E+02
1.86E+03
3.58E+03
5.43E+03
6.62E+03
1.23E+04
2.39E+04

BR

0.00E+00
1.00E+00
4.00E+00
6.00E+00
9.00E+00
1.20E+01
1.30E+01
1.30E+01
1.30E+01
1.30E+01
1.30E+01

TE

0.00E+00
2.20E+01
5.90E+01
1.19E+02
2.51E+02
7.10E+02
1.94E+03
4.27E+03
6.47E+03
2.12E+04
6.54E+04

Fhﬁe A9 of AT

RAN ON 11/11/92%%#%

(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
2.10E+01
5.30E+01
8.50E+01
1.23E+02
1.69E+02
2.18E+02
2.97E+02
3.74E+02
1.09E+03
7.27E+03

PART

0.00E+00
1.18E+02
3.18E+02
6.49E+02
1.42E+03
4.10E+03
1.01E+04
1.21E+04
2.69E+04
8.79E+04
2.75E+05

TOTAL DOSE

0.00E+00
2.24E+02
5.99E+02
1.20E+03
2.53E403
6.84E+03
1.59E+04
2.91E+04
4.04E+04
1.23E+405
3.72E+05



RAN ON 11/11/92%% %%

#%+%* PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92

VOLUME = MOTOR ROOM #1

DET T

o 0000 00000 m®E

7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+C.
1.600E+01
2.380E+01
9.600E+01
7.200E+02

N.G.

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

I

0.00E+00
5.30E+01
1,.44E+02
3.02E+02
6.46E+02
1.62E+03
3.0BE+03
4.66E+03
5.68E+03
1.06E+04
2.05E+04

BR

0.00E+00
1.00E+00
3.00E+00
5.00E+00
8.00E+Q0
1.00E+01
1.10E+01
1.10E+01
1.10E+01
1.10E+01
1.10E+01

TE

0.00E+00
1.90E+01
5.10E+01
1.05E+02
2.21E+02
6.20E+02
1.67E+03
3.65E+03
5.54E+03
1.82E+04
5.59E+04

CS/RB

0.00E+00
1.90E+01
4.60E+01
7 .50E+01
1.08E+02
1.48E+02
1.90E+02
2.58E+02
3.24E+02
9.39E+02
6.22E+03

PART

0.00E+00
1.03E+02
2.78E+02
5.71E+02
1.25E+03
3.57E+03
8.70E+03
1.64E+04
2.31E+04
7.52E+04
2.36E+05

TOTAL DOSE

0.00E+00
1.94E+02
5.23E+02
1.06E+03
2.23E+03
5.97E+03
1.37E+04
2.50E+04
3.46E+04
1.05E+05
3.18E+05



*%+% PROGRAM DOSE

DET T

VWOOVOVOVYVYYWYOOY

7.978E~03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

N.G.

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

VOLUME = MOTOR ROOM #1

I

0.00E+00
4.60E+01
1.27E+02
2.67E+02
5.71E+02
1.43E+03
2.68E+03
4.05E+03
4.93E+03
9.16E+03
1.78E+04

BR

0.00E+00
1.00E+00
3.00E+00
5.00E+00
7.00E+Q0
9.00E+00
1.00E+01
1.00E+01
1.00E+01
1.00E+01
1.00E+01

TE

0.00E+00
1.70E+01
4 .50E+01
9.30E+01
1.96E+02
5.45E+02
1.45E+03
3.17E+03
4 .80E+03
1.57E+04
4 .84E+04

Faqe Al F 417

(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
1.60E+01
4.10E+01
6.60E+01
9.50E+01
1.30E+02
1.67E+02
2.25E+02
2.82E+02
8.14E+02
5.38E+03

PART

0.00E+00
9.00E+01
2.44E+02
5.05E+02
1.10E+03
3.14E+03
7.55E+03
1.42E+04
2.00E+04
6.51E+04
2.04E+05

RAN ON 11/11/92%% %%

TOTAL DOSE

0.00E+00
1.70E+02
4.59E+02
9.35E+02
1.97E+03
5.25E+03

“1.19E+04

2.16E+04
3.00E+04
9.08E+04
2.75E+05



EGS CORPORATION

Title Verification of Computer Program fage Bl st BI8
Post Processor RADSIM EGS-TR-210600-26 Project WSRC
Calculated by (Ml Date “/,3/.?2 Checked by l}v@ Date ”“3[91
Appendix B

Sample Problem Two Verification

Pump Room #1 Air Model all detectors



EGS CORPORATION

Title Verification of Computer Program Pa.ge, B2 O’F 8)8
Post Processor RADSIM EGS-TR-910600-Z6 Project WSRC
Calculated by OM & Date | |//;/7 Z Checked by Date

Sample Problem Two Verification

Pump Room #1 Air Model all detectors

Verify Detector Locations

Detector # X bottomval bottomval-(X/30.48) Location
1 3.7890D+02 16 3.5688976 3.5688976
2 3.7890D+02 16 3.5688976 3.5688976
3 3.1630D+02 16 5.6:.27034 5.6227034
4 2.5370D+02 16 7.6765092 7.6765092
5 1.9110D+02 16 9.730315 9.7303150
6 1.2850D+02 16 11.7841207 11.7841207
7 6.5900D+01 16 13.8379265 13.8379265
8 3.3000D+00 16 15.8917323 15.8917323
9 -5.9300D+01 16 17.945538 17.9455381
10 -1.2190D+02 16 19.9993438 19.9993438

Verification of maximum dose values for volume

Detector # DOSE Color
on Display
1 0 N/A
2 121000 . Purple
3 129000 Purple
4 132000 Purple
5 130000 Purple
6 125000 Purple
7 114000 Purple
8 93100 Yellow
9 69900 Yellow
10 56800 Yellow

paximum 132000



Fage B3 o BRI

l #%%* PROGRAM DOSE (Version 1.0) REVISION DATE 09,31/92 RAN ON11/11/92%%%%

VOLUME = PUMP ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE



**x%% PROGRAM DOSE

DET T

NNV N

7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7 .200E+02

N.G.

3.70E+01
1.62E+04
1.76E+04
1.96E+04
2.24E+04
2.79E+04
3.42E+04
3.94E+04
4.,22E+04
6.03E+04
1.21E+05

VOLUME = PUMP ROOM #1

I

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

BR

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TE

0.00E+00
0.00E+00
0.00E+0O
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

;%uae.i3‘4 dFLESIEK

RAN ON11/11/92%#%%x

(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PART

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TOTAL DOSE

3.70E+01
1.62E+04
1.76E+04
1.96E+04
2.24E+04
2.79E+04
3.42E+04
3.94E+04
4.22E+04
6.03E+04
1.21E+05



**+%* PROGRAM DOSE

DET T

WWWWLwWwLwwwLww

7.978E-03
2.833E-01
5.558E-~01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

N.G.

3.80E+01
1.71E+04
1.87E+04
2.09E+04
2.41E+04
2.98E+04
3.66E+04
4.21E+04
4 .51E+04
6.44E+04
1.29E+05

VOLUME = PUMP ROOM #1

1

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0CO
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+00

BR

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TE

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

F%Lsez BS Cﬁ: EB]E?

RAN ON11/11/92%%#%+%

(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PART

0.00E+00
0.00E~ Q0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TOTAL DOSE

3.80E+01
1.71E+04
1.87E+04
2.09E+04
2.41E+04
2.98E+04
3.66E+04
4.21E+04
4.51E+04
6.44E+04
1.29E+05



kR

PROGRAM DOSE

DET T

babdOLLLELLDLEEDD

7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.3B0E+01
9.600E+01
7.200E+02

N.G.

3.90E+01
1.75E+04
1.91E+04
2.15E+04
2.47E+04
3.06E+04
3.75E+04
4.31E+04
4.62E+04
6.59E+04
1.32E+05

VOLUME = PUMP ROOM #1

I

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

BR

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TE

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Fage Blo fF BIS

RAN ON11/11/92#%%%x

(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PART

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TOTAL DOSE

3.90E+01
1.75E+04
1.91E+04
2.15E+04
2.47E+04
3.06E+04
3.75E+04
4.31E+04
4.62E+04
6.59E+04
1.32E+05



*##%* PROGRAM DOSE

DET T

oot ,m

7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7 .200E+02

N.G.

3.90E+01
1.73E+04
1.89E+04
2.13E+04
2.45E+04
3.04E+04
3.72E+04
4.27E+04
4 .58E+04
6.53E+04
1.30E+05

VOLUME = PUMP ROOM #1

1

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

BR

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
C.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TE

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Page B7oF 81¥
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(Version 1.0) REVISION DATE 09/31/92

CS/RB

0.00E+00
0.00E+00
0.00E+00
0.00E+0O
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PART

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TOTAL DOSE

3.90E+01
1.73E+04
1.89E+04
2.13E+04
2.45E+04
3.04E+04
3.72E+04
4.27E+04
4.58E+04
6.53E+04
1.30E+05



*##+* PROGRAM DOSE

DET T

OO

7.978E-03
2.833E-01
5.558E~01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

N.G.

3.70E+01
1.65E+04
1.81E+04
2.04E+04
2.35E+04
2.91E+04
3.56E+04
4.10E+04
4.39E+04
6.26E+04
1.25E+05

VOLUME = PUMP ROOM #1

I

0.00E+00
0.00E+C0O
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

BR

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TE

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

CS/RB

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Puge BT & BIY

(Version 1.0) REVISION DATE 09/31/92

RAN ON11/11/92%%%*

PART

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TOTAL DOSE

3.70E+01
1.65E+04
1.81E+04
2.04E+04
2.35E+04
2.91E+04
3.56E+04
4.10E+04
4.38E+04
6.26E+04
1.25E+05



*«*%* PROGRAM DOSE

DET T

NSNNNNNNNNNYS

7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

N.G.

3.40E+01
1.51E+04
1.66E+04
1.87E+04
2.15E+04
2.66E+04
3.25E+04
3.74E+04
4.01E+04
5.71E+04
1.14E+05

VOLUME = PUMP ROOM #1

I

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

BR

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TE

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Page BA oF BI¥
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CS/RB

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PART

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TOTAL DOSE

J.40E+01
1.51E+04
1.66E+04
1.87E+04
2.15E+04
2.66E+04
3.2%E+04
3.74E+04
4.01E+04
5.71E+04
1.14E+05



®

*#%%* PROGRAM DOSE

DET T

000 000MaMdoomom®d®

7.978E-03
2.833E-01
5.558E-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

N.G.

2.70E+01
1.22E+04
1.34E+04
1.51E+04
1.74E+04
2.15E+04
2.63E+04
3.03E+04
3.25E+04
4.64FE+04
9.31E+04

(Version 1.0) REVISION DATE 09/31/92

VOLUME = PUMP ROOM #1

I

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

BR

C.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TE

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Paﬁe,BlD ef BIR

CS/RB

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PART

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

RAN ON11/11/92#%%#*%

TOTAL DOSE

2.70E+01
1.22E+04
1.34E+04
1.51E+04
1.74E+04
2.15E+04
2.63E+04
3.03E+04
3.25E+04
4.64E+04
9.31E+404



#44#+* PROGRAM DOSE

DET T

WOOVOVOVVOYVOOOY

7.978E-03
2.833E-01
5.558E~-01
1.000E+00
1.733E+00
3.675E+00
8.000E+00
1.600E+01
2.380E+01
9.600E+01
7.200E+02

N.G.

2.00E+01
9.07E+03
9.93E+03
1.12E+04
1.28E+04
1.59E+04
1.95E+04
2.24E+04
2.41E+04
3.46E+04
6.99E+04

VOLUME = PUMP ROOM #1

I

0.00E+00
0.00E+GCO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
C.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00 .

BR

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TE

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

{ause Bl) of BIY
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CS/RB

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PART

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TOTAL DOSE

2.00E+01
9.07E+03
9.93E+03
1.12E+04
1.28E+04
1.59E+04
1.95E+04
2.24E+04
2.41E+04
3.46E+04
€6.99E+04



#&*% PROGRAM DOSE

DET T

10 7.978E-03
10 2.833E-01
10 5.558E-01
10 1.000E+00
10 1.733E+00
10 3.675E+00
10 8.000E+00
10 1.600E+01
10 2.380E+01
10 9.600E+01
10 7.200E+02

N.G.

1.60E+01
7.28E+03
7.97E+03
8.95E+03
1.03E+04
1.27E+04
1.56E+04
1.80E+04
1.93E+04
2.79E+04
5.68E+04

VOLUME = PUMP ROOM #1

I

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

BR

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

TE

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Pge B|ZF BIB
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CS/RB

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

PART

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

RAN ON11/11/92#%#%#

TOTAL DOSE

1.60E+01
7.28E+03
7.97E+03
8.95E+03
1.03E+04
1.27E+04
1.56E+04
1.80E+04
1.93E+04
2.79E+04
5.68E+04



" FILMED







