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:_ EXECUTIVE SUMMARY

KADMODL is a system of linked computer codes designed to calculate the radiation
environment following an accident in which nuclear materials are released. The KADMODL
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.
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1.0 INTRODUCTION

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

• demonstrates that applicable equipment is qualified to perform its required safety function
during and/or af[er exposure to postulated harsh environment conditions; and

• 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 provided 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
sottware is correct and ali features operate as designed. This report documents the
verification and validation effort for RADMODL, Specifically, the following topics are
presented:

• 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.

• 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.

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

_q_l_q_p_Ml_pP_mp_$_Il_l_ql_pl_M_l_l_I_l_$
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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, QADS1LPARABINT, and DOSE. Four of these
modules require user input. A brief description of each module follows.

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

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

• 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.

• 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.

• 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 ali 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 verifiedversions 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 l='ARABINT
Annex E - Verification of DOSE
Annex F - Verification of Post Processor
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Disclaimer

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
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ABSTRACT

This report documents the verification of the computer program
STPISOTP (PC) Version I.i. Version 1.0 was initially prepared for

generic use. STPISOTP (PC) Version l.l 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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1.0} INTRODUCTION

This report documents the verification of the computer program
STPISOTP (PC) Version i.i. STPISOTP (PC) Version i.i is a revised

version of STPISOTP (PC) (reference I), 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 i.i 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 i.i
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 list but not in DRALIST. This

modification is discussed in reference 3. After adding in the
isotopic data, FILE.06 and DRALIST.DAT were renamed FILE06.SRL and
DRALIST.SRL, respectively.

STPISOTP (PC) Version i.i now reads the two new files, FILE06.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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2.01 Verification

To verify STPISOTP (PC) Version I.I, the test cases which were used
to verify version 1.0 were run using version I.I. The output files
for the runs using version i.I 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 I.i 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 i. Version I.I 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 i

TEST FOR ISOTOPE

KR-85M KR-85 KR-90 XE-131M END BR-85 1-131 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

Test 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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T_st Case 3

BORDERLINE GAMMA ENERGY TEST
'C-II '
T
0.03 .511 0.9
T



Title Verification of Computer program Page __ of 5

STPISOTP {PC_ Version i.I EG$-TR-910600-17 Project J_SRC

Calculatedby _ DateIO/ZS/gZCheckedby _ Data i@(_{_ /

3.01 Conclusion

To qualify STPISOTP (PC) version I.I, the results from the run
using STPISOTP (PC) version i.I were compared with the results from
the run using version 1.0 (reference I). This comparison showed
that the same results were obtained for test case i 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 l.l may be considered qualified and valid for use in
safety related calculations.
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** VERSIOR RUWBER=I.I REVISIOR DATE IkS 8/31/92

, TODAY'S DATE = 10/23/1992 START TIIE = 9:1:14

+ + . + . + + +
_ ISOTOPE

_'BS]!KR'B5KR'90X_'I31.MDIDB_'E5I'131
_'901RB'90_'90'Y'90'T_'I31.1TE'I31HD
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0.030.40.91,351.82,22.67.5
!

+ + + + + + + +
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**** _ STI_I_ (9_I0_ 1.1 ) _3( 10/';3/1992 ****
LI_-BSR.1 4.29_8E-0554.0234E-C3lO.O00GE+O0IO.O000E+O0
2]_-85 1 2.04gOE-0919.0683E-0656.568SE-06IO.O000E.O0
3_-90 12.1146E-0210.O000bO0IO.O000E+O0IO.O000E+O0
4_-i]I]Ii6.??58E-0761.0836E-08IO.O000E+O0IO.O000E+O0
_-B5 21.029gE-C3IO.O000E+O0IO,O000E+O0IO.O000E+O0

61-13129.gT83E-O?111.99321-06124.6210E-04IO.O000E+O0
TIO_-gOM?2.6866_-0332.5521Z-03IO.O000E+O0IO.O000E+O0
W-gO 3l.lI49E-0331.88glE-0216.1?92E'-05IO.O000E+O0

9_-go 3T.680IE-IOT2,6248E-0384.4149E-03IO.O000E_O
loY-go 53.0038E-069?.6801E-I0IO.O000E+O0IO.O000E+O0
III'E-13]JI36.41BOE-06IO.O000r+O0IO.O000E+O0IO.O000Z+O0
I?I'E-13134.6210E'04111.42481-0610.0000_+0010,0000_+00
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.40 .90 1.35 1,80 2.20 2.60 7.50
B-8_ 1.568:)"011,225_040.000_000.000D+000,000O'+000,000D+000,000D+00

B-85 0,000D*002,231D"030,000O+000,000D+000,0001)+000,000O+000,000D+00

5.140_01
n-90 7.6610-022.335D'-01t6171)-013,B60D-014,912_)-'021,901D-024,183D-02
3.855D+00
_-!3_ 6.644D"030.000D+000,000D+000,000D+000.000D+000,000D+O00.000D+O0
1,639D-01
B-85 0,000D+003.1381>-022.3340-026.5871)032.7481)"030,000D+000,000_00
1.B33D+O0
1-131 1,1751)'-016.250D-020,000D+O00,000D+000,000D+000,000D+000,_0D+00
T,229P01
_90lI 3.4180-038.551_01I,g49_014,719D-'011,155D-01I,II4D-011,444%_+00
4.'/26D+00
B-90 0.000D+002.7730019.6250021.9230"023.6600"021.1011D'011.6241)+00
5.3331)+00
_-90 0,000%)+000,000D+O00.000_000,000D+000,000D+000,000%)+000,000D+00
0,000D+00
T-90 0.000Z)+000,000D+000,000D+000,000D+000,000D+000,000D+000,1)I)0])+00
O.000D+00
R-131M1.LIgD"0L11.27BD-O13,T1_J)-012.192%)-021,3471)-021,1!01)"030,O00D+00
2.2"IID+00
1_-131 1.100D-011.6210-011.419D..O13.231D-030.O00D+000.0001)+000.000D+00
1.50LD+O0

2.L_3D"OI2.50500]I.)150+001.422D-01I.O03D+O01.904D-011.31,Ln+O0
1._OD+O01.95aD'.01_J.347_'O11.1199D-017.110-01

***lID PI_OGQ|I! S_O_(_| 1,1 )
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eet PROGRAM STPISOTP IS AT YOER SERVICE etr

te VERSION RURBER=I,I REVISION DATE l&S 8/31/92

t TODAY'S DATE = 10/23/1992 START TIRE = g:2:52

_OD_ OF_ DATADM

+ . . . _ + . .
T_T _ ISOTOPEJOT.]]I
S_-92SR-93S_-94
?

0.030,40.91.351.82.22.67.5
T
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* * * * FRO(II_LM.S'I'PISOTP{_IR.SlONI.i } {IANON 10/23/1992, m * *
ISR'92 i 7.I048E'0510.0000E+00I0.0000_+0010.0000E+00

2S_'93 I 1.5825E'0310.0000E+0010.0000E+00I0.0000E+00

3_'94 I 0.000GE_O0IO.O000E+0010.0000E+00IO.O000E+00
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C:\SRiSO>s_isot_
rilenamelissingorblank-pleaseen1_.rfilename
UNIT6?

LSOTOP!IOTINlIBRARY-_ I_IIP_

C:\S_SO>



_as_ B_O e_ _3

or, PROGRAR STP:SOTP IS AT YOUR SERVICE tr,

tt VERSIO! IUIBER=I.I REVISIO/ DATE WAS 8/31/92

t TODAY'S DATE = 10/23/1992 START TIRE = 9:7:24

LDROO_:TIO_OFIPOT_TA DM

. + + + + + . .
_DIIE _ E_ RST
'C-11'
T

0,03,5110.9
T
+ + + + + + + .
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.51 ,90
C-ll 0.000_001.020D+O05.110D.-OI

3.770D-07

***ZlO PEOGE&ll SII_ISO_(_.SION1.1 )

TIE[ OIrr • 9:7:26 I)&TE :10/23/1992
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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
_count radioactive decay with the production of daughter isotopes.
The code is .,ble 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 c£aults of
the sample cases 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 c._de was originally verified in
Report No. EGS-TR-910600-06 (reference I). 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. In 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 flexibillty 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.
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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 I.I, 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 d_fferences. 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
Example 1



P%_AF-o_'A Z7
I t t P i 0 G i A M S T P " P C (TRESHiELDEH-SEDGE3 IS A T ! 0 0 i S E i V I C i t , t

t t VEISIOI IOKBEi:I: IiVISIOl DITE IAS 9129192

t TO D A T' S D AT E : i0,'g/1992 STA KT T I H i : 9:32:51

IEPIODUCTIC!OFIHPUTDATADECK

. 4. + 4. + 4. ._ 4.

IV= 2 KS: I

I1:12 lE: ] IG=7 ML:2
IKR'85M I 4.2978E'05 54.0234E-03 IO.O000E.OOIO.OOOOE+O0
2El-B5 1 2,0490E-09 19,0683E-06 56,5688E'06 IO.O000Z+OO
3[I-90 12.1446K'02 lO,OOOOi4.OOIO,O00DE+O0IO.OOOOi4.0O
4ZZ'131B1 B,77508"07 61.08361-08 IO.O000E+O0lO,OOOOZ4.OO
511-85 2 (.0299£-03IO.OO00E4.0010.OOOOE_O0lO.OOOOI+O0
61-131 2 9.9783E-07114.99321-06_24.6210E-04IO,O000Z+O0
71B-90K3 2,68661-0332,55211-03iO,O000i+O0%O.O000E4.OO
81B-90 3 4.41491-0331,88941-0276.1T92i-05IO.O00Oi+O0
9S8-90 3 7.68:iK-I072.6248i-0384,4149E-03IO.OOOOE+O0
IOY-gO 3 3,0038[-0697.6801i-$0IO.OOOOE+O010,OOOOE+O0
IITE-131_3 6,4180E-0610.O000i+O0I0.000014.0010,O00Oi+O0
12TE-I]I] 4.62101-04III,4248K-06IO,O00Oi4.00lO,O000i+O0

.40 .90 1.35 1,80 2.20 2,60 7.50
lli-85B ,255157+0123-3000+0000+0000+0000+0000+0581_0+
2[i-05 ,251000_0223-2000+O000+OOOO+O0004.0000+0514+O+
3[1-90 1.315766-1213+04624.0386+0491-1190-1448-I]86+I+
41K-I]1K.142664-2000+0000+0000+0000+0000+0000+0164+0+
581-851,003000+0334-1213-1659-2275-2000+0000+0183+I+
61-131 .190317+0625-1000+00004.0000+0000+0000+0723+0+
71B-gOK1,388344-28554.01954.0472+01864.0118+0144+1473*1+
818-901,9600004.0277+0963-I192-13fl-1111+0162+1533*I+
9SI-90 .196000+0000+0000+0000+0000+0000+0000+0000+0+
lOT-90 ,935000+0000+0000+0000+0000+0000+0000+0000+0+
IITE-131K.1901124.082S+O377+O21g-iT35-1871-2000+02274.1+
12Ti-131,TlgllO+Oi62+O%42+O]23-2000+OO00+O000+OISO+I+
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t,t PR0 GiAM S TP-PC (THESHIELDER-SEDGE) IS iT !0Ui SEiV ICE t tt

t t ¥11SIOi IOilli= 1.l ilVISI OI DtT| ItS g/29/92

t ! 00I!' S Dl! [ : 10/ 911992 ST Ai! ! III : _:32:51

! 'SOUECE'
I 1,0 2 1,O 3 1,0 4 1.0 5 1.0 6 1,0
7 1.0 8 1,0 9 1.0 101.0 111.0 121.0

0
)
STPOUILIrICITIOIIXA_PL!I II! L|TTliSS,F,V
IJ: 2
I 'VOtU_E1'
2 'VOLUI_2'
-!
SOUIC!110YOLUMKIIITIItIZATIOI
II 1,00CC
V 2 1,00CC
$1101.0
1SECOND
IC_IVIH|SIFTli 1 SlCOiO
Y1201.0
1 RI!
ICTIVITII$|rTI! I ill
I llOUi
iCTIVIHISlfT|i I lOOi
24 lOUi90
iC_IVI_I|SirTli IDi!
30D_0
ICTIVI_IISIrTEi I iOl_H

0 '. !

+ + + f + + +



ttt, PIOGIANS!P (VlISIO!1,1 ) iANON I0191199_ ttt t

OATkr01THISIU!ORSIEIESOFRUNS

IUHHROrISOTOPIS(DAIAC_IOS)= 12

IU_BI!0_C01P01HIIS(_LLlUgS): 2

IOHli! OrCLiSSISOFISOTOPIS: 3

IUHH!O?S0UICIS(MIIIMU_) : l

IUMHIRO! GA_AGIOUPS : 1

IUWSI!OFPIICOISOIS(IAll_O_) : 2

ST01tGILOCITI01SIIQOISTID :225000

STOiIG!;OCITI01SOHIO : 761



AS" A 2.7
t * t ' PIOINAM S ! P (VKISIO!I.I ) NAMOl I01911992 * t ' *

• * t S?) QUAIIrlCAIIO!IIAKPLII Iii LI)TINS$,r,V t t t

IUCLID!)ATAIIPU!(LIIIAIT)

JUKBII lad! CLASSLAKDA(IIBI)PHCUISON(N0,,IATE)-

I 11"85M I I 14121-01 5 1,54471-01 I 0,00001+00
2 |I'85 i 7 3764|-05 ! 1.55641-06 5 1,20241-08
3 11-90 1 7 72061+01 1 0,00001+00 1 0.00001+00
4 1S-131K I 2 43931-03 6 2.6490[-05 I 0,00001+00
5 II-85 2 1 45081+01 I 0,00001+00 I 0,0000I+00
6 1-131 2 3 59221-03 11 2.79471-03 12 3.59221-03
7 IB-_0K 3 ) 5718l+00 3 1,1510|+00 I 0.00001,00
8 IB-90 3 1 58941+01 3 1,4002E+01 7 3,i5551-01
9 Si-90 3 2.76481-06 7 2.70121-06 8 2.7|481-05

10 Y-90 3 1.08141-02 9 1.08141-02 1 0.0000i+00
11 ?i-131M 3 2.3105|-02 1 0.0000l+00 I 0,00001+00
12 71-131 3 1.1HSl+00 11 3.H311-01 1 0.00001+00

,i
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, ,i, PIOGIAMSTP (VIISlOi1,1 ) IANOH 101911992 , ,i,

ot,STPOUALIIICATIO!IIAIPL!I III[KTTEISS,PoV t tt

I ISOTOP[ IITA GIIlA(I[VIDISC)RTGROUPUD IAI,IIERGY(IEV)
IIVIDISC1 2 3 4 5 6 7

IFFE:TIVII![I_I ,400 .gO0 1.150 1.800.2,200 2.600 7.500
1 |i-85H 255 .157 000 .000 ,000 .000 000 .000 .581
2 [i-85 251 ,000 002 ,000 ,000 ,000 000 .000 .514
3 lR-gO 1 315 .077 233 .462 .386 .049 019 .0(5 3.860
4 I1-1311 142 ,007 000 ,000 .000 .000 000 ,000 ,164
5 lE-85 1003 ,000 033 .023 .0C7 ,003 000 .000 1,830
6 1-131 190 .317 063 .000 .000 .000 000 .000 .721
7 IB-90N 1388 .C_3 855 .195 .472 ,186 118 1,440 1,730
8 IB-90 lg60 .000 277 .096 ,019 .037 111 1.t20 5.330
g S!-90 .196 .000 000 .000 .000 .000 .000 ,000 ,000

10 I-_O ._35 .000 000 .000 .000 .000 .000 ,000 ,000
11 TE-131H .190 .112 828 .377 .022 .074 .009 .000 2.270
12 TE-131 .711 .110 162 .142 .003 ,000 .000 .000 1.50C
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t t t , PRCGRAM S T P (VERSIO!I.i ) iANON I0/9/1992 t * i t

t t t STPQUALIPICATIOIEXAMPLEI [[!LETTERSS,F,V t t ,

iU!LOOPIIFOIKAT!O!FORTHISIU!FOLLOWS.

IJ, lUMBEROPCOMPOIEWTSUSEDI! THISIU!LOOP: l

|CO!C,CALC,TYPE(O/IIVE!TOIY,I/CO!C[!TRATI01): O
li., "-iCY/COMP."--ACT/GM.

ID[CAY,CALCULATEDAUGHTENPIODUCYIOI(O/TESol/!O): 0

(DEFAUL!:0)

ITKAIoNAIINUMIUMEEIOFIYKIATIONSPElTIE!STEP: 0
(DEFAULT: 10)

IDEIUG, |EBUGOPTIOI(O/IOEMALOUTPUT,X/IUCHO): O



A2 o£AZ7
t stt PIOGIAMSfP (VEISION1.1 ) IA!OR 10/911992 I,t ,

tttSTPQUALIFICATIONEII|(PLE! KEYLETTERSS,F,V ttt

SOUEC!Lllil|!

!
$OUICi

IUCLIDE

1 KR-85M X.O00E+O0
2 Ei-85 1.0001_00
3 ll-_O 1.0001.00
4 XI-131_ 1.000i+O0
5 11-85 1,O00E_O0
6 1-131 1.0001+00
7 IIdOK 1,O00E+O0
8 |1-90 1.000i_O0
9 Si-tO 1,000Z+O0

10 t-90 l.O00l_O0
11 T|-131! 1.0001+00
12 TE-131 1.0001+00

TOTtLCLASS1 l.O00l_O0
TOTILCLIS_2 2,O00E_O0
TOTALCLASS3 |.O00i+O0
6WD TOTAL 1.2001+01
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' ' ' ' PRO;IAM S T P (VEESIOMI.i ) IAMON IG/911992 ' ' ' '

, * t STPQUALIFICATIONKIAMPLEI [ETL[TTI2SS,F,¥ t t t

t , STEPSOURCEANDVOLUMEINITIALIZATION

|N:TIME = -I.O00E.O0 IWTEHVALS/STEP = 30
TIME

STARTTIME= O.O001.O0 KEIOHLIMIT = l.O000ff-05
STIP

DELTAT : O.O00i+O0

DATAIEAD (lT CLASSIOKBEN)
,,t,,,COKPOMENT,,t,,,,,,,,,,,,,,,,,,,

lO. JANE VOLUMEOi MASS l 2 3

!VOLUKE ! I.O00K+O0CC

I|KOQALIATES(flOWI)= O.O00E+O0 O.O00E+O0 O,O00E+O0

STEPSOOlCirACTOE(FiOMSOUECEI): l.O001+O0 I.O00[+O0 l.O00i+O0

2 VOLUKEl I.O00K+O0CC

|EKOVA;IATES(fiOM 2) : O.O00l.O0 0.000[+00 O.O00l+O0



'' ' ' PIOGIAMS ! P (VIISIO!1.1 ) ilM ONlO/ 9/1992 ,,, I

* * * SIP OUILI¢ICtTIOI|IAMPL!1 ||Y LITIIISS,F,V * *

S!IP SOUICIlid VOI0811|IYIiIIZtTION
| l

SYIPSOgiC!DAT_FiO!SO_iC!INPU!

1
rO;UK[1

I_C;IDl

1 11-85K 1.00)|+00
2 11-85 1.0001,00
) 11-90 l,O00i+O0
4 II-13I_ 1.0001+00
5 11-85 1.000[+00
6 1-111 1.O00I+O0
7 NI-i)! 1.0001+00
8 fl-)O 1.0001+00
9 _d-90 l.O00i+O0

10 T-90 1.0001+00
II TI-IIlN 1.000[+00
12 11-111 I.O001+OG

VOLOKi 1.0001+00CC

TOYiLC_SS 1 4.0001+00
TOTALCLiSS 2 2.0001+00
_OTILCLISSI i.O001+O0
61ANDTOTAL 1.2001,01
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t' '' PiOGiA_S T P (VEISlO!1.1 ) IAIO! 101_/1_92 t'tt

, t t STPOUAIIFICAT]O!IIAMPLE1 11! LETTEISS,P,V , t t

, t STEPSOUICEAIDVOLUUIIITIALIZAT]O!

ACTIVITIESlt 110OFTHETIIESTEP

1
VOLUTE1

IUCLIDE

1 Ii-851 1.0001+00
2 11-85 1.O00l+O0
3 U'_O l.O00i+O0
4 I|'131! 1.O00E+O0
5 li-85 t.O00t+O0
i 1-131 1.O00E+O0
7 IJ-90H 1.0001+00
8 i1"90 1.OOOl+O0
9 SR-90 l,O00E+O0

10 T-lO l,O00l+O0
11 TI-1311 l,O00l+O0
12 TI-131 1.0001+00

VOLUME 1.O00l,O0CC

TOTALCLASSI 4.OOOE+O0
TOTALCLASS2 2.0001+00
TOTALCLASS3 |.O00i+O0
61AJOTOTIL 1.2001+01
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,tit PIOGIAMS !P (YliSIO!1.I ) ii!01 los'911992 ttt t

ttt STPQUALIFICITIOIIIA_PL81 U! LITIII5S,F,V ttt

tt STKPSOUIC!lidVOLUMEIIITIILIIITIO!

STPGAMNASHIILDIIGIIr01KITIOIClLCULATID

COIPOI[_TI VOLUMEl

COIVI|SIOIFICTO!:I.OODD00
IOLU_! : 1.O001*O0CC
IITASOOiCE : 3.1611+05(IIV/SlCl )

PtlTICLISOOIC!1188GYSOUIC! flOUP II[IGY
(PSOTOI/SlC/ ) (UUSlC/ I (IIV-I_riClIVI)

1 7 2401.04 ;.8tt1.04 .10
2 1 0091+05 9.0771_04 .90
3 3 5511+04 4.7941+04 1.35
4 1 8681+04 3.3631+04 1.80
5 5 8521*03 1.2871_04 2.20
6 3 |53D03 9.4981.03 2.t0
7 2 1551_04 1.1491+05 5.33 (VIIIIBLIi

TOTALS 2.5851+05 3.3851+05 1,31



t = = ' PICG[AM S T P (TEISIO!l.t } IANON I0/9/1992 , = t t

t t t STP QUALI[ICATIO!IIEKPL!1 KEYLETTE[S S,F,V t t t

, t STEPACTIVITIESAFTER! SECOND

lid TIHE = 1.0001*00SlC0 II?EiTALS/S?EP : 30
TIE!

S?A[! TIKE: O,000i.00 [lEO[ LIMIT : 1,0000E'05
StEP

DELTA? : 1.00OI.00SECO

|i_l HAD (lt CLASSIgKEii)
tttttt COKPOIER!tttttttttttttttttttttt
IO. liKE VOLgg[Oi lASS 1 2 3

I TOLOK!! 1.000Ks00CC

tSlOTALDiElS (PBOK1) : 0.000Es00 O,O00I+00 O,000i.00

rLOI [iT|S (CC /li) ! ( t ?O2} = 1,000Es00 1,000i*O0 1.000|.00
tIAISK, rIACtIO! ( 1 ?0 2) : 1,0001.00 1.000|+00 1.O00E+O0

2 VOLgKi2 1.000isO0CC

IIKOVALI|tlS (liOI |) : O,000l_00 O.OOOl+O0 O.O00l+00

Ill 30 STEPSl|Ii OSlDIIOOIIIIG I! ATIIAG[OP .00 ItllktlOlS PAl StEP



Al'-t oA2.7
tt tt PROGRAMST P (VERSION1.1 ) lA!O! 10/91199; tttt

t ttSTPQUA_IFICAT!O!EIAMPLEI RE!LITTERSSoFoV ttt

ttSTEPACTIVITIESAFTER1SECOND

ACTIVITIESATlIDOFTHETIIESTEP

! 2
VOLUME1 VOLUIE2

IUCLIDE

1 [i-85M 9.997E-01 2.777E-04
2 II-85 9 9971-01 2.7771-04
3 Ii-90 9 785E-0! 2.718[-04
4 IE-1311 9 9971-01 2.7771-04
5 IR-85 9 9571-01 2.7t6E-04
6 1-131 9 997i-01 2.7771-04
7 EZ-90M 9 9741-01 2.7711-04
8 Ii-90 9 993i-01 2,7761-04
9 Si-90 9 9971-01 2.7771-04

10 T-90 9 997i-01 2.7771-04 "
11 TE-131M 9 9971-01 2.7771-04
12 Ti-131 9 994i-01 2.7761-04

VOLOKE I.O00E,OOCC 1.000Z.O0CC

TOTALCLASS"1 3.978E+00 1.1051-03
TOTALCLASS2 1.995E+00 5.5441-04
TO_ALCLASS3 5.9951.00 1.tflE-03
61ANDTOTAL 1.1971_01 3,325E-03
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t t , t PROGRA8S ! P (YERS;OI1.1 I lA! O! 10/ 911992 t , , ,

t t , STPQOILIFICATIOIIIIIIPL!1 lit LITTIISS,r,V t t t

t t STEPI¢TIVITI|Sli'Til I SE¢01D

STPGINNASBIII;DIIGIIFOffATIOM¢IL.nO;IT[_

C0MPOHM!1 VOLUII[1

COIQERSIOMrICTO!: 1,000|+00
VODO"! : 1.0001+00CO
IIYASOU8¢i : 3,1471+05(HV/SIC/ }

PUtt+LI SOOI¢! lllIGt SOOl+l 6lOOPIIEIG!
(PB0t01/Si¢/ ) (IIV/SI¢/ ) (IIi-IPPI¢tIVI)

1 7.222E+04 2.8891+04 ,40
2 1.0058+05 9.0481+04 .10
3 ].5211+04 4,7541+04 1,35
4 1.8491+04 3.3281+04 1.80
5 5.625!+03 1.2611+04 2.20
t 3.642B+03 9.4661+03 2,t0
7 2.1511+04 1.1471+05 5.33 (VAIIIBLI)

TOTILS 2,5741+05 3.3711+05 1,31

C01P01EI!| VOL01|2

C01ViiSI0!YlOTOI: l.OOOl+O0
VOL01[ : 1,6001+00CC
61tt $OOIC! : 6,7431+01(IlVlS6C/ )

PII_ICL!SO06CIIIliGI SOOlC! QIOOPII[IGT
(Pi0T011SIC/ ) lilY/SlC/ ) (IIV-IP?I¢IIV6)

1 2.006E+01 8.02t1+00 .40
2 2.793i+01 |.5141+01 .t0
3 9.7831+00 1.3211+01 1.35
4 5.131[+00 t.2441+00 1.60
5 1.118[+00 3.5601+00 2,20
6 1.012l+00 2.|301+00 2,10
7 5.976[+00 3.1651+01 5.33 (¥III16;I)

10Tl;S T.1526+01 t.3fll+01 1.31
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t t , t PROGRAM S T P (IERSIO!I.I ) lA! OR i01911991 t t * t

t t t STPQUALIFICATIONEXAKPLEI AETLETTERSS,FoV t t t

t t STEPA:TIVITIEStFT[R! HI!

lNGTIME = l,O00E.O0KIN INTERVALS/STEP : 30
TIME

STARTTIRE= 1.167|-02II! ERRORLIMIT = I.O000E-05
STEP

DELT&T = 9,833E-01KIN

DATA|RAD (JT CLASSIOIIRR)
tttttt COUPONENTtttttttttttttttttttttt
I0. IA_[ VOLO_EORIkSS 1 2 3

I VOLU_iI 1.O00i+O0CC

REMOVALIATRS(FROKI) : O,O00hO0 O,O00i.O0 O.O00E+O0

PLOMRATES(CC IRl) F ( 1 TO2) : l,O00i+O0 1,000|+00 l,O00l+O0
TRINSM.rRACTIO!( 1 TO2) = 1,000i+O0 1,O00E+O0 1.O00E+O0

2 VOLUM!2 1,O00I+O0CC

IRKOVALfETES(PROd2) : O.O00l+O0 O,O00g+O0 O.O00l.O0

III 30 STIPSIIRE OSEDIIQUIIIIGli IVIIIG! Of .00 ltllITlOlS PERSTEP

t

,,+,



_ Ai7 o£ A Z7
t ,,, PNG;IAMS!P (T[ISIO!I.I ) |AlOM i0/)/1)92 ttti

*** SIPlOl_IrlCAllO!IlAK)L!I lIT LIIIINSS,r,V ''*

*'ST)PACTIVITIISIFTEi!NI!

ACIIVlTIISA! lid O)fBITIM[Slip

I 2
;OLU_!I VOLU_[2

IUCLID!

1 11-85M _ 832b01 1.652E-02
2 [i-85 9 8351-01 1.6531-02
3 ll-}O 2 ?l(l-O1 4.565[-03
4 I[-I]IB ! 834i-01 1.6531-02
5 li-85 7 7221-01 1.2901-02
6 1-131 ! 835S-01 1,65)!-02
7 ll-90M 8.467i-01 1.4231-02
8 Ii-90 8.t98[-01 1,462[-02
9 Si-90 g.8)51-01 1.i531-02

10 Y-90 9.0351-01 1.|53|-02
11 ll-1]lM 9.831i-01 1.i521-02
12 _I-131 9.5251-01 1.618[-02

IOLUI[ 1.000[+00CC 1.0001+00CC

TOTRCLASS1 3.222b00 5.4141-02
YOTALCLASS2 1,7561+00 2.951|-02
TOTRCLASS3 5.6291+00 g.4601-02
GIAIDTOYAL 1.0611+01 1.7831-01



,,f"4 2 7
* * t t PiO61A_S! P (VERSION1.I ) lA! 01110/ 9/1992 * t , t

t t t STPQU&;I_ICAflO!ZIAXPL!1 Ill I,IfTHS S,FoV t t t

,tSfEPIC_I_I_IESIr_Ei IllIl_

STPGAMMA$HIELDIIIGIIFOIIIATIOIICALCULATE#

COMPO_E#_1 VOLUM!1

COJV_ISIOJ_ACTOR: 1.O00E_O0
fOLOK! : 1.O001.O0CC
HTA SOOlC! : 2.52H+0S(IKV/SIC/ )

PIITICLESOOiCiI#_|G!SOUlCi GIOUP|#EIG!
(P60tOl/SiC/ ) (llV/SlC/ ) (IEV-IFrICTIVE)

1 6 589|+04 2,6361+04 ,40
2 8 5831+04 7.7241+04 ,90
3 2 466£+04 3,32H+04 1.15
4 1 1321,04 2.0381+04 1.80
5 4 t59i+03 1,0251+04 2,20
6 2 9911+03 ?.T771+03 2,60
7 1 833K*04 9.7701*04 5.33 (VAIIABLI)

TOT&LS2.131I.05 2,7301+05 1.28

COMF01EI!2 V0LU_E2

C01VEESI0!tACT0!: 1.0001+00
IOLUII : l.O00i.O0CC
I|TA SO01CI : 4.2t51+03(Ill/SlC/ )

PARTICLESOOi¢! llllG! |OOiCl GIOUP|#ERGT
(PEO!OI/SEC/) (iiVlSi¢l ) (llV-lrri:tlVi)

1 1.1071+03 4.4301+02 .40
2 1 442E.03 1.298i+03 .90
3 4 I44i+02 5.5g41+02 1,35
4 1 9031+02 3,4261+02 1,80
5 ? 8301_01 1.7231_02 2.20
t 5 027i.01 1.|071_02 2.10
7 3 0811+02 1.1121.03 5,33 (IlililLI)

TOTLL_3.5911,G3 4.588i.03 . 1.Z8



t t t t PROGRAm.ST P (VERSIO!1.i ) EA!O! 10/ 9/1992 t t t a

t t t STPOUALIFICATIOMEXAMPLE! lit LETTEESS,F,Y t t t

t t STEPACTIVITIESAFTERi HOUR

ENDTIME = I.O00E,OOBOUR I|TEETALSISTEP = 30
TIKE

STARTTIME= 1.t67E-02 KOUi |iiOi LIKIT = l.O000E-05
STEP

DELTAT = 9.833E-01ROUR

IlTl lEAD (1! CLASSlUMBER)
tttttt COKPOIEETttttttttttttlt+ttttttt
I0. lAKE IOLUKEOi MASS 1 2 3

1 VOLUK!1 1.O00i_O0CC

i[M0VAL|ATES(FROMl) : O.O00E_00 O.O00[_00 0,000l_00

FLOe|ATES(CC /BR) F ( 1 TO2) : 1.000i+00 1.000l.00 1.000E*00
TIAISK,rIACTIOM( I TO2) : 1,0O0l*00 1.OOOE*00 1.000l*00

2 V0LOKE2 1,O00E_00CC

IIIOVALIATIS (riOK 2) : O.O00E+OO O.O001+O0 O.O00l+O0,

tee 30 STEPSHiE 0SE_IEOUIEIWGAl AVIIAGIO! .00 ITIEATI01SPERSTEP



A 20 2 7
t, tt PROGRAMSTP (VEISIOR1,1 ) IA!O! I0/%11992 ttt t

t t t STPQUALIFICATIOIEXAMPLE! let LETTERSS,F,¥ t t t

, t STEPACTIVITIISAFTER1 HOUR

ACTIVITIESATENDOFTHETideSTEP

l 2
VOLU_E1 VOLUME2

IUCL:DE

I EE-85M 3.185E-01 5.473E-01
2 lR-85 3.679E-0I 6,321i-01
3 Ii-90 1,086E-34 1,866E-34
4 IE-131M 3,670E-01 E.3OEE-O1
5 li-85 1.841E-07 3.1641-07
6 1-131 3.684E-01 6.330E-01
7 RB-SOd 2.359i-05 4,053E-05
8 li-G0 1.440i-06 2.474E-06
9 Si-90 3.679E-0! 6,3211-01

10 1-90 3.679E-01 i.3211-01
11 TE-I]IM 3.595E-01 6,1771-01
12 TE-131 1.349B-01 2.3191-01

VOLOME 1,OOOE_O0CC 1,O00E*O0CC

TOTALCLASSI 1.053E_00 i.810I_O0
TOTALCLASS2 3.6841-01 8.330E-01
TOTALCLASS3 1.230E_00 2,11IE.O0
ililD TOTAL 2.652E.00 4,557l+00



,,,, PROG2_STP <vml0,1,1I .,0,I0/_/1992,,,, _:_'eA21 o_,4.
2 "7

t t t STPQUALIrICATIOI|UAIPL!! |IY LETTERSS,F,V t t t

t t STIPACTIVITIISAriili 1 IOUR

STPGAMMASltIILIIIIGIIIllOillll,TI011CAI,CIILATED

COMPOIEIT! VOLOH!I

CONVERSIONFACTOR= I.O00K+O0
VOLU!! : 1,000!+00CC
!!TA SOUIC! : 3,2451.04(liV/S!C/ )

PA!TICL!SOUIC! IliiG! SOUiC! 610UP|lliG!
(PS0T011SIC/) (HVlSlC/ ) (HV-lrTZCTIVl)

1 2.075l+04 8.300!+03 .40
2 1.412I+04 1.2711.04 ,90
3 4.240!+03 5,7231+03 1,35
4 1.7101.02 3.078|+02 1.80
5 4.444!.02 9.7781.02 2.20 "
6 4.4601.01 1.1601+02 2.I0
7 2.831!-01 1.3431+00 4.73 (VIIlIILI)

TOTALS 3.9771+04 2.8131+04 ,71

COMPONilT2 TOLUI!2

C01VIiSIO|#ÁCiOi: 1.0001+00
VOL01! : 1.0001+00CC
Ilit SOglCl : 5.5761+04(HT/SlC/ )

PIITICll SOOICi IIIIGY S001C1 610UPIlliG!
(PIOTOI/SlC/ ) lilY/SlC/ I (IIV-IIIIClIII)

1 3.5651+04 1.4211+04 ,40
2 2.4261+04 2.1831+04 .90
3 7.2851+03 9.8351+03 1.35
4 2.9381+02 5,1891+02 1.80
5 7.6371+02 1.6801+03 2.10
6 7.6631+01 1.9921+02 2,t0
7 4.8781-01 2.3081+00 4.73 (IIIIIILI)

TOTILS 1.8331+04 4.8341+04 .71



22 2."7,,,, PEOGRAMSTP (VEESIO,11 ) RA,O,10/9/199:,,,, ,_e,, --,.,
t t t STPOOALIYlCATIO!|IkMPL!! II! LETTERSS,Y,V t t t

t t STEPACTIVITIESIFTEEI DAY

I!DTIME = 2.400E+01SOUE IRTERV_LS/STEP = 90
TIME

STARTTIME= 1.000E_O0HOOE WOE LIMIT = 3.3333E-06
STEP

DELTAT : 2.300E+01iOOi

DATAMEAD (lT CLASSlUMBER)
tttttt COMPO!E!Tttttttttttttttttttttt,
I0. lANE VOLUMEO!MASS ! 2 3

1 VOLUME1 1.000E+O0CC

IEIO_ALiATIS (fROMI) : O.O00i+O0 O,O00i_O0 O,O00l*O0

r_Oi riTES(CC /HE) r ( 1 To 2) : 1.oooi+oo I.oooE+oo 1.oool+oo
TEALS!,rRACTIO!( ! TO2) = 1,000i_O0 1.O00E+O0 l,O00l+O0

2 VOLUME2 1.O00E*O0CC

IKMOVALiiTIS (rlOK 2) : O.O00l_O0 O.O00l+O0 O.O00E+O0

ttt _0 STEPSIii! OSiOi|OUIIIIG ii iVIIAGEor .00 ITEEATIORSPERSTEP



,,,, PIOGIAMSTP (,K_SIO_I,II mo_ 10,911992,,,, P_--J_AZSo_AZ7

'' ' S_PQOALIYlCAYIOI|IAMPLI1 lETL|TT|i$ S,YoV '''

' 'STEPACTIVITIISIrill! DAY

ACTIVlTIISlTliDOrTR!TIM!STKP

! 2
TOLUMKI VOLUME2

IOCLID!

I 11-85M 9.309E'I3 2.466E-02
2 IR-85 3.7751-11 9.9981-0!
3 ii-90 O.O00i+O0 0.000[.00
I I!'1311 3,5{31-11 1.4381-01
5 !i-85 2,306-162 6.108-152
6 1-131 3,7081-11 9,82i1-01
7 i!-t01 5.t55-112 1.577-101
8 18-90 3.499-11] 9,267-103
t Si-tO 3,7751-11 t.ttti-Oi

10 I-t0 3.7751-11 l.O001tO0
11 II-1311 2,168l-ll 5,7441-01
12 T1-131 l,flll-ll 1.lt31-Ol

lOLOIl 1.0001+00CC 1.000|.00 CC

TOTALCLASS1 7.4301-I! 1.9681+00
TOTALCLASS2 3.7081-1! t.8241-01
TOTAlCLASS3 1,0211-10 2.7041+00
iiAID TOTAL 2,1351-10 5,t541+00



+OKPOIE_T! VOI+M!i

C01+E_3IO!P_+TGI: l.O00I*O0

IITA SO_i_i : 2.6696-06(I_V/S_C!
PA_TICL_SOUl:!I_[IG! SOOIC! _iOOPII_IGT
(PBOTON,SEC/) (_iV/Si:/ ) ([IV-|HiCTI_I)

1 1.3971-0_ 5 5881-07 .40
2 8.693[-0; 78241-07 ,_0
3 2,4301-07 3 281_-07 1.35
( 1.008i-08 1 8151-08 1.80
5 2.6801-08 5 8971-08 2.20
6 2.6886-09 6 9886-09 2.60
7 7.251-108 ]382-I_7 4,73 (VUlAILI)

TOTALS 2,5491-06 1.7_3E-06 .69

COKP011JT2 VOLU_E2

COJV[ISI01r_CT01: 1,000_,00
VOL_I[ :1.000[.00C_
IlTl S0UIC[ :7.0711,04(lIT/SlC/)

PiITICL[$00i;lVII;!S001Cl il00Pllll_!
(PHOTOJ/SEC/) (flY/SiC/) (IIV-I[?ICtlYl)

I 3.701[*04 1.480l+04 .40
2 2,3036*04 2.07_1.04 .I0
3 6.4381.03 1.011+03 1.35
4 2,6711*02 4.1081.02 1.10
5 7,1001+0_ 1.5621.03 2.20
i 7.1191+01 1.1511,02 2.|0
7 1.8S41-_7 8.15_1-97 4.73 (VUlIILI)

_O_LS 6.7521.04 (.645l+0( .0



J
' ' ' ' Pi:;_ S T P qVEHI'_NI.! ! IAJ :I I; 9.19_Z , , , ,

oet , , !I,'P Q_t_,IrlCAT!OIIEIAIlPL!1 KEYl,I,.llil. S,r,V , , ,

' ' STIFICllIITIIS frill I |OIll

IRDTIME _ 3.000E+OlD IITII_AIS/STEP : 90
TIME

STAITTIIE= 1.000[+00D ||RC!LIIIT = 3,3333E'06
S![?

DELTAT : 2.}OOl+OlD

NTA IEAD (IICLISS|Uflll)

I0, IA_I {OLUI[Oi lESS 1 2 3

1 ¥OLUM[I 1,000|+00 CC

||IOVALIAYIS(7101I): O,O00l+O0 0,000[+00 0,000|+00

rLOIlit_S Ice lH) ! ( I TO2) : 1,O001+O0 1,O00[+OC 1,0001+00
TillSl. FIACTIOI( 1 TO2) : 1,000|+00 1.000[+00 1,000|+00

2 VOLU_[2 1.0001+00CC

UlOVILlITlS(rlO!2): 0,0001+00 O.O001+O0 O.O00l+O0

ttr gOITIPS I[11 OS|DUOUIIIIGli IVIIIG! O! .00 ITIIATIOISPIi SYIP

• [



t 't ' )i:_IA_S !P (_IISIC)I! ) IANOM tC/)r199_ t t tt 3

''tS!)Qc_._r,_&.,_!IIIK)i!I IEA1111iiis,),v t,,

,tsYl)ACIIVI!IISi)lllIKON)9

ACIIVITIISA!|I:O)TIE1111STK)

;
VOLDM!2

i |I-85K 4.2141-49
2 IN-85 9.947N-01
3 Al-90 0,000[+00
4 ll-131N 1.753E-01
5 .-85 0.0001+00
I I-I)I 8.)33K-01
7 ll-lOK 0.0001+00
8 ll-)O 0.0001+00
) SI-)O 9.)80E-01

10 )-90 9.)831-01
11 TI-I)IN 5.)611-08
12 T|-I)l 1.3421-08

VOLIN! 1.0001+00CC

TOIALCLASS"I 1.1701+00
TOTALCLASS2 8.9331-02
TOTALCLASS3 1.9961.00
flARDTOTAL 3.25t1+00



,ttSIPQUAL:F;_AIIO!iXA!PL!I KS!LRI!ERSS,F,V ,,t

''SIEFiCIlY!IllSIFIllI[OITH

STPGA!NASSIELDIMGIIFOIIAIIO!CALCOLATED

COIP_IIIT! VOLUME1

CONV[ISIO!rAC!OI: 1.0001+00
VOLUM[ : 1.000l+00CC
IliaSOUIC! : 1.0_8"308IIIVlSICI)

PAm!ICLISOUICIIIIiGISOUiCl GIO_PI!lIGI
(PHCIO!/SiC/ ) (1IV/SlC/ ) (IIV-lrIICIIIi)

I 5.542-310 2.217-310 ,40
2 6.517-311 5.866-311 .90
3 1.358-316 1.833-316 1.35
4 5.635-318 1.014-317 1.80
5 1.498-317 3.295-317 2.20
i 1.502"318 3.904"318 2.@0
7 0.0001+00 0.0001,00 7.50 (VAIIABLI)

TOTALS6,193"310 2.803"310 .45

COIPOIIII2 VOLOlii

COIVEISIO!fACTOR: 1.O00i+O0
IOLUM! : l,O001+O0CC
IlIA SOUICI : 5.25t1+04(Ill/SlC/ )

PAiIICLISOOiCI II"G! IO01CI llOOl lll.l
(PSOIOI/SIC/ I (Ill/SlC/ ) (UV-ItlICIIII)

I 2.72?!+03 1.0111+03 .lO
2 3,2071+02 l.SItl+Ol ,t0
3 I,t811-01 t.OlOl-Ol 1.35
1 1,7731-05 1.1ti1-05 l.SO
5 1.36tI-05 1.Jill-Oi l,lO
I 7.38t1-06 1.1li1-05 l,I0
7 O.O00l+O0 O,O00l+O0 7.50 (IUlIILI)

!ILLS 3.0481+03 1.3711+03 .45

''' II _ !lOtlll I!I (VllSlOI 1.1 )

! III 01! • l:lO:il Iii I :10/ t/lii2



Title Verification of Computer Program Page__of_

STP (PC) Version i.i EGS-TR-910600-18 Project Al/
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Appendix B
Examples 2A and 2B



_%_ I_2 _ _ _
t t , .: i : " i _ _ S : :- - P : :';- 5_:[::'.':.-._ [_.'.;. ', S A : ! O: _ SEi V : : E ,. , t

' ' VEI S I O! II_lllig i: I t EE _[5I 011 DiTE IA S 9,'29,'9_

t TOD AT' S OATE : [0.' _;'.-9_2 STAIT lille : 9.45:,c2

REPES:_:Ti0NOFINPUTD&TADESK

+ + _' + + 4, + 4,

IV" 2 IS: 1

11:12 IK:3 IG: 7 IL: 2
tKI'85K 14.H78E-05 54.0234E-0310.0000E90010000Ci+O0
2EE-85 1 2.0490E-0919,0683E-0656,5688E-0610 O000hO0
31E-90 12,14461-02 10.0000g+0010,0000E+00100000bOO
4XE-131B16.7758i-07 41.0836i-08 10.0000E,0010 0000E+00
5_i-85 2 4.02991-03 10.0000|40010_000E4001000001400
4Z-131 2 9.97831-07114.99321-061Z_:210E-0410 00001+00
7BB-90E3 2.48441-03 32.55211-0310.0000E+001000001+00
8R8-90 3 4.4119E-0331.88941-0274.17921-0510 00001+00
9S1-90 3 7.4801E-1072.4248E-0384.41491-03 1000001+00

10t-90 3 3.0038E-0497.4801E-1010.0000140010 00001+00
11Ti-131M_ 4.4180E-0410.0000E+0010.0000E4001000001+00
12Ti-1313 4.4210E-04111.12481-0410.000014001000001+00

.40 .90 1.35 1.BO 2.20 2.40 7.50
11B-85_.25515740123-300040000400004000040000+058140+
211-85 .25100040223-2000400004000040000400004051440+
311-901.315744-12334044240384.0491-11t0-1448-138441+
41E-131!.142444-200090000900009000090000900009014490+
51R-851.003000+0334-1233-1459-2275-2000+0000+018341+
41-131 ,19031_+0425-I0009000090000900009000090723+_+
71S-90H1.388346-28554019540472+018640118401444147341+
81B-901.940000+027740943-1192-1344-1111+01424153341+
9S1-90 .1940009000090000900009000090000900009000090+

I0t-9C ,9350009000090000900009000090000900009000090+
11TE-131_.190112408284037740219-1735-1871-20004022741+
12TE-131 .719110+0142+0112+0323-2000+0000+0000+0150+I+



t t t P i : GI &M S TP " P C (TEE_-'_'-_£_'S|:_E, I S A_ Y" _ J $ _ RV ; " K t t t

t t IEISIOl IUIIIII:].I IEVlSt+! OfT! its 9/29+,92

' TOI_LY'S DITI : 10/+/19+2 STti! Tt+E : 9'45'52

1 'S0_i:E°
11,0 21,0 310 41.0 51,0 61.0
71.0 81.0 91o0 101.0 111.0 121.0

0
!
STP0UAL:F!CITI0!IIAtPLS21SS!l_TTll l
IJ: 2
I 'VOLUI[1'
3 °VOLU_S2'
"1
SOUSC!LiDVOLUI!IIITIALIZATIO!
! 1 1,00 CC
I 2 1.00 CC
Sl101.0
11220.1
I 1 2 3 0,01
I SSCOID
A_TIVIYISSAFTS!1 SSCOID
r1201.0
I III
+_TIVI_IISiFTSRIIII
I fOUR
ICTIVI_ISSittl! 1 lOOI
24 SOU!
iCTIVlTIISAFTEI1 DAY
3OO
iCTIVI_IISAYTSi1 IOl_H
!
!

. + 1, + + 4, 4, +



DA_ArO_THiSiU!ORSEKIESOFi_#S

NUMBEROFISOTOPES(DATACARDS1= 12

I_MSIIOFCOIPOME_S(A_LiOl_)= 2

IOMBENO?CLASSESOrISOTOPIS: ]

IO_BIIO)SOURCES(BAIIMDM) : I

IOl)EROrIA_IAlEOnES : ?

IUMS|IOFPRECURSORS(IAIIMOM): 2

ITORAIILOCATIOISIIIOESTID :21)000

STORAGELOCATIONSOSID : 761



, t,, PW_;RAMS: P (VEIS:SN_._ I 2AM_M !C;9 19._ ,,t t

_.AT.OM t t ,I t , STFQ_A:,IF'"' IXAMP:-[2AKEYLITTERX

IUMHERIAl! CLtSS LAmDA(I/HH)PII:UIS:I (MOoiA!il-

1 KI-B_M $ 1.5C21-01 5 I,$447[-05 1 O,O000K+O0
2 11-8_ 1 7.3764i-06 1 1.55_4[-0E 5 1.20241-08
3 [1-90 1 7.T206E*O1 1 0.0000[+00 1 O.O000l+O0
l ll'131M 1 _,1393_'03 _ 2,t490_-05 l O.OOOO£,O0
5 11-85 2 1.4508i+01 I 0,00001+00 I 0,00001+00
6 1-131 2 3,5922[-03 11 2,7947[-03 1_ 3.5_22[-03
7 IB-9OM 3 g,i?18|+O0 3 1,15101+00 I 0,0000[+00
8 Ii-90 3 1,58941+01 3 1.40021+01 7 3,1555|-01
9 Sl-gO 3 2,T618[-0_ 7 2,T0121-0_ 8 2,TH8E-O_
10 T-gO 3 1,0814|-02 g 1.08141-02 I 0.00001+00
11 I1-131! ] 2.31051-02 1 O,O0001+O01 0.0000|+00
12 li-1]l 3 I.ti3_E+O0 11 3,11311-01 1 O.O0001+O0



t , , , PI_I_M S ! P iVU_::N I.' i IANOJ I0_9.19_i t , , t

t t I STP_UALIFICAT:O!HAKPI!2A [KYLITTIII t t t

I ISOTOPE IKTA G_ME (KEY_DISCIBYGR_P lE KAI.KJERGT(HTi
HV/D;S_ 1 2 3 4 5 6 7

KFFECTI;EilERGY ,400 ,90C 1,350 1.8:02 200 2.60C7.500
I ii-85N .255 ,157 ,000 .000 ,000 OOC ,000 .OCO .58:

2 11-85 ,251 .000 .0_2 ,000 ,000 000 .000 ,000 .514
] ll-90 1,315 .077 ,233 ,462 .386 049 ,019 .045 3.860
4 ll-13:K .142 007 .000 .000 .000 000 ,000 ,000 ,164
5 BI-85 1,003 000 .033 .023 ,007 003 ,000 ,000 1,830
6 1-131 .190 317 ,063 .000 .000 000 .000 .000 .723

7 IB-DON 1.388 003 ,855 ,Ig5 ,472 186 ,118 1.440 4,730
8 Ii-g0 1,g60 000 .277 ,096 .019 037 ,111 1.620 5,330
9 SI-DO ,196 000 .000 ,000 .000 000 .000 .000 ,000
10 T-gO .g35 000 .000 .000 ,000 000 ,000 ,000 .000
11 H-131K .lg0 112 .828 .377 ,022 074 .009 ,000 2.270
12 H-131 .719 110 ,162 ,142 .003 .000 .000 .000 1.500



_7 _f B 5"_,,,, P_'_A_s_P _vE_si_'1. _ l,, lo _',_,'" ,,,, ,.._

' ' ' STPQUALIFI_ATIOIEXA_?E!IAKKYL_TTXil ' ' '

B_NLOOPIIFOIMAT:O__ORTHISl_!FOLLOWS

IJ, IU_IEROFCOMPOIRN!SUSEDIRTHISRUNLOOP: 2

[CON_,CALC.TTPE(O/IIVRRTORY,I/CONCRNTEATION): 0
II,, --ACT/COMP.---ICT/G_.

IDECAT,CALCULATED_UGRTERPRODUCTION(O/TES,I/IO)= 0

(DEFAULT=0)

ITIAX,IAXI_U_IUMBEBOFITERATIONSPERTIIESTEP= 0
(DEFAULT= I0)

|DEBUG° DEBUGOPTION(O/IOnMALOUTPUT,I/IUCBO)= 0



t , , S.opQUALIIrICATIOI ilAMPLK2A1[! LITTE_I , t t

SOOICELIBIAU

I
SOOICl

I li-SiK l,O001+O0
2 1i'85 1.O001,O0
3 li-gO l,O00I+O0
4 II'I31! 1,000l*00
5 II'85 1.0001,00
6 1-131 1.000|+00
7 IB-gON 1,0001+00
8 II-gO l.O001+O0
g Si-gO 1,000[+00
I0 T-_O l.O00l+O0
II ll-l)li 1.0001+00
12 11-131 1.0001+00

TOTALCLASSI 4.0001+00
TOTALCLASS2 2.0001+00
TOTALCLASS3 t.O001+O0
GIAIDTOIAL 1.2001+01



,,,, Pic..'.i:..,.sTP _,E_._::_!.' ., _ 1:_9_:_9; ,,,, _ _ °_:'N

t t t STP ..... "Q_._r_,_,,O! IIAMPL!2l lE! LE!IIII t t t

t t SIXPSO_iCIlid VOLQIKIIIIIALIZ&:IO!

11_TIM£ = -1.0001.OO !ITEtTALS/ST[_ = 30
TIME

STARTTill= O,O00E*O0 !!RO!_IHIT =1.0000E-05
STEP

DELTAT : O.O00l+O0

DA_IiitO (1! CLASSlUll!R}
tttttt COHPOHITtttttttttttttttttttttt
10. IA_! VOLOM!0i LASS 1 2 3

1 VOLUI!1 1,0001_00CC

|I_0VtL|&T|S(F|0! I) = 0,000!+00 0.000i*00 0.000!+00

STIPSOOIC|rica02 (riO! $0alCi1) : 1.000!*00 1.000!*00 1.0001,00

2 vaLuMI2 1.0001.00CC

I|lOVILIAT|S(r|Ol 2) : 0.0001_00 0.0001.00 0.000|_00



J

, , t STPQUAL:F!C_T:OI|IAMPL!21 [IYLI!TKi I ' ' '

' * STIP SC_IC! HD ¥OLUIIIIITI&L!:&T:OM

STEPSOUICIDATAriO_ SO_iC_IMF_T

1
vm¥C.,_£ I

i Ii-85M 1000I+00
2 11-85 1000K,00
3 Ii-10 I 000E+00
4 Xi'131N I 000b00
5 1i-8i I 0001,00
i I-I)I I O00bO0
7 H-_0M I 0001+00
8 I]-90 I 000_+00
9 SI-10 I 0001+00
10 l-)0 I 000l+00
ll ll-1)ll 1000i_O0
12 TI'I)I I 000b00

VOLUMI 1.000l+00CC

TOTALCIASS I 4.0001+00
TOTILCLISS 2 2,000i+00
TOTALC;ISS3 (0001+00
IlAID TOItL 1.2001+01



,* ,STP_OAIIF;CA_IO!EXAMPLE2AKEYLETTE_Z I , ,

•*STEPSOUESE_RDVOLUMEIIITIALIZATIO!

ACTIVITIESATEIDOFTHETI_ESTE_

, !
VOLUKE!

1 li'85M 1.O00l+O0
2 Ki'85 l.O00i+O0
3 El-gO I.O00E+O0
4 II-131! l.O00i+O0
5 i; _i I.O00E+O0
6 1-131 1.0001+00
7 IB-gON l.O00i,O0
8 IE-go l.O00i+O0
g Sl-gO 1.0001+00
10 t-gO l.O00i+O0
11 TI'I31N I.O00E_O0
12 TI-I)I I.O00E+O0

TOLO_E I.O00E+O0C:

fOTALCLASSI 4.0001_00
TO_ALCLASS2 2.000E+O0
TOTA;CLASS3 t.O00l+O0
;lAID TOTAL 1.200Y_OI



l 2. Z-

'''S_PQUA_:F:_ATIOM[XA[_E2AKIYLE_TI_1 '' '

''STE_SOURCEA_DVOLU_EIIIT!tL_ZA!_!

S_PGA_ASHIILDINGllFO2MA_:_S!CA_ULA_!_

_OMP_M!_1 V0L_E1

COMVEI_IOIYA_TOI: 1.000_+00
V0LUM! : 1,0001+0_CC
IETASOUi_! : 3,161[.05 (KIV/S!_/ )

Ptf!!C;!SO_iCl IIIIGTSOUIC! GQOU_IMZRGY
(PBC_01/SlC/ ) (I|V/S|C/ ) (NEF-IH!C_IVE)

i 7.240_+04 2.896E+04 .40
2 1.00g|+05 _,077|+04 ,90

3,5511+04 4.794|+04 1.35
4 1,8{8|,04 _.3_3|+04 1.80
5 5.852S+03 1.2871+04 2.10

3,{S3_+03 9,498|+03 2.{0
7 2.1551+04 1,14g|+05 5.]3 (VAII_BL|)

TO_A_S 2,585|*05 3.3851+05 1,31



_. i_=_ _

tt, t Pi:_A_ S TP (TXRS:ONI._ t RAN_N :0_9:9_; t,t ,

,T • •t t t STPO_A=,F_CAT,O!KIAI_L!2AlETLETTERI t t '

t ! STE_ ACT_:TIES _TER _ SECO!D

EHDTIME : !.00OR+GOSECO IITERVALS/STEP = 30
TIlE

STARTTIIE= 0.000|+00 |EROELIMIT =I.O000E'05
STE_

DELTAT : l. O00l+O0SICO

IAtA MAD (IT CLASS!UKBEH)
*ttttt COKPOKEJTtttltttttttttttttttttt
lO, |A_K ¥OLUKKOiKASS 1 2 3

1 VOLOKK1 1.O001_O0CC

IIKOYAL|AT|S(riO! 1) : O,O001+O0O.O00E.O0O.O00i+O0

rLOIIATES(CC /lR) ! ( I TO_) : 1.O00E+O0 1.O00i+O0 1.O00i_O0
TIA!SK.riACTIO!( I TOl) : 1.O00E,O0 1.O00E-O! 1.0001-02

2 VOLOK[2 1.000K+O0CC

IKKOVALIATKS(riOK 2) : O.O00i+O0 O.O00i+O0O,O00l+O0

ttt 3_ STKPSIZII OSlOIIQUIIINGU AVIIAGKOr .00 ITIHATIOWSPiKSTEP



''*STPOUALIFICATIO!IIAIPL!2AIEYLIT!lRi '''

''STIPIC!IYITIISArTI2ISE01_

ACT_VI_!|SATII_OFT_!TillS!IP

I 2
¥OLUM[1 ¥OLOM!2

I_ClIDK

1 li-85M 5._971-01 2.7771-04
2 11-85 5.5571-01 2,7771-04
3 11-50 5.7851-01 2,7181-04
4 Xl-1]ll 9.5971-0! 2,7771-04
5 11-85 5,5571-01 2,7661-05
6 1-131 5,5571-01 2,7771-05
7 1HOg 9,9741-0: 2,8141-06
I i1-90 9,9931-01 3,3031-06
9 Si-50 5,5571-01 2.7771-06

10 Y-90 9.9571-01 2.7771-06
11 Tl-I]ll 5,5571-0I 2,7771-06
12 T1-131 5,9941-01 2,7761-0t

VOLUM[ 1.0001+00CC 1,0001+00CC

YOTALCLASS1 3.9781+00 1,1051-0]
TOTI;CLkSS2 1,9951+00 5.5441-05
TOTALCLtSS3 5,5951+00 1,7231-05
iiklO _OT&L 1,1971+01 1,1711-0]



, , t t PR++IA._S ! P (+E_.:_+Nt.: i RA!C.RlO 9 ',1+2 t t t ,

, t t STPQ_A'.!PICATIO!EIAEPLE2AlEv LITTER! t t t

t t STEPI:TtVITIESittEi t SlCO1_

STPGr,MAStITELDIIIGIIPOt,ATIORCAL+"ULATED

COMPCEE_TI VOLUNE!

C0MVERS:OMFACTOR=1.000E.00
IOLUKK : 1,O00E'O0CO
IETASOUEC! :],147E+05(EEV/SE_/ )

P_ETICLESO01_!VEEGTSOUECE QE00PHEEGT
(PBOTOM/SEC/) (NEY/SEC/) (HV-IPPECTIVEI

1 T,I22E+04 2,8811+04 ,40
2 1,005E+05 t,048E+04 .90
3 3.52tE+04 4,754l+04 1.35
4 1.84gK+04 3,328E+04 1,80
5 5,825E+03 1,2811+04 2.20
+ 3.642E+03 9.468E+03 2.60
7 2.151E+04 1,1471+05 5,33 (VIIIABLI)

tOTALS 2.5741+05 3.3711+05 1.31

COEPOIEIT2 IOLUM!2

COWVEISIO!FICTO!: 1.0001+00
TOLUIE : 1,0001+00CC
IlTl SOUICE : 2,1701+01(ll?/Sl:/ )

PAITI:LESOUEC!IilIG! SOUIC! 610OPIMEIGT
(PIOTOI/SEC/ ) (NIF/SlC/ ) (|EV-IPPICTIII)

t 7,002E+00 2.8011+00 ,40
2 2,+10E+00 2,i111+00 .90
3 3,5231+00 4,7561+00 1,35
4 2,1911+00 3,1431+00 1.80
5 2.400E-01 5,2811-01 2,20
6 8,3791-02 2.1791-01 2.10
T 1.418E-01 7.985|-01 5.33 (IUILILI)

tOTA;S 1,1181+01 1.5741+0! .17



, ,t, PICIIAMS) P (IEISIOMI.I + NA!OM I0 9/1992 , ',,

tt tSTPQOLIF_ATI0!IIAK)LE2AIllLEITHI t t*

t tSTEPAC!!)ITIESArTKiIK!I

"6
IN)TIME : 1.000E+00NIN. IITEIVALS/STEP : 20

TIKE
STAETTIKE: I.i67E-02[1! liEOILIKIT = 1.00001-05

STEP
DELTAT : 9.833E-01El!

DATAlEAD (lT CLASSIOKBER)
tttttt CO_PO_E_Ttttttttltttttltttttttt
lO. IAKI TOLUK!ONKASS ! 2 )

I VOLOKEI l,O00i+00CC

iIKOVALIATES(riOK I) : O.O00i+00 0.000i+00 0,00OK+00

rLOiIATIS(tC /81)r (ItO2): l.O00i+001.000i*O0l.O00l+00
tlANSK.?iACTiO!(ITOI): l.O00i_001.000[-011,0001-02

2 VOLUKE2 1.0001+00CC

IIKOVA;ILTIS(riOK I) : O.O001+O0O.O00i+O0O.O00l+O0

,tr 30STEPSIlil OSI0IIQOIIIIGAl AVIIAGEOY .00 ITIIATIONSPIi STIP

=





,,,, :Ic:,i,_.,,.sip t_E_SZ:_,:i _ 2Ai:_',:,9'_9_ ,,,, Po..je,=,

* * * STPQUILITICATIO!EIA)IPLE2.AKEYLIt'.TKII ' * *

* ' STEPACTIVITIESlPll!I NI!

, STPGAI(J(ASHIELDINGIIYOIMATIOIICALCULATED

COKPONENTI VOLUMEI

CON;ENSION@ACTON: I.O00E+O0
VOLUKE : l.O00E+O0CC

BETASOUECE : 2.526E+05(NIF/SiC/ )
PAETICLESOOiCl INENGTSOUECE GEOUP|NEEGT

(PIOTON/SEC/ ) (KEF/SEC/ ) (Ii+'IPPECTIVE)

I 6,589E+04 2.636E+04 ,40
2 8,583E+04 7.724E+04 .90
3 2.466E,04 3.329E+04 1.35
4 1.132E+04 2.0381+04 l.aO
5 4.i59E+03 1,025E+04 2.20
6 2,_911+03 7.777E+03 2.60

7 1,833E+04 9.770|+04 5,33 (¥1|IA|LI}

IOIILS 2.1371+05 2,7301+05 1,28

COIPOIZNT2 ¥OLUHi2

COIVgiSIONflCTOi : 1.0001'00
IOLON! : 1.0001+00CC

Iift SOOlCI : 7,i721+02 (BIr/SlC/ )
PAITICL|SOOICi IIIiG! |OUECI 610UPIIIIG!

(PHOTON/SIC/ ) (IIV/SIC/ ) (NEV'IrTICIIVi)

! 3.341|+02 1.3361+02 ,40
2 7 576|+01 G.IISE+OI .90
3 t ¢481+01 8.7051+01 1.35
4 3 $861+01 i.@941+01 1.80

5 5 2461+00 1,1541+01 2,20
6 3 0461+00 7.)1_|+00 2.60
7 1 3761+01 7.3361+01 5.33 (VIIIIILI)

++

tOtALS 5,3531+02 1.51t1+02 .84



t t i STP'3UIIIPI:ATIOItEXAMPLE2A KEYLETTERX t t t

t t STEPICT:+tttE$AFTERt HO+E

ERETIME = I,O00E+O0HO_R IITERVILS/STEP = 30
TIME

_TkETTIME= 1,6671-02HO_l EREOILIMIT = Z,OOOCE-05
STEP

DELTAT = 9,833E-01fOUR

D&TAlEAD (BYCLASSlUMBER)
tttttt COIPOIE_Ttttttttttttttttttttttt
I0. lAME VOLUMEORMASS 1 2 3

1 VOLUMR! 1,O00i+O0CC

REMOVALRATES(PEOM t) : O.O00E+O0 O,O00E_O0 O.O00E+O0

FLOWIATES(CC /Si) F ( 1 TO 2) : 1.O00i+O0 1,0OOE+OG 1.O00l+O0
TIARSM,FUCTIO!( 1 TO2) = 1.000i+O0 1.O00E-01 1,000[-02

2 VOLOm!2 i,OOOE+O0CC

IllOViL lltlS (flOE |) : O.O00t+OO O,O00t+O0 O,OOOl+O0

tta 30 STEPSERE Oil_ IIOUIIIRGi! AVERAGEO! ,00 ItiIATIOIS PIESTEP



, ,t , PEPSI4w.....S_ P (FEHH"M_._'' I IAMSN _" .9199Z '' ''

''' STPQUA_IrI:ATIO!IXAMP_E2AEIYLETTERX ,t ,

t, STEPACTIVITIESAFTERIHOUE

ACTIVITIESATEIDOFTHETI_ESTEP

i 2
VGL_K[I VOLUNE2

10CLI_E

! ER-85M 3,185E-01 5.468E-01
2 [I-85 3.6791-01 6,321E-01
3 EE-g0 1.086E-34 I.B661-34
4 H-I31N 3.1701-01 |.306E-01
5 Ii-HS X.841E-0T 3.1641-08
6 1-131 3.684E-01 1.314E-02
7 IB-90M 2.35g|-05 4 210E-07
8 El-gO 1.4401-06 2 6111-08
9 Sl-gO 3,U9|-01 6 321E-03
10 T-90 3.6791-01 6 32I|-03
II TE-131! 3.5g51-01 i 177E-03
12 TI-131 1,34gi-01 2319|-03

VOLUNE 1,000l+00CC 1,0001*00CC

TOTRCLASS! 1,053E+00 l.B0gi+00
TOTALC;ASS2 3.184E-01 6.314E-02
TOTALCLISS3 1.2301+00 2.114E-02
QIAMDTOTAL 2.6521+00 1.Sg4E+O0



tt t, PI0_iAM5T P (VH_:_!I.: lA1._ 10,9,:99; ,t ,t

t t,STPQOALIrICATIO!IIAKPL!IiKEv.LK"H l tt t

t, STIPACT/III/ISAt/II I HOUR

STPGA_(_(_.SaIILDIJGIIFOK_{A:IO!C_.'.:ULATED

COKPOJEN_1 ICLOM!1

COIVEKSIO!_ACTOR: l,O00I.O0
IOLUKK =1.0001+00CC
BITASOUKC! : 3,245K,04(III/SiC/ )

PARTICL!SOURCEHKIGISOUICK GK00PII[IGT
(PSOTOI/SXC/) (KKI/SIC/ ) (KIV-KFFKCIIII)

1 2.075K*04 8,300I.03 .40
2 1.4121,04 1.2711,04 .90
3 4.240K_03 5.7HK.03 i.]5
4 1.710I_02 3.078K_02 1.80
5 4.444K_02 _.778K.02 2.20
t 4.4_0K.01 1.160E_02 2.t0
7 2,839K-01 1,3431,00 4.73 (VAIIAILK)

IOIALS 3.9771.04 2.813X_04 ,71

C0KP01H!2 I0;UKI2

C01VXlSI0!riCIOI: 1.0001,00
t0LOKI : 1.0001.00CC
NInASOglCl : 1.5161.04 (KKI/SlC/ )

PAKIICLKSOOiCIIIIIGI SOOICl 6KOOPIWlIGY
(PBOT01/SKC/) (UV/SlC/ ) (KII-KFFKCTIVK)

I 1,027I.04 4.1071.03 ,40
2 4.4871+02 4,0381+02 ,90
3 7.285X+01 9.8351+01 1,35
4 2.939i+00 5.290K.00 1,00
5 7,637K.00 1,6801.01 2,20
6 7.664K-01 1.H31.00 2,60
7 5.073i-03 2,4001-02 4.73 (VllIiILI)

TOIALS 1.0801.04 4,1331+03 .43



* ' ' ' PIcGIA_ S T P (VEIS:O!i.I ) IA!OM ICi9,:99Z ' * ' *

* * * STPQUALIFICATIONRIA|pr!IIKEYLETT!IX * * *

' ' STEPACTIVITIXSIFlXli DAT

[MOTIKE = 2,4001+01BOUR I|TXNVALS/STRP = 30
TIRE

STARTTIKI= I,O00X+O0aOOi IIROiLI|IT = I OCOOX-O!
STEP

DELTAT = 2.300E+01BOOR

DATAiEAO (BTCLASSNO|MT
ttttttCO!PO!!lttttttttttttttttttttttt
lO. lA|! VOLUKIOi IASS I 2 3

I VOLUK!I l.O00X+O0CC

ii|OVAL |ATIS (riO| I) : O.O00i+O0 O,O00X+O0 O.O00i+O0

fLOWll_XS(ce /ii)r ( I TO2): l,O00X+O0 I,O00i+O0 1,0001+00
TRAMS|,IIACTIO!( I TO2): 1,0001+00 1,0001-01 l,O00E-02

2 VOLOKX2 I.O00X+O0CC

|IKOYAL|AT_S(riO| 2) : 0.0001+00 0.0001+00 0,000|+00

*** 30 STEPSIII! USEDIIQUIIIIG li lVlIAGIOf .00 IIIIATIOIS PfRSi|P



,iiSTPQUALIFICATIONMXAIPLE2AKEYLETTERX tti

t*STEPACTIVITIESAFTER!DAT

ACTIVITIESATEIEOFTHETIMESTEP

! 2
VOLUMEI VOLU_E2

|U_IIDE

I [E'85M 9.309E'13 2,464E-02
2 Ei-85 3,?TSi-l! 9,g98K-O1
3 li-_0 0,000Z+O0 0.00Oi+00
4 XE-131| 3.563E-11 _,432|-01
5 IE-85 2.306-162 6,108-153
6 1-131 3,708E-11 9.278i-02
? |J-g0g 5,g5_-112 1.616-I03
8 |B-gO 3,4gg-113 g,495-lO5
9 Si-gO 3.7751-II _,gggi-03
lO T-g0 ].7T51-11 1,001|-02
11 _i-131N 2,16Bi-II 5,74(|-03
12 T[-I31 4.881|-12 1,2931-03

IOLOKE 1.0001+00CC 1,0001.00CC

TOTALCLASSI 7,4301-11 1,968K+00
tOTALCLASS2 3,7081-11 1,2781-02
TOTALCLASS3 1.021|-10 2,7051-02
GLANDTOTAL 2.1351-10 2.0881+00



,,,, Pi:_iA.,.s,P IvER_:OW11 j ,A_:_lC _:99; ,,,, "P%__2._ _'_' _?

'= 'STPQ_ILIFICATIOREXAIPLE2&KEYLETTERX = ''

' 'STEPIC',IV,'TIU|FTERIDAY

STP_AIKASHIELDIIGIEFORKAT[O!CALCOLATED

COKPO_EI_I VOLOK[1

C01VERSI0!_ACT01= 1,000D00
VOLU_[ : I,O00E,O0CC
iITA S0URC! : 2,1691"06(HV/SEC/ )

PARTICLESOURCEIlUGTSOUIC! GIOUPII[I;T
(PHOT01iSEC/) (H?/SEC/ ) (IEV-EFFICTIVi)

1 1.397['06 5.58H'07 40
2 8.6931"07 7,824E'07 90
3 2.4301"07 3,2811"07 135
4 1.00H-08 1.81H-08 ! 80
5 2.680E-08 5.8t71-08 2 20
6 2,688E-09 6.988[-09 260
7 7.151-108 3.382-107 4 73 (VARIABLE)

TOTALS2.549E-06 1.753[-06 .69

C01P011IT2 ¥0LOM[2

C01VllSI0iHCT0!: 1.0001.00
VOLUKI = 1.000[+00CC
IIH SOUiC! : 1.5621,04(HV/SlC/ )

PAITICLISO01CE|llIGT SO01C! 610UPIHIG!
(PHOTOI/SlC/ ) (IlVlSIC/ ) (HV-lYrlCTIVl)

1 3.730[_03 1.4921,03 .40
2 5.3431,02 4.8091+02 ,10
3 i.438E*01 8.6111.01 1,35
4 2.6711,00 4.8081,00 1.80
5 7.100[*00 1.5621.01 2.20
t 7.1191-01 1.851|*00 2.60
7 1.9411-99 1,1791-11 4.73 (WHIilLI)

TOTALS 4.33H_03 2.082|_03 .4!



11; _IME = 3.000[,;: D IITK_FALS/STEF = 30
T:K!

S_A_!TIl! = I.O00X*O;D lll;R LIK!T = 1.00_I'05
S_P

DEL!AT : 2.9001,01D

|ATAI|AO (IT CLASSlOKmli)
t=,t,, CO_POIEIT::::::::::::::::::::::
I;. lA!! VOLUKK01lASS 1 2 ]

I VOLUKE1 1.000|.00CC

iIKGVALIATIS(riO! 1) : O.O00l*O0 O.O00i*O0 O.O00l*O0

F_0_IATiS(C¢ /BI?! ( ITO 2} : 1.000!,00 1.000[,00 1.0001.00
riAlS!. ?iACTI0!( I tO2) : 1.0001+00 1.0001-01 1.000!-02

2 rO;OK!2 l.O00l,O0CC

IIKOYALIAYI$(flOl 2J: 0.0001+00 O.O00l+O00.0001+00

ttr 30 ShPS IIll OSIDII_OIlIl_ 11iVIii_! O! .00 HIIANOISPIi StlP



t t t STP_ALIF'" "";.A,,C! IlAKPL!2A[K! ;I_K! I , t t

, t STIPiCTIVI!;ISAt!li 1 lOl!S

IC!;FIIIIS Ai lID OI III Ii!! STIP

l
VOLUME1

IO:_:DI

1 11-85l 1,1111-1t
l 11-85 t.t471-01
3 I1-t0 0.0001+00
4 II-131K 1.7291-01
5 li-85 O.O00l+O0
6 I'131 7.701[-03
7 li-tOM O.O00l+O0
8 IB-tO 0.000b00
t Sl-tO i.t801-03

10 I-I0 t.1831-03
11 I1-1311 5.ttI1-i0
II I_-131 1.33t1-10

VOLUK! 1.0001+00CC

TOTKCgISS1 1,1681+00
tOtAlCIISS l 7.7011-03
IOIlL CLASS3 l,litl-Ol
IilID IOIlL 1,1t51+00



B 2 7,,,, Pl:_ s..P _vt2s:_:' , .Jo_ Io9:99: ,,,, '_"
' 'tSTPQ_,'-IrICl':OlIIIKPLI,"iIIILI!I{_X tt,

t t SlIPAC;:IITIISAr!it IwONT@

StP GAIw!S@IILDIIGIIFOIMA;:OMCALCULA;I;

COKPOMIM!I TOLUXgI

COMFIISIOMfICTOi= l.O001*O0
IOL_N! : l,O00I+O0CC
IITl S0UICI : 5.119-308(III/SiC/ )

PIITIC;ISO_ICIHIIGTS0OlC! ;10_PVIIGT
(PHOIOM/SIC/) (III/SlC/) (KEI-IPTICIIII)

1 5 524-310 2.209-310 .40
2 i 506-311 5.856-311 ._0
3 1 252-316 1.|g0-316 1,35
4 5 454o318 _.81t-318 1.80
5 1 498-31T 3.295-317 2,20
l 1 502-318 3,904-318 2.80
T 0 0001+00 O.O00I+O0 7.50 (VliIIKI)

TOTALS.6,174-310 2.715-310 .45

C0IP0111!2 V01011I2

C01VlISI01flCTOI: 1.0001.00
VOLUK! : 1,0001+00CC

G) ilia S0OiCI : 1.0|21+0t(iii/SI:/ )
PAITICLIS0UICi IIIIGT S0OiCI QIOOPIlIIGT
(PIOTOIISIC/) (III/SlC/) (IgY'KFFICTIII)

1 3 3201+02 1.328I+G2 .40
2 1 I10(+02 ).lfll+O1 ,)0
3 t 1801-06 t.0111-0t 1.35
4 2 T721-07 4,9901-07 1,80
5 7 36_1-0T 1,|211-06 2.20
i 7 3S91-08 1.9211-07 2,t0
7 0 0001+00 O.O001+O0 7.50 (VillilLI)

TOTALS4.4301+02 2.3271+02 ,53

t, t lID t 10illl S! P (VllSIOI 1,1 )

! I II Off : 9:53:47 I&YI = 10/ t/1992



, , t P ! "_iI_ S_,P-PC i!B;.SE'E:.:£1-.:IDGE [S Jt_ T.___ S!!W I"I t , ,

t t VIiSIOI IDIllKi:l.l IEV!SIOI DAT! ItS 9/I_/92

, !0DA T 'S Di! I : lO/9119.:; S!A!! ! IIII : _:58:59

IEPIO_UCTIO!OF:IP_TDATAOEC[

,I, 4, # + 4, 4, 4. +

IV: 3 KS:1

II: 12 I[: 3 IG: ? IL: 2
111-85M! 4.2978|-05 54.0234E-0310.00001+00I0.0000i+00
211-85 1 2.04901-09 19.0683E-O(56.5688g-0610.00001+00
31i-90 1 2.14461-02 10.0000E+0010.00001+0010.00001+00
4XI-1]1!1 6.7758E-0_ i;.0836E-0a 10.00001+0010.00001+00
511-85 2 4.029_1-03 _0.0000i+0010.00001+0010.00001+00
|I-131 2 _.97H1-07114.99321-0612¢.62101-0410.00001+00
71B-90_3 2.fl66|-03 32.55211-03I0.00001+0010.0000_d0
8H-_0 3 4.41491-03 31.SH4E-027t.17_21-05 10.00001+00
9Si-_0 3 7.6801i-I072.12481-0384.411tl-03 10.00001+00

10Y-J0 3 3.00381-06 I?.1801i-10 10.00001+0010.0000h00
11T|-131!3 6.4180E-06I0.0000|+00 10.0000|.00 10.0000l+00
12_1-1313 4._2101-04111.4248|-0| 10.00001+0010.0000[+00

.10 .90 1.35 1.80 2.20 2.|0 7.50
Ili-85[ .255157+0123-3000+0000+0000+0000+0000+0581+0
2li-85 .251000+0223-2000+0000+0000+0000+0000+0514+0
311-90 1.315766-1233+0462+0386+0491-1190-1448-1386+I+
iZl-13tt .142|64-2000+0000+0000+0000+0000+0000+C:.+++G,
51i-8_ 1.003000+0334-1233-1_59-2275-2000+0000+01H+1
_1-131.190317+0_25-I000+0000+0000+0000+0000+072)+0+
71|-90_1.388)44-2855+01)5+0472+0186+0118+0144,I(73+I+
81B-9: I.)60000+0277+0963-1192-136(-IIII+0162+1533+I+
_S1-90 .19(000+0000+0000+0000+0000+0000+0000+0000+0+

1_i-)O ._35000+0000+0000+0000+0000+0000+0000+0000+0+
IIT_-I31_.190112+0828+03T_+0219-1735-1871-2000+0227+I+
1211-131.719110+0162+0112+0323-2000+0000+0C00+0150+I+



_2 _,
,,, P_'GRAH STP-PC(T_En:[::,.'_-S[:C.._RS AT T'_R SERV!'E ,,, je.

t , +IRS I OI I Olili: 1,1 EEV I S i 01 DATE IiS 9/29+,'92

t TODAY'S DATE = lC 9/!9SZ START TEli = _:59 0

11.0 21.0 31,0 41.0 51.0 61.0
71.0 81.0 91.0 101.0 111.0 121.0

0
T
STPQUALIFICATIONlXiRPLE21|EYLETTERU
Ii: 3
I 'VOLU_!1'
2 'VOLOM!2'
3 'VOLUME3'
-I
SOURCEIRPVC:UMEI|ITIiLIZiTIO!
V I 1.00CC
V 2 I.OGCC
S1101.0
U1321'.00.00,90.99
1 S|COID
ICT;;i_l|S IHIi ! SECOID
! II!
ICTlVlTIlStrill 1 III
I TOUR150
ICIIVlTl|SIrTI! ! |OUi
24 |OUE
iCTIVlTIISIFTENIDIT
30D
iCTIVlTIISl?T|i I|OIIH
!
i

+ + 4. + + 4, 4. +



)irarolIBisionoNsEIIISoFIoNs

IUM)IIOF ISQTO)IS(DA)ICAIDS)= 12

II_BllOFCOKPONINIS(ALLIRS) = 3

IOIIIlOFCLL$SISOFISOIOPIS : 3

IOtIIlOF)OOICIS(ltlltOl) : I

IUI)Ei OF(&lIMA(iOOPI = 7

lOflglOF PIICOI)OI$(lllllOl): 2

$IOIIGILOCIIIOIS|IQOIIIID :Iii000

STOIIG!LOCIIIOISUSID : 1045



, ,,t Pt-'3i,l,M S!P (VIl._;OI 1.i ) IA,101 1C _ 19_2 tt tt

t t , S!POU_IrICATIO!|IAKPL!2! I|Y LZT_Z!U t t t

I_:;ID£ OA_AIIP_! (_IlIAIT)

IgK_[l lAKE CLISS;IKDA(I/Bi) PiICUISO!(I_.,IATg)-

1 [!-BSM 1 1.54721-01 5 1.54471-01 1 O.O00OI,OG
2 r8-85 1 7,3764i-06 1 1,5564K-06 5 1.20241-08
3 [1-9: 1 7.72061,01 1 0.0000|,00 1 0.0000[*00
4 Zi-131K 1 2.43931-03 | ;.1490!-05 1 O.OOOO|*O0
5 li-85 2 1.45081,01 1 O.O000!+O0 I 0.0000|.00
i 1-132 2 3,59221-03 11 2.7147K-03 12 3.5t221-03
7 IB-gGK 3 9.67181,00 3 1.15101,00 1 O.OOOOl.O0
8 IB-90 3 1.58941.01 3 1.4002[+01 7 3.|555|-01
! $1-90 ] 2.7t481-06 7 2.20121-06 8 2.7648E-06

10 t-90 3 1,08141-02 9 1.08141-02 1 O.O000E.O0
11 YI-131E 3 2.31051-02 1 O.O000l.O0 I 0.0000|.00
12 T1-13! 3 1.1636i_00 11 ].I_311-01 1 0.0000[.00



t t , STFQGALIFICATIO!IXAEPL!2BII?LI_E_U ' ' '

I ISOTCPE BETA GAMMAIIEV_'DIS_iIT_OU? AJ_IAX,EIE_SYIMXV_
IEV/_!S_ 1 2 3 4 5 _ ?

UFK:_IVEINE_'_Y .400 900 1.35C1.8002,2002 600 7 50C
1 [i'_SM .255 ,157 000 .000 OOO ,000 OOO 000 .581
2 I_-_ ,251 ,000 002 ,000 000 .OOC 000 003 ,5:4
3 [E'9_ 1,315 ,077 233 ,462 386 ,049 0!9 045 3.865
4 XK':3_M ,112 ,007 OCO ,000 000 ,000 000 000 .164
5 lE'85 1,003 ,000 033 ,023 007 .003 000 000 1,830
6 I'131 .190 .317 0_3 .000 000 ,000 000 000 ,723
7 IB'90M 1,388 ,003 855 ,195 472 .186 11B 1.410 4.730
8 IB'90 1,960 ,000 2?7 .096 019 ,037 111 1.620 5.330
9 Si'90 ,I_6 ,000 000 .000 000 ,000 000 ,000 ,000

10 f-90 .935 ,000 000 .000 000 .000 000 ,000 ,000
11 Ti-131M ,190 .112 828 .377 022 ,074 009 ,000 2,270
12 _E'131 ,719 .110 162 .142 003 .000 000 .000 1,500



,,,, _i:_ s_P _u_::_!.1, EA_:__,9,:_:,,,, -_

' ' ' STPQUA_IF:CETIO!EXAMPLE2RKEYLETTEH_ , , t

l_!LOOPiIFO_MA_IO!FORTHZSIU_rCLLOIS

l:, #UMBE_OrCO_POEENTSUSE"INTEISEU!LOOP: 3

KCC#:, CRLC.TTPE{O/IIVENTOET,IICONCENTEAT!ON)= 0
I|., --ICTICOMP.---ACTIGM.

IDECAT,CALCULATEDAQGETERPRODUCTION(O/TES,I/ROI= 0
(DEFAULT=0)

ITI&X,IAXIMUKNUMBEROFITEI&TIONSPE!TIIESTEP= 0

(DEFAULT= I0)

KDEI_G, DEBUGOPTION(OI|OE_ELOUTPUT,I/MUCBO)= 0



3 Se_'," PR._A_STP _,E_S':_:_ _ lA,O,IC9'.99._ ,,,, '_
ttt STPQUAI;FICATI31|IA_PLE2BKETLETTE_U t,,

SCUR?!LIHART

!
SC:_E

I li-eS_ 1.0001+00
2 II-85 l.O001,O0
3 IR-gO l.O001+O0
4 U-131N 1.0001_00
5 li-B5 I.O00E+O0
i 1-131 1.000E,O0
T IB-gON l.O001+OO
8 II'gO I.O00E,OO
9 SI'gO 1.000[,00

10 T-gO 1.000i+O0
1I TI-131N l.O00i,O0
12 TJ-131 l.O001+O0

TOTALCLASSI 4.0001.CO
TOTALCLASS2 2,000E.OC
TOTALCLASS3 i.O00E+O0
Q|AMDTOTAL !.2OOi+Ol



tt *STPQ_AL:_::AT:_IKIAM?L!2BIIILrT_EH_ **,

'' STK_SO_i:!Ai:VOLUME!IITIALIZAT:O!

IND!:MK = -I,O00E,O0 XITERIALS/S!EP = 30
TIME

S_ART!ii!: O.O00K_O0 fiiORLIMI! :1.000CK-G5
SYE_

DE.,A! : O.O001+O0

DATAI_AD (II CLASSIUKBEII
tttttt _O_PO_ tttttttttttttttttitttt

lO. lAKE ¥OLUKEOi lASS 1 2 3

1 VOLUMEI 1.000[+00CC

IIKOVALlA!KS(PiO_ 11 : O.O00i,O0 O.O001+O0O.O001+O0

PLOW|AIKS(Ce /Bi) r ( 1 TO2) : 1.000E'00 1,000[-01 1.000E-02
tlAISK,rlAC!I0! ( I T02) : 1.000I+00 1.000i+00 1.0001.00

rL0i IAtIS (CC /li) ! ( 1 TO3) : O.0001+00 9,0001-01 t.900F01
TIAKSM.?IACTIO!( ! YO3) : 1.0001+00 1.000i+00 1.00_1+00

STiPSOOiC!_ACTOi(PiO!SOOiCI1) : 1.000i+O0 1.O00i+O0 1.000I+OO

2 VOLOKI2 l.O00i+O0CC

IIKOVALIA_[S(PiOK2) : O.O00I+O00.000_+00 O.O00I+O0

3 VO_UM_3 1.000I+00

IIIOVALIAYIS(FlOI 3) : 0.0001+00 O.O00l+O00.0001+00

PLONIATIH( IU) r ( 3YO2) : 1.000[+06 0,000[+00 0.0001+00
TIAISK.tliC_IOI ( 3 tO2) : l.O00i+O0 1.O00l+O0 1.000|+00



t , , STP_;ILIFICAT!DNKIA_PLEIBKKY_E!_KiU ' , ,

' ' STEPSO;I:!ANl[OLDM!2ilTl'.... "

STEPSO_IC!OATAriOKSCUWCEIIP;T

I
VOLUMEI

I;;LI;E

I lBL)SN I OOGE+O0
; lI-8_ l.O00I_O0
) 11-90 l.O00E+O0
( II-I)IM l.O00K+O0
5 BI-85 l.O00E+O0
6 I'131 l.O00E+O0
7 II-tON 1.0001+00
8 IB-gO l.O00I+O0
g SI-90 l.O00I+O0
I0 T-g0 I.O00E,O0
II TK-131K I O00E,GO
12 TE-I)I I.O00K+O0

VO;UK! l.O00I+O0CC

TOTALCLASS I 4.0001+00
TOTALCLASS 2 2.000E+O0
TO:ALCLASS3 i,O00l+O0
GLANDTOTAL 1.2001+01



B 3 "7
.,,, P_::_s_ _uR_':_:_ ' IA_:_'" g:_: ,,,,'_

AC_:V;!;ESLt ll_ _PtHEtile Sri?

l
V_:K! '

t li-8+K t OQ:[.:3
2 li-8_ I OC:[._
3 ll-?O 1.OOGE-:_
4 II-;3;! 100_E-00
5 11-85 1.O00i.:C
t I-!31 1.000[,00
7 |B-_K 100Ci.:_
8 Ii-90 1,00¢i'::
! Sl'_C l.O00t*O_

ll tl-121K l.OO_[,_O
12 _l-1_l 1.OOCl,O:

V_;OKK 1.0001,00CC

Y_tA;_;ASS1 40001,::
tC!A;C;ASS2 2.0¢_i,30
YOfA_C_ASS3 |.O0_[,OC
GIAR_t0_i_ .2001,01



' ' t ' PiCSiA_ S T P (i.i.l:! 1., ....

' ' t ST_Q:AL:FICA!;_!IIA_P:,!_,iKEYLETT_I0 t , ,

' t STEPSO,iCEAN:VOLU_E;R:T;AI'ZATIC!

STPGAMKtSEIE_Dil;IIrOIMATIQ!CA_:7:R_:

COKPOIII_1 VOLUMEi

COJVEiSlClYACTOi: 1,000|,00
VOLUME = 1.000£.00CC
BETASOClCl : 3.161E.0_(IIV/SKC/ )

PAETICLESOUIC!VKEGYSOUEC! GEOUP|IEIG!
(PBTTOIISECI) (KKi/SI:/ ) (IIV'IYTICTIVl)

l 7.2401,04 2.896I*04 .40
2 1.0091,05 ! 0771+04 .90
3 ].5511_04 4 794[*04 1.35
4 1.8t81,04 ] 3631.04 l.lO
5 5.852I_03 I 2871+04 2.20
i 3.t53i*03 ! 4_81,03 2.|0
7 2.1S51,04 I 249[,05 5.33 (VlIIil;I)

_OtALS 2.585K,05 3.3851,05 2.31



B9'::) 5

, t ,SiPQ:A_:PICATIO!iU_KPLE2B[XT;E_:_ _ ,t t

tt STEPACTITITIEHAFTERI SEC_RD

|R: TIME = I.O03E,O0SE:_ IITERVALS/ST[P : 3_
TIKE

STARTTiME: O,O00E,O0 IHOELIKIT =I.O0_CE'C5
STEP

DELTA! : 1.O00E,O0SECO

DATAIEA: (lt CLASSIOKBEE)
,ttttt COKPO+KITttt,,tt,,ttt,tt,tt+ttt
!0. lANE VOLUKEOi NASS t 2 ]

I VOLUK!1 I.O00|+O0CC

IIKOVALIATES(rlOK 1) : O.O00i+O00.0001+00 O.O00E+O0

PLOMUTIS (ce /H) F ( 1 YO2) : l.O00t+O0 1.O00l-O1 I.O00E-02
TIAISK.riiCTIOI ( 1 TO2) : 1.00_[_00 I.O00E_O0 I.O00i_O0

lLOI IltlS (Ce /ii) ! ( ITO3) = O.O0_E*O09.0001-0! t,900I-OX
YIAKSK.rilcTIO! ( I YO3J= 1.O00l+O0 1.0001+00 t.O00l+O0

2 VOLOKE2 I.O00Z_O0CC

IZKOViLlArES(PlOt _) : O,O00l+O0O,O00l+O00.0001.00

3 VOLOK!3 I.O00!+O0

IKIOVALI|YIS (r|OI 3J: O.O00l+O0O.O00l+O00.000|+00

_LOVIAYKS( /81) ! ( _ YO|), 1.O00i+O_ O.O00l.PO00,000!+00
TIllS!. rllCtIOl ( 3 tO Z), I.O001+O0 l.O00f++O0 l.O00l.O0

,t 30 IYIP511110$I0 llOOllll; II lllllOl O! .00 Itllltl+IS PII flip



5 C f"
,,,, Pi:_i_ sip (vzjs:cM1: tAl:_ i:.).:99: ,,,, ..,e

'''SiPQ_AL:_ICATI_IIXffPL!2B[XYLET_X_G '''

''STKPACilVlYiKSLPTIII SICOM)

AC!IV:IllSATII) OFTHEIlalSiX)

I 2 3
VOLUME! VOLUMEI VOL:M!3

ICCLI_X

I [I-BiM g.9971-01 2,?77!-04 38311-II
1 11-83 ),9971-01 2,7771-04 2 183X-18
3 [!-90 ).785E-01 2,?18|-04 0000Z+00
4 |!-131K ).!97E-01 2.7771-04 6 598K-15
5 li-B5 _.957!-01 2.766E-05 2 490X-04
6 1-131 1.9371-01 2.7771-05 2 500K-0¢
7 iB-)0M 9,9741-01 2.8141-06 I743J-04
8 H-90 9,9931-01 3,3031-06 2.7431-04
9 SI-90 t,9971-01 2,7771-06 2.7501-04

lO Y-90 9.997i-01 2.7771-06 2.750E-04
11 TI-131K 9.997!-01 2,7771-06 2,750K-04
12 _I-131 ),994Z-01 2,776K-06 2,7491-04

V0;OZl 1,000|+00CC 1,0001+00CC 1,0001+00

lOfiIC;ASSI 3.9781+00 1,1051-03 3.833E-11
IOt&LCLASS2 1.935l+00 5.5441-05 4.9891-04
YOTALCLASS3 5,9951+00 1,7231-05 I,i481-03
6iHOtOtAL 1.1971,01 1.1781-03 2.1471-03



B / B,,,, P2_GIA_,STP I,m:_,:.t _ Al,o,IoI_,:9+:,,,, _- I

t , t STPQ_A;ZPI:ITIOIiZAIP.'-iH Ii! ;ITTEIU , , '

t t STEPACTIVITIESAFTER1 SE:OI;

STPGAMMAS_IILDI][GIIPOI_A:IONCA.'.:;LATI;

¢O_P_EE_!I VOLUIE1

CORVEISIO!FACTOR: 1.O001+O0
VOLOMI : 1.000I+00CC
IITA SOUECI = 3.1471,05(IIi/SiC/ )

PIE!ICLISOUi_i IIEIGYSO,ICE 6IOUPIlilG!
(PHOTOItSEC/) (lit/SlC/ ) (IEV-IFFECTIVl}

1 _.222l+04 2.88_1*04 .40
| 1.0051,05 9.0481+04 .90
3 3.521E*04 4.7541+01 1.35
4 1.849|.04 3.3281+04 1.80
5 5.825I+03 1.2811,04 2.20
i 3.6421,03 9.4fl1+03 2.10
7 2.1511,04 1.1471.05 5 !_ (IUlIILI)

TOYILS 2.5741,05 3.3711,05 1.31

COIPOIII!| VOIOIE2

COIVliSIO!rACTOi• 1.0001+00
IOLUI[ , 1.000|+00CC
Ilia IOUiCE : 2.1701.01 (Itr/SlC/ }

FUTICLI$OUICi lillE! SOOiCl GIO:P IIIIGY
(PHOTOI/SICI) (IlVlEIC/ ) (IEV-IPF|CTIVl}

1 7.O0]E.O0 Z.80tl.OC .lO
| 2.190H+00 2.ilI1.00 .90
3 3.5231*00 1.15il.O0 1.35
4 2.1111+00 3.9431+00 1.80
5 2.400E-01 5.2811-01 2.20
t 8.3791-02 2.11t1-01 2.10
1 1.4181-01 7.9851-01 5.33 (YlIIIILI)

TOtlLS 1.t181.01 1.S711*01_ .g7



CO_PON[_3 YOL_K!3

COWVEISZO!TACTOI: 1.O00E+O0

BETASO_ICE : 1.57]I+01(IIV/SE:/ )
PIRTICLKSOUICK {!|iGI SO_l:_ GiOUPII_lO!

(PHOTO!/SIC/ ) (IKV/SEC/ ) (_K_-KFPKC¢IVKI

! I 306K+01 5.225K,00 .40
2 49([,01 2.244_+01 .t0

3 6 2tOE+O0 8.450E_00 I.]5

4 2 94_K.00 5.301E+00 1,80
5 ! ]78i,00 3.0]Zi+O0 2.20
t _ 27_I-0! 2.413E+0_ i.tO
7 5 81_K+OO 3.I051+01 5.33 (VlillIL[)

IOIA_S 5._34|+0! 7.7_2_+01 1.41



''" _:_ s_P _ms::_1' .J0_ I_ _:9_: ,,,, ''3"- "t3 o-

r , STEPA:TIV:TIESAFTERI If!

EfDTI_E : 1.OOCl,:;K:! IITEEV&LS/ST[P : 30
tIME

STAETTile : 1.667E-02III |iiO_ LIMIT = 1.00;;E-C5
STEP

DELTAT = 9,833E-01If!

DATAlEAD (!! CLASSIUIHI)
tttttt _O_PO_E_T tttttttttttttttttttttt

I0. lAME YOLOIEOilASS ! 2 3

1 VOLOM!1 1,000E.O0C;

iIMOVALitTiS (FIOK I) : O.:OC[*O0 0.000|+00 O.O00E+O0

FLOgIITES(Ce /HI) P ( 1 tO2) : t.O0;E*O0 1.0001-01 1.0001-02
Ti&XS_.FIACTIO!( 1 TO2) : 1.0COi,O0 l.O001+O0 1.000[+00

FLOgIITES(CC /Hl) ! ( 1 tO3) : O.O001,O0 _.O00l-Ol 9._O01-h
TitlSM.FiA;TIOI( ! TO3) : i,O00l+O0 1.000l+00 1.0001.00

2 VOLOM!2 1.O001+OOCC

ill_VIl |ITlS(FlO_ 2) : O,OOO|+O0O.O00i.O0 O.O00i.O0

3 VOLUH_ 1.0001+00

IIIOVALliTIS (riO! 3) : O,O00i+O0 0,0001+00 0,0001+00

FLOg_TES ( /Hl) r ( I tO2) = t,O00l+O+ 0.0001+00 O.O00l+O0
tlilS_. [IICYIOI( 3 _0 2) : 1.0001+00 l.O001+O0 l.O00bO0

ttr 30 StlPS JEll iSID lliOtltl; il IIIIIGE OF .00 ttlilttOlS PII fliP



:f !
''" Pi:_s_P !,E_si:,1.1_ .,_,:__:992,,,,'_

''*STPQUALIFICAT:O!EUKPLE2JKEYLITTERC , ,,

''STEPACTIVITIES&FTEI1III

ACT;VlTIES&TERDOFTHETIIESTEP

! 2 3
VOLUMEI VOLUKE2 YOLU_E3

I_CL:DE

I Ii-85_ 9.832E-01 1.t52E-02 1 804E-09
2 El-85 9.8151-01 1,653E-02 1 404E-16
3 Ii-90 2.7161-01 4.5651-01 0 O00E,O0
4 XE-1]I! _.834E-01 1.653E-02 3 940E-13
5 BE-85 7.722E-01 1,298E-03 1 168E-02
t 1-131 9.8351-01 1.65]E-03 1 4881-02
7 lE-gOd 8,467E-01 2.080E-04 1 402E-02
! El-S0 8.698E-01 t.129E-04 1 3711-02
9 Si-90 9,835E-01 1.t53E-04 1 636E-02

10 T-90 ].835E-01 1,653E-04 1.[36E-02
11 TE-131! _,831E-01 1.[521-04 1,636E-02
12 _E-131 9,TZSi-01 1.618E-04 I.[02E-02

VOLUKE 1.O00i,O0CC 1.0001,00CC 1,000[+00

YOTALCLASSI _,222E+00 5.4141-02 1.8051-09
TOTALCLASS2 1,756E,00 2.t51|-03 2.t56E-02
TOTALCLASS3 5,629i,00 1.7781-03 t,283[-02
gltlD TOTAL 1,061E+01 5.8871-02 1.194E-01



, , I S_P_gA::rlCA:lOlEll-II?;.!2_lETLI','Ii IJ I , *

• * STE._AC_IVITIKSATTERIKI!

STPGE.iliAS_IE'_;IGIIFOIIO.TI:tCAL_UIATED

COKPOlEI_! VCLUK!1

C017IIS;01It_IGI = l.O001,O0
IO_QII i 1.0001,00CC
lilt SOUICl : 2.5261,0f(lti.S[:/ )

tlITICL! SOUICI IIIIGI SOQi:! GI_P IIEIG!
(PtOIOIISIC/ ) IIIViSIC/ ) Illi-IlllCllll)

1 6.589l+04 2.t361+01 .lO
2 I 5831+04 7.7211+04 .t0
3 2 4t6l+01 3.32t1+01 1.35
l I 1_21+01 2.0381i01 1.80
5 I t5ti+03 1.0251+01 2.20
6 2 tt11+03 7.?771.03 2.t0
7 1 8331+04 I.??01+01 5.]3 (IilIIILI)

IOIALS 2.1l?1+0_ 2.?30[+05 1.28

COIPOIlIT2 IOLOll2

COIVllSlO!fACTO!= 1,0001+00
iOLOll : 1,0001+00CC
IIit SOUIC! : ?.1?11+C2(Ill/SlC/ )

tiiTIC:I SO01:l IIIIG! IO01:l GiOUPIIltGI
(tlOIOI/SIC/ I (III/SlC/ I (lli-Illl_lllll

1 3.3431+02 1.2371.02 .lO
2 ?.57ti+01 t.818l+01 .I0
3 t.ii81+O1 8.?051+01 1.35
4 3.88_I+01 t.ttil+Ol 1.80
5 5,24_1+00 1,154K+01 2.20
t 3.0161+00 7.tltl+O0 2.I0
? 1.3761+01 7.33i1+01 5.33 (tillIB_II

lOll:S 5.3551+02 1.5171.02 .8i



B 5-
,,,, Pi:G_A_.STP _v_S::_1' _ iA._:,I: _:99: ,,,, --_

I , , STPQ_AIITICITIO!IIAMFS!21 III L[:T[I : t I ,

' ' S![PAC:IVI!IISArTB I KIM

STPGAMMASHIELD!RGIIFOINA_IOMCALCULATE:

CO_SEMT ] VOLUM!3

C0MVBS:S ?ACTOR= 1,000[+00
IOLUK[ : 1.000[,00

IITA SO_R:K : 3.4781+03 (KiT/SN:/ )
PIITICL!SOOiCi |HRGT SOURCE GROUP!MHGI

(PB3TOH/SEC/ ) (NIT/SiC/ ) (NEV-UrECTITI)

I 7,T31b02 3.09S+02 .40
2 1.3671*03 1.230£,03 .90
3 3.4]gi+02 4.124E*02 1.IS
4 1.515I+02 2.726[_02 1.80
5 T.106[_01 1.6071+02 2.20
6 4.7221+01 1.22H+02 2.60

T 1.941[+0l 1.501+01 5.33 (¥tiit![[)

IOTILS 1,0561+03 4.13t1+03 1,15



' ' ' ' Pi:;iA_ S _ P iV[t_iCN I,I : IkMO_ :: 9:99; , , , ,

, I I $_pQ_A_:rICA_IO!KIAMPLK2BlIT LET_[_Q , , I

' 'STEPACTIVITIESAFTERI80_R

IMDTIM! : 1,0001+001001 IITKIVALS/STE? = 150
TIN!

S!A_TTIKK= 1,6671-02BO_i lIH0_LINI! =2,0000E-06

DELTAT = 9,833E-0180UR

IATAIKAD (IT CLASSIONBER)

I0, MA_ VOLES!OiKASS I 2

|[KOVA_iATKS(?80KI): 0,O00l+00O,000i+000.000[+00

FtOIIAT_S(Ce /Bi) ! ( 1 TOI) : 1,000[+00 1.000[-01 1,O0;l-OZ
_MSK. FiACTIOM(ITOZ): 1.000i+001,000E_001.000[+00

_LOWIATKS(Ce /ii) ! ( 1 YO3) : O.O00K+O09.000[-01 _._00[-01
_iAMSK._IA_IOI(IYO3): l.O00l+001.000|+001.000[+00

2 VOLOKE2 1,O00l+O0CC

IKKOVI;IAT[S(_iOK I) : 0.0001+00 0.000[+00 0,000[+00

3 VOLOKE3 l.O001+O0

I[KOVALIATIS(riO! 3) : 0.0001+00 0.000[+00 0.000_+00

_;OI IAT[S( /mR)! ( _ TO_) : 1.000|+06 0,000|+00 0,000[.00
_lilSK. TIACYIOI( | YO2) : I.O001+O0 1,0001+00 l.O00|+O0

t,, 150 STIPSIIli OSlOIlOOlillGILliVlliGI O! ,00 ItllitlOIS PII SYIP



S <-

,s,STPQUAIIFI:ATI:NEXAMPLE2BKEYLETTERU *''

''STEPACTIVITIESAFTER!SOUl

ACTIVITIESATlidOFTRETIIESTEP

! 2 3
VOLUMEI VOLUNE2 VOLU_E]

! ll-85K 3.185E-01 5 I73[-01 43981-14
2 [1-85 3,6791-01 i3211-01 342_E-21
3 lR'90 1.0861"34 I 8661"34 0 000E+0C
4 IE-131_ 3 6701-01 t 3061-01 1 509I-1I
5 !i-85 1 8411-07 3 1641-08 28471-07
6 1-131 3 684K-01 6 3141-02 5HSE-01
7 iB-90B 2 3591-05 4 2081-07 4 0111-05
8 H-go I 4401"05 26101"08 2,447[-06
9 SI-90 3 5791-01 t 321E-03 t,2581-01

10 T-90 3 6791-01 t 3211-03 6.2581-01
11 T1-1311 3 5951-01 6 1771-03 6.1151-01
12 T1-I31 1 3491-01 2 319E-03 2.2951-01

VOL011 1.O00E'O0CC 1.0001.00CC 1,000[_00

TOTALCLASS1 1.0531+00 1.8101+00 1,5141-11
TOTALCLASS2 3.6841-01 6.3141-02 5.6981-01
TOTALCLASS3 1.2301+00 2,1141-02 2,0931+00
61AIDTOTAL 2.652[+00 1.894[+00 2,6621+00

! i t



t,tSTPQ_ALI.w_CATIO!|IA_PLE2BlETHTTKI0 ,t t

, t STIPIC!IVITIIS_FTEi1 HO_R

S!_ GA_AHIIL_IIG IIFOIMA_IOMCAL_A.q_

CO_POWT I VOLQ_EI

C01VEISIOMFACTOH: 1,000E+00
V0LON! :1,0001+00_C
HTAS0OIC! : 3,245|+04(HV/SZC/ )

PIET_LESOURCIIHIGTS001C! GIOUPIM_I;T
(PI0_0I/S_C/) (HQ/SIC/ ) (HV'IFFICTIVl)

I 2 0751+04 8 300_+03 ,40
2 I 4121.04 12711+04 ,90
3 4 2401+03 5 7231+03 1,35
4 1 7101+02 3 0781+02 1,80
5 4 444Z+02 g 7781+02 2,20
6 4 4601+01 1 1601+02 2,_0
T 2 8391-01 1 3431+00 4,73 (Yli_Hll)

_0HLS 3,9771+04 2.8131+04 ,71

C0NP01_N!2 V0LUN!2

C08VliSI0!HCTOi: 1.0001+00
V0;_l! : 1,0001+00CO
IITt SOUI_! : 1,5161+04(HV/S|C/ )

PIR_ICL!S001C! IIIIGT$001Cl GI00_IMEIGT
(PH0!0H/SKO/) (NEV/SIC/ ) (NEV-IF?IC!IVl)

1 1.028E+04 4,1101+03 .40
2 4.4871+02 4.0381+02 ,t0
3 7.285D01 1.8351+01 1,35
4 2,_3H+00 5.2_01+00 1.80
5 T,1371+00 1.|80Z+0! 2.20
6 T.6641-0! I.]t31+00 2,60
T 5.0T01-03 2,3_81-02 4,73 (VHIIIH)

YOHLS 1,0811+04 4.t1|1+03 ,43



'" ' P,:_,. s,' P cvEI':owI: _ ,,, :_ '.0 9,:992 ,, ,, P_e _5-C o_ _ _'_'
' ' ' STPQ_AY,IF'_'''_"

' 'STEPLCT:VI!;ESHTIR! KOQ_

STPGAMMASHI|LDI/GIMFOI_ATIONCALCULATED

CO_PONi_3 VO_UM!3

COMVE_SIOIFACTOR: 1,O00K+O0
YOLOR/ : l.O001+O0

IETASOUI:E : 4,0601+04(NEF/SE_/)
PARTICLESOORCEiNEEGTSOUI:E GROOPENERGY
(PHOTON/SIC/) (IEV/SEC/ ) (aEV-ErFECTIVE)

1 2,538E_04 1.015I+04 ,lO
2 2,381E+04 2.1431+04 ,90
3 7.2121+03 9,T3t1+03 1,35
4 2.gOgE+02 5.2361*02 1,80
5 7,560E+02 1.6631+03 2.20
6 7,58TE+01 1._T31+02 2,60
7 4,828E-01 2.281l+00 4.T3 (VAiIAB_E)

_OTALS 5,7521+04 1.370E+04 ,T_



Bl
,,,, _!::.i_..,.s:P m._::._'1 ._ :._ :: _:._:: ,,,, . _je. __

O t t t cf_ Q_L':I!:'A,i:311IIAllP'_!_! lEv ;l;!il '_ t t t"" "°:IS, , S:i? A.+.V,. iY'Xi I _A!

Ii: Till : I.IO;[,C: IG:i II_iITI;f/ITIP : 30
l!ll

Ifti! !!!I : 1.0::I,:: I0_i Ili:i Ill:! : IOC:OI-O_
Ifip

+miII;_i T = 2,300l +, i0:!

Ilia Ill_ lIT CLIII I+lllil
ttttit COIPOI[I!ililllllllllllllllllll
lO. llnl lO;OIl O! Inis i l 3

| IOL_I!1 l.O001*O0CC

IilI_iALIITII (WlO! li : O.OOOl*O0O.O001+CO0,000[*00

FLOkli!li rr_ !!!I P ( ! YOi) : t.OOOi.O0 1.0001-0! 1.0001-02
Tlilll. rliCllOi ( I TOii = l.O0_l,O0 1.O00[*OO l.O00l+O0

tLOVIlllI lC{ Iil) r ( I ii ]1 = o.oooi,oO t.O0Ol-O! l.iO01-O!
llllSl, llti_llOI I 1 TOli : 1.OOOl*O0l.O00l+O0 l.O00l+O0

2 IOLUI[2 1.00Oi+00_

Ill,ILL IATIS{llOI li = 0.0001,00 0.000tj00 O.0001+00

3 Vi;Oil | 1.O001+OO

IlI0VlL lltlS Iii0! |l : 0.0001i00 0.O00i+00 O.0001*00

rLOIbTlI ( /Iii I I ] tO li , l.O001+Ot O.O00l,O0 I.O001+O0
llllSI, rbcYIOI( ) tO 21, 1.0001+00 l.O001*00 I.I001*00

ttr 30 HIPS llll |lli 110011156U AV11AG10! .00 l+llltt01S PII l_il



t t t t PI;_A_ ST P IYEtS;:Nl,t I IANC_ I;,' 9,_9_; I t t I

t t t StP l+k;!Yl+tli_! IIIS_IEII let LITIEI0 t t t

' 'STEPiC!;VITIESLPtERI DrY

l_TlTtTllS ATTIDOFTH[Til! S!EP

1 2 3
VO:+t[I VOLOK!2 IOL3K!3

t 1i'+5" +.30+!-13 2,4+6!-02 0 000[*00
2 li'S5 3.7751"11 _,g981"01 0 000!+00
3 1i-90 0000!,00 00001+00 0 000!400
4 li-131K 3.563i-11 9,438[-01 2 358E-11
5 11-85 2.308-162 8.108-153 5 497-152
6 1-131 3.7081-11 9,2781-02 8 9021-01
7 IB-90R 5,955-112 1,i15"103 1561-101
! fl-90 _.499-113 1,492-105 ! 172-I03
9 Si-_O 3,7751-11 t,tWI-03 1.8t91-01

10 Y-90 ].7751-11 1,0011-02 9.9141-01
11 TI-131! 2,168E-11 5.7441-03 5.686E-01
12 TI-1]I 4.8811-12 1,2931-03 1.|801-01

IOLOKE 1.0001400CC 1.0001400CC 1.0001400

T0tILCLASS1 7.4301-11 1.9681+00 2.3581-11
TOtILCLASS2 3,7081-I1 9.2781-02 8.9021-01
YOTRCLASS3 1.0211-10 2.7051-02 2.6781+00
61110tOtAL 2.1351-10 2.0881,00 3,5601000



,tt STPQU_';F;:A::0!|IAMPL[2B[iYLfr:El_ tt t

t t STEP&CTIV!TIKSIrT[i 1 D&Y

STPGAMMAS_ilLDIIGII_i_A!:OI CA,C_L_T[_.

CO_?OI[E1 VO;_M[1

COIVIISI_!rACTOI= l. O001*O0
V0LUH : 1,0COi,O0CC
iiYASOUH! : 2.t69[-06(mir/siS/ }

PIHI:L! SG_i:[ II[IGY SOUiCI ;10_PII[IG!
(PHOT01/S[_/ ) (lD/SlC/ ) (I[_-IFrETIVI)

1 1.3t71-U6 5.5881-07 .40
2 8.613H-07 7,824[-07 .t0
3 2.430[-07 3.2811-07 1.35
4 1.0081-08 1.8151-08 1.80
5 2.680[-08 5.8t71-08 2,20
i _.688[-0t 6,9881-09 2.10
7 7,151-108 3.382-107 4.73 (VUlIILI)

YO!&LS 2.5491-06 1.7531-06 .69

COIPOIII! 2 VO;UI[2

C01VHSI01rET01 = 1,0001.00
;0;_ll = 1.0001+00CC
IlTt SOOiCl : 1.5_21+04(KEV/S[_/ )

PtlT!CL!S001C[ IIIIGY SU01C[ 610CPIIIIG!
{P_OTOI/SI:/ } (IiV/SlC/ ) (IIV-lY_ICt_Vl)

1 3.7311+03 1,41|1+03 .40
2 5.3431+02 4.8091+02 .90
3 6.438[+01 I,HII+01 1.35
4 2.6711+00 4.8081+00 1.80
5 7.100t+00 1.5t21+01 2.2C
t 7.11ti-01 1,8511+00 2.10
7 1.940[-91 9.1761-99 4._3 (VUlIILI)

T0_iLS 4.3401+03 2.0821+03 .ii



t , t STF QUAZIFI_ATIO_|IAMPLI_! KE!LITTEIU ' ' '

t t STIPIC:',V;T:ISIr'|I I DAY

STPGAKKASH:ILDIIGIIF_IKA:;_! CIL._U_A!E:

COK_0811:t rO;UK!3

COIVliSIOIFICTOi: 1.0001+00
VOL_K! : 1.O00i+O0
IffA SOUICl : 5.5141.04 (KIV/SIC/ }

PAITI:LIS00i:| IIiIGT S001:! ;lOOP li[IGT
(PHOTOI/SIC/ } (KIV/SEC/ } (HV-lrFICTIVI)

I ] 330K'04 1.3321,04 .40
2 2 2501_04 2,025K'04 .90
3 t 3731.03 8.6041.03 1.35
4 2 t451'02 4.7601,02 1,80
5 7 029E'02 1.5461*03 2.20
5 7 0481'01 1.8321,02 2.60
7 I 8751-97 8.8681-97 4.73 (VAIIABLI)

TOTALS"|.3201+04 4.4371,04 .70



tt,S:POUA::PICA:::!|IARPL!;BIIItE:TE_U t,t• • t (:ttSlIPACTVT_X.AFTKNIKOMTB

INDTIHg : 3.000K+01D lIYIIVILS/SYiP : 30
lIME

SYAHTlIKE: 1.000l+00D lliO!LIMIT :1.000H-05
STEF

H:!A T = 2.900K+010

DAtAHAD (II CIASSIOH[i)
**t,,t COMPORENT8tt,,Jts,,tt,t,,,ststt
I0. IAKI IOLUI[Oi HSS 1 _ 3

'- 1 V0LUKK1 1,000i+00CC

HKOVALIATIS(PION1) : 0.000i,00 0.000l+00 0.00G[+00

rL0UIAtlS (C¢ /Uil r ( 1 T0 2) = 1.000!_00 1,000l'01 1.000[-0_
YIARSM.FHCTI0!(II02): À.000I+001,000I+001.000I+00

FL0IIAHS(ce /il)r (ITO3): 0.000[+009.0001-01l.)00|-01
HANSK.HACTI0!(IT03): 1.0001+001.000i+001,0001+00

2 VOIUM!2 1,O00i+O0CC

IIKOVALIAHS(HOM1) : 0,0001+00 0.000i+00 0.0001+00

3 ¥CLUI!3 1.000|+00

IIKOVAL|All9 (riO! 3) : 0,0001+00 0,000I+00 0.0001+00

FL01JAILS( /iii P ( 3 TO2) : 1.0001+06 0.000|+00 O,O00l+O0
!lAgS!. rlACllOI( 3 tO2) : 1.0001+00 l.O00l+O0 l.O00l+O0

m,, 30SliPStill OSlO110011116ii AVIIAG!Or .00 IYKIAII01SPll SliP



,'', Pi:,_ stp IV_::M :! ' tA_:_ :: 9:_: ,,,, _,_ B_'_ c: _E

t t , STPQQA_IPICAT:OJEIA_PLE31 IETLtTTEi+ , t t

t t STEPICT:+:!IlS tPTIi i i01TE

A:T:VITI|SATlIDCFTIlETlm!STEP

2 3
VOLM_E2 VOLUME]

IC+31DE

t li-BSm 4 214E-1+ O.OOOE.O0
2 li'8_ _947E-01 0.000E,00
3 li-g0 0000E+00 0.000E+00
4 [E'I3IN I753E'01 2.163E'12
5 !i'85 0000E+00 0.000E+00
6 I't31 7701E-03 1.1671"02
7 IB-g0m 0000it00 0.000IT00
8 H'g0 0.000E+00 O.O00l+O0
g Si-gO g._80E-03 _.lSOi-O!

10 T-gO 9.9831-03 ].8831-01
11 TE-131B 5.9611-I0 5._011-08
12 TE-131 1.33gE-I0 1.3261-08

IOL0mE 1.000i+00CC 1.000l+00

TOTALCLLSS1 1,1701+00 2.1t31-12
YO_ALCLASS2 7,70IE-03 8.1671-02
YOTILCLASS3 l.lg6E-02 l.]71l+00
QIAIDTOTAL 1.Ig8[+00 2.058E+00



' ''' Pi;;I_ ST P !VKiSI:M:: ' IAMSM IC'91_9; ,,,,

'''STPQ_AI'FIIA)::![IAM)H2B11)LII)II_ , ,,

''ST[)ACT!V:)IISArTEIiKON!H

S!?GAMMASB,L._I_IIF_IMATIO!CALCU:ATKD

COMPSNKN_I rO;DME1

CORVINSIO!FACTOI= 1.OOC)+O0
VOLOK! : 1.000[+00tC
BKIASO_IC! = 3.477-308(NKV/SKC/ )

PANTICL!SOUNC!INIIG!SOOICI GNOUPIgKiGi
(PHCTON/SKC/) (NIVISKC/) (KIV-IrPICTIVI)

i 4299-310 1,720-310 .40
2 5436-31! 4.813-111 .@0
3 1 252-316 1.690-316 1.35
4 5454-318 9.816-3i8 l.O0
5 I498-3!7 3,295-317 1.20
( I502-318 3.904-318 2,60
7 0.0001,00 0.00C!.00 7.50 (IAIIABLI)

tOTALS 4.843-310 2.209-310 .46

COKPOI[NT| ¥OLOM[2

COIVIISIOirACTOi: 1.0001+00
VOLUKK : l.O00l+O0CC
I|TASOONCK : 1.0631+04(HV/SlC/ )

FAITICLKIOOICI IIEIG! +00iCl 610UPII[llt
(PBOTOI/SIC/ ) (NIV/SIC/ ) (KKV-lPrlCTIVl)

I 3.3351+02 1.3341+01 .40
2 I.Ii01+02 9.988|+01 .90
3 t,(801-06 ),0191-0( 1,35
4 2.7721-07 4.9901-07 1,00
5 7,3691-07 l,i21l-Ot 2,20
( 7.389g-08 1,9211-07 2,10
7 O.O00l+O0 O,O00l+O0 2.50 (lUILILI)

TOTALS4.4451+02 2.3331+02 .52



tt t, PI_.iA_STP IVEi.::_N1.1 ! RAMCM lC..9'19_i ,t t,

t ttSTPQUA/IFICATIOREZA_PIE28LETLITTERU ttt

t, STEPACTIVITIISAFTERIIIOMTH

STPGAIIHASS!RLD;IGIIF_RKATIO!CALCULATKD

COKPOMEMT3 VOL_KE3

COIVERSIOMfACTOR:1.000E+00
IO_UKE : 1.0001+00
BETASOURCE = 4.193E+04(NEV/S_:/ )

PARTICLESOURCElItIGTSOOECK GROUPIMtIGT
(PEOTOI/SEC/) (KEV/SIC/) (KEV-IPrECTITE)

1 2.395K+03 9.5791+02 40
2 2,099E+02 1,8891+02 I0
3 6.t14E-04 $,928E-04 % ]5
4 2.745i-05 4.940t-05 1 80
5 7.295E-05 1.6051-04 2 20
t T.3151-06 1,+02E-05 2 t0
7 O.O00E+O0 0.0001+00 7 50 (VAEIAB;|)

TOTALS 2.605|+03 1.147[+03 .44

t t, IlO PiOG lA! S!P (VIESIOI 1.1 )

YIII Or F = 10:1:33 DAY| = 101g/1g92



Title Verification of Computer Program Page__L_of___7

STP (PC) Version I.I EGS-TR-910600-18 Project Ali

by _' DatelO/z3/gZ C_eckedby _ Data 101_/
Calculated

Appendix C

Example 3



t , , _ i _ .i Z AM S_ _ " F C!._'."SF.:':::':I-SU)_E: i S A" y _ rj i SE l',' : ': ! t , t

t. ills IOI IDKBEi: 1.1 lEVIS ]0! OATI iAS
9/19'9i

' !0 DA I 'S I)).,_! : iC'9/1991 S ! AI! ! II([ : 10:55:40

IEPiO_:!iO! OFIIP_! DA!AOE:K

+ 4, + + + + 4, +

IV:3 KS"I

II:12 IK:] IG:7 li:I
I[1"85Ki 4.2978E-0554.01141"0310.00001+0010.00001+00
111"851 1.04901-091g.06831-0656.56881"06lO.O000l+O0
3IN'gGI 1.14461"01I0.00001+00lO.O000I_O0IO.O000K+O0
4IE-131KI (.77581-0761.08361"0810.00001+00lO.O000I+O0
5Bi-85 2 4.019)I-0310.00001+0010.00001+00I0.00001+00
|I-I)i29.97831-07I14.99321-0611¢.61101-04I0.0000|+00
7H-901) I.(866(-0111.55111-0110.00001+00lO.O000N+O0
8E)-9034.4149|-0311.881(1-0176.17111-05I0.00001+00
911-90 3 7.i8011-10 71.62481-0384.41491"03lO.O000K,O0

IOY-90 3 3,00]81-06 97.fl011-10 10,00001.00lO.O000I+O0
11T1"1311) |.4180I-0( lO.O000i+O010,00001,0010.00001+00
12_I-1313 4.(2101-04111,41481-0610,00001+0010,00001+00

.40 ._0 1.35 1.80 2.20 2.60 2.50
lli-lS_ ,255157+0113-3000+0000+0000+0000+0000+0581+0+
1[i-85 .151000+0213-1000+0000+0000+0000+0000+0514+0+
3[i-901.315766-1133+0462+0386+0491-1110-1448-138(+I+
41|-1311.1426(4-2000+0000+0000+0000+0000+0000+01(4+0+
591-851.003000+0334-1233-1|59-2275-2000+0000+0183+1+
61-131 .lg0317+0625-1000+0000+0000+0000+0000+0723+0+
719-9011.388344-2855+0195+0472+0181+0118+0144+1473+I+
8iB-90 1.160000+0277+09(3-I191-13i(-IIII+0161+1533,I+
9Si-90 .19(000+0000+0000+0000+0000+0000+0000+0000+0+

lOY-90 .935000+0000+0000+0000+0000+0000+0000+0000+0+
ll!l-l)IK.190111+0828+0377+0219-173S-1871-2000,0217+I+
1111-131.719110+0162+0141+0313-2000+0000+0000+0150+I+



, t , P I : _ I A I S ! P " P : I.'HK_HI["[_-S [:_.; I S A T YC 0 I S [ i _ ; : ! , , t

t t V | i S I 0 I IUtB[i:I,! i[VISIOI DAT| JlS _/_9'92

t TODAY'S DAT! : 10/9/199; STAI! TIB! : I0:55:41

1 °SOUIC_'
11.0 21,0 31.0 41,0 51,0 61.0
71.0 81,0 %1,0 101,0 111.0 121.0

0
!
STFQUALIYICATIOMIIANPL!3 IICTCL!CAPAIILITY
IJ: 2
1 'VOLUN[1'
2 'VOLUM[2'
-1
SO_iCIiHDVOLOK[IIITIALIZATIO!
! 1 1.00 CC
! 2 1,00CC
Sl101.0
F1201.O
r2101.0
I $1COID
ICTIIITIHlffl! I flCO_D
I Nim
ICIIVIIIISIrTIi 1 III
1 lO01
ICTIQITIISIFTli 1 !001
24 lOO!
ICTIVI_IIS|rTII I lit
30 D
ICTIVITIISlrTIi I IOI_H
T
!



DATArO! TBISIU! ORSERIISOr IQIS

IQ_B[_Or ISOTOP[S(DATACii:S) : 12

IUK_ O?COKPOIIITS(AL_IUIS) : 3

IUKIKiOFCLASSESOFISOTOPES= 3

lVKlll OrSOUiClS(KAIIKUK) : 1

IOllll O!GAK__IOUPS : 7

IUKII[ OrPII_UISOIS(KAIINgK): 2

llOIl;l LOCAIlOISIIQOISIID :225000

STOIAG!LOCATIONSOS|D : 1045



IUC;IDiDATiIHPCTILIBRAR_

IQMBEI IAIK CLASSLAI_AII/HII Pig:_lSOl(IO,,IATE)-

! li-85M 1 1.54721-01 5 1.54471-01 1 0.00001,00
2 11-85 1 7.3764[-06 1 1.55641-06 5 1.20241-08
3 [i'90 1 7.72061,01 1 O,O000I+O0 1 O.O0001+O0
1 Ii'131M 1 2.4393K'03 6 2.64S0[-05 1 0.00001+00
5 li'B5 2 1.450B1+01 1 0.00001+00 ! 0,00001.00
6 1-131 2 3.5922[-03 11 2.7S471-03 12 3.59221-03
7 II-_OM 3 S.tPllI,OG 3 1.15101+00 1 O.O00GI+O0
8 |B-SO 3 1.58S11+01 3 1.10021+01 7 3.65551-01
S Si-SO 3 2.76481-06 7 2.70121-06 8 2.7648E-06

10 T-SO 3 1.0814[-02 g 1.08141-02 1 0.0000[+00
11 T1-13I! 3 2.31051-02 1 0.00001+00 1 0.00001+00
12 T|-131 3 1,t636|+00 11 3.tS311-01 1 0.00001+00



¢_ oK -7
,,,, Pi:;z,,....sTP cvzx_::_:'. , w:_ .,,_9_=_;..,,,, '--J_-
' ' ' STPGOA:IFICATIOMIXA_FI!3 t[:Y:L!CAPABILI!Y , t ,

I ISOT3P! BETA GANIA(_[;'DIS:BYGRO:;AJ;UX.H[2GT !N[VJ
I[V;DISC l 2 ] 4 5 6 7

EFFE:TIVEERERGT ,400 900 1.35C1.80C2.;002,6007,50C
I [i'!SM .255 .1ST 000 .00_ .000 .003 ,000 .000 ,581
2 U'85 .2_i .000 002 .000 000 ,000 ,000 ,000 .514
] [R'9O 1,315 .077 233 ,462 386 ,049 ,019 .045 3.860
4 %E'I31N ,142 ,007 00_ .000 000 .000 ,000 .0C0 .164
5 B1"85 i 003 .000 033 .023 007 .003 ,000 .000 1,830
6 I'131 190 .31T 063 ,000 000 ,000 ,000 .000 ,T23

7 18"gO_ 1 388 ,003 855 .195 472 ,186 .118 1.440 4,730
8 H'90 i 960 .000 277 .096 019 ,037 .III 1.6205.330
9 SI'g0 196 ,000 000 .000 000 ,000 .000 .000 ,000
i0 T'g0 935 .000 ,000 ,000 000 .000 .000 .000 ,000
II TI'I31N 190 .112 ,828 ,317 022 .014 .009 .000 2.270
12 T|'I31 Tlg ,II0 ,162 .142 ,003 ,000 ,000 ,0001,500



_,,, _i:_ 5_ _m_::, tA,:, :: _:_+: ,,,, P_e'C-7°¢
C 7_"7

l_! 3::P tlf311tT!+! P:I T_:5 I:1 f+_3:l+

I:, ++till Of tOlP+illtE +Sl: tl tl:S I+1 ;++P : +

l::l:. :13: !ypl ;O/IIIII!OIT, t/COI:II_itT;311 : O
lI , -- I:T/:;IP --- ICT/G!

lll:It. ¢_Lt+LITI 11++1TIi PloI;:!:OI (O/TI_.I/IC): 0
llI|I_L! :Of

trIll, IIIIIUI I01111 Of tTIlit:Oli PI! t'll $!IP = 0
(Dlfi_! : I0)



C c_ 2 7,,,, Pi:;:,,..,.s:: ,riis::_:.: ; IA_J '" _'._" ,,,, __je.._

t , t S?_ _l'r ?V''l'' . ,,,_......... _:lt KIAKP,T,£1 li:T:;,! CAPA.I:?T , , ,

1
SG:I:£

1 Ii-!_l l.O0:i.O:
1 li-SS 1.0_!,00
3 li-tO l O00t,O_
i il-1)ll 1.0001_00
5 Ii-l_ l,O00i.O0
6 l-l]t 1.OO01+O0
7 IO-!OI 1,000[+00
8 I!'t0 1.0001+00
t Si'tO 1.0001"00

10 T-lO 1.0001+00
1! ll'l]ll 1.0001.00
12 11-13! 1.O00i*O0

?Oli; CLASS1 t.0001+0:
lOlll C;ASSl 2.0001+00
TOTALCLASS) i.O00l*O0
fiLID TOTAL l.lOO[*O!



11: !Iii : -1.000[,00 INTli;i;SlST[F : 30
T:K!

STAR!TIl| : 0,0001,0C [ii_R LIK_T : I 000_[-05
STIP

D[LTAT = O,O00DOO

Di_i IIAD (IY CLASSIglSli)
tttttt COI_ON[_TItttttitJtlttltttttttt
NO. NAK! VOL_K[OI KiSS 1 _ 3

1 VOLOK[! 1.000|,00CC

IIK_Vi; IATIS(riON 1) : O,O00DO0 O,O00DO00,0001+00

r;OI IATIS(tC /ii) ! ( I tO21: i.000i.00 1,000[,00 1.0001_00
T|AJSN,rlACTZON( 1 TO2) : 1,000DO0 1.000|_00 l,O00[,O0

STIPSO01:iri_TOI(FIOISO01CII) : 1.000DO0 1,0001,00 1,000bOO

2 VOL_!_ 1.0001,00CC

li!Oil; IATISIliON |) : O,O00DO0 O.O00DO0 0.000|*00

FLOIli!IS (¢C Iii) ! ( _ tOl) • 1.000D00 1.000|.00 1.0001,00
YIAISK.rlACYIOI( 2 TOI) : 1.0001,00 1.000i.00 1.000|,00



' ' SYIPSCTIC[AI:rOL_ll II;TIA_:_t_:CI

S![_ SO_i:IDAYAriO_SG:i2£IM_!

1
rc;_N[!

I_C;;D[

! li'85M 1.0COI_OC
2 [1"85 I 000[+00
3 li'gO I O00l,O0
I ll'l}ll I O001'O0
5 11"85 1 000[*00
( I'131 IO001*OO
7 li-ION IO00l+O0
! II-gO IO001.O0
I Sl-gO I000[.00

10 I-gO IO00l+O0
II If-fill IO001+O0
12 I1"131 l,O001+O0

YOLONI I,OCOI+O0CC

lOYALCLASSI 4,0001+00
lOYALC;ASS2 2,0001,00
lOYi_C_lSS3 |.O00l+O0
llAIDlOYAL 1.200i*01



,,,, Pi:_ s_P _,l_s::_:.: _ it_:, :: _:9_2 ,,,, _'_e'cll _
C l "7

t t , STPQ_AIlr;:AT:OIIIAI_LE3 IICTC;!CAPA_[_:!! t t t

''STIPSO_l:lAID/OLUM!IIITIALIZATIOI

ICT:V!TIISiTSIDOFTHETIdESTEP

1
VOLUM!:

1 [1-85g 1.0001'00
2 i1"85 1.0001'00
3 11"}0 1.0001,00
4 I1-131! 1.0001.00
5 11-85 1.000l.00
6 1-131 1.0001.00
7 II-_O_ 1.0001,00
8 11-90 1.000i_00
9 Sl-lO 1.000|,00

10 Y-10 1.000l*00
11 TI'1311 1.0001,00
12 Tl'131 1.000|,00

lOLOl[ 1,0001+00CC

TOTALCLtSS1 4.0001_00
TOTALCLASS2 2.0001_00
TOTALCLASS3 1.0001_00
6iAIDTOTAL 1.2001.01



C,II o¢ C..7_'/

t t t STPQ_AIIFICIT:O|III_LE ] IICT_LECAPAB_:_! t , ,

' ' STEPSOUEE AIDVOLUKEIIITIILIXATT_R

STPGAK_AS_IILD!IGII_OIKATIC!CAL:UIATE:

COKPOEEI_1 VOL_K!i

C01_EISIOIfACTO!: 1.0001,00
IOLUK! : l.O00i_O0 CC
IITI SOUICE : 3.1611+05 {KEV/SI:/ }

PAITICLESOOiC| IIEEGTSOUICI flOUP llEIGT
(PHCTOE/SEC/ ) (K|V/SIC/ ) (KIV-|FrECTIVE)

1 7.2401+04 2.896E*04 .40
l 1,0091+05 9.0771,04 .t0
3 _.551E,04 4.794E+04 1.35
4 1,8681,04 3.3131.04 1,80
5 5.852E*03 1.2871,04 2.20
| 3.653l*03 t.lt8l*O] 2,10
7 _,155E_04 1.1491.05 5,33 (vlilllLl)

TOTILi 2.5851_05 3.3151_05 1.11



CI% C27
t t t , Pi:_iAM S T P (T[i."::,q ! i IAM_ll I_ _'[99[ t , t t

• ,.j

I t t S?PQ[A[[PI:A':O! IIZKPLi ] il{T'.':[! CAP[BI[;'T t t t

t t S?[P l_e,[?]?II_ l_TIl [ Si_OI_

II; ?III : 1.000I+O0SKCO II!IITA;L'ST[F : ]0
?III

STAITTil! : O,O00l+O0 liiOl ;III? : 1,00001"05

DIL?A? : 1,000I+OCSKCC

|A?AiIA_ (lT CLASSIOKBKE)
st?ttr COKPOM[M?tttttttttttttttttttttt

I0. RAM[ TOLON[Oi lASS 1 2 1

I TOLOKEI 1.000I+00CC
.

IINOVALlA?IS (liON 1) : O.O00i+O0 O,O00i+O0 0.0001+00

FLOWIATIS (tC /li) ! ( 170 2) : 1.000[+00 1.000E+00 1,0001+00
?IAMSK.IIAC?IOI( I tO 2) : 1,000i+O0 I,O00Z+O0 1,000I+00

2 TOLOll2 1.000l+00 CC

IKKOTALlA?IS (ILO! 3) : O.O00l+O0 O.000l_O0 O.000l+00

ILONlA?KS(Ce /Bi) I ( 2 ?O11 : l.O00Z+O0 1.0001+O0 1.00OI+00
?iAISK. IIAC?IOI( I ?0 I) : 1,0001+00 1.000|+00 1.00Oi+00

tttt, COOKSIISESi IZlOliCI LOOPll_lOi TAIIIILI VOLOllEttttt
ttttt IS?lP IS AO?OUTICALLTllClllSlO lT i riC?Oi Or 3 tttit

ttr _0 SYZPSIii! OSlDIIOOlIIIG U iVIIAG| O! 1,00 ITIIAtIOIS PI! SlIP



Z 7

' ' ' ST_Q:A_IFI:A!IDNEIAKP_I] IE_TCLICAPHI2ITT ' ''

' ' STIPACIIVITIISIriI!I SI:CN)

_P' )Bh,,7.,lISITIJ)OrTHETINISTIP

I

VOL_M!I VOLUMEI
IDC_ID!

I II-85K t 9171-01 2,7771-04
I 11-8) I 99Ti-Ol 1.7771-04
] li-lO I 7851-01 2.7181-04
¢ ll-l)iK I 9171-01 2.7771-04
5 !i-85 t 957|-01 2,7661-04
t 1-131 t lg71-Ol 2.7771-04
7 li-gOl g )741-0! 2.7701-04
8 li-g0 ! )l]l-Ol 2.77tl-04
g li-)O t 9971-01 2.7771-04
I0 T-)O 9 g)7l-Ol 2.777|-04
11 tN-1]lK ! ttTl-Ol 2.777|-04
12 11-I]1 t tt4!'O1 2.7761"04

VO5OKI 1,0001+00CC 1,000[*00CC

10115C;AIS 1 3,978l+00 1,I051-0]
TOTKCLASS2 1,995l+00 5.54]|-04
TOTALCSASS3 5.9951+00 l.it51-O]
(1AIDTOTAL 1,1971+01 ],]!SI-O]



" " PR:;XA_S_P _vEiS::IX.I , IAXO_:: 9 :._.:_ ,,,, P_e Ct,5" o_' C 7_7

t t t STP OQA'_!P_T!OI |IA_._:E 3 [ECY:_E C_.DAB:_ t ! t

,,STEPiCT:V!T;ISAFTEEISE:_I_

STPGAMMASHIII,DIlIGIIFOEIIA::O!CAL::'A!E:

COMP_ENTI VGLUMEI

C01VEES;O!PA_TOE:1,000[.00
VOLUME : 1,000l,O0CC
I[TASOUWC! :3.1471.05(IEV!SEC/)

PIIT!CLESOU[CEIN[iGYSCUICI GIOUPINEEGI
(PHOTO[fS[C/ ) (NIP/SIC/ ) (N[V-IFFECTIVI)

1 7.222E.04 2 SSgi+04 ,40
2 1.005E+05 g 0481+04 ,tO
3 3.5211+04 4 7541+04 1.35
4 1.849E*04 3 328[+04 1,80
5 5.8251+03 1 2811+04 2,20
6 3.6421+03 ! 418E+03 2.60
7 2.1511+04 1 1471+05 5.33 (ViiIllLI)

TOTALS 2.574l+05 3.3711+05 1,31

COKPOIIIT2 VOLUME2

COIV[iHIO!riCYOi: l.O00l+O0
VOLO[! : 1.0001+00CC
IlTi SO01¢! : 8.7421+01(ElY/SlC/ )

PIIT:CLISOOlCl1111+!SOUICI 610+P li[IGT
(PHOTOI/SIC/) (ElY/SlC/ ) (IIV-IFPlCTIV[)

1 200il+01 8.0251+00 .40
2 2 7H1.01 2.5131+01 tO
3 t 7811+00 1.3201+01 I 35
i 5 1351+00 1.2431+00 ! 80
5 1 tlSi+O0 3.5101+00 2 20
i 1 0121+00 2.+301+00 2 |0
7 5 +HI+O0 3.1851+01 S 33 (VilliJLl}

TOTALS 1,1511+01 9.3|41+01 1.31



_r_t CI_ _C 27
tt , t PI,_GLq_.STP (VKL_::II,I I II!ON lOJg,l_9; ,ttt

,t ,STPQUA_,IFICATIO![%AKPLE3iICTCL!CAPABI'ITT ttt

t 'STEPACTIVITIESArTI!IKIM

|M_TIME = l,O00[*0CNIM IITEIYA_S/STEP : 30
TI_E

STAITTIN[= 1,667|-02N11 |liOiLIK!T : I.O000F05
STEF

DILTAT : _.833E-0!II!

DATAIIAD (lt CLASSlOll[i)
tttttt COKPOI|ITtttttttttttttttttttttt
10, IANE TOLOKI01IASS I l 3

1 VOLUN!! 1.000l+00CC

iIKOViLIITIS (PION1) : 0.0001+00 O.O00l+O00.0001,00

FLOIIATI$(CC /ii) ! ( I TO2) : 1,000g+00 1.0001_00 1.0001+00
TIANSK.rIACTIOi( I TO2) : 1,0001+00 1.0001+00 l.O00l+O0

2 VOLUNE2 1.000l+00CC

IIKOVALrATES(PIO! 21: 0.0001.00 0.0001+00 0.0001+00

PLovUTES(tC /BE)r ( 2 TO1) : 1.0001+00 1.000[,00 1.0001+00
tlAlSK.PIACTIOI( 2 TO11: 1.0001+00 1.000|,00 1.0001+00

ttttt CODESIIS[Si rllOliCI LOOPt10/01 IAIIU;I IOLOKIttttt
ttttt ISTEPtS AUTOMATICILLYIIClIASIOlT i FiCTOI0! 3 tlttt

ttt I0 STEPSltH! OSlOIlOOIIIIGii AVIEAGIOF 1.01 ITIIATIOISPit STEP



,,,, PR_iA_sTP (,Iis:_,11 ) ., o, lc,919_; ,,,, _'_'-,__1-7 o'_
7

, t t STPQUAL:FICA_IOI|IAIPL!3 ii:Y:;! ClPtIIL;T! t t t

, t S!gPtCTIVITIISirTl! I MI!

ACT_VI_I|SATliD OFT_ETillSTEP

VOLU_EI VOLUM!
IDCL:DI

1 [i-85M 9,833E-01 1,t39i-G2
2 11-85 9.836Eo01 1,6391-02
3 li-90 2.?16i-01 4.5271-03
4 II-1311 9.8361-01 1.6391-02
5 1E-85 7.723E-0! 1,287E-02
6 I-!31 9.837i-01 1,639F02
7 IB-90N 8.4681-01 1,4111-02
8 11-90 8.699i-01 1.450F02
! ft-gO 9.8361-01 1.6391-02

lO Y-90 9,83E1-01 1.6391-02
ll TI-131! 9,8321-01 I,|39E-02
12 El-131 t.6271-01 1,6041-02

VOLUI! 1.000[+00CC 1,0001.00CC

_OTI_CLASS1 3.2221,00 5.3701-02
TOTLLCLiSS2 1.7561,00 2.9261-02
YOYALCLASS3 5.|30i*00 9.3821-02
61AIDtOTIL 1.061|+01 I.?iOE-01



2 -7
,,,, Pio_l^_sTP (vns:o_11 ) .Jo_ lo:9:._: ,,,, J*-

t t t STPQOALIFICATIOII|IIHPL!3 Ii:Y:_! CIPAB;_:!! t t t

t t STEPIC_IVITIISlrTl| ! III

STP;A88ASg!ILDIIIGIIFOiIIATIOIICALC_LAYXD

COMPOIEW!1 YOLUME!

C01VIISIO!Tt:TO!: 1.O001+O0
VOLOI! : l. O00l+O0CC
I!TA SOUICI : 2.5261+05(H_/SiC/ )

PLETICL!SOglC! li!IGY SOOEC! GIO_PIlliG!
(PBOTOI/SIC/) (KIV/SEC/ ) (KiV-lrrlCTI¥|)

1 6.5901+04 2.63t|+04 ,40
2 8.584!,04 7,725|+04 ,90
3 2.466E+04 3.329!+04 1.35
4 1.133E+04 2.03g!+04 1.80
5 4.6601+03 1.0251+04 2,20
6 2,991!+03 7,7781+03 2,60
7 1.8331+04 1.7711+04 5.33 (VLIILILI)

TOTALS2.1371+05 2.7301.05 1.28

COIPOi|IT| YOLOI[2

¢OlVllSIOIrACTOi: 1,000|+00
Y0LOH : 1.0001+00CC

. IITASO01Ci : 4,2101+03(UVSlC )
, PlfflCLI 8001Cl IIIIG! SOOlCl 6100.0 IIIIG!

(PIOTOI/$IC/ ) (I|V/SlC/ ) (iilV-lrrlCttVl)
t

: 1 1.0181+03 4.3931+02 .40
2 1.4301+0) 1.2871+03 .90
3 4.1101,02 5.5481+02 1.35
4 1.887E+02 3.3971.02 1.80
5 7.7661,0! 1,7081,02 2.20
6 4.1851+01 1.2961.02 2,60
7 3.0551+02 1.6281+03 5.33 (YilIllLI)

_OTLLS 3.5t21+03 4.5501,03 1.28



,,,, P,o.AMsTP (rospo,1.1) .I oi10/_/1992,,,, P_"-J" C.._ o_ _ 2"7
tt t STPQOKIrlCIYIOlIIAIIPLI3IICYCL!CAPAIILITY ttt

ttSYIPICTIVIYIISlPTf!IlO0!

lid TIM[ = I.O00S+O0HOUR INTKRV&LS/SYEP = 30
TIM[

STAi!TIl! = 1.|671-02HOUi lilOi LI_I! = 1.00001-05
SYKP

IILYt ! : 1.1331"01!001

llTi IltO (IY C;ISSIOIlll)
,,t,,t COIPOI[I!,,t,,t.tt.,,tt*t**t,
I0. IAI[ VOLUI!Oi M_SS 1 2 3

1 IOLON!! 1.0001+00CC

IIIOVILi|_iS (flOI 1) : 0,0001+00 O,O001+O00.0001+00

PLOIliTKS(CC /!!) ! ( I _0 _) : 1.0001.00 1,O00l.O0 1.O00l+O0
_IAISK,FliCTIO!( 1 TO2) : 1,0001+00 1.0001+00 1.0001+00

2 YOLOMI2 1,0001+00CC

IIIOVtLIITIS (PIO! |) = O.O001+O00,0001+00 0.0001.00

PLOIIITIS (Ce Ill) ! ( 2 TOI) = 1,0001+00 1,0001+00 1,0001+00
_IAISM,?ltCTlOI( 2 YO1} : 1.0001+00 1,0001+00 1.0001+00

ttttt COOlIIISIS I rllOllCI LOOPllOlOIVIIIIILIVOLOUttttt
Ittlt ISTIP15iOYOILYICILLYIICUIS|OI! I rlCYOlOP3 tttt=

t,t 90 STIPSI[il OSlOIIQOIIIIG11 iVllIGi OP 1.22 I_lll_lOISPII SYI_



P,_ C.,2._ C.,2 "7
,,,, PRO_R_STP (v.S:O,1,1) ._os 10:9::99_ ,,,, ,,_e.

i t t STPOUALIFICATIO!EIAMPLE3iICYCL!CAPAB:L:TT , t t

t J STEPACTIVITIESAFTERI HOUR

ACTIVITIESATKRDOFTHETIKESTEP

1 2
VOLUMEI VOLUME2

IUCLIDE

1 KE-85K 4.915E-01 3,743E-01
2 KI-85 5,677E-01 4.323E-01
3 Ii-90 1.675E-34 1,276E-34
4 Ii-I]IK 5.663E-01 4.31]|-01
5 11-85 2.841K-07 2,164E-07
6 1-131 5,684E-01 4,329i-01
7 IB-90K 3,640E-05 2.772E-05
8 Ii-90 2.222E-06 1.692E-06
9 Si-90 5.677E-01 4.323E-01

10 T-90 5,!77E-OI 4.3231-01
11 TE-131K 5,547E-01 4,225E-01
12 tl-131 2,082E-01 1,5861-01

lO;EKE 1,O00E_O0CC 1,O00i+O0CC

TOTALCLASS1 1,625K+00 1,238E_00
TOTALCLASS2 5.684E-01 4,329E-01
TOTALCLASS3 1,898E.00 1,4461+00
6IIID TOTAL 4,092K+00 3,117E.00



7

t ' ' STP_UA;:PI:AT:ONIX#,KPT!3 Ii:YCI.!CAPAB:':!Y t t t

'' STEPA:TIVITI|$IrT|R1 HOUR

STPGAMMASHIII,DIISIIIFGIKATIOKCAI::I,ATK_



t t , , PIOGIAM S i P :_'n

, t t STPQO&tlFICA,'I0!HAMPLE3 R£CYC;£CA)LnI:ITr t , t

' * Slip A".ITI:IISlriIiIDit

IN)?IMI = 2.400E.CIHOlE IRT|RV&IS/STEP = 30
?IIi

STAB!!IU! = 1.000[+OGgO_R KilO! [IKI! = 1.0000Z-05
STKP

DK;?A! = 2.3001,01DOOR

DIIIIKAD (JTCLASSHUH|lD
ttttttCOKPOM[N?tttltttttttttttttttttt
DO. IAK£ VOLOKEOi lASS 1 2 ]

I TO;OKEI 1.O00i_O0CC

I|IOVALiAIIS (ri01 10 : 0.0001+0C O.000|+00 0.0O0i*00

FLOIiiI[S(CC /li) r ( I lO 2) : 1.000[+00 1.000|+00 1.0001+00
tWSM. riACIl0!( I TO2): I.O00E,00 1.000I+00 l.O001+00

2 TOLOKE2 1.0001+00CC

IiiOVtL BitES (riO| 2) : O.OO01+O0 0,0001+00 O.O00l+O0

r;Oi IATKS(ce /Bl) ! ( 2 ?0 I) : 1.O00i+O0 1,000|+00 1,000|+00
TNAflSM.rNACIIO|( 2TO 1) : 1.0001+00 1.000|+00 1.0001+00

tttttCOD[SIISESi riiD.C| LOOPAND/OiVAIIULIVOLOIIEttttt
tftr, IStiP IS 1OTOKATICALLTIICIKASIDIi I rICTOiOr 3 triam

III )D ST|PSIEIE 0SAgIIQUIIIIG ii tTIIAGEO! 1.26 ITEIA?IOIS)li STEP



,,,, P,o_RA_s,P IVE,S:Q,1.1I ., 011:/,/199_ ,,,, P_J"C..2.3 o_
C 2.7

'''STPQUALIFICATIOIEXAMPLE] IECYCLEtAPABILITT ,,s

ttSTEPItTI_ITIESAFTERXDIT

ICTIVZTIISLTIEDOrTHETIIESTEP

l 2
VOLUME1 VOLUME2

IUtLIDE

1 IHSM 1.233E-C2 1.2331-02
2 11-85 4.99_E-01 4,]991-0!
3 li-}O O.O00i,O0 O.O00E,OO
4 I|-131N 4.7191-01 4.71gI-01
5 li-85 3.054-152 3.054-152
| 1-131 4.911E-01 4.glll'01
7 ii-gON 7.887-102 7.887-I02
8 li-gO 4.634-103 4.634-103
! Si-gO 5.0001-0! 5.000[-01

I0 t-_O 5.000E-01 5.0001-01
11 Ti-131! 2.8721-01 2.172[-01
12 Tl-1]l 6.465E-02 6.465E-02

IOLONE l.O00E*O0tC 1.0001,00tC

TOTALCLA_SI " g.141E-01 g.8411-01
TOTALCLASS2 4.9111-0! 4._11l'01
TOTALtLASS3 1.352['00 1.3521*00
IIAID TOri; 2.8271_00 2.8271.00



'' '' PROGRP.MSTP (VERSlCM1.1 ) RA'01q10'9/199; ,, ,, paa,_=_,j__-_--_ o_ _ Z7

tttST)OUALIFICATIOI|IAM)I,!)HCICL!CIPABILITY t,t

,tSI!?ACTIVlTI|SilrTili l)J!

STPIAKMASBIILDIIGllrOlllA,'XO!CALCDLATED

C01)01KI!I ¥OLOIE$

(ONVE_SIO!FACTOI:1.0001+00
VOLOI! :1.0001+00CC
IlTASO01CI :3.5351+04(KI;IS[CI)

PANTICL!SOOIC!II!NGlSO01Ci ilO0)ll!II!

(PHOTON/SiC/) (IIV/SIC/ ) (NIV-|FFSCTIV!)

1 1.150!+04 7.4011+03 ,40
2 1.1511+04 1.0361+04 .90
3 3,1131,03 6.3451+03 1.15
4 1.3361+01 1.4041+02 1.80
5 3.5501+02 7.80g1+02 2.20
( 3.553i+01 ).III!+Ol 2.(0
7 9.4711-98 4,480!-97 4,73 (VAIIAILI)

TOTALS3,3761+04 2.322!+04 .69

CONP011NT2 IOLOME2

COIVliSIO!FICTOi= 1.000!'00
V0LOII : l.O00l+00CC
IITASOON_E : 3,5351,04 (I[V/SIC/ )

PAiTICL[SOUl:| |J|iG! SOOIC| flOOP||EIG!
(Pi0T0J/SEC/ ) (HV/S|C/ ) (IIV-|FYICTIVl)

1 1.850E+04 7.4011+03 .40
2 1.1511+04 1.03t1+04 ,10
3 3.2191+03 4.3451+03 1.35
4 1.3361+02 2.4041+02 1.10

5 3.550[+01 7,10)1+01 2.lQ
6 3,559I+01 9,2541+01 2.t0
7 9.4711-98 4.480!-97 4,73 (IAIlAJLI)

TOTALS 3.3761+04 2.3221+04 .69



t , t , PiOGIAMS ! P (VEISIOR1.1 ) IAII ON 10/ 9/1992 t t t t

t''STPQUA:.IFICA_IO!EXAMPLE3IECYCI.!CAPAB!L!!T '' '

''STEPICTIVITIISifTKiI lOITH

|I_ TIME : 3.00OK+OID IITIiVALH/STEP : 30
TIME

STAi!TIME= 1.O00E+O0D iIROILIMI! : 1.O000E-05
STEP

DILTi! : 2.gOOK+O!D

DATAlEAD(1! CLASSIUMBIi)
ttttt, COMPOIEI!tttttttttttttttttttttt
lO. lAME VOLUMEOIlASS 1 2 3

1 VOLUMEI 1.O00|+O0CC

lilOViLIAYIS(PiOM1) : O.O00i+O0 O,O00i+O0O.OCOI+O0

fLOWIATES(CC /ll) P { ITO2) : 1.O00K+O01.O00E+O0I.OO01+O0
TWSM. fIACTIO!( ITO2) : 1.000i*00 1.000i+O0 I.OOOE_O0

2 VOLUME2 1,O001+O0CC

lllOVlLIATES(PiOI 2) : O.O001+O0O.O001+O0O,OOOI+O0

FLOWIATES(ce /81) f ( 2 TO1) : 1,O00[+O0 1,O00E+O0I,OOOI+O0TWSI, fitCTIOi ( 2 TO1) : 1.OOOI*O01.OOOI_O01.OO0[*O0

ttttt COD_SEISESi FZ|DIAC[LOOPliD/Oi Viilill! VOLUI|ttttt
ttttt IS!lP IS iOTOIA!ICALLYIICi|ISIDlT i FACfOiOP3 ttttt

tit _OSTEPSHEREOSIDIIOUIIIIGii IV|lAG!07 1.32 ITIIA!IOISPi! STKP



e, e_ P__..zG°-9 C27
'' '' PECGIAMS TP (VERSIOM1.I I IANO_ IGI9,1992 '' tt

' ttSTPQUALIFICATIO!IIAMPLE3 HCTCLECAPABILITT tt t

t'STEPACTIVITIESArTEE! NORTH

ACTIVITIESATEIDOFTH TIMESTEP

VOLUME! VOLUNE2
IUCLIDE

I EI-BSM 2 261E-4g 2 2_IE-4g
2 Ki-85 4 gT4E-O! 4 g74E-O1
3 ll-gO 0O00E+O0 0 O00E+O0
4 IE-131M 8 778E-02 8 778E-02
5 IE-85 0O00E+O0 0O00i+O0
$ 1-131 4 4731-02 4 473E-02
7 IB-gOM 0OOOi+O0 0O00E+O0
8 El-gO 0O00E+O0 0O00E,O0
9 si-go 4 990!o01 4 9gOE-01
I0 T'go 49glE-OI 4 9gll-Ol
Ii TE-I3IM 30!OE-O8 30IOE-08
I2 Ti-I3I 6776E-09 6 7761-09

VOLONE I.O00E+O0CC I.O00E+O0CC

TOTALCLASSI 5.851E-0! 5.851E-0!
TOTALCLASS2 4.473E-02 4.4731-02
TOTILCLASS3 g.98ii-O! 9.9811-0!
QIAIDTOTAL !.62Bl+O0 1.6281+00



,,,, P_:_AMs!P ,vE_s'c,_11I ..o,,!o/9/:99:,,,,_'_'''-C2.'7oq
C.2.7

t t t STFQ_ILIFICI:IOI|II_PLE]IECTCLiCAPABILITY t t t

t t S!£PLC!IVI!;ISLFT[I 1 101T_

STPGIMHISHIELD:RGIIIFOIMATIO!CIL:ULATED

COMPOKENTI ¥OLO_[1

COMV[tSIOJFACTOI= 1.O001+O0
VOLOM[ : 1.000[+00CC
IlTlSOOi:! = 2.628[+04(KEV/SECI )

PtiTICL[ SOOIC! |IlIGY SOOIC[ GIOOP|lii;_
(PHCTOM/S[C/ ) (iiq/SiC/ ) (HiV-EFFECTIVE}

I 1.366[,03 5.462i+02 .40
2 1.605[+02 1,445E+02 .90
3 3.374E-04 4,554E-04 1,35
4 l.(OOE-05 2.520E-05 1.80
5 3.721E-05 8.185i-05 2._0

6 3.731[-0_ 9.100_-06 2._0
7 0.000[+00 O.O00K+O0 7,50 (YllllBLi)

tOTtLS 1.526i+03 6.9071+02 .45

COKPOIEM!2 VOLOM[2

COMVIISIO!riC!Oi : 1.000[,00
fOLONE = 1.0001+00CC
I[!I SOUICi : 2.t28|+0( (ME;/SiC/ )

PIITICL[ 500iCl II[IGT SOUiCi GiOOPlM[IGY
(PBOTOI/Si:/ ) (K[V/SKC/ ) (I[V'iFFICTIYI)

1 1.366i+03 5.4621+02 .40
2 1.605[+02 1.445l+02 .90
3 3.374[-04 4.554i-04 1.35
4 l.iO0[-05 2.520i-05 1.80
5 3.121[-05 8,1851-05 2,20
6 3.731|-06 9.700[-06 2.60
7 O.O00i+O0 O.O00i+O0 7.50 (VtiIIIL[)

_O!ALS 1.5261+03 t,I07[+02 ,45

t t t |i D Pl OGl&l ST P (lllSIOI 1.1 }

T I I I 0 ? f = 11:6:10 II! I : 10/ g/1992
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t t VE R S I 011 IIUIIB[==I.I llVl Hl 011 DATE WAS 9129/9;

= T 0 OA T ' S OA T ! = I0/ 9/1992 S T A i T T I M ! = 12:57:28

IEFlO;;:!lONOFINPUIDATADECK

+ + + + . + + 4.

IV" 3 I[S=I

_I= 12 MK=3 IG=7 IL=2
IKE-BSMi 4 2978E-05 540234E'03I0O000E+O0 IO.OO00E+O0
2KR'85 I 2 04gOE-09 Ig0683E'06565688E-06IO.OOOOE+O0
31R'90 12 1446E'02 I0O000E+OOI0O000E+OO IO.O000E+O0
4IE'I31M! 6 7758E-01 6I0836E-0810O000E+O0 IO,O000E+O0
5BR-85 2 4 0299E-03 lOOOOOK+O0I0O000E+O0 IO.O000E+O0
61"13! 2 g 9783E-07I149932E'061246210E'04 10O000E+O0
71B-gOM3 2 6866E'03 325521E'03I0O000E+O0 I0O000E+O0
8iH-gO 3 4 4149E'03 31B894E'0276ITg2E'05 I0O000E+O0
gSE'gO 3 7 6BOIE-IO 726248E'03844149E'03 XOO000E+OO
lOT-gO 3 3 0038E'06 976801E'I0IOO000E+OO I0O000E+O0
IITE'I31M3 6 4180E-06 lOOO00E+O0IO,O000E+O0lOO000E+O0
I2TE'I3I3 4 6210E'04III4248E'06IO.O000E+O0lCO000E+O0

.40 .gO 1,35 1.80 2.20 !.60 7.50
IER-85M.2SSI57+OI23-3000+GO00+O000+O000+O000+0581+O+
2[R-B5 .251000+0223"2000+0000+0000+0000+0000+0_14+0+

3EH-gO1.31_76_'I_33+O_2+038_+o_gI'IIgO'1448"I38_+l+
4X_'I31M,I4_64"_000+0000+0000+0000+0000+0000+0X64+0+
_BR'85I,O03CO0+0334-%_33-I_Sg'_TS-_O00+O000+OI83+!+
_I'I31 .190317+0625-I000+0000+0000+0000+0000+0T_3+0+
71B-gOM1.388344"_85_+Olg_+O4T2+OI86+OlIS+O144+I4T3+I+
8BR-gOI.g_OOCO+O_77+O963"II_'I3_6-11II+OI6_+I533+i+
9SR-gO .Ig6000+O000+O000+O000+O000+O000+O000+O000+O+
lOT-gO .g3_OOO+O000+O000+O000+O000+O000+O000+O000+O+

IITK'I31M,IgOIi_+OB_8*O377+O_Ig-%?3_'IB71"_O00+0227+I+
I_TK-13_.TlgIiO+OI62+OI4_+O3Z3"_O00+O000*O000+OISO+I+



t t t Pi OG! A! S TP- P C (T_! SHIE_.:EE-SlD;El I S A! YOU ! S ! ! V I C! t t

' ' VJiSlOI IUZJii= 1.1 i|VISI OI DAT! IAS 9/29/92

, ! 0 OA! ° S DAY K : I0/ 1/1992 ST k !! ! ]tl ! : 12:57:29

I 'SOrRel'
11,0 21.0 31,0 41,0 51,0 61.0
71,0 81,0 91.0 101.0 111,O 121.0

O
!
STPOOA;IFICAT!O!IIAKPL!4 |l! L|TTIi ! IEKOVALIAT!
IJ: 2
1 'VOLUKE1'
2 'VOLUKE2'
-1
SOniC!AIDVOLOK!IIITIALIZAtIO!
v 1 1.00 CC
v 2 1.O0CC
S1101.0
F I 2 O1,0
1200.5
I SlCOID90
ACTI?I_IKSlrTi! I SKCON_
1 III 90
ACTIVZTIKSAFTi!I lie
1 lOg! 270
lCTIVITIKSAFTE!I 80U2
2480Oi
ICTIVlTIISIF!II 1 OAT
300
ACTIVITI|SlrYii 1 IOIT8
!
!



DATArO! THISIU! 02 $IRIIS Or IUKS

NUKBEROFISOTOPES(_TA CKRDS)= 12

IUMBEiOrCOKPOIIITS(ILL IU#S) = 3

IUKSEIOFCLASSESOr ISOTOPIS = 3

IUKBIi Or SOUl'iS(KIIIKU_) = 1

IUKBE!or GffKA;IOUPS : 7

IUKBKiOr Pii:UISOIS(IAIIKUI} : 2

STOIAG!LOCATIOI$IIOUKSTKD =225000

$TOilGILOCATIOISOSlD = 1045



z , t t PIOGRAM S ! P (VilRSI_._1,l ) IANOM 10/ 9'19_2 t t I t

t , t STPQUALIFICATIONIIAKPLI4 IllLETTEIi IEMOVALRAT! , t t

IUCLIDEDAYAIIPU! {LIBHARYI

IUK6[I lAKE CLASSLAK_Afl/HR) PUCUISOZ(IO.,iATE)-

1 li'85K 1 1.5472K-01 5 1.54471-01 1 0,00001+00
2 11-85 1 7.37641-06 l 1 5564E-06 5 1,2024E-08
3 lR-90 I 7.7206E+01 I 0 0000E+OC I 0.0000E+00
4 li-131K I 2.4393E-03 6 2_4g01-05 1 0.0000K+00
5 11-85 2 1.4508K+01 1 0 00_01+00 1 0 00001+00
6 1"131 2 3.Sg22E-03 11 2 Tg4Tl-03 12 ] 5922E-03
7 iB'gOK 3 9.6718Z+00 3 115101+00 1 0 0000E+00
8 iB-90 3 1.5894E+01 3 14002|+01 ? 3 65551-01
g si-go 3 2.7648E-06 7 2.70121-06 8 2 7648Z-06

10 Y-g0 3 1.0814E-02 g 1.08141-02 1 0 0000Z+00
11 _K-131K 3 2.3105K-02 1 0.00001+00 1 0.00001.00
12 If-131 3 I.fl361+00 11 3,69311-01 1 0.00001+00



t t I , PR_GIAMST P {V[_S:_! 1.! ) i_! O_ lC/ 911992 i , , ,

* ' = STPOU&LIFICATZOREXAMPLE4KE!LETTEIi REMOVALIATE ' ¢ ¢

I ISOTOPE BETA GkM[A(IEV/DISC)IT GROUPIEOKAX.EEEBGT(gEV)
IEV/DISC I 2 3 4 5 6 7

EFFECTIVEEREZGT .400 900 1.350 1.800 2.2G02.60_ 7.500
1 EE-BSK .255 .157 000 .000 .000 .000 .000 .000 .581
2 1i-85 .251 ,000 002 .000 .000 .000 .000 .000 .514
3 BR-90 1.315 .077 233 .462 .386 .019 .019 .015 3.860
4 IZ-131_ .142 .007 OOC .000 .000 .000 .000 000 .114
5 Ii-85 1.003 .000 033 .023 .007 .003 .000 000 1.830
6 I'131 .190 .317 063 .000 .000 .000 .000 000 .723
7 iB-90M 1.388 .003 855 .195 .472 .186 .118 1440 4.730
8 il-90 1.960 ,000 277 .096 ,019 .037 ,111 1 620 5.330
9 SN-90 .196 ,000 000 .000 .000 .000 ,000 000 ,000

IO Y-90 .935 .000 000 .000 .000 .000 .000 000 .000
11 _B-131! .190 .112 .828 .377 .022 .074 .009 .000 2.270
12 T1-131 .719 .110 .162 .142 .003 .000 .000 .000 1.500



i i,, PIOG_AMSTP qYKHSION1.1 ) lAXCN !0 9/1992 ,g i*

T tp B,t, SIPQ_A_IP_.A,:O!IIAMPL!(IllLE!lIEiH_CFAL|Ali ti ,

RUMLOOPIIPOINA_IO!POiIBISIOMFOLLOWS.

IJ, IO_BIiOrCONPOMEMTSUSEDIIIBISIOlLOOP: 2

ICOIC,CALC.ITP!(0]IIVIMYOBI,I/COMCERTIAIIOJ)= 0
II.,-"A{T/COWP.---ICI/Gl.

IDE:II.CALCULAI!DAUGHTIiPIODOCIIOM(O/TIS,I/lO): 0
(DIP_ULI:0)

ITNII,MIIINUNIUNBEROFITEIATIOISPE!Iii!SliP: 0
(DEPLOL!: 10)

[DEB+G,DIBUGOPIIOM(O/IOIN+LOUTPUI,I/IOCBO): 0



t t , t Pi'_iA_ S ! P (FE)S'.:M1.: t |AMO! IC/ _t199_ t t t t

t t , STPQ_A;IFICITIOIIZiMP,|4 lit L[',_[i I Ill'VAt tA_! t t t

I
SOUl:!

I [i-8_M 1.0001,00
2 II-B5 1.0001,00
) li-90 ;.000[+00
4 li'131! 1.0001,00
5 li'B5 I.OOG[,O0
( I'1): 1,0001+00
7 II-gGM I.O00E+O0
8 il-90 1.0001+00
g Sl-)O l.O00l_O0
I0 T-_O 1.0001+00
11 TI-I311 I.GO0[+O0
12 I|'l)l 1.0001+00

TOll;C;ISSI ¢O00l+O0
TO!lCC_ASS2 7,0001,00
T_!t; C;iSS ] i,O00[*O0
GILl__OTA; 1.200|+0!



* t t t PIOGRAI'.$ T P I¥ER$:C]I !,1 ) RAR011 I0/ 9/I._; , , t ,

. , t STPOUI:,IFi._ATIOIlXffF'! 4 [IY LK!.'F!I IK_,_,_ALIAT[ t , ,

, t STEPSO.'E_!il_ VOLgK[IIITIALI[ATIOI

lid TIUE : -I.000[+00 IITERV&LS/ST[P = 30
TIM[

STARTTIMI : 0.000[.00 |EEORLIMIT : 1.0000[-05

DKLTA! : O.O00I+O0

DATAiKAD (lT CLASSlOll[R)
,t,,,t COIPOI[I! ,.,,tt,,t,,,,*,,tt,,t
I0. Itri VOLUK!Oi I_SS 1 2 3

1 WOLUKE1 1.O00l+O0CC

iIKOVA;IATIS (FiO! l) : O,O0_E.O0 O.O00E.O0 0,000|.00

FLOIIATKS(CC /HI} F ( ! TO2) : I.O0_E+O0 1.ooei.oo I.oooE+oo
TRAISK.rIA_TIO! { 1 YO2} : 1.000[_00 1.O00E+O0 1.O00I+O0

$TKPSOOIC|fACTO!(FIOKSOUl:! I) : 1.000_+00 1.000_.00 l,O00i+O0

2 rO;UK!_ 1.O00K+O0C_



, , , , FI:;EAMSTP (VERSI_M1.1 I IAMON 10/9/1992 , t , t

t ,,STPGUA,,F_A._RKIAMFL!4 KEYLETTEI|iEMCVALEAYE t ,*

• ' STEPSOUR:EANDVOLUMEIIiTIALIZATIO!

STEPSOUIC!DATAFIOMSO_R?EIMPUT

I
VOLUME1

IUCLIDE

I II-85M I.OOSE+O0
2 II-8_ I.O00E.O0
3 IN-gO l.O00E,O0
¢ IE-131K I.O00E+OG
5 BN-B5 I.OOOE+O0
6 1-131 l.O00E,O0
7 lB-gOM 1.000[+00
8 iB'go l.O001+O0
9 ft-gO I.O00E+O0
IO T-gO l.O001+O0
I! TI-131K I.O00E+O0
12 _N-131 1,000E+O0

VOLUK! 1.000|+00CC

TG_ILCLASSI ¢.O00I+OC
IOTALCLASS2 2.O00E+O0
YOTALCLASS3 i.O00i+O0
QiAKDTOTAL 1.200E+01



, t , t PI_IAM S T P (VilS!C_ ;.I ) Ii! O_ lO/ 9/199; ' ' ' '

, , , STPOOALIFI_A_IO!EIAKPLi4 [IY LIT_[IRIEMOVALIAT[ t t t

t t STIP$OQICEAIDVO;O_£IIITIAL:_:I_I

_PyL,,VITIISiTlidOYTBETII[STEP

I
VOLUKE1

I I_-85M 1.000_+00
2 11-85 1.000i+00
3 li-go 1.000[+00
l II-131K 1.O00i+O0
5 II'85 1.O00E'O0
6 1-131 I.O00E+O0
? ll-goM l.O001+O0
8 li-go I.O00E+O0
g sl-go 1.000[,00
10 _-gO 1.000i+00
II TE-131N l.O001+O0
12 _E-131 I.OOOE+O0

VOLON! 1.000i+O0Ct

TOTALCLASS1 4.0001+00
TOTALCLASS2 2.000i+00
TOTA;CLASS3 t.O001+O0
QIAIDTOTAL 1.200[+01



, , , t PR_,_AMS TP (VEE_IOM1.1 ) iANON10/ g/19_ , , t t

,t tSTPOUAL!I'!CATIOIIEEAKPLE4KEYLETTERiEENCVALEATE ttt

, t STEPSCUHCEANDVOLUMEIIIITIALIZATIOII

STPGAMMASHIELDINGIIIFOEKATIOMCALCULATED

COKPOREKTi VOLONE1

COMVEESIOErACTOE=l.O00E+O0
VOLOKE =I,OOOE+O0CC
IK!ASOOECE : 3,161E+05(KEV/SE:/ )

PAETICLESOUECEINEEGTSOUE:E GROUPENEEGY
(PHOTON/SSC/) (KEVISKCI) (KEV-EFFECTIVE)

1 7.240E+04 2.896E+04 .40
2 1,009E+05 9.0771+04 ,90
3 3.551E+04 4,Tg4E+04 1.35
4 l.O68K+04 3.363K+04 1.80
5 5.852E+03 1.287K+04 2.20
t 3.t53K+03 9.498E'03 2.60
7 2.1551+04 1.149E+05 5.33 (VIRIABLE)

TOTALS2.585E.05 3,385E+05 1,31



8 t , t PROGEA_S T P (VERSION1,1 ) lA];ON 10/ 9/1992 t t I t

t , t STPQUALIFICATIONEXAMPLE4 KEYLITTERI iEMOVALRATE t t t

t t STEPACTIVITIESIFTERI SECOND

ENDTIME = I.O00E.O0SECO IITERVALS/STEP : 9C
Tide

STARTTIME= O.O00E_O0 ERRORLIMIT = 3.33331-06
STEP

DELTAT = 1,000[+00SECO

DATAREAD(BTCLASSROdEER)
*ttz,8 COMPONENT**********************
lO, lAdE VOLUKROi KASS 1 2 3

I VOLOdEI 1.000[+00CC

IEdOVALiATES(tROdI) : O.O00i+O0 O.O00E*O0 0.000[+00

fLOWIATiS(CC /Hi)r (ITO 2): 1.000E+00 1.000[+00 1.000[+00

TEAMSM.FIACT!OM(I TO2): 1.000E+CO l.O00E+O0 1.000E,O0

2 QOLUd[2 l.OOOi+O0CC

IKKOVALRATES(YiOd 2} : 5,000E-OI 5.000[-0I 5,0001-01

ttt 90STEPSiii[US[CIEQUIRIMGIMAVERAGEOF .00 ITEE_TIOMSPRRSTiP



t,,, PEG_AM STP (VERSION1,1 ) IA1ON ICl9/199_ tt,t

tt tHTPOUALIFICATIO!EXAMPLE4[EYLffTKHRREMOVALIAT! ttt

t t S_[PACTIP:TIEHAFTER!SECOND

ACTIVITIESAT|N_OFTHETIMESTEP

X 2
VOLUME1 VOLUME2

#OCLID!

1 [R-B5M 9.997E-01 2,777E-04
2 lE-B5 9,997E-01 2,777E-04
3 lR-90 9.785K-01 2,718E-04
4 XE-131M 9.9971-01 2.7771-01
5 Bi-B5 9,957E-01 2,76EE-04
6 1-131 9.9971-01 2.777E-04
7 IB-90M 9 974E-0! 2.771E-04
8 iB-90 _ 993E-01 2,776E-04
9 SR-90 ! 997E-01 2,777E-04

10 T-90 9 997E-01 2,777E-04
Ii TE-1311 9997£-01 2,777E-04
12 Y|-I31 9994E-01 2.7761-04

VOLUME 1,000E+O0CC 1.O00E+O0CC

TO_ALCLASSI 3._781+00 1,I051-C3
TOTALCLASS2 1,995E+00 5,543E-04
TOTALCLASS3 5.%951+00 1,6651-03
flANDTOTAL X,XSTE,01 3.325K-03



tt ,t P_OS_AMS !P (VBR._:C_I.: I IA!O! 10 9/1992 ttt ,

tt tSTPOUALIFICATIO!EIAMPL!4KEYLETTEHBIEM_VA:RATE ttt

mtSTEPACTIVITIESAFTERISL_ORD

STPGAMMASHIELDIHGIRFOIMATIDRCALCULATED

COMPONEIT1 VOLUME1

COIVBRSIO!FACTOR: I.OOOE,O0
VOLUME =I,OOOR*OOCC
BETASOURCE =3.147i+05(MEV/SiC/)

PARTICLESOURCEKMKRGTSOURCE GROUP|NKRGY
(PHOTONSRC ) (MU/SBC/ ) (MEV-EFFECTIVE)

1 7.222R+04 2889|,04 40
2 1.005B*05 9048B+04 90
3 3.521B+04 4754i+04 135
4 1.849B+04 3328[+04 180
5 5,825B+G3 1 281|'04 _ 20
6 3.t421+03 9 468[_03 2 60
7 2,151[+04 1,147i+05 5 33 (VAIIABLR)

TOTALS 2.574I+05 3.371E+05 1.31

COMPOWE_T2 YO;UME2

C01VEIHIO!PACTOE: 1,0001+00
VOLUM! : i,OOOi+O0CC
|ETASOUBC! : 8.742E+01(MIUS|C/ )

PARTICLESOURCE|IIHGTSOUIC! GRCUPIIKRGT
(PHOTOI/S[C/) (MiV/SEC/ ) (MEV-IFFICTIVR)

1 2,006E+01 8.025I+00 .lO
2 2,793|+01 2,513|+01 ,90
3 9,782|+00 1.321|+01 1,35
4 5.135E+00 9,24l|+00 1,80
5 1,618|+00 3.560|+00 2,2C
6 1.012I+00 2,|301+00 2.60
7 5.976|+00 3.185|+01 5.33 (VAIIAI_K)

TOTALS7,1511+01 g,3651+01 1.31



t t _ t PEOGRAMST P (VERSIOR1.1 ) EA_OK10/ 9119_2 , t t t

, , t STPOOA_.IrlCATIOIEXAMPLE4 RE!LE',TERi IRMOV_LlATE , t o

t t STEPACTIVITIESAFTER! Mill

EHDTIME : l.O00i+O0HIR IRTERVALS/STEP : 90
TIRE

STARTTIME= 1.667E-02III ERRORLIMIT = 3.3333E'06
STEP

DELTAT = 9.833E-01III

DATAlEAD(!! CLASSIUMRER)
ttttt, COKPOIIITtttttttttttttttttttttt
i0. 1AtE VOLOMEOiMASS 1 2 3

1 VO:OME! 1,0001+00CC

iIMOVALEATES(FiOI 1) = O.O00l+O0O.O00E+O00.0001+00

FLOIIATIS(ce /Hl) F ( 1 TO2) = 1.0001+00 1,0001+00 1.000Z+O0
TIAISK.riACTIOI( I TO2) : 1,O00l,O0 1.000E+O0I,O00E+O0

2 VOLOME2 1,000E+00CC

iIMOVALIATIS(FIOM2) : 5,0001-01 5.00Oi-OI 5,0001-01

ttt _0STEPSIEEEOSl_|[_UIIIIG 1! AVlIAGIOP .00 ITIIAT!OISPIEStEP



oCD
t t t , P2C_tM ST P (VERSION1,1 ) IAl ON10/ 9/1992 t * t ,

t ttSTPQUALIFICATIONEXAMPLE4KEYLETTERi REMOVALRATE ttt

t t STEPACTIVITIESAFTERiMIR

ACTIVITIESATENDOFTHETIMESTEP

1 2
VOLUMEI WOLUKE

MUCLIDE

I li-85K 9.832E-01 1.645E-02
2 ll-85 9.835E-01 1,646E-02
3 li-90 2.716E-01 4.546E-03
4 EE-131K 9,8341-01 1.E46E-02
5 Ii-85 7,722E-01 1,292E-02
6 1-131 9.835E-01 1.646E-02
7 EB-90N 8.467E-01 1.417E-02
8 RB-90 8.6g8E-01 1.456E-02
9 SR-90 9.835E-01 I.t46E-02

10 T-gO 9.835E-01 1.646E-02
11 TI-1311 9.8311-01 1.645E-02
12 TE-131 S.625E-01 1.611E-02

VOLOKE 1.000E+0CCC 1.0001+00CC

TOTtLCLASS1 3.222E+00 5.392E-02
fOTALCLASS2 1.756E,00 2.938E-02
TOTALCLASS3 5.629E,00 9.421E-02
6iAN_TOTAL 1.061E+01 1.7751-01



t t t t PmOGRAMST P (VEISION1._ i iANON 1019/!992 8 t I J

t,tSTPQUALIFICATIONEXAMPLE4KEYLETTERR IEM_VALiATE ttt

ttSTEPACTIVITIESAFTEi1 MIR

"STPGAMMASHIELDINGINFORMATIONCALCULATED

COMPONENTI VOLUME1

C01VERSIONFACTOR: 1.UOOE+OU
VOLUME = [.OOOE,O0CC
BETASOURCE = 2.526E'G5(MEV/SEC/ )

PARTICLESOURCE|NRRG!SOURCE GROUP|REEGT
(PROTOH/SEC/) (NEV/SEC/ ) (MEV-IFFECTIVE)

I 6,5891+04 2.636E.04 .40
2 8.5831.04 7,724E.04 .90
3 2.46GE+G4 3.329E+04 1.35

-_ 1.132E_04 2.0381+04 2.BO
4,659E+03 1.0251.04 2.20
2,991E+03 7.777E+03 2.60

7 1,833E_04 9.770E+04 5.33 (VUIABLE)

TOTALS'2.137i_05 2,730E.05 1,28

COMPONENT2 VOLUME2

COIVR2SIONFACTOR: 1.OOOi+O0
VOLUME : 1,OOOi+OOCC
BETASOURCE : 4.2281+03(MEV/SIC/ )

PARTICLESOURCEIIIEGYSOOiC! GROUPENERGY
(PEOTO|/SEC/) (MEV/SEC/) (MEV-EFFECTIVE)

1 Z,IO]E+O] 4.4111+02 .40
2 1.436E+03 1.2931+03 ,90
] 4.127i.02 5,5711+02 1,35
4 1.895E.02 3.4111.02 1.80
5 7.798E.01 1,7161+02 2,20
6 5.O06E.G1 1,3021+02 2,60
7 3,068E.02 1.t35E.03 5.33 (VlRIAILi)

TOTALS 3,5761+03 4.5691+03 1.28



t t t t PROGRAM S T P (?22SI0!I,I ) IAllOll101g/199_ t t t t

t t t STPQUALZFICATIOIiEXAMPLE4 KEYLETTERi REMOVEL2AT2 t t t

t ,ST2PJ,CTIVITIRSIPTERIHOUR

EMDTIM[ = 1.0002+00HOOE I|TEEVALS/STEP = 270
TIME

ST_R!Til2= 1.667E'02fOUR |iiOiLIMIT = %.IltlE'06
STEP

DELTAT : 9.833R'01BO_R

DAtAlEAD (BYOLASS|OMM)
tttttt CONPOMEMTtttttttttttttttttttttt
!0. lAME VOLUMEOi lASS ! 2 3

I VOLUMEI 1.0002+00CC

IEMOVALlATHS(rlOM11: 0.0002+00 0.0002+00 0.0002+00

rLOMIATES(Ce /HE)r ( I tO2): I.O00E+O0 1.0002+00 t.O00E+O0
TIAMSM.rIACTIOM( I TO2): 1.0002,00 I.O001+O0 I.O00E+O0

2 VOLUKE2 I.O00E+O0CC

IEMOVAL|ATES(F|O! 2) = 5,00Oi-Oi 5.000E-O! 5.00OR-Oi

III 270STEPSMEiEUSEDIEQUIIIIGlMAQEiA;EOP .00 ITERATIOMSPERSTEP



, t , , PI_RAM S T P (VERSIO!1.1 ) IA_O_ 1:, t/_9!_ , t t ,

ttt STPQUALIFICATIO!EXAMPLE4KEYLETTERiiEMCVALRATE ,, ,

t t STEPACTIVITIESAFTER! HOUR

ACTIV;TIESATE_DOFTRRTIMESTEP

! 2
VOLUME1 VOLUME2

JUCLIDE

I ER-85M 3.185E-01 4.133E-Q1
2 Ii-85 3.679E-01 4.773E-01
3 Ii-90 1.086E-34 1,409E-34
4 IE-131M 3.670E-01 4.762i-01
5 lR-85 1.841E-07 2.389E-07
6 1-131 3 684E-01 4.77gE-01
7 IE-90M 2 ]59E-05 3.0601-05
8 IB-90 I 440E-:_ 1.868E-06
9 Si-SO 3 679E-01 4.7731-01

10 T-gO 3 67gE-01 4.7731-01
11 TE-131M 3 595E-01 4.6641-01
12 Tl-131 1 349E-01 1.751i-01

VOLUIE 1.0001+00CC 1.0001,00CC

TOTALCLASS1 1,053E,00 1.367E+00
TOTALCLASS2 3.684E-01 4.779E-01
TOTALCLASS] 1.230E.00 1.5_61.00
flARDTOTtL 2.6521,00 3.441E+00



,tt, PROGRAMST P (IEHSIOI_1,1 ) RANON I0/9/19_2 ,*,t

, t , SIP QOILIFICtTIO!EIAMPL!4 KEYLETTERI REMOVAI,lATE t , ,

tt STEPACTIVITIESAFTERI HOUR

STPGAMMASHIELDINGIIrORWATIONCALCULATED

COMPONENTI VOLUME1

CONVERSIOMPkCTOR= 1.000E+O0
IOLU_E : l,O00E+O0CC
|ETASOURCE = 3.245E+04(NEV/SEC/ )

PARTICLESOORCE|MIRGISOORCE GROOPKM|IGT
(PBOTON/SEC/) (MEV/SEC/) (IEV-EFFECTIVE)

1 2.075E+04 0 300E+03 .40
2 %412E+04 1 271E+04 .90
3 4 240E+03 5 723I+03 1.35
4 1 710H+02 3 078I+02 l.BO
5 4 444[,02 ! 778E+02 2.20
6 4 460i+01 1 160E,02 2.60
7 2 83gi-01 1.343i+00 4.73 (VARIA|LE)

TOTALS3.977|+04 2.BI3E+04 .71

OOMPOMENT2 ¥OLOM!2

CONVHRSIONfaCTOR= 1.000[+00
VOLONE = 1.000l+O0CC
|ffA SOOICK : 4.211_+04(KIV/SHC/ )

PIItlCLESOUICE|NERGT$00iC! 6HO_P|NEIGT
{PIOTOIlSSCl) (mEV/SSC/) (mEV-INfECTiVE)

1 2.692E+04 1.0771+04 .40
2 _.032E+04 1.64gE+04 .90
3 5.501i+03 7.4261+03 1.35
4 2.219i+02 3,994E+02 1.80
5 5.766I+C2 1,269I+03 2.20
6 5.786E+01 1.5041+02 2.60
7 3.684E-01 1.7421+00 4.73 (VARIABLI)

TOTALS_.160E+04 3,fl0|+04 .71



' ''' PR_C'H_S!P (H!SI0_II ) mA!OR El i'1912 '' ''

* *'$!PQU&_IFICATID!IHM)L!4IIYLITISIIIEM_k'AIIA'[ '''

*'SIE"ICIIVIYIIS|tiERIDAY

ENDTIKE = 2.400E+01SOUR I|THVALS/STEP = 30
TIdE

STA_TTide= 1,000E+0GHOH |II0!LINI! =1,0000E-0_
ST)P

DELTAT = 2.)00E+01SOUR

I WO;UMEI 1.0001+00CC

SENOVA;IATES(YSON1) = O.O00E.O0O.O00E_O0O._O0[+OC

* FLOWlA!ES(CC/IS)f (ITO21: I.O00E+001.000E+001,000E+00
TWIN. rHACTIO!(ITO21: 1.000E+001.00GE+001.00Oi+00

4

2 VOLUMEl 1,000E+00CC

IENOVHIAT|S(PIONl) : 5.O00i-O1 5,00Oi-OI 5,O00E-OI

O *** 30STEPSIEIEUHf)SI_UIIIHGASIVIiIlE0F .00ITISiTIONSPSSSTEP



, s , , PI;_iAM ST P (VEH_:O_1.1 ) IA_ O_ 10/9,'1992 t t t,

'''STPQGALIFI:ATIO!XXAMPL!4lE!LZTTEXi IIM_VALiATE '''

,t STEPACTIVITIESAFTE_IDAY

ACTIVITIISATlIDOFTHETIMESTEP

1 2
VOLUME1 VOLUME2

IUCLIDK

I ll-85M 1.309E-13 3.030E-07
2 [B-85 3.775E-II 1.221_-05
3 II-f0 0.000£*00 O.O00E.O0
4 XK-131M 3.563i-I1 1.160E-05
5 ER-85 2.306-162 7,506-157
6 1-131 3.708g-ll 1.207Z-05
7 lM-tOM 5,t55-112 1.t28-106
B Is-go 3.499-$13 1.139-107
t SI-lO 3.775E-11 1.22tE-05

10 T-tO 3.775i-11 1.230E-05
11 Ti-IHIM 2.168E-11 7.058E-06
12 T|-131 4.8811-12 1,581E-06

VO;UM! 1.000E.O0CC 1.000£.00CC

TOTALCLASSI 7,430E-11 2.41tE-05
TOTALCLASS2 3,708i-ll 1.2071-05
TOTALCLASS3 1.0211-10 3,323K-05
G;AIDTOTAL 2.135E-10 t.tdfE-05



t , , , PECGIAMST P IVEISIO!1,1 ) EAII01 lC/ 9/1992 , t , t

• I I STPOOALIFICATIO!EXAMPLE4 lETLETTEREEEMOVALlATE ,,,

tt STEPACTIVITIESAFTEI1 DAY

STPGAMMASHIEIDIMGIMFOEMATIORCALCULATED

COMPOMEN_I VOLUMEI

COIVERSIOIFACTOI= 1.O00E*O0
VOLU_E = 1.O00i+O0CC
IETASOUEC! : 2.t6H-06 (MEV/SEe/ )

PARTICLESOUECEIIEIGTSOUICE GEOUPIIEIGI
(PBOTOE/SECI) (IEVISECI) (MEV-EFFECTIVE)

1 1.397E-06 5.5886-07 .40
2 8.693E-07 7,824E-07 ,t0
3 2.430E-07 3,281E-07 1,35
4 1.008E-08 1.815E-08 1,80
5 2,_80E-08 5,8t71-08 2,20
6 2.688E-09 6,t881-0t 2.60
7 7.151-108 3,382-207 4.73 (VAIIULE)

TOTALS 2,5(tE-06 1,753E-06 .6t

CO_POIEI!2 iOL_[ 2

COIV[RSIO!FACTOI: 1,000[.00
VOLOIE : 1.000E+O0CC
Ilia SO01CI = 8,6921-01(III/SlC/ )

tAITICLISOUiCi IIIIGÁ IOUICi tlOUP IIIIGI
(ttOTOI/$EC/ I (III/SlC/ ) (IIV-IFFECTIII)

1 4.5itl-01 1.11tl-01 .40
2 2.1]01-01 2.5471-01 ,t0
3 7,t111-02 1,0681-01 1.35
4 3.283E-03 5,90tE-03 1.80
5 8,7241-03 1,tlt1-02 2.20
6 8.748l-0i 2.2751-03 2.60
7 2.328-102 1,101-101 4.73 (IiliilLl)

IOIALS 1.2ttE-0I 5.708E-01 .6t



o4b z7
t t t t PIOGIA_.S T P (VEQSIO_1.1 ) IAMOR 10/911992 t t t t

t t t STPOQALIFICATIO!EXAMPLE4 lETLITTERi REMOVA:RATE t t t

tt SIEPACTIVITIESAFTERI RONTB

lIDTIM[ = 3.000E+01D I|TEEVALS/STEP = 30
TIME

STARTTIIE= I,OOOE+O0D |ilOELIMIT = 1,0000E'05
STEP

DELTAT : 2,_OOE.OID

DATAIEAD (BICLASSlUMBER)
tttttt CO_PO_EMTtttttttttttttttttttttt
lO, IAK! VOLUME01 MASS ! 2 ]

; WOLUKEI 1.000E+00CC

IMMORALIATES(FiOK I) : O.OOOi+O0 O.OOOE+OOO.O00Z+O0

fLOgEATES(CC /Bl) r ( 1TO 2) : 1.O00Z*O0 1.0OOi+O0 1.0OOg+O0
TIAMSM.rIACTIOM( IfO 2): 1.000E+O0 I.OOOE+O0 I,O00Z+O0

• .

2 VOLU_E2 I,O00K+O0CC

IEKOVALIATES(flOE 2) : 5.OOOi-OI 5,000E-01 5,O00E-O1

ttt 30STIPSIii!OSED|iO_lIIIGAIAVEKAGEOF .00 ITEIATIOMSPIESTEP



* i i = PROGRAM S T P (YERSI3R1,1 ) RAI_OR I0/9/1992 t . = =

tiliRITSOFOUNDALLVALUESTOBEZEROFORiF= 0



,,, _ P2_GD._.S!P (V_RSIOM1.1 ) Ill OM ID/9/1992 , , I ,

, ,,STPQU#_LIFIC&TIO_EIILKPLE4IKTL_TTERiiEI(_VALIATE ,, ,

*'STEPACTIVI_II[SAYTRXIIIOM!B

SiPG/LI(II),S[IIU,)II(GIM)OIIiA!I_XCAI,COL)_!_)

CO_P_! i VOLUME1

C0WVHSi0!FACTOR=1.000D00
VOLUME = 1,000E+00CC
|ITASOURCE = 3,064-308(_[V/SEC/)

PIITICLKSOOiClIMENGISOOiC! liOOFINENGT
(PBCT01/SIC/) (HEUSKC/ ) (MEV-IFFKCTIVl)

I (,385-310 2,734-310 ,40
2 7,790-311 7,011-311 .90
3 1,252"316 I,H0"316 1,35
4 5,454-318 9,816-318 1,80
5 1.498-317 3,295-)17 2.10
6 1.502-318 3,90(-318 2.60
7 0,000E,00 0,0001+00 7.50 (VAIIAI)I)

TOTALS 7,764"310 3,495")I0 .45

COKPOMEM!2 VOLUK!2

CONVHSIOirlCTOl= 1,0001+00
VOL0_! : 1,O00DO0CC
IlIA SO01C! : 4.738-152(_|V/SIC/)

)tiIIC_! SOliCl |MilGI)OUfC! GiOOPIIilGI
(P_0TON/S_C/) (IIV/S_C/) (iEV-I?_ECIIV_)

¢

I 2,417-153 9.i69-154 ,40
l 2.655-154 2.570-15i .90
] 5.553-160 7,497-160 1,35
4 2.419-I(I 4,355-161 I._G
5 6.647-161 1.462-160 2.20
( 6._62-162 1.731-161 2.60
7 0.000E+00 0.000I*00 7.50 (VAIIARI)

TOTRS 2.703-I53 1.224-153 .45

** * II D )lO(lll S! P (VlISIOI 1.I )

! I ! I 0 f Y = 13:5:12 D&T | = 10/ 9/1992



Title Verification of Computer Program Page£1 of_
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Appendix E
Examples 5A and 5B



E2o(£_
, , , P W 0 G R A M H T P - P C (THESHIELDE_-SIDGE) IS A T Y 0 U ! S I R V I C E , , ,

* = VEQH I Oli IUIIBEi= I,i IEVISIOW DATI IAS 9129/92

' TODAY' S DiTE = 101911992 STAET TINI = 13:B:29

IEPEODU_TIOHOFIIPUTDATADECK

. + + + 4' + + +

IV: 3 lH: 1

II: 12 II: 3 IG: ? IL: 2
1li'BSM 1 4.2978R'05 54.0231E'03 10.000DE+00 1O.0O00E+O0
2H'85 12.0490E'09 19.0683E-06 5E.5688E'06 10.0000E+00
3EK'g0 12.1446B'02 10.0000E+00 lD.00001+00 I0.0000E+00
4XE'131B1 6.7758E'07 61.0836E'08 10.0000E+00 1O.0O00E+00
5BR'85 2 i.02ggE'03 10.0000E+00 10.0000E+O0 1D.00DOE+00
EI'131 2 9.9783E'07 114.9932E'06 124.6210E'04 1O.0O00E+00
?EB'gOM3 2.t8661"03 32.5521B'03 10.0000E+00 10.0000E+00
BEB'g0 3 1.41491"03 31.8894E'02 76.17921-05 10.0O00E+00
9SR-gO 3 7.6801E-10 72.6248E-03 84,41i9E-03 lO,OOOOK+O0

10Y-90 3 3.0038E-06 97.6801E-10 10.0O0Ol+00 10.00OOE+00
llTE-131M3 6.1180E-06 10.DD00E+0010.0000E+00 10.0000E+00
12TE-1313 4.6210E-04 111.4248E-06 10.0000E+00 10.0000E+00

.40 .90 1.35 1.80 2.20 2.60 7.50
1KE-85M.255157+0123-3000+0000+0000+0000+0000+0581+0+
2KE-85 .251000+0223-2000+0000+0000+0000+0000+0514+0+
3K2-90 1.315766-1233+04E2+0386+0491-1190-1148-1386+1+
4XE-131M.142664-2000+0000+0000+0000+0000+0000+0164+0+
5EE-85 1.003000+0334-1233-1659-2275-2000+0000+0183+1+
61-131 .190317+0625-I000+0000+0000+0000+0000+0723+0+
71B-gOM1.388344-2855+0195+0472+0186+0118+0144+1473+1+
8EB-90 1.960000+0277+0963-1192-1366-1111+0162+1533,1+
9SE-gO .196000+0000+0000+0000+0000+0000+0000+0000+0+
10T-90 .935000+0000+0000+0000+0000+0000+0000+0000+0+

IITE-I31M.190112+0828+037T+0219-1735-1871-2000+0227+I+
12TE-131.729110+0162+0142+0323-2000,0000+0000+0150+I+



= t 8 P R0 GRAM S _ P" P C (THESHIELDER-SEDGEIIS AT YO0 i S E RV I CE ttt

*s VlISIOI JUlIEi=l,1 REVISIOI D_TE NAS 9/29/92

, TODAY'S D_T! : 10/9/1991 STilT TIMI : 13:8:30

1 'SOUKCE'
11,0 21.0 31,0 41,0 51,0 61,0
7 1,0 8 1.0 9 1.0 101,0 111.0 121,0

0
!
STPQUALIFICHIO!EIAMPL!54KEYLKTTEIPF
IJ: 3
1 'VOLU_£1'
2 'VOLUK!2'
] 'VOLUME3'
-!
$OUICEARDVOLUMEIIITIALIZ_TIOI
v ! 1.00Cc
V 2 1,00CC
V 3 1,00CC
S1101,0
F1201,0
r2301,0
PY2 2 1.0E+6
1 BOOK
ICTIVITIKSAFTER1 _OUK
2 HOUi
|CTIYlTIESIrTll 2IO_K
!
!

+ (, + + + 4, _ +



t , t t PROGRAMS T P (VER310R1,1 ) RAIqON 10/ 9/1992 t = t t

DATAFORTHISROHORSERIESOFRUNS

HUMBEROFISOTOPES(DATACARDS]= 12

lUMBEROFCOHPORERTS(ALLIURS)= 3

|UKBIROFCLISSESOFISOTOPES = 3

|UKBE!OFSOURCES(MAIIKUK) : 1

IUKHROFGAKKAGi0UPS = 7

IOKBEEOFPiICOIS02S(KAIIKUK) = 2

$T01AGKLOCATIOKS|EQOESTED =225000

STORAGELOCATIORSUSED = 1045



t t t, PROGRAMS ! P (VIISIO! 1,1 ) lA! OM10/ 9/1992 t t t t

t t t STPOUILIFIC_TIOllIIAHPL!5A[IY LETTERPF t t t

IUC_ID!D&TAINPUT(LIIRA_T)

IUHBER IA_[ CLASSL&EDA(I/HR)PRECURSOE(NO,,RATE)-

I |R-85M i 1.5472E-01 5 1.5447i-01 I O,O000E+O0
2 [R-SB 1 1,3164[-06 1 1,5564B-06 5 1 2024Z-08
3 lR-gO 1 7.72061+01 1 0,0000[+00 I 0 O0001+O0
4 IB-t31N I 2,43S3E-03 6 2,64SOZ-05 I 0 O0001+O0
5 9R-85 2 1.45081+01 1 0,0000[+00 1 0O0001+O0
6 1-131 2 3.5S271-0311 2,1S411-0312 35S22[-03
7 RB-SON 3 S.67181+00 3 1.1510[+00 1 0 O000i+O0
8 IR-SO 3 1.5894i+01 3 1.4002i+01 T 3655_E-01
S SR-SO 3 2.7648_-06 7 2,7012E-06 8 2 7648[-06
I0 T-go 3 1,0814E-02 S 1.0814[-02 I O.OOOOZ+O0
11 T[-131N 3 2.31051-02 I 0,0000[+00 1 O,O0001*O0
12 Tl-131 3 1.6636i+00 I1 3,ES31i-O1 1 O.OOOOE+OO



, ,,, PROGRAMST P (IEESION1.1 ) EA!ON I019/1992 ***,

•**STPQOALIrlCATIONEIAIPLE5AKElLETTERPF ***

I ISOTOPE E[T_ GiIIA(_IIIDISC)$YGIOUPlidIAI.ENERGI{gEV)
NEV/DISC1 2 3 ¢ 5 6 7

EFFECTIVEEEEEGI .400 .9001.3501.8002200 2.6007.500
1 IE-85, .255 .157 ,000 .000 ,000 000 ,000 ,000 ,581
2 [E-85 ,251 .000 .002 .000 ,000 000 .000 ,000 .514
3 11-90 1,315 .077 233 ,462 .386 049 .019 ,045 ],860
¢ 1[-131_ ,1¢2 .007 000 ,000 .000 000 ,000 .000 ,164
5 11-85 1,003 .000 033 ,023 ,007 003 ,000 .000 1,830
6 1-131 .190 ,317 063 ,000 ,000 000 ,000 .000 ,723
7 II-90M 1,388 .003 855 ,195 ,472 186 ,118 1,440 4,730
8 iE-90 1.160 .000 17l .096 ,019 .0)7 .llI1,6105.330
9 Si-gO ,196 ,000 .000 ,000 ,000 .000 ,000 .000 .000

-.._ 10 1-90 .935 .000 ,000 ,000 000 .000 ,000 000 .000
11 fE-131M .190 .112 .828 .377 .022 .07( ,009 .000 2,270
12 TE-131 ,719 .110 .162 .1(2 .003 .000 ,000 .000 1,500



* '* * PiOGIAMS ! P (VEiSIO!1.! } iANO_ 10/ 9/1992 ** t ,

i * * STP0UALIPICA_I01EIIKPL!5AIgY LITTEIPP ' * '

IU! LOOPIIPOIMATIO!rOi THISIU!FOLLOWS.

NJ, lUMBEROFCOHPORHYSUSEDt! THISIU!LOOP: 3

[¢OIC, ¢ALC.TYPE(O/IIVIITORY,I/C01CIITIATIOI): 0
II., -- ACT/COMP,--- ACT/GM.

IDECIY,CALCULATIDAUGETIIPIODUCTIO!(O/YES,I/lO): 0
(DIPAULT:0)

ITIAI, litIMOl lOlEii Of ItiliTIOIS PEifile STEP: 0
(DEPLULT: 10)

|DEBUG,DIIUGOPTIO!(O/IOilALOUTPUT,I/IUCEO): O



ttit PRCGRAMST P (¥KH_IONi.i ) RAROR 101911992 tt tt

t,tSTPOUALIFICATIOllEIAHPLE5AKEYLETTERPi' ttt

SOURCELIBRARY

I
SOURCE

IOCIIDE

I II-85M IO00E+O0
2 11-85 i ÙOOi+O0
3 ft-g0 1 O00K*O0
4 XE-131M IOOOg+O0
5 BR'B5 I O00i,O0
6 I'131 1 O00E+O0
? IB-gOK l,O00I+O0
8 IB-go 1.000i+O0
g SR-gO 1.0001+00
I0 T-gO 1.000i+O0
II TK-131! l.O00E+O0
12 TK-I31 I.O00E+O0

TOTALCLASS! 4,000K+O0
TOTALCLASS2 2.000E+O0
TOTALCLASS3 6,0001+00
GIAIDTOTAL 1,200E+OI



,, , , ?iCGIAKST P (Y[IS:C_1.2 ) IAM0_ 20/ 9/1991 t , , ,

t t t STPOU_LIYICATIO_II_IPL[_ [[! L[TT[RPY t t t

t t$T[PSOOICE_M_YOLON[III_IILIZATIOK

lIDTIN[ = -I.O00[+O0 IITEIV_LS/STEP : 30
TIN[

STARTT[K!: 0.000[*00 Iii01 HNI! : 1.0000R'05
$TIP

DILY__ : O.OOO[+O0

D_TAH_D (I! CLASSIUKIEil
tttt,t C0KPOM[_!t,ttt,ttlt.ttt.t,.t
I0. IAK[ VOLOK[OiKiSS 1 2 3

I VOLUN[I 1,000i+00CC
z

IIIOVtLIATIS(riO! 1) : O,O00Z+O00.000[+00 O.O00K+O0

rLOIIATIS(tC IRl} Y( 1 TO2) = l.OOOJ+O0 1,0001+00 I.OOOt+O0
TIANSN.FIACYIOM( I YO2J: 1.000[+001.000E+O01.0001+0_

STiPSOOiCi?iCTOI(liONSOUiCK1) = 1.000i+00 l,O00i+O0 1.000I+00

2 fOLOKi2 I.O00E+O0CC

llNOVILIATIS(FiOK2): O.O00i+O00,000[+000,000[+00

rLOII[TiS (Ce /II} T ( 2 TO3) : 1.0001+00 1.000[+00 1.000[+00
TIHSK,_I[CTIOK(2TO3): 1,0001+001.000[+001.000[+00

PLiTIOUTrlCTOIS 1.000[+001,000E+06I.O00Z+O0

3 VOLUK!3 1.0001+00CC

IllOVilIATIS(rlO!3) : 0.0001+000.0001+00O.O00l+O0



t t t t PEO_iA_ S T P (VE_I_ 1._ ) i_ O_ _0I g/_g_ t t t t

t t t STPQUALIFICATIOIIIA_P_E5kKEYLITTEIPF t t t

,,STEPSOURCEAMDTOLU_EIIiTIILIZITIO!

STEPSOURC!DATAFIOMSOU2C!IIP_T

I
VOLUMEI

|UCLIDE

1 11-85N 1.O001+O0
2 11-85 1.000[,00
3 Ii-90 l.O00E,O0
4 II'131! I.O00E+O0
5 IE-85 I.O00K+O0
6 1-131 I.O00E+O0
7 El-ION 1.0001+00
8 U-gO 1.000E+O0
g Sl-gO l.OOOl+O0
10 T-gO l.O001+O0
11 TJ-[)IN 1.000[+00
12 Ii-,31 l.O00I+O0

VOLOMi l.O001,O0CC

TOTALCLASSi 4.O00E+O0
TOTA;C;ISS 2 2.000E+OO
TOTLLCLASS3 i,O001+O0
QIAIOTOTAL 1.2001+01



,,,, p_o_A,s!P I,.szoN1.z j .ioi ADl_i:_92 ,,,, _II _r[

t t , StP OOALIFI+AtlOIIIAMP_!5AIRt Ltd!ENPP t t t

, t S_EP5O_RCEINDVOLOMEtlZtliLttAt:O+

iC_IrI_IIS ATlid OP?R!_I_! STEP

i
vOLU,!t

IQ_LI_E

I li-85M 1.ODOE+OO
2 Li-B5 l.O00i.O0
3 lR-90 t.O00R+O0
4 Ii'I]ll I.O00i+O0
5 IR-85 I.O00E+O0
i 1-131 I,O00R+O0
7 IB-gOM 1.000[+00
8 IB-gO I.O00E+O0
9 Si-90 t.O00i+O0
i0 t-_O 1.0001+00
11 TI-I31M t,OOOR+O0
12 TR-t31 1.000i+00

VOLUM! 1,00ON+DOCC

_OTALCLASS1 4,O00N+O0
YOTALCLASS2 2.0001+00
TOTALCLASS3 i.O00i+O0
GRANDTOTAL 1.200E+01



, i , , PROGIA_ S T P (VEE3:ONi.I ) IAMOF I_ 9/199_ , , , I

t , , STPQ_A_IF!CATIGRRXAIPLE5AKEYLETTERPF , t t

' ' STEPSOURCEANDVOLUKEINITi_LIZATI01

STPGAMMASHI=LDIMGINFORMATIONCALCU_A_E_

COKPOI£_!1 VOLUKE1

CONVERSIONFACTOR: 1,000E*O0
VOLUKE : l.O00E+O0CC
BETASOORC! : 3.161i+05(KEV/SiC/ )

PARTICLESOOEC||MERGTSOURCE G2OUP KIE_GT

(PEOTOI/SEC/ ) (KKV/SEC/ ) (KEV-EFFECTIVE)

l 7,240I+04 2.896E+04 .40
2 l.OOgE+05 9.077E,04 .90
3 3.551K+04 4.794E+04 1.35
4 1.86BE+04 3,383E_04 1.80
5 5.852E+03 1.287E+04 _.20
6 3.653E+03 9.498E+03 2.60
7 2.155E+04 1.149E+05 5.33 (VARIABLE)

TOTALS 2.585E+05 3.385E,05 1.3!



' ' ' t PR_;RA_ S T P (g[_SIO!I.I ) iA,_ON I0/9/1992 t ' ' t

t t t ST_ _UA_[F[CATIO_ EXAMplE 51 EE_ LETTER PF t t t

t t STEPACTIVITIESAFTER! HOUR

EHDTIME = I.OOOE.O0SOUl I|TEIVALS/STE? = 30
TIME

STARTTIME= O,O00E+O0 ERRORLIMIT = I,O000E-05
STEP

DELTAT = I,O00E+O0HOUR

DATAIEAD (IY CLASSIUME[R)
ttttttCO_PO_E_Ttttttt,ttttttttttttttt

lO. lAmE VOLUMEORMASS 1 2 ]

1 VOLUNEI 1.000K+O0CC

REMOVALIATRS(fROM1): O.DOOE+O0 O.OOOE+O0 D,O00[+O0

lOW IATES(tC IBR)! ( I TO2): I.O00g+O0 I.DOOE+O0 I.O00E+O0
_IAMSN.rIACTIOM( I TO2)= 1.000E+O0 1.000bOO I,O00E+O0

2 VOLUNi2 1,000E+O0CC

IEKOCKIATES(FEO_2) = D.ODOE+DD O.O00E+O0 O.DOO[+O0

KON lITiS(Ce /81)! ( _ TO3)= I.DOOE+O0 I.DOObDO I.OODE+O0
TEIMSK,FIACTIO!( 2 TO_)= 1.000i+O0 I.O00E+O0 I.O00E+O0

KATEOOTrACTOES 1.000K+O0 I,DOOE+D6 I.OODE+O0

3 VOLOKE] I.O00E+O0CC

EEKOVALlATHS(liON 3) : D.DOOK+DOD.DODE+DOD.DODI+DD

tit ]D STEPSlEEKOSlOIIOUIEIIGii IV|RAG!Or ,DO I_IEATIOESPERSTEP



tt ,t Pi_GiAMS!P iVKISIOMI.i ) IAM_N I_i9/1992 tttt

t ,tSTPQUALIFICATIO!EXAMPLE5A|EYLETTEEPr ttt

,,ST_P&CTIVITIESAF!ZRIHOUR

ACTIVITIKSATE_DOFTHETIMESTEP

I 2 3
VOLUMEI VOLUME2 TOLUME3

mU:L:DE

! II-85M 3,185E-01 3.186E-01 2,288[-01
2 11-85 3.679E-01 3.679E-0! 2.t42Z-01
3 EH-B0 1.0B61-34 O.O00E+O0 2.4_2_-52
4 Xi-131! 3.670E-01 3.670E-01 2.H61-01
5 B1-85 1.841E-07 3,164E-07 1.8401-13
6 1-131 3.684E-01 6.325i-01 4.5901-04
7 IB-90M 2.359E-05 1.257|-05 1.3571-05
8 lE-90 1.440E-06 9.908E-07 I.E61E-07
} SI-90 3,679E-01 3.6791-01 2.6421-01

10 Y-90 3.679E-01 3.679E-01 2.1421-01
11 Tl-X31M 3.595[-01 3.595E-01 2,5821-01
12 T!-131 1.3491-01 1.349E-01 }.H2E-02

VOLUME 1.0001+00CC 1.000E+00CC 1.0001+00CC

TOTALCLASSI 1.0531+00 1.0531+00 7.566[-01
TOTALCLISS2 3.6841-01 6.3251-01 4.5_,_-04
TOTAlCLASS3 1.1301+00 1.230E+00 8.8361-01
GLANDTOTAL 2.652E+00 I.)16E+0) 1.641E+00



' ' ' ' PIDGIAWS I P (VIISICII.I ) IAIOl I0/9/!9g1 i i , *

• ' ' STPQUALIFICATIONIIAMPLE5AIXYLIT!KTPF t , ,

' * STEPACTIVII'IIHXPTIiI BOUT

SI.:GAMMASHIILDINGIIFOIMATIOMCILCULAI[2

COMPDMEI:I VOLUMEI

COMVKISIOMFACTOR= l.O00K+O0
VOLUME : l.O00I+O0CC

IETASOUHCE = 3.245K+04(MEV/HEC/ )
III!ICLI SOUICI IlllIl SO_ICI GIOUPII£1G!
(PHCTOI/SIC/) (IIV/SIC/ ) (IlV'IFFICTIVI)

I 2 0751+04 8.3001+03 .lO
2 1 4121+04 1.2711+04 ,lO
3 4 140l+03 5.?231+03 1.35
4 I 7101+02 3.07BE+02 1.80
5 i 4441+02 l.?781+02 2.20
6 i 1601+01 1.160I+02 2.60

7 2 8391-01 1.3431,00 4,73 (tIilIILI)

TOTALS 3,t77I+04 2,8131+04 ,ll

COMFONIN!2 IOLUII 2

COIVIISIO!IlCIOI : 1.0001+00
IOLUM! : 1.0001+00CC

llliSOUICI : 3.4311+04(Ill/SlC/ )
PIITICL! SOOiCl IIIIGI SOUICI GIOGP llllfl

(PHOIOI/SIC/ ) (III/SlC/ ) (IlV-IFIICIIVI)

I 2.B501+04 1.1101+04 .40
2 l.iBOl+O4 1.3321+04 .I0
3 4.2401+03 5.7231+03 1.35
i 1.70gi+02 3.0761+02 1.80
5 4.4441+02 1.7771+02 2,20
t 4.i581+01 1.15li+02 2.t0
7 1.5421-01 7.2t21-01 4,73 (ltllllIi)

IOTtLS 4.81li+04 3,1ell+Oi ,16



' t t t PR_.;WA.w. S ! P {VERSICIIl.I ) RANGN I0 9;1992 ' ' ' t

t t " STPQUAI,!FICF.IGNKXAMPL!5AKEYLETIEKPF t t t

t t STEPACTIVITIESALTER1 1OUR

STPGAMMASH:ELI)INGINFORMATIONCALCCLATED

COMPOREK_3 VOLUME3

CONVEESIOMFACTOR: 1,000E+00

VOLOME : I,O00E+O0CC
BETASOURCE : 2,145E+04(MEV/SRC/ )

PARTICLESOURCE IMEIG!SOUICE GROUPKMKIGT

(PHOTOM/SKC/) (MKVISECI ) (MEV-IFFECTIVE)

I 7,159E+03 2.86|K+03 ,40
2 9.462E+03 8,516K+03 ,gO
3 3.045E+03 4,111K+03 1,35
4 1.228g+02 2.2101+02 1.80
5 3,Ig2E+02 7,0231+02 2.20
6 3,203E+01 8,3271+01 2.60
7 1.638E-01 7,750[-01 4,73 (VARIABLE)

TOTALS 2,014E+04 1,1501+04 ,82



t t t t PROGRAM S T P (VER_ICNI.I RANON 10/9/1992 t t t t

t t t S:PQUALIFICATIONEXAMPLE5AKEYLETTERPF tt t

t , STEPACTIVITIES6FTER2 HOUR

ENDTIME : 2,000E+O0HOUR INTERVALS/STEP : 30
_IME

STARTYIR[: 1.000i+O0HOUR E1101LIMIT : 1.0000['_
STEP

DELTAT = l,O00E+O0HOUR

DATAREAD(IT CLASSlUMBER)
tttttt COHPOIENTtttttttttttttttttttttt
lO. lAME VOLUMEOIMASS I 2 3

I VOLUMEI 1.000[+00CC

REMOVALRATES(FROMI): O.O00E+O0 O.O00E+OC O.O00E+O0

FLOIIATES(CC /HE)P ( I TO2): l.O00i+O0 l.O00i+O0 I.O00E,O0
TIANSM.FEACTIO!( I TO2): 1.000E_O0 I.O00E*O0 I.O00E+O0

2 VOLUME2 I.O00i+O0CC

IEMOV_LlATE5(PION2): 0.0001+00 O.O00E+O0 O.OOO[+O0

FLOWIAT[S(CC /HE)P ( 2 TO 3) : I.O00E+O0 l.O00E+O0 1.000E+00
TIAHSM.flA_YION( 2 TO3)= 1.0001+00 I.O00[+OC I.O00E+O0

PLATEOUTFACTORS 1.000[+00 l.O00E+06 I.O00[+O0

3 VOLUNE3 1.000E+O0CO

i[MOVILlITIS(PEON3): O.O00E+O0 O.O00E+O0 O.O00[+O0

ttr 30STEPSllR[OSlOIIOUIIIIGIIIVlUG|OP .00 ITIIITIOISPllSTEP



,,,, PRoo_MST_ (v_is;o_1.1) R_,o_lc_'9,19_: ,,,, E_ "_-_
E"5S

* * * ST)OUA_!FIC&TIOREIAMFL[5kKEYLETTEEPF t , ,

* * STEPACTIVITIESA)TEI2BOUE

IC,,V_TIESATEM)OFTHETIMESTf)

I 2 )

VOLUMEI VOLUME2 VOLUME3
NUCLIDE

1 11-854 I,O04E-OI 2.008E-01 4,406_-01
2 11-85 I,)53E-OI 2.707E-01 5.140E-01
3 1i-90 O.O00E+O0 O.O00E+O0 O.O00E+O0
4 XE-I]I_ l,)4!E-Ol 2.694E-01 5.911E-01
5 BI-85 3,390E-14 2,166E-13 2.844E-19
6 1-131 1,355E-01 8.6391-01 2,078i-03
7 E)-)OM 5,470i-I0 2.915E-10 1.356E-09
8 iB-90 3.214E-II 2,230E-II 8,0691-11
I Si-lO 1.353E-01 2.7071-01 5.)40E-01

I0 i-90 1.353i-01 2.707E-01 5,940E-01
II TE-I)IM 1.292E-01 2,584E-01 5,672E-01
12 Ii-131 3,286E-01 6,571E-02 1.4421-01

VOLUME I.O00E+O0CC I,O00E+O0CC I.O00i+O0CC

TOTALCLASS! 3,704E-01 7,408E-01 1,126E+00

TOTALCLASS2 1,355E-01 S,6391-01 2.078E-03
TOTALCLASS3 4.327E-01 8.6551-01 1,899E+00
GRARDTOTAL 9,3871-01 2,470E+00 3.527[+00



E

t t t STPQUALIPlCATION|XAMPLE5A!ITLETTERPF t t t

t t STEPACTZVITIEHAFTER2 HOUR

STPGAMMASHIELDIMGIMFOIMATICRCALCULATED

COMPONERT1 VOLUMEI

COIVHSIO!rACTOH: 1,000E+O0
VOLUME : I.O00E+O0CC

BETASOUEC! = 1,131!+04(MEV/SIC/ }
PARTICLESOUWC! RRE_GTSOU!:! GIOUPlWKRGY

(PHOTO_/SEC/) (MEV/SEE/ ) (MEV-EFFECTIVE)

I 7.188!+03 2 875!+03 .40
2 4.979i*03 4 481!+03 .90
3 1.463!_03 1 975!+03 1.35
4 6.035!+01 1 086!+02 1,80
5 1.597i+02 3 514!+02 2.20
6 1.6028+01 4 164!+01 2.60
7 6.569!-06 3 1078-05 4.73 (VAIIABL!)

TOTALS 1,387E+04 9.833!+03 .71

COMPOIE_!2 VOLUME2

COIVEBSIOMFACTOR= 1.0008+00
VOLUI! : 1.0008+00CC

I!TA SOURCE : 2.6798+04(IEV/SECI )
PARTICL!SOO!:! 8RERGTSOURCE GiOOPVKRGT
(PHOTO_/SKC/) (IiV/SiC/ ) (IEV-!FEECTIV!)

1 3.176R+04 1.270R+04 ,40
2 1,148E.04 1,0331+04 .tO
3 2.926!+03 3.9501+03 1,35
4 1.2078+02 2.173!+02 1.80

=" 5 3,195!+02 7,028!+02 2.20
6 3.2038+01 8.329!+01 2,10
7 3.5668-06 1,6871-05 4,73 (VABIAIL!)

TOTALS 4,664R+04 2,7191+04 .60



t t . t PROGIAM S T P (VERSIONI.I ) IA!ON I0/9'199_.,t t , t

t t t STPQUALIFICATIONEXAMPLE5AKEYLETTEHPF t t t

t t STEPACTIVITIESAFTER2 HOUR

STPGAMMASHIELDINGIRF_RMATIONCALCULATED

COMPOMENT3 ¥OLOME3

COMVEESIO!_ACTOE= I.O00E+O0

POLUKE = l,O00E+O0CC

BITASOOEC! = 4.547E+04(MEV/SEC/ )
PAITICLESOOICE |MEIGYSOOlC8 GEOOP |MEIGY

(PHQTONISECl ) (MEVISE:I } {KEV'EmC_IVEI

I 1.417E+04 5,666E+03 .40
2 2,033E+04 1.830E+04 .90
3 6.(22E+03 8,669E+03 1.35
4 2,64gE+02 4.768E+02 1.80..

5 7.011K+02 1,542b03 2,20
6 7.030E+01 1.828E+02 2,60

7 1.630E-05 7.71!b05 4.73 (VAEIA_LE}

TOTALS 4,195E+04 3,483i+04 ,83

t t m I H D P R OG IAK ST P (VEESIOH1.1 )

! I ! ! 0 F P = 13:13:45 |i! I = 10/ 9/1992



' '' ._i _;i AI S!'}'-pC !I_ES2:E;.3EI-Si_G[i IS A ! t¢ _i S!IV iC! ' ''

t t Vli$10l ll;lll[i:l.1 iIVISIOI Dill ilS 9/29/92

* !0 l)A! 'S DA![ : 10,'9/1992 S!A I! t I!! : 13:16:26

Ii-" 3 IS: I

II: 12 II: 3 IG: 7 IL: 2
lli'aSM 1 4.lti81-05 54o02341"03lO,O0001+O010.00001+00
21i-85 I 1.04f01-0t 1t.01831-06 5t.56881-06 10.0000I+00
311-t0 1 2.14461-02 10.00001+00 IO.OOCOi+O0I0.0000I+00
tll-1]ll 1 6.77581-07 |i.08361-08 lO.O000l+O010.00001+00
511-85 i i.C_ttl-O] lO.O000i+O010.000GI,00 10.00001+00
tI-l]l l t.t78_[-07 I14.tt321-06 124.t2101-04I0.0000|+00
Ill-!OI 3 2.6t661-03 )2.55111-03 10.00_01,00 10.0000I+0C
8ii-tO 3 4.414ti-03 31.8894[-_l 76.17121-0510.0000[+03
Ill-tO ] 7.68011-10 72.62481-0384.411t1"03 IO.O_OOI+OC

101-_0 ] ].00381-06 t7.t!011-I0 _0.0000[+00 lO.O000l+O0
1111-!311] 6.41801-06 lO.O0001+O0IO.O0001+CO10.00001,00
12!I-_31 _ 4.6210E-04IlI.42481-06 :_.00001+00 !O.O000i+O0

.40 .I0 1.35 1.80 2.20 2.60 7.50
l[i-SIN .25515G+0123"3000,0000+0000+0000+000_+0581+0
211-85 .251000+UZ23"2000+0000+0000*0000,0000+0514°0+
3li-tO 1.31576t'I2]l+04t2+03t6+04t1-Ilt0-1448-1316+1+
411-1311.141661"1000+0000+0000+0000+0000+0000+0i61+0+
511-85 !.003000+0334"1ll1-l|5t-ll7Fl000+0000+018l+l+
ll-!31.190317+0625"1000.000_+0000+0000+0000+072]+0+
71l-I011.388344"2855+0115+0472*0186+0118+0144+1473+!+
81_-t0 1,160000.0277+01_]-1112-I)66.!111+01_2+1533+I+
tSl-tO .1t_0¢0+0000+0000+0000+0000i0000+0000,0000+0+
l_l-|_ .115000+0000,0000+0000+0000+000_+000_+0000+0+
1111-1311.19C;12+0828+0377+0211-1735-1871-2000+C227+1
121[-131 .71t11_+016l,0142+032]-2000,0000+0000,015C+1+



ttt P ROGIA! S !P- P C (IHESHI_._EE-Si_EI IS AT TO U2 S!ISrIC; tt t

t t V[IS IOl IUmBE 2:1,i REVISION DATE IA $ 9/29/92

, TODAY'S Diii : 10/9/1992 STAB! I Tilt : 13:16:26

1 'SOUl:['
11.0 21.0 31.0 41,0 51.0 61.0
71.0 81.0 91,0 101,0 111.0 121,0

0
!
ST?QUA:IFICATIO!|IA_PL!5! ¢H[CXOFIlAMPL!54
iJ:3
I 'VOLU_[I'
2 'VOLU_E2'
3 'VOL_K!3'
-I
SOUiC|UD VOLUMEIIITIILIZA!IO!
VI1.00CC
V2 1.00CC
V 3 1.00 CC
SII01.0
?1201.0
r2)11.0
r2321.01-6
r2331.0
1 IOOR
ICTIVITIIS|?Ii! IIOC_
2 iOU!
ICTIVlTI|SIFi[l 2 HL
T
T

. + + + + + + +



t t t, PROGRAM S T P AVERS!ONI.l ) RA!0# I0/9;19_2 , t t ,

DATAFORTHISRUNORSERIESOFRUNS

NUMBEROFISCTOPES(DATACARDS)= 12

NUIBEROFCOMPONENTS(ALLRUMS): 3

IUMBEROFCLASSESOFISOTOPES = 3

NUMBEROFSOURCES(M_XIMUM) = ! "

IUMREROFGAMMAGROUPS : 7

lUMBEROFP_ECURSORS(IAIIMU_)= 2

STORAGELOCATIONSREQUESTED :225000

STORAGELOCATIONSUSED = 1045



" ' " ' PROGRAMS T P (_EESIO1q1,1 ) RANOR 10/ 9/1992 t * 8 ,

t t t STPOUALIFICATIOR|lAMPrE5BCHECKOF|XAMPLE5A t t t

IOCLIDKDATAIIPUT(LIBEART)

|UKBER lAME CLASSLAID&(I/HR)PEECUESDE(NO,,EATE)-

I [E-85M 1 1.5472E-01 5 1.5447i-01 1 0 0000E+00
2 1i-85 ! 7.3764E-06 1 1.5564[-06 5 1 2024E-08
3 lR-gO 1 7.7206E+01 1 0.0000E+00 1 0 0000E_00
4 II-1311 1 2.4393E-03 6 2.6490E-05 1 0 0000E-00
5 82-85 2 1.4508E.01 I 0.00001+00 1 0 0000E+00
6 1-131 2 3.Sg22E-03 11 2.79471-03 12 3 5922E-03
7 IB-gOM 3 g.6718i+00 3 1,1510[+00 1 0 0000E+00
8 lR-gO 3 1.5894E+01 3 1.4002E+01 7 3.6555E-01
9 SR-gO 3 2.76481-06 7 2.7012E-06 8 2.7648_-06

10 Y-90 3 1.0814E-02 9 1.0814E-02 1 0,0000E+00
11 ZI-131M 3 2.3105Z-02 1 0.00001+00 1 0.0000E+00
12 11-131 3 1.66361+00II 3.(g31|-01 1 0,00001+00



g 26c 3g"
* ** * PROGEAMS ! P (¥H_;0_ 1.I ) i_! ON 10/ 91199; * * * *

* * STPQUALIFICATI0_[IAIPL!5BCHCIOFIIAMP_[5A * * *

I ISOTOPi Sl_ 6Alli (HV/DISC)l! GROUPlid IAX.[IHGT(M[_)
liV/DISC 1 2 3 4 5 t ?

IFFECT]V[iNHGY .400 ,_00 1.350 1,800 2,200 2,6_: 7,500
1 H-SSM 255 .157 ,000 .000 .000 ,000 ,00C ,000 ,581
2 H-8S 251 .000 .002 ,000 .000 .000 ,00_ .000 ,514
3 1!-90 1 315 ,077 ,233 .462 .386 ,049 ,019 045 3,860
4 1[-131K 142 .007 .000 .000 ,000 .000 .000 000 .164
S H-SS 1 003 .000 ,033 .023 ,007 ,003 .0_ 000 1,830
6 1-131 190 ,317 .063 ,000 .000 .000 .000 00C ,723
7 IB-90M 1 388 .003 ,855 .195 ,472 ,186 .118 1 440 4,730
8 18-90 1 960 .000 .277 .096 ,019 .037 .111 1 620 _,330
9 S2-90 196 .000 .000 .000 ,000 ,000 ,000 Ct0 .000

10 Y-90 935 .000 ,000 .000 .000 .000 ,000 000 ,000
11 _i-131_ .190 .112 .828 ,377 .022 .074 .009 000 2,270
12 Ti-I31 .719 .110 ,162 .142 .003 .000 .000 000 1.500



* ** ' PIC;EI_ S T P {VERS:_ 1.1 } i_ ON I0/ 9/1992 ' '* *

t t t ST_ _U_I_C_TIO_ |I_P_ _ C_CK OF _I_ _A t t t

IU! LO0_IIFORNATIO!TORT_IS|UI _OLLOWS.

IJ, IU_BEROFCO_POIE_TSUSEDIITHISIU!LOOP: 3

|CO_, C_LC.TTP!(O/IIV_!O_, I/C01ClI_IATIOI)= 0
II., -- ICT/COMF.--- ICT/GM.

I_ECAY,CALCULkTED_UGBTERPIO_UCTIOI(O/YES,I/TO): 0
(DEFAULT:0)

ITBAX,MAIIMONIOKBEiOFITIRATIOMSPIRTIMESTEP= 0
(D_F_ULT= lO)

IDEB_G,DIBUGOPTIOK(O/IOIN_LOUTPUT,I/BUC_O): 0



tttt PECGRAMST P IYERSIOR1.! ) RANOR 10/9/199; tttt

t t t STPQUALIFICATIONEXAMPLE5BCHECKOFEXAMPLE5A t t t

SOURCELIBRART

I
SOURCE

IUCLIDE

1 [I-85N l.O00l+O0
2 IK-85 l.O00H+O0
3 li-gO I,O00E+O0
4 Zi-131K 1.O00i+O0
5 1i-85 1.O00i+O0
6 1-131 I.O00E+O0
7 ll-gOK l.O00i+O0
S ft-gO I,O00i+O0
9 Si-gO I,O00i+O0

I0 Y-gO I.O00E+O0
II TI-I31K _.O00i+O0
12 TA-131 1.0001_00

TOTALCLASS% 4.000E+O0
TO_ALCLASS2 2.000E+O0
TOTALCLASS3 i,O00i+O0
GIAIOTOTAL 1,200E+01



4

s I t t PIOG_,_ S T P tV_R_:;]_1.1 ) IA_O_ 10/ 9!199;. t t t t

ttt STPQ_A;.IYlCITIO]iEIAII_L£5BClt£:l OFEIAMPLE5A ttt

t tSTEPSO_R".EA]IDVOLOHEIIITIALIZkTIOli

[MDTIME = "I.O00E+O0 INTEIVALS/STEP = 30
TISE

STA_TTiME= 0.000[+00 ERRORLIMIT = 1,0000E'05
STEP

DE,TAT : O,000h00

DATAREAD (BYCLASSNUMBER)
tttttt COMPOMEMTttttttttttittttttttttt
I0. RAKE YOLUMEORKASS 1 2 3

I VOLON[I 1.000E+O0CC

RRMOVALRATES(riOMI): O.O00R+O0O,O00E+O0O,O00E+O0

FlOERATES(CC/BE)r (ITO 2): 1,000E+O01,000E+O0l.O00i+O0
TRAISM,FRACTIOM(ITO2): I.O00E+O0I.O00E+O0I.O00E+O0

STEPSOOROErACTOE(fROMSOUIC!I): I,O00E+O01,000!+001.000!+00

2 IOL_ l 1.000!+00CC

!!MOVALRATES(riON2): 0.000[+00O.OCO[_O00,000!+00

FLOIRATES(CC lbl) F ( 2 TO3) = 1,000[+00 1.000E-06 1.000!+00
TRAIS_,YIACTI01(;TO3) : 1,000!+001.000!_001.0001+00

3 VOLUKE3 1.000E+O0CC

!!MORALILT[S(TiOI3]: O.O00l+O00.000!+000.000[+00



t ¢ t t P2OGIA_S ! P (V21SI051.1 ) |_! OF 10/ 9/1992 t t t t

t t t STPQUILIP:C_YIO_IIAIPL!59CHICIOFIIA_P;| 5A t t t

t t ST2PSO_iC2lHDYOLUK2IIZYXILIZITIO!

STKPSOUICiDITlriOK$OUiCg;IPP!

!
VOLU_2!

IUCLID2

! 11-85M 1.000E.00
2 |i-85 1.0002,00
3 II-90 1.0001.00
i 11-131_ l.O00bO0
5 11-85 1.0001.00
I 1-131 1.O00bO0
7 lH08 1.000|+00
8 19-90 1.0001_00
9 Si-90 1.0001+00 Q

10 Y-90 1.0001.00
11 Ti-X]18 1.0002+00
12 Ti-131 1.O00i+O0

VOLOK2 I.O00E+OGCC

TOTiLC;lSS I 4.000i+00
TOYILCLASS2 2.0001.00
TOTALCLASS3 i.0002_00
6iilD TOTAL 1.200E+01



tttt HOGIAN S!P (VlISI0!1.1 ) IANO_ I0/9/1992 tt tt

t t t STPOUALIYICITIOIIIIIPL! 5! CHIC!OFIIINPL!5A t t t

t t $YIPSOOiO!lID VOLOIIIIITIILIZATIO!

ICYIVIYI|SlT lid OFTB!YINESTIP

I
VOLUN!!

|UCLID!

1 11-85M 1,000|+00
2 11-85 1,O001+O0
3 U-tO 1.0001+00
4 II-l_ll 1.0001+00
5 li-85 1.O00l_O0
6 1-131 1.0001+00
7 IB-_O_ 1.0001+00
8 lD-90 1.0001+00
9 ft-g0 1.0001+00

10 Y-90 l.OOCi+O0
11 Y1-1311 1.000i+00
12 _1-131 l.O001+O0

IOL_! l.O00l+O0CO

_OTALCLASS% 4.000E+O0
TOYILCLASS2 2.000_+00
IOTILCLASS3 i.O001+O0
61AI_TOTAL 1.20GE+01



----CSloR E 38
t , * t PlOSl&l S ! P (V|iSIO_1.1 ) lA! O! 10/ 9/1992 * t , ,

t t , STPQUALIFICATIOIIIll[PL! 51CR|CIOrIfilPL! 51_ * * *

= t STEPSOURC|iWD¥OLUI(RIIITIiLI|ATIO!

STPGIMMAS8IILDIBGIIr0ilfATIOICILCULAT[D

C01POIRI!! VOLUM!1

COlVIISIO!riCTOR= 1.00Ol_00
V0LUM! = 1.000R.00CC
SETASOURC! = 3.1611,05(KEV/SRC/ }

PIiYlC$!SOURCE|ISIS! SOUIC! SIOUP|IIRGY
(PBOT01/S[C/ ) (HV/SIC/ ) (|IV-KFFE_TIVI)

l 7.2401,04 2.8961,04 .40
2 1.009i_05 g.0771+04 .g0
3 3.5511.04 4.TS4R*04 1.35
4 1.S68E+04 3.3631+04 1.80
5 5.852E+03 1.2871+04 2.20
6 3.653[.03 9.4982.03 2.|0
7 2.155[+04 1.149E+05 5.33 (VARIiRLR)

_OTALS 2.585X_05 3.3851_05 1.31



t t t t PROGRAMST P (VERSIG_1.1 ) laNOlq20/ 9/1992 t, t t

t t t STPQUALIFICATIOK[IAI(PLE5! CHE,_[OFIIAKFLE5A t t tt , STEPACTIVITIESaFTER! HOUR

lID TIME = l.O00Z+O0HOUR IMTERVaLS/STEP = 30
TIME

STARTTIME: O,O00E_O0 |EBORLIMIT : l.O000E-05
STEP

DILTaT : !,O00i.O0IOUR

|ATAIILD (MYCLASSIgflli)
tttttt COKPO_EITtttttitttttttttttttttt
lO, Male TOLUNEOi maSS 1 2 3

1 VOLUIE1 1.000i.O0CC

I|KOVa;riTES(rlOM 1) : O.O00i_O0O.O00i.O0 O,O00E.O0

rLOIliTRS(Ce lHR)! ( I TO2) : 1.000[_00 1,000[_00 1.OOOE.O0
TIIWSK.rIACTIOI( 1 TO2) : 1.O00i_O0 1.O00E.O01.O00E+O0

2 VOLUME2 1,000[.00CC

IINOVlLRITIS(fROM2) : 0,0001.00 O,O00i_O0 O.O00l_O0

FLOIUTIS (CC /Hipr ( 2 TO3) : 1,O00l_O0 1,0001-06 1.O00l+O0
THANSK.rlacYIoi ( 2 TO3) : 1,O00l_O0 1,000l+O0 1.O00l.O0

3 VOLUME3 l.O00i.O0CC

IIMOVA_iaTKS(FROM3) : O.O00i+O0 O,O00i.O0 O.O00l+O0

til 30 ST|PSIRll USEDIIQUIIIIGli lviliOI O! .SO ITIItTIOISPRRSTEP



t, tt PBOGRAMSTP (TINS1011.1 ) |_R0_ 10/t/1992 t t t t

t t t STPOUALIrlCITIO!IIANPLE5! CHECIOrIIAMPL!5_ t t ,

t t STEPtC_IVITIISIFT_q! NOUi

,. |CTITITIISiT lID OFTHETIMiSTEP

1 2 3
VOLUKI1 VOLUIE2 IOLUNI3

NUCLIDE

1 11-85K 3.1851-01 3.186E-01 2.288E-01
2 |i-85 3,679l-0I 3,U91-01 2,642E-01
3 li-gO 1,086E-34 0.000l+00 2.492E-52
4 I[-131N 3.t7OE-Ol 3.6701-01 2.136E-01
5 li-85 1,041|-07 3,1641-07 1,8401-13
6 1-131 3.6041-01 6.3251-01 4.990i-04

: 7 IN-gOB 2,359Z-05 1,2571-05 1,357F05
8 11-90 1.440K-06 9,9081-07 8,1611-07
9 Si-gO 3.6791-01 3.6791-01 2.1421-01

lO Y-gO 3.6791-01 3.6791-01 2.|421-01
11 H-131N 3.595E-01 3.5951-01 2.5821-01
12 _E-131 1.349E-01 1.3491-01 9.1921-02

rO;UN! 1.000[+00CC 1.0001+00CC 1.O0OE.O0CC

TO_&LCLASS1 1.0531+00 1,0531+00 7.566E-01
_0_&LCL&SS2 3.6041-01 6.3251-01 4.590F04
TOTALCLlSS 3 1.230i+00 1,2301+00 8.836E-01
61tND_0_IL 2.652E+00 2.916I+00 1.t411+00



t t t t PiOGIAKST P (VKISIOK1.1 ) |A_OI 10/ 9/1992 t t t t

t t t STPQUKLIFICkTION|IIKPL!5BCRECIOF|IIKPL!5A t t ,t t STEPACTIVITIESlffK! 1 lOU!

STPGAKK_SBIELDIIGIIFORKATIO!CALCULATED

COKPO_E_!1 VO_UKE1

C01VKRSIO!FACTOR: 1.000E,O0
VOLUKE : 1.O00E_O0CC
BETASOUiC! : 3.245K+04(KKV/SKC/)

PAK_ICL!SOUiC!|KEIGYSOOiCi 610UP|REKG!
(PBOtOIISKC/) (UV/SlC/ ) (KZV-IFrICtlVK)

I 2.075i_04 8.3001_03 .40
2 1.4121.04 1.2711_04 .90
3 4.2401.03 5.7231.03 1.35
4 1.7101_02 3.0781_02 1.00
5 4.444K.02 9.7781+02 2.20
t 4.4601+01 1.160[*02 2.60
T 2.$391-01 1.3431.00 4.73 (ViilIl;l)

TO_ALS3.9771+04 2.8131+04 .71

COKP01KI!2 VOLUKE2

COIVIISIO!riC!Oi : 1.0001.00
VOLUK! : 1.0001.00CC
IKTASOUiCl : 3,4311+04(NlV/SiC/ )

PAITICLISOUICKIIEIGI SOOICE610UPIIEIQ!
(PBOtOI/SIC/ ) (KiV/SiC/ ) (UV-IFFIC!IVl)

1 2.850i.04 1.1401+04 .40
2 1.480K+04 1.3321+04 .90
3 4.2401_03 5.7231+03 1.35
4 1.7091*02 3.0761+02 1.80
5 4.444E.02 9.7771+02 2.20
t 4.4581+01 1.1591+02 2,|0
7 1.5421-01 7,2921-01 4.23 (VAIliB;K)

TOTALS4.819K.04 3.1841.04 .fl



+q+fE++I, t t FIOGIAK!!P (Vll.CIOi1.1 ) IlL O| 101111gg2 t t, t

t t t StP 0ULL|FIC|YI01lllIPLI 51 CIIIC[OFfill|PL| 51 t t t

t St'lPltt/ltttl$ iPtll ! I0111

StP 6111111SlIIIL+IIGIlF011UttOICILCOLIY[I_

COIP01|I! 3 10ZOIII3

C01VIISt01tlCTOI= 1.0001300
VOLOI! = l.|001+00tC
Iltl 10glCI : 2.1451+01(UV/SrC/ )

PlITICLI100ICl 1lllGt J0g|:i |IOUP IIIKt

",-. (H0t01/|lC! ) (IIVISEC/ ) (IllV-I,iCYIVl)

I 7.1591+03 2.1|41303 .t0
! 9.4121+03 8.|Iil,03 .gO
3 3.0451,03 4.1111303 1.35
l 1.2281,02 2.2101.02 1.80
5 _.1t21+02 7.0231302 t.20
i 3.2031,01 1.3271+01 2.t0
7 1.1381-0! 7.7501-01 t.13 (IUIIILI)

|0tiLE k.0L4|+O4 1.1501+04 .82



t t t t PIOGIAtlS ! P (VllSIOll1.1 ) l&llONI01 9/1992 t t t t

t t t STP0OtLIF;ClYl01IIkMPL|5l CHCiOFIII_PL!5A t t t

t t STIPACTIVI_IiSlrTEi 2 B0gi

lID TIKE : 2.0001'00BOU! IIYIiV_LS/STEP : 30
TIME

STA!!Ylli : 1.0001,00iOUi IliOi LIIIT : 1.00001-05
$TIP

IILTAY : 1.0001.00iUU!

DITIIIID (IYCLISSiOllIl)
tttttt C01P01EIYtttttttttttttttttttttt
J0. lili V0LUli0t _SS 1 2 3

1 VOLUII[1 1.0001.00CC

iH0V|; idYlS(rl01 1) : 0.000i.0_ 0.000I.00 0.0001.00

YL0iUYIS(Ce /ii) ! ( 1 TO2) = 1.000Z_00 1.0001.00 1.0001.00
_lilSl. riACTIOI( 1 TO2) : 1.0001_00 1.0001.00 1.0001_00

2 I0;H! 2 1.0001.00CC

ill0VALbYIS (rlUI 2) : 0.0001,00 0.0001.00 0.0001.00

FLONIIY|S (C¢ ii) r ( 2 T03) z 1.000|.00 1.0001-0| 1.0001,00
7111Sl. riACTIOI( 2 TO3) : 1.0001.00 1.0001.00 1.O00l*O0

3 VOLOlil3 1.0001,00CC

IH0V_LriTES(ft01 3) : 0.0001,00 0.0001.00 0.000I*00

ttt 30SYIPSilU OSlOil0OlllIGlJ lViilGl 0! .00 ITUlYI0iSPII STIP



t t t t PIOGIU! STP (VHESIOH1.1 ) BAN011019/1992 t t t t

t t t STPOUILIFICITIOIIIIIPLI 5! CHECKOFIIIIPL! 5A t , ,

t t SY|PlCTI_ITI|SiYT|H2iOUi
" .

IC_IVITI|SITlidOFTHE_IKiST|P

lO;OHi1 IOLOIE2 VOLOU3
IOC;IDI

1 |l-85H 1.0041-01 2.008F01 4.406E-01
2 |l-85 1.353t-01 2.7071-01 5.t401-01
3 11-10 O.O00i+O0 O.O00l+O0 O.O00i+O0
4 ll-131i 1.3171-01 |.6941-01 5.1111-01
5 11-85 3.310E-14 2.1flF13 2.8441-1!
i 1-131 1.3551-01 8.13_1-01 2.0781-03
7 II-!01 5.470E-10 2.915E-10 1.35fl-0!
8 I1-!0 3.2141-11 2.230FI1 1.0691-11

- : ! U-lO 1.3531-01 2.7071-01 5.!i0E-01
10 T-t0 1.3531-01 2.7071-01 5.!401-01
11 f1-131_ 1.2921-01 2.584K-01 5.1121-01
12 TI-131 3.2861-02 4.5711-02 1.4421-01

VOLOU 1,0001100CC l.O00t+O0CC l.O00l+O0CC

TOYILCLISS1 3.7041-01 7.4081-01 1.ittl+O0
TOTALCLISS2 1.3551-01 8,i391-01 2.0781-03
TOTALCLISS3 4.3271-01 8.1551-01 1.89!E+00
IIIID TOtlL 1.3871-01 2.1701100 3.5271100



, t t I PiOGli! STP (VIiSIO! 1.1 ) IllOI I01 911992 t t t t

t t t STPQOALIFICiYI0|llIIPL! 58CIIClor 811KPL!51 t t t

t t ITEPl_YIVITIISlrTll 2 iOUI

STP611NAflI|LDII6I|FOHITI0!CkLCULAT[D

C0RPOIHT1 ¥0LUK81

COIVIISIONrlCTO|: 1.OOOI*O0
VOLUX[ = l.OOOl*O0CC
JET&SOOiC! : 1.1311404(mEV/S|:/ )

PIITICLIS00iC! IlillY 8008C1 IlOOP8IE8;Y
(PIOTOI/SEC/) (I|V/SIC/ ) (IIV-IFF|CYIVl)

1 T.188E*03 2.8751,03 .40
2 4.gTgi.03 4.4011403 .90
3 1.4638403 1.975|+03 1.35
4 4.0351_01 1.0861,02 1.80
5 1.557[_02 3.5141_02 2.20
| 1.602[+01 4.1441+01 2.i0
7 6.5691-06 3.1071-05 4.73 (ViiIllLl)

TOTiLS 1.3871,04 1.8331403 .71

COKPOIEIT2 IOLUKE2

COIV[ISlOIrlCt08 = 1.0001400
¥OLOKI : 1.0001400CC
lit| SOOi:l : 2.4791404(UVlS|CI )

PIITICL|8008:1 8IliGYSOOlC| SLOOP|IEEGY
(PHOTOI/8iC/ ) (llV/8lCI ) (M|V-lYrlCTIVE)

1 3.1768404 1.2701404 .40
2 1.1481404 1.033i+04 .g0
3 2.9261+03 3.9501+03 1.35
4 1.207i+02 2.173E+02 1.80

'5 3.1t51402 7.0281402 2.20
6 3.2031+0! 8.329|+01 2.60
7 3.566|-06 I.i871-05 4.73 (VIIILJLI!

TOTILS 4.ii41404 2.7911404 .40



t t t t PBOGIA_STP (VRS]0R1.1 ) W01 1019/1992 tti t

t t t STPOUAL]FICiT]ONI|IIPLE5| CBEC|OF|IiMPL|5A t t t

t t STIPACTIVITIESlrTE!2 80Ul

STP611K_HIILDIIGI|TOHAYI0!CiLCU;ATED

COKPOIgN!3 VOLOI!3

COIVEISIOIFACTOI: 1.0001+00
VOLO_[ : 1.O00l+O0CC
liRA S0OiC! = 4,5471+04(UV/SlC/ )

PUTICL|SOUICI IlllG! 80ORC! 6lOOPIlIIGY
(eSOTOl/S[C/ ) (llVlS|C/ ) (I|V-|FF|CTIVE)

1 1,417|_04 5.6|6|.03 ,40
2 2.0331.04 1,8301.04 .lO
3 6.4221+03 8,6691+03 1.35
4 2.t491.02 4,7681,02 1,80
5 7,0118_02 1.5421,03 2.20
i 7.0301.01 1.82H+02 2.60
7 1.t30|-05 7,7111-05 4.73 (ViiliBLl)

TOTALS4.195E.04 3.4831+04 .83

t t t |lD P|OG|&B STP (VIISZOR1.1 )

T Ii| OFF :13:21:39 D&T8 =I019/1992
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t t t l=EOGIAI[ S T P- P C (THESHIELDED-SEDGE)I S &T YGU i Sg iV !CE s t t

lt rEES ] O| IOMiEI:I.I EEV]SlOE DATE ll$ 9129192

t 'rODl, Y'S Dfr| = I0/_/1_]2 S'.eti! t']llg = 13:25:0

ISPRODU_TIODOFIEPUTDATADICK

+ + + + + + + +

IV: 3 IS: 1

Bl=12 |1= 3 |G=7 |L=2
1H'85H 1 4.2978E-05 54.0234E'03 IO.O000E+OClO.OOOOl+O0
211"85 1 2.0490E-09 19.Of13E'06 56.5688['0t 10.0000|+00
311-_0 1 2.144tE'02 lO.O000I.O0lO.O000E+O0lO.O000i+O0
41K'131!1 t.7758[-07 11.0836E'08 10.00001+00 lO.O000E+O0
5D1"85 2 4.0299E-03 10.0000[+00 IO.O000E_O010.0000|+00
61-131 2 9.97831-07114.9t321-06124.6210[-04lO.O000i+O0
7iS-9013 2.6866Z-0332.55211-03lO.O000|+O0lO.O000Z+O0
8RS-90 3 4.4149E-03 31.88941-0276.1792F05 10.00001+00
95|-90 3 7.68011-10 72.62481-03 84.41491-03 10.00001+00

lOY-90 3 3.0038[-06 97.68011-10 10.0000i+00 lO.O000I+O0
11Ti-13113 t.4180E-06 10.00001+00 IO.OO00E+O0IO.O000l+O0
12Y1-1313 4.6210[-04 111.42481-06 lO.O000l+O010.00001+00

.40 .90 1.35 1.80 2.20 2.60 T.50
1[I-85K .255157+0123-3000+0000+0000+0000+0000+0581+0+
21i-85 .251000+0223-2000+0000+0000+0000.0000+0514+0+
311-90 1.315766-1233,0462+0386+0491-1190-1448-1306.1+
411-131U.142664-2000+0000+0000+0000+0000+0000+0164+0+
51E-851.003000+0334-1233-1659-2275-2000+0000+0183+1+
|I-131 .190317+0625-1000+0000+0000+0000+0000+0723+0+
7IE-|GK1.388344-2055+0195+0472+0186+0118+0144+1473+1+
8iH_ 1.960000+0277+0963-1192-1366-1111+01t2+1533+1+
9Si-tO .191000+O00O+OOOO+O000+O000+O000+O000+O000+O+

10Y-90 .935000+0000+0000+0000+0000+0000+0000+0000+0+
llYK-131B.190112+0828+0377+0219-1735-1871-2000+0227+1+
12_[-131.719110+0162,0142+0323-2000+D000+0000+0150+1+



FSo[FS8
t tt PIIO@IIill S!P-I DC (IHEIIHIILDER'IIIDGI:)III A! !OUI l;llli!¢! t, ,

tt VilSlOI IUlllI:I.1 li_ISlOI DIII IlS 912]/92

, Ton[I'll |tTII = 10/qJ/1992 STILT ?lBl = 13:25:8

1 'lOgiC:II'
1 1.0 2 1.0 3 1.0 I 1.0 5 1.0 6 1.0
7 1.0 I 1.0 ! 1.0 101.0 111.0 121.0

0
!
STPIIUIiLIFICITIOIIlllillPr.liiliTllll|llI
IJ:3
1 'VOLglUlI'
2 '¥OLIJIIE2'
3 'VOLUII!3'
-!
lOIllCllIDVOLUII!IIITIILIIITIOI
V 1 1.00CC
VI 1.00CC
V3 1.00CC
$1101.0
r1201.0
I 2 3 11.01+61.01-12
I 2 3 21.01-61.0[+12
II 2 3 3 1.01-61.014.12
1 iOUi
ICIIVlIIIIIIMIIIIIlOUII
2 i001
ICTIVIIIISIrlllll2 iOUi
!
!



t , t t PiOGIAMS ! P (;KlSlOII l.! ) I11101I lO/ _/1992 t t , ,

DATtrOi THISIU! Oi SIEI|S OFIUNS

IUflii OrISOYOPIS(DATICAIDS): 12

Igflii OFCOHP01IITS(ILLlullS): 3

IOHli OrCLISSISOYISOTOP|S: 3

lgflll O!SOUiClS(ZIIIZUH) : !

IUHZE!OrGIHAGIOUPS : 7

lgflllOrPIICOISOIS(IIAIIHUM): l

SlOilG!LOCITI01SII0UiSTiD :125000

JT011;!LOCITI01SOS[D : 1045



,ttt PIOGIAIIS!P IVlISIOIII.I ) IAII011I0/1/1992 t t,t

,tt STPOUJ.LIFlCATIOIIIIIIIPLIIAII!LIITII! ttt

" IUCLIDIDAIAIIPU!(;IIIAIY)

lOflll I_KE CLISSLInDAII/n|)PIICUISOI(IO.olAII)-

1 U-85M 1 1.54721-01 5 1.54471-01 1 0.0000l+00
2 11-85 1 _.3764E-06 l 1.55641-06 5 1.20241-08
3 11-50 1 7.72061+01 1 0.00001.00 l 0.00001+00
l I1-1311 1 2.43531-03 6 2.64501-05 I 0,00001_00
5 !i-85 2 1.4508E+01 1 0.00001+00 1 0.00001.00
| 1-131 2 3.55221-03 11 2.75471-03 12 3,5S221-03
7 IB-50K 3 9.|718[+00 3 1.15101+00 1 0.00001.00
8 li-t0 3 1,585fl+01 3 1.4002l+01 7 3.65551-01
! ft-10 3 2,764H-06 7 2.70121-06 8 2.7|481-06

10 1-50 3 1.08141-02 9 1.08141-02 l 0.00001+00
ll _1-1311 3 2.31051-02 1 0.00001+00 ! 0.00001.00
12 Ti-131 3 1.fl351_00 11 3.65311-01 1 0.00001,00



F6 F
* t t * PEOGi&KS!P (VIESIOI1.1 ) lA!O! 10/ !/1992 ttr t

t t t STPflUALIFICATIOiIIAEPLE6AElf L|ffEi ! t t t

! ISOTOPE IlTk GIEEA(EEV/DISC)BfGROUPlID EAI.IIEIG!(EEV)
KEV/DISC1 2 3 4 5 6 1

IFFECTIV!IIEIG! .400 .9D0 1.350 1,800 2.200 2,600 7.500
1 1i-851 .255 .151 ,000 .000 ,000 .000 .000 ,000 ,581
2 11-85 .251 .000 .002 .000 .000 ,000 ,000 .000 .514
3 |i-90 1,315 ,071 ,233 .462 .386 .049 ,019 .045 3.860
4 Ii-1311 .142 .007 ,000 ,000 ,000 .000 .000 .000 ,164
5 li-85 1.003 .000 .033 .023 .001 ,003 .000 ,000 1.830
6 1-131 .lgO .311 ,063 .000 .OOO.000 .000 .000 ,723
7 IB-goH 1.388 .003 .855 .195 .412 .186 .118 1.440 4.730
8 U-gO 1,960 .000 .277 .096 .019 .037 ,111 1.620 5,330
g SI-g0 .Ig6 .000 .000 .000 ,000 .000 .000 .000 .000

lO T-90 .935 .000 .000 .000 .000 .000 .000 .000 ,000
11 !1-131E .1gO ,112 .828 .377 .022 .074 .009 .000 2,270
12 TS-131 .719 .110 .162 .142 .003 .000 .000 .000 1,500



..., P,o,_sT, c,,s_o_1.1I ,A_o_lol_/,92 .,,, F_'7"or/::/"
, t t STPOUALIFICATIO|II|MPL!fl UY LITTii! t t t

IU/ LOOPI|YOIIATIOIrOiYHISIU!FOLLOBS.

IJ, IOfllROFCOIPOIIITSOSi_II _BISIOlLOOP: 3

ICOIC, CALC.TTPI(OlIIVllTOltoI/COICIITEITIOI): 0
II., "" ICUCOIP. "'" ICTIGN.

IDECIY,CkLCULATiDIOOHtliPiODUCTIO!(O/YIS,I/iO): 0
(DIP_OL!:0)

IY_X, _IIIUI lOIS!! O!IYli|TIOISPli TIll STIP_ 0
(DIFIULT: lD)

IDIIOG, DISOGOPTIO!(O/!OIltLOUYPOY,IIIUCIO): 0



t t t t PiOGIIMStP (VliSIO; 1.1 ) it_ O! 10/911992 t t t t

t t t STPQOALIFICtYIO!IIIlfPLIfl UY LI_TERJ t t t

SOUICELIBI_IY

1
SOOiC!

IUCLID!

., 1 ii-85M 1.000!+00
" 2 !1-85 1.000!*00

3 !1-90 1.000!+00
4 II-131M 1.000!+00
5 11-85 1.000!+00
6 1-131 1.0001+00
7 ll-90K 1.000!,00
8 lH0 1.000l_00
9 SI-90 1.000!.00

10 Y-t0 1.000!+00
11 Ti-1311 1.000!+00
12:1-131 1.000i+00

YOTALCLASS! 4.000l.00
TOT_CLASS2 2.000!+00
YOTALCLASS3 6.000!+00
61AIDtOtAL 1.200!+01



t,, t PiOGIA_STP (VEESIO!1.1 ) WO_ 10/ 9/1992 t t t t

t t,STPOUALIFICLTIOIIlAKPL!flIllLITIEI! ttt

t t STEPSOUlCElID VOLU_!IIITIILIZlTIO!

II_ TIHE = -1,O00E+O0 IITi2VALS/STEP : 30
TIKE

STAITTIME: O.O00i_O0 IilOi LIMIT : 1.000_i-05
STEP

DILTA! : 0,0001.00

IATAlEAD(IYCLASSIUHEI)
tttttt COHPOHENTttttttttttttlttttttttt

I0. I_ME VOLUK!Oi lASS 1 2 3
• -.

I VOLUIfE1 1.O00E_O0CC

IEMOVALIATESlriOK 1) : O.O00i+O0 O,O00E+O00,000[.00

r;Oi ritES ICC /Hl) ? ( ! TO2) : 1.O00i.O0 1.000[+00 1.O001.O0
lii,S_, rll_TIO! ( ! TO2) : 1.O00l+O0 1.O00i,O0 l.O00i.O0

$_IPlOgIC[rtCTOi(riO1SOUEC!1) : 1.O00E_O01.000|.00 1.O00l.O0

2 VOLUME2 1.O00i_O0CC

iIKOVA;tAilS (riOK 2) : O.O00l.O0 O.O00i.O0 0.0001.00

r;OWIATES(CC /Bi) F ( 2 TO3) : 1.O001_Ot 1.000[-06 1.000|-06
YIINSm.?llCTIOI( 2 TO3) : l.OOOl_O0 I.O00E.O0 l.O00l.O0

3 VOLU_E3 1.O00l_O0CC

|IIOVAL|ITIS (rlOI 3) : O.O00I_O0 O.O00I_O0 0.000|+00

rLOVfills ICe /Hl) ! ( 3 YO2) : 1.0001-06 1.0001.06 1,O001_Oi
tiJlS_, rlACTIO!( 3 TO2) : 1.O00bO0 1.000l_00 1.000[.00



t, t, PI_G_II STP (VlISIOI 1.1 ) IUO_ 101Illg92 t t t t

, t t _p OUALIrICATIOI|IL_PLEii El!LITTIII t t t

t t STIPSOU|C|_IDVOLOIIIIIITIKIZlTIOI

STIP$OUIClDiTl riO] SO'iCEIIPU!

I
VOLOI!1

IOCLID[

I 11-85K 1.0001,00
2 11-85 l.O001+O0
3 11o90 l.O00l*O0
4 I1"131E 1.O00l*O0
5 It-iS 1.0001,00
t 1-131 1.0001,00
? II-JOI l.O00l*O0
8 Irl-gO l.O00l*O0

li-tO l.O001*O0
10 T-lO _.O00l.O0
11 tl-131l l.tOOi,O0
12 _1-131 l.O00l*OC

VOLOli 1.O001*O0CC

TOTALCLtSS1 4.0001,0_
_O_ALCLASS2 2.0001,00
TOTA_CIJSS3 t.O00l,O0
6lAID_OTAL 1.2001,01



t , t t P|OGRAIST P (VliSI01 1.1 ) I&i 01 I01 911992 t t t t

t t t STPOU|LIFIClTIOI|IJdlFLI61 lit LIYY|!! t t tt t SYIPSO01Cilid VOLUKIIIITIILIIITIO!

iCTIVlYIISA! lID or THgYINI$tIP

1
TOLONI1

IOCLIDI

1 11-851 1.0001.00
2 11-85 1.0001+00
3 1i-90 1.000|+00
4 I1-131t l.O00l+O0
5 11-85 1.000|+00
t 1-131 1.0001+00
7 11-90! 1.0001+00
8 11-90 1.0001+00
t 11-90 1.0001+00

10 t-90 1.0001+00
11 t1-1311 1.0001+00
12 tl-131 1.0001+00

VOlOll 1.0001.00CC

tOtALCLASS1 4.0001+00
TOTALCLASS2 20001+00
_OIALCllSS 3 i.O001+O0
611lDtOTAL 1.2001+C1



t t t t PIOGilI_ S! P (IIISIOI 1.1 ) I1101 101t/1992 t t t t

t t t STFOOi;IrlCltlOl IIIIIPLI il U! llttll I t t t

t t $tlP SOOIC[Ill VOLIJII[IIITIKI|ITIOI

STP6iKSlSIilILOIIGIlrOIIllYIOIC|LCIILIT|O

COIPOI|I!1 VOLUIEI

COfll|SlOIFAC!OI: 1,0001.00
VOL01! : l,O001*O0CC
llYl IO01Ci : 3.1611*05(UV/SlC/ )

PlltlCil SO01CllllIG! JOUleS |lOOPlllIGY
(PIO!OIISIC/ ) (Ill/SlC/ ) (llV-lrrlCtlli)

1 1.2401,04 2.81t1_04 .lO
| 1.0091.05 1.0771.04 .10
) 3.5511_04 4.1141,04 1.35
4 1.8|81.04 3.3|31+04 l,lO
5 5.8521,03 1.2871.04 2,20
i 3.5531v03 t.4t81.03 2.10
1 1.1551,04 1.14t1,05 5.33 (IIIlIILI)

TOTALS2.5851,05 3.3851*05 1.31



,,,, noml sTt, (vllsIol1.1) m oJI0/mm ,,,, F t?- o_ "F'.fl'

O , , t ITP001LIrZClTIOIIIIlIPLI+ltIII IITTil ! , t tt, $TIPICTIVITIISItTIi 1 10Oi

III Tiff : 1.O001.001001 IIIiiVl;SlIIIP : 30
TIll

STilTTIlE: 0.0001+00 Iil0l LIIIT : 1.00001-05
STIP

IlLTAT = 1,0001+00I001

|lYE IIAD (1! CLIO|IUHII)
tttttt C0BP01EITtttttttttttttttttttttt

10. IHE V0LUIE0l USS 1 | 3

1 IOLUII1 1.000iv00CC

III0VILlltlS Irl0! l) = 0.0001+00 0.000l+00 0.000l+00

fL01 IITIS (CC /ii) r ( l Iu 2) = 1.0ooi.oo l.O0Ol+O0 1.00oi+0o
TiINH, FIACTIOI( 1 T021 = 1.0001.00 1.0001+00 t.000l+00

2 VOLUME2 1.000l.00 tC

IllOVILIiTIS (ri0! 2) : 0.0001+00 0.0001+00 0.000l+00

FL0IIITIS (CC I!1) r ( | 10 3) = 1.000I+0E 1.0001-05 l.O00l-0|
tillSl, rllCtlOI ( 2 TO3) = 1.0001+00 1.O00l+O0 1,0001+00

| VOL01ll3 1.O00l.O0CC

III0VILIITIS (rl0_ 3) = 0.0001.00 0.|001+00 0.0001+00

fLOIIITIS (tC /Bi) F ( 3 TO2) = 1.0001-06 I.O001.Oi 1.0001+06
HAHN.rllCTlOl ( ] t0 1) : 1.0001.00 1.0001.00 1.0001+00

tftr, C001IIISlS I HIDIIClLOOPliD/01 IlIIIILI IOL011It**tt
ttttl ISHP li 10Y01ATIClLL!llClflSlO lt I flCT01or 3 ttttt

tel g0 HIPS IIIE OSIOIIOUIIIIGli IVlIIOI Or 1.70 ITIIITIOISHl HIP



t t t t PIOGIANS! P (VlISIO! 1.1 ) lA!ON 1GI9/1912 t t t J ]

t t t STPQUALIfICATIO!IIi|PL! |A 11! LETTERS t t

t t ST|PACTIVITIESIFTI! ! BOUi

ACTIVlTIISit lID 0FTH!TIKISTEP

1 2 ]
VOLON!1 VOLUN!2 VOLOIll)

JUCLIOi

1 il-85N 3.1851-01 3.1851-07 5.4341-01
2 11-85 3.6791-01 3.i7K-07 5.2151-01
3 It-DO 1,0861-34 1.0861-40 1,845144
4 11-1311 3.t701-01 3.6701-07 6.2601-01
5 11-85 1.8411-07 3.1641-07 3.1641-19
i 1-131 3.6841-01 6.3301-01 i.3201-13
7 11-90N 2.)591-05 4.0521-05 4.0521-17
8 11-90 1.4401-06 2.4731-06 2.4731-18
! 11-10 ).6791-01 t.3211-01 1.3211-13

10 T-lO 3.6191-01 6.3211-01 6.3211-13
11 T1-1311 3.5951-01 6.1171-01 6.1771-13
12 _i-131 1.34K-01 2.3191-01 2.3191-13

IOLOK! 1.0001,00CC 1.0001+00CC 1.0001,00CC

TOTALCLISS1 1.0531+00 1.053146 1.7971+00
TOTALCLASS2 3.i841-01 5.3301-01 |.3301-13
TOTILCLASS3 1.2301.00 2.1141.00 2.1141-12
61AIDTOTAL 2.5521.00 2.7411.00 1.1971,00



FJq
t t t I PiOGIAKST P (VllSIOR1.I ) IAROi 10/ 911992 t t t t

t t t STP0UALIFICLTZO!IILKPL!ii IIY L[TTEi! t t ,

t t STEPICTIVITI|Sirt|! 1 80U!

STPQANKASHIILDIIGIIrOINA!IO!CALCULATID

CORPOIKWT1 VOLUK!1

COIVliSIOirACTOI: 1.000|.00
VOLUKE : 1.0001+00CC
IETASOOiCl : 3.2451+04(KEV/SiC/ )

PI|TICL|SOOIC[IlllOT SOURCE610UPli|lOT
(PBOTOI/StCl ) (IIi/SlC/ ) (IEV-lYrICYIV[)

1 2.0751404 8.3001+03 .40
2 1.6121+04 1.271|+04 .10
3 4.240[+03 5.7231+03 1.35
4 1.7101402 3.078E+02 1.80
5 4.4441+02 1.7781+02 2.20
| 4.1t01_01 1.1|01402 2.i0
7 2.8391-01 1.3431+00 4.73 (VtlILILI)

YOYILS 3.t771404 2.8131.04 .71

COKPOI[IT2 IOLOME2

COlVil$lOItltTOl : 1.0001*00
UOLO_I : l.O00l+O0CC
IITt $OUiCl : 4.1411.04(IIVlSI¢I )

PIIYICL!iOOlCl li[iGT SOOiCi ilOOP IllIG!
(PlOTOI/SIC/ ) (llV/SIC/ ) (IIV-lrYICtlTE)

! 2.7321,04 1.0t31404 .40
2 2.4201,04 2.1781,04 .gO
3 7.2851,03 _.8351+03 1.35
4 2.9381,02 5.38t1,02 1.80
5 7.5371+02 l.i80l+O] 2.20
| 1.fl31*01 1.g921+02 2.10
7 4.8781-01 2.3071+00 4.73 (Tillll_l)

TOTALS5.1941+04 4.fl51404 , .75



F f15" FO
,,,, eio_., sre (v.sIo, 1.1 ) t. ol ;o/t/1992 '''' T

t t t STPOOiLIFICATIO!IIAIPL[iA [1! L|TfI| ! t t t

t t STl_|CfIVlflESlrf|i ! HOUJ

STP6AMMkSEI|LDI|GIIFOHtflOJCiLCULITID

¢OIPOI[W!3 VOLff_!3

COIVllSlOIriCTOi: 1.O00l+O0
V0Lgll = 1.0001.00CC
I|Ti S00iCi : 1,424|+04(IEV/S|Cr )

PlIfICLI 8001C! II|IGY SOOiC[ 6100PIIEIG!
(PBOTOI/SiC/) (KIT/SlC/ ) (B|V-IFFICfIV|)

I 8.2761803 3.3101+03 .40
2 |.027180! 5.425180! .gO
3 7.2851-09 9.8351-09 1.35
4 2.g381-10 5.Z891-10 1.80
5 7.i37[-10 1.6801-09 2.10
l 7.6|31-11 1.992$-10 1.60
7 4.8781-13 1.3071-12 4.73 (VlIlUL|)

_OfILS 8.33|1803 3.3641803 .40



4.
t, t, PI;)flAH SI P (IliSIOII 1.1 ) ItlOll 10/ 9/It92 t t t t

tttSIPgOILIrICtTIOIIII_PLESlSl!LITIIIS ,tt

t t SlIP ICIlIIIIIS trill 2 ilO01

IlO TIll : 2.0001+00iOOi IlllIIILSlSYEP : 30
llIE

Silly liNE : 1.OODI+DOIOOi Ii!01 LIIII : 1.DDOOI'D5
SlIP

DILYII = 1.DO01+O0lO01

Dill llLD III CLtSSIONBHI
tttttt COMPOIElltttttttttttttttttttttt
lO, Jtti IOLOK!OIIISS 1 2 3

1 UOLONII l.O00bO0CC

IIIO;IL OIlS (riO! 1) : D.DO01+O0D.O001+O0D,O001'O0

rLOiUTI$ (CC /ii) ! ( ! TO2) = I.O001+DO1.DO01+O01.0001+00
llllSl. FIACTIOI( 1 lO 2) : 1.DO01+O01.DOD[+O01,ODDI+O0

I VOLOli2 1.DDDI+DOCC

IIIOVILIlllS (FIO! |) : O.DOOi+DDO.DDOI+DOD.OODI,O0

rLOilillS (CC /Hl) r ( | lO 3) : I.DOOI+D61.0001-06 l.DOOi-Ot
YIIIS[. ritCllOI ( | lO 3) : 1.DOOE+DO1.0DOI.O0 1.DDOI+O0

3 VDLUNi3 1.DO01+O0CC

lllOi|tfills(riO! 3) : O.O001+DOO.O00l+O0 0.000[+00

tLOIdills ICe /al) r ( 3 lo l) : 1.DDOI-06 I.DODI+Ot 1.ODOl+Ot
lblSl, rllCllOl ( 3 lO I) + I.DOOI+DOI.DDOI+O0 I.DDDi+O0

,tilt COOlSI,IS I rlIDItCiLOOPlID/Di VlIIIILi VOLOIII,tftr
tlttt |SI|P Ii IOIOILTICILL!IlCilISlDIII fLClOIOf 3 ttttt

ttr tD SLIPSIUI DSIDIIODIIIIGLI LVIIIGIOf 1.59 IlllillOIS Pll SlIP



t t t t PiOGiAnST P {ViiSIO! 1.1 ) BANOn10/ 9/1992 t t t ,

, t t STPOOALIFICATIOnIIllPLi fl lETLE!TEl! t t t

t t STIPACTIVITIiS|?T|i 2 iOUi

iCTIVIYI|Sit lID OYTHETin! ST|P

1 2 3
VOLUnE1 VOLgM!2 VOLU_!3

IUCLID[

1 IJ-85M 1.0041-01 1.004E-07 6.380E-01
2 U-85 1.353i-01 1.353i-07 8.6001-01
3 U-tO O.O001.O0 0.0001+00 O,O00i.O0
4 |1-131! 1.347E-01 1.3471-07 8.5591-01
5 8E-85 3.390i-14 2.166i-13 2.1661-25
t 1-131 1,355[-0! 8.659E-01 8.6591-13
7 11-901 5.4701-10 3.4941-09 3.49fl-21
8 Ii-90 3.214i-ll 2,0531-10 2.0531-22
9 8i-90 1.3531-01 8.1471-0! 8.6471-13

10 1-90 1.3531-01 8.G471-01 8.6471-13
11 YI-131E 1.2921-01 8.2561-01 8.256[-13
12 Tl-1]l 3.2861-02 2.0991-01 2.0991-13

IOLUlll 1.O00i_O0CC 1.O001.O0CC 1.000[.00 CC

TOTALCLASS1 3.7041-01 3.7041-07 2.3541.00
TOTALCL|SS2 1.3551-01 8.t591-01 8,|59E-13
TOTALCLASS3 4.3271-01 2.765K+00 2._651-12
GlAnDTOTAL 9.387|-01 3.6311.00 2.354[.00
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t t t STPQUALIFICITIOIIIIIIP;I lAIIILITTli! t t t

t , SlIP ICIIIITIISlffl! 2 i0UI

STP61KMISHI|LDIIGIIF01KAII0!CILCO;ITID

COIPOIE_!! VOLU!!1

C01ViiSI01rtCTOi: 1,000|_00
VOLOmi : 1.0001_00CC
IITI SOOiCI : 1,1311.04(IIVIS|C/ )

PII_ICLESOUICiII|iG! S00iCi |IOUPIlilGY
" (PB0101/SlC/ ) (llV/SIC/ ) (liV-iYrlCYlVl)

1 7 188i_03 2.8751+03 .40
2 4 9791+03 4.4811.03 .lO
3 1 4631+03 1.9751_03 1.35
4 t 0351,01 1.0861*02 1.80
5 1 597i_02 3.5141+02 2,20
6 1 6021+01 4.1641.01 2,60
7 i 5691-06 3.1071-05 4,73 (Vlllll;l)

IOTILS 1.3871+04 t.8331+03 .71

CO_POlll!2 V0_Oll2

COIVEISIOIrACTOI: 1,O00g.O0
V0LOH : 1.0001.00CC
lilt SO0iCI : 5.36GI.04(IIV/SI:/ )

PARYICLIS0UI:l INIIGYS00ICi II0UP II[IGY
(PBOIOI/SICl ) (IIV/SICI ) (KEV-|YFICIIVl)

! 3.608[*04 1.4431,04 .40
2 3.1731+04 2.8551,04 .t0
3 g.348I*03 1.262I*04 1.35
4 3.8561,02 6.Nl1,02 1.80
5 1.0211+03 2.2451,03 2.2_ ....
i 1.0231,02 2.fllI*02 2.60
7 4.196E-05 1.9851-04 4.73 (VlllllLI)

TOYALS7.866I_04 5.8811,04 .75



,,,, ei0G.Ms TP (v.sIoJ1.1) elioFlO/9/I.2 ,,,, F_I_._o_.{F_tT

t t t STP00LLlYlCl!101|ILIIPL||A IE! L|T_EiB t t t

t t STIPlC_I¥ITI|Slr!li 2 |00!

STP6llllSHIKDIIGIIFOIMI_IOICLLCULITED

COXPOIII!3 VOLUIE3

COIVIRSIO!?|CTO|: I.O00E.O0
VOLOlE = l,O00l+O0CC
I|TL SOUICi : 1.850[.04(IEV/SlC/ )

PLITICI!SO01C!IliiG! $O01CI 6100PIliiGY
(P,OYOllS|CI ) (IEV/SIC/ ) (IEV-I?PICTIVK)

1 g.7911.03 3.9161.03 .40
2 8.2071,01 7.3861+01 .90
3 S.348[-09 1.2621-08 1.35
4 3.8561-10 i.1411-10 1.80
5 1.0211-09 2.2451-09 2.20
6 1.0231-10 2.6611-10 2.60
7 4.116E-17 1.1851-16 4.73 (VLIILI;I)

TOTLLS 9.8731+03 3.ggOi,03 .40

t t til| PIO;lll !!P (VliSIOi 1.1 )

!II| OYt =13:30:34 DITI =10/I/1992



t t t PiO 6 I _lt S !P- P C (THESHIILDEi-S|DGi) I S IT YO0 i 5 I iV I CE t t t

,t VilSlOI 10111|1:1,1 ilVISI01 DIT| IIS ]/2]/92

t YODAY'S DIT| = 10/9/1992 STk!! fiB[ : 13:3(:19

IEPIODUCYIOI0P IIPU!DIT_+ICI

4' 4' + . t; . _ +

IV: 3 IS: I

II: 12 I1:3 lO: 7 IL: 2
111-85N1 4.29781-05 54.02341-0310.0000£+0010.0000E+00
211-85 1 2.0490E-0919,0f131-06 56.5688E'0610.00001000
311-90 ] 2,144H'02 10.0000100010.0000E+0010.00001000
411-131!1 6.77581-07i1,013H-08 10.0000100010.00001000
51|-85 2 4.02991"0310.00001.0010.00001.0010.00001000

.

61-131 2 9.97831-07114.9t321-06124.62101-0410.00001000
tiD-lOB 3 2.68661-03 32,55211-0310.00001.00lO.O000bO0
81B-t0 3 4,41491-03 31.88941o02 76.17921-05 10.00001,00
tsl-90 3 7.68011o10 72,62481-03 84.41491-03 I0.00001.00

10Y-t0 3 3,00381-06 t7.fl011-10 I0.00001.00 10.00001.00
llTl-131K3 6.41801-06 10.00001.00 10.0000[.00 10.00001_00
12TF131 3 4.62101-04 111.42481-06 10.00001.00 10.0000[.00

.40 .t0 1.35 1.80 2.20 2.60 7.50
111-85H .255157.0123-300000000_0000.0000.0000.058100
211-05 .251000.0223-200000000.0000_0000.0000.0514.0
311-tO1.315766-1233.0462.0386_0491-1190-1448-1386.1.
411-131!.142664-200000000000000000000000.0000+0164.0
5BI-85 1.003000_0334-1233-1659-2275-2000.000_+0183.1
61-131 .190317.0625-1000.000000000_0000+0000.0723.0
7if-t0B 1.388344-285500125.0472_0186+0118+0144*I473,I+
til-10 1.t60000+027700963-1192-1566-1111.0162+153301.
tsl-90 .196000_00000000000000_0000.0000.0000.0000.0+

10Y-90 .93500000000.0000.000000000.0000_0000.0000.0
11_i-131ff.190112.0828+0377+0219-I735-1871-20000022701+
12Y1-131.719110_0162+0142.0323-2000.0000_0000+0150+1.

qP
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t t VlISlOI Igllll:l.l ilVISlOI Diii IlS tl29192

t T ODAY ' I DIY I : 1011/1992 S!llt ! I ii : 13:34:20

1 '$001C['
1 1.0 2 1.0 3 1,0 4 1.0 ,51,0 I 1.0
7 1.0 8 1,0 qJl,0 101.0 111.0 121.0

0
!
STPOU_i,I/ICitlOIIlINPI,!l! CHICIO!IlllfPl.! 6A
IJ: 3
1 'VOLUtIE1'
2 'IOLUN[2'
3 *VOLIJiI!3'
"1
$OUICllid VOLUIIIIIIYIILI|IYIOI
I I 1.00 CC
V 2 1.00 CC
V 3 1.00 CC
SllOl.O
11201.0
r 2 3 1 1.o1_.6
r 232 1.01-6
! 233 1.01-6
r 321 1.Ol-6
I 322 1.01+6
! 323 1.01+6
1 iOU!
ICTIT]YliSllT|i ! iOU!
2 iOUi
lCIIVlIIIS iYT|i 2 HOOD

t



t t t t PiOGIAKS! P (VliSIOI 1.1 ) lA!OI 10/ 9/1992 t t t t

DAYAFOiYBIS101O!SKillSOr lOIS

lOllZ! OrISOIOPIS(DAYACAKDS): 12

iOKSIiOrCOKPOIKIYS(ALLInS) : 3

IOKBIIOrCLASSISOr_SOYOPKS= 3
t

ius. orsoo;cls(UZ;KOI} : ;

IgISEiOrGAIIKi|lOOPS : ?

101111OrPIICOiSOIS(llIllOI) : 2

o

IYOIAGKLOCAYIOISIKOOISYEO :225000

STOHAGILOCAYIOISOSlO : 1045
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'''' I'IOGIIIII!P (VlIII01I.! ) III01I01I/I192 ,,, t

t,tSTP01IlLIFICIYI01IIIIIDLIII{IICIorIIIIIPilII ,tt

10CLIllIIIIIIPOI(LIIIIIY)

10gll llU ellisIU|III/IIIPIIC01101(10.,llIl)-

1 |1-85_ 1 1.54721-01 5 1.54t71-01 1 O.O000I*O0
l 11-85 1 ?.147141-06 1 1.55|I1-0| 5 1.20241-08
l U-tO I ?.72011.01 1 0.00_01.00 1 O.|O001.O0
4 II-IllK 1 1.43911-03 t |.11t01-05 1 O.O0001.O0
5 11-15 2 1.45081+01 l 0.00001.00 1 0.00001+00
t 1-131 2 3.5t221-03 11 2.7t471-03 12 3.5t221-03
? li-lOP 3 1.17111+00 3 1.15101+00 1 0.00001+00
1 U-I_ 3 1.58111.01 3 l.lO011+0t 7 3,1555[-01
I 11-_0 3 2.?i481-01 ? 2.?0121-01 8 2.?i481-0l

10 l-lO 3 1.08141-02 ! 1.08141-02 1 0.I0001+00
I1 Ii-I311 3 |.31051-0l 1 |.00001,00 I O.lO001.O0
li li-131 ) l.lllll_0011 3.i1311-01 I O.O0001+00

_a



(2 F,,,, .ota, sTe mmow1.1) 1.o11o/mm '"' "or
t t t 8yp0U_LIFICLYI01IIIlPLI ii CilICIOrIIUlPL|+1 t t t

I ISOTOPI UTI 111111(IIVlIlSC)lt 6100PlID III.IlIIGY (IIIT)
IIV/)ISC 1 + 3 I 5 i 7

IrtlCtiVl IIIIGY .400 .100 1,150 1,800 2,200 2.t00 7.800
1 11-85B .255 .137 .000 .000 .000 .000 .000 .000 .581
| 11-85 .251 .000 .002 .000 .000 .000 .800 .000 .511
3 1|-I0 1,315 .077 .233 .ii2 ,386 .Off .019 .045 3,860
1 11-1311 .142 .007 .800 .000 .000 .000 .lO0 .000 .164
5 11-85 1,003 .O00 .033 .023 ,007 .003 .000 .000 1,830
i 1-131 .li0 .317 .063 .000 .O00 .000 .000 .000 .123
7 Ii-t0[ 1,388 .103 .855 .195 .472 .Iri .118 1.440 4,730
8 U-g0 1.ti0 .000 .277 .096 ,01! .037 .111 1.120 5,330
! ii-lO .1t| .100 .O00 .000 .O00 .000 .000 .O00 .000

10 Y-lO .t35 .000 .lO0 .000 .O00 .O00 .000 .000 .O00
11 Ti-131| .I!0 .I12 .128 .377 .022 .074 .00! .O00 2.270
12 Yi-131 .71! .110 .162 .142 .003 .000 .100 .000 1.500



tt, t PI06111I! P IVlISIOII.I ) llIOI lO/I/IIII ttt,

t, tlipOUILIrlCIIIOIIIIIIPLI|ICliffOFlllIPilII ttt

IUILOOPllrOlllA!lOlrOl!SlSIH rOLLOIS.

IJ, IgRlllOrCO_POIIIISgSlDII!SlSI_IlOOP: I

ICOIC,ClLC.lIPl(O/IIVlI!OI!,I/COICIIIIIIIOI)= 0
II.,--IC!/COKP.---ICI/Sl.

IDICII,ClLCULI!IllgGllllPIODgCIIOI(O/III,I/lO)z 0
lllrl_L!_O)

IIILIolllllUlIglllllTrIIIUIIOIIPIIfillIfiP= 0
lllrl_LIsI0)

I|IIUG,|IIUIOPllOI(O/IOIIILOFtPU!°I#IUClO)• 0
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t t t , PlOGil_. S ! P (VliSlO! 1.1 ) IAIOI |01 t11992 t t t t
/

t t t STPOUALIYIC_TIOIIIIKPL[|! CHIC!OrIIIKPL[lA t t t

$OgICiLllillY

I
SOgiC!

IOCLtOI

1 11-85K 1.0001+00
2 11-85 1.0001+00
3 li-gO 1,0001+00
4 U-1]IK l.O00l+O0
5 11-85 1.0001+00
i 1-131 l.O00i.O0
7 11-90K 1.0001+00
8 li-gO 1.0001+00
! II-+0 1.0001+00

10 1-90 1.0001+00
1! Tl-131! l.O00l+O0
12 11-131 1.0001+00

TOTIL¢lJUS1 4.0001+00
TOTALCLISS! 2.0001.00
TOTLLClJSS3 i,O001+O0
QUID_OTLL 1.2001+01



"Fz'7of F3't s t I PIOGlelKI!P (IllS]ON 1.1 ) lllOII 1011/19t2 t t t t

t t t ITPOUILIrICIYIOI|IJUIPL!li CllClOlrIIUPLI |A t t t

t t |TlP |O0|CI|lD VOLUKIIIITI|LI||_IOI

lid TIK : -l.000l+00 llYIIVlLS/ST|P : 30
YIKE

ITIIYTill : 0.0001000 III01 LIIIY : 1.00001-05
$Y|P

D|LT|T z 0.000|.00

liYl HiD (lT CLISSIUlllt)
tttttt COnPOlll!ttttttttttttttttutttt
lO. liNE VOLUKO!IlSS I 2 3

1 V0L_il1 1.0001000CC

IIIIOVALIAYIS(rlOll I) : 0.0001+00 O.O00l+O00.000|+00

rLOIfltlS (CC Iii) ! ( I tO 2) • l.O00l+O0 1.0001000 1.O00l+O0
TILISK.FliCTI01( 1 TO|) = 1.0001000 1.0001+00 1.0001000

JTKPIORCIriOT01(Yl0! 1001CI1) z 1.0001000 1.000|+00 1.0001000

2 V0L0112 1.0001000CC

IIIOVALbYIS (YIOK2) : 0.0001000 O.O00E+O00.0001+00

ILONIJTI| (CC Ill) F ( | l0 3) : 1.0001006 1.0001-06 1.0001-0t
YtllSl. YllCTI0l( | T03) : 1.0001000 1.000lr00 1.0001000

) UOLUKI3 1_0001+00CC

lINOVl_lltlS lr10N 3) z 0.0001000 0.0001000 O.O00l+O0

tLOItAilS let /II11 ( 3 tO 2) s 1.0001-0| 1.000100| 1.0001+05
tlllfl, tlICYI01( ] TO2) • 1.O00l+O0 1.|001000 1.0001000

*..



ttt t tlOGll_ !!P (IilSIOI 1.1 ) I1101 I01t/1t|2 t t t t

t t t $+pOUILIIICITIONIIIIIPLI|1 CllClO! IIIIPLI II t t t

t t |tlp |OUIC|lID IOLOIIIlItlltI|iTIO!
+

SYIP|OUiClDITiFIO!SOUiCtIIPUt

1
IOLOIE1

IUCLIDI

1 11-851 1.000|.00
2 11-85 1.0001+00
3 |1-t0 1.0001.00
i 11-131! 1.0001,00
5 li-IS 1.0001*00
t 1-131 l.O00t_O0
7 ll-lOI 1.0001.00

•' 8 U-gO 1.0001,00
! Jt-gO 1.0001,00

10 1-10 l.O001*O0
11 T1-I31! l.O001,O0
12 _1-131 1.0001_00

VOLOlll 1.0001,00CC

TOYILCLASSI 4.0001,00
TOTALCLISS2 2.0001.00
TOTI_CLiff 3 |.0001,00
611lDYOTIL 1.2001,01

°..



..... ., tilt PIO+IAN|YP (VlIStO! I.! ) lliOl tO/ I/I092 ,tr+ _'_- _)!i _+ ___

+ t t SYPOUILItlCLT;OIIIAKPLI61CREelOFIIIKPL!5A t t t

+ t StlP SOUIClLIDVOLglllIiITILLIIAYIOI

ICtlVlYIISlt lid OrTHEttKE+tlp

1
IOLUKE1

IUCLID!

1 11-85t 1.O00l.O0
2 11-85 1.0001000
3 II-+0 1.0001+00
4 11-131K 1.0001.00
5 11-05 1,0001000
i 1-131 1,0001.00
7 11-901 l.O00l*O0
8 li-gO 1.0001000
t 81-t0 1.0001000

10 1-90 1.0001.00
11 _1-131K 1.0001.00
12 T1-131 1.0001+00

IOLOKI 1.0001+00CC

YO?ALCLISSI 4.0001000
YOtlLCLISS2 2.0001.00
tOtlLCLISS3 i.O001.O0
61UDtOtAL 1.2001.01



t t t, )lO;llK SYP (IllS]OI 1.1 ) liiO! 10/ 111S92 t , t t

t t t STPOOLLIrICITIOIIIIKPLI|1 CiiC[ O!|IIJlP[! |l t t *

at SYIP$OOlC!lid VOLOillIIIYIILI|ATIO!

StP 6AKKA|8IILDII; IH01KAYZOICIZCOZlYID

COKPOH|!! IOLUIIK1

C01;llSl01FACt01: 1.0001)00
VOLgtl = 1.0001+00tC
lift SOOlCl : 3.1t11.05fill/SlC/ )

_lltIC11 S0OlCI llllG! 1001CK 610rP IIII+!
(P|0:01/SlC! ) (IIV/UC/ ) (llV-ltncttVl)

1 2.14oi+o4 1.8+ii+oi .4o
2 I.oo+I+o5 t,o771+o1 .)o
3 3.5511+04 4.7)41+04 1.35
l 1.Bi81+04 3.3631+04 1.80
5 5.B5|1+03 1.2871+04 L20
i 3.1531+03 g.flSl+03 LtO
2 2.1551+04 1.1fl1+05 5.33 (VlIIIILI)

TOTILS 2.5851+05 3.3851+05 1.31

•, +.



JF_ It t t t PBOGEkKSTP (V|ESIOR1.1 ) IAN01 101911992 t t t ,

t t t STP0OI;IrlCATlOI|I_PL! 6! CB|CEOY|UKPL!|A t t t

I t STEP|CTIVITIISIFTI!1 lOOI

lEDTlM! : 1.O00E.O0lOOi IITIIVALSISTIP : 30
TIE!

STAIT_IK[: 0.000[.00 IlIO| LIKIT : I.OOOOK-05
STEP

DELTAT = 1.000K.O0iOOI

DATAHID (IY CLISSIU|iII)
l,st,t COMPOHEITtttttmttsIttt,tttst8
I0. lIKE V0LO!!Oi IkSS 1 2 ]

1 VOLOK|1 1.O00l.O0CC

iIK0VALiAYKS(PiOK1) : O.O001,00 O.000|.O0 0.000|+00

PLOIKITES(Ce /HI) F ( ! TO2) : 1.000|+00 1.0001.00 1.O00i+00
YIAISK.FHACYIOR( 1 TO2) : 1.000[+00 1.OOCI+O01.OOO|.O0

2 VOLOK[2 1.0001+00CC

IIH0VlLHIYl$(riOK 2) : O.O00l+00 O.000I.00 0.000|+00

rLOIllYiS (Ce /Hi) r ( 2 YO3) : 1.0001+06 1.000E-06 1.000|-06
TillS|. FIACTIO!( 2 YO3} : 1.O00l+00 1.0001_00 1.0001+00

3 VOLDH[3 1.000l.00CC

IIK0VILHATES(rIO| 3i : O.000Z+000.000Ev00 0.O00l+00

rA01|AYES(ce /Hi) F ( 3 tO2) : 1.0001-06 1.000Ks06 1.0001+06
tlllS_. FIACYIOI( 3 TO2) : 1.0001_00 1.O00l.00 1.0001+00

ttttt CODESIISISi FIIDBACKLOOPliD/Oi IIIIIBLIIOLOllttttt
ltttt ISTEPIS AOTOKATICALLYIICHIASHDI! I FACTO|OF3 ttttt

til _0 STEPSHill OSIDiIOUIIIIGli IVIiIGEOF 1.70 IYIIAYIOISFI! HTEP
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t t t STPOU_LIFICkTIO!IIANPLI6BCHIC|OYIIANPL!tA t t t

t, STRPICTI¥IYIISiFYli 1 ROOH

iCTIVITIRSATRODOFTHETIMl8TIP

1 2 3
VOLUME1 VOLUME2 VOLUME3

IOCLIDE

1 [i-lSM 3.1851-01 3.1851-07 5.434[-01
2 11-85 3.679E-01 3.679E-07 6.2751-01
3 ii-gO 1.0861-34 1.0861-40 1.845[-34
4 II-131M 3.670E-01 3.670E-07 6.260E-01
5 11-85 1.8411-07 3.1641-07 3.1|4F19
t 1-131 3.6841-01 |.3301-01 6.330E-13
7 II-gOd 2.3591-05 4.052E-05 4.052R-17
8 RB-gO 1.440E-06 2.473R-06 2.4731-18
! ft-gO 3.6791-01 1.3211-01 6.321[-13 .

lO 1-90 3.679E-01 |.3211-01 6.3211-13
11 T|-131! 3.Sg5E-O1 i.1771-01 6.1771-13
12 TK-131 1.3491-01 2.3191-01 2.3191-13

VOLUME 1,000R_O0CC 1,000[+00CC 1.O00I.O0CC

TOTALCLASS1 1.0531+00 1.0531-06 1,797R_00
TOTALCLASS2 3.t84E-01 6.3301-01 |.3301-13
TOTALCLASS3 1.230[,00 2.1141+00 2.1141-12
GLANDTOTAL 2.6521+00 2.7471+00 1.7971_00



t t t t PiOGHAMS ! P (ViES]ON1.1 ) tkl OR 10/ 9/1992 t t t t

t t , STPQUiLIFICATIOIRIiIPL[6I CHIC]OFIIAIPL!|A t t t

• t STiP[CTIVlTIESlrTii 1 HOg|

STP6AMKASIIILDIIGIIr0EIATIONCKLCULATED

COKPOHEH!1 V0LUIE1

COIVERSI0!rlCT0i : 1.000|'00
V0LUI! : 1.0O01+00CC
IIYASOURCE : 3.2651.04(EEV/SIC/ )

PIETICL!SOURCE|IEIG!SOUIC! 6iOUPENERGY
(PHOTOI/SZC/) lilY/SRC/ ) (IZV-ItrICTIVl)

1 2.0751,04 8.3001.03 .i0
2 1.412E.04 1.2711+04 .t0
3 4.240E+03 5.7231,03 1.35
4 1.7101+02 3.0781+02 1.80
5 4.444E+02 9.7781+02 2.20
| 4.flOl+O1 1,1601,02 2.10
7 2.839E-01 1.3431,00 4.73 (VIlllILi)

TOTALS3.977R+04 2.8131*04 .71

COUPOHEI!2 VOLON!2

COHVEHSIO!rlCTOi: I.OOOE+O0
V0LUll : 1.0001+00CC
IITASOURCE : 4.1411+04(RV/SlC/ )

mTtCLESOURCEZNZE_TSOURCE6HOOPtJZ|_!
(PiOTOI/SZC/) (m/SRC/ ) (ZZV-RmCTZVi)

I 2.7321+04 1.0931+04 .40
2 2.420R.04 2.178I+04 .90
3 7.285I*03 t.835!*03 1.35
4 2.9381+02 5.289I+02 1.80
5 7.6371.02 1.flOE+03 2.20
i 1.163E.01 1.992I*02 2.60
7 4.878R-01 2.3071+00 4.73 (VlllU_I)

TOTALS5.9941+04 4.4951,04 .75



t t t t PiIOGIAKS! P (ViilSIIO!1,1 ) lAWOi 101]11992 t t t t

t t t STPOU_LIFICItTIO!IIklIPL!J! CHIC!OFIlffPL! fl t t t

t t STIPICYIVIYIISAFT!!I iOUi

SYPGIMKASHIILDIIGIIFOIRIYIO!CALCULATED

COMPOI[I!3 VOLOME3

COIViiSlO!riCTOI: 1.000[.00
IOLUK[ : 1.0001+00CC
IITI SOUICi : 1.4241+04(KEV/SlC/ )

PAl+ICL!SOUICIIIIIOYSOUICI ilOUP llllGY
(PHOTOI/SECI) (NIV/SlCI ) (tlV-lttlCtlVl)

1 8.2761+03 3,3101+03 .40
2 1.0271+01 5.4251+01 .90
3 7.2851-09 9.8351-09 1.35
4 2.938|-10 5,2891-10 1.80
5 7.6371-10 1.6801-09 2.20
t 7.i631-11 1.9921-10 2,t0
7 4.878E-13 2.3071-12 4,73 (VIIIAIL[)

+OTILS 8.33fl+03 3.3641+03 .40



o#F 3&
, t t , PIOGIAllSYP (VIISIOI1.1 ) IANON10/ 9/1992 , t t ,

t t t STPIIOILIYlCi!IOIIIAIIPLEii ClECIOFIllUlPLEii t t t

t tSTEPACTIVITIESiYlil2IIOUI

lid TIlE : 2.0001+00lOOl IITI|VALS/STIP : 30
lime

STILTTill : 1.000l*00lOOl IiiOl LIKIT : 1.0000E-05
STEP

DELTAT = 1,000l*0010UH

DAYAlEAD (IY CLASSIOlIHi)
lttttt COIPO_E|Tttttttttttttttsttttttt o
I0. IUE VOLOUOIlASS 1 2 3

1 VOLUME1 1.000Z+00CC

IlKOVILIITlS irl01 1) : 0.000E_00 0,000E*00 D.000I.00

rLOIIATIS(Ce /II) ? ( 1 TO2) : 1,000i*00 1.000i.00 1.0001.00
YiJISK.rEACTION( 1 TO2) : 1.O00i*00 1,000t*00 1.000i+00

2 VOLOll2 1.0001_00CC

IIIOVILbYES(riO! |) : 0.O00l.00 O.000I_O0 0.0001_00

rL0l bTIS (CC /i|) r ( 2 To 3) : 1.O00E,06 1.0001-06 1.0001-06
TillS1. rilCYI0l ( 2 TO3) : 1,000I.00 1.0001.00 1.0001.00

3 IOLOIE3 1.O00i_O0CC

IH0VALIITIS (riOM 3) : O.000l_00 O.0001_O0 0.OOOI.00

rLOVbTlS (CC /Bl) r I 3 Io 2) : 1.oool-o6 1.oooi_o6 1.ooo1_o6
TIUSK.rbCTIOI( 3 TOli : 1,000I.00 1.000i*00 1.0001_00

ttttt CODE8IISIS l rlIDIICI LOOPlID/OIVIIIIDLIVOL.i titre
flirt1STEPISIUYOIIITICILLYIICIIISIDl!irAtIOS0r3 trill

ts, I0SliPS11110sIDIIQOIIIIGITIVlIIGIOr 1.51ITIfTIOISPIE|lip



F3_
,o,, PiOG.MSTP (VE.X0W1.1) tll0_ 10/_/1992,,,, F_>_°_

t t s STPQUALIFICATIOIIIIKPL!69CHEClOFIItIPLE6A t t t

t t STEPICTIVITI|SAYTI!2 BOUi

ACTIVITIESlT lid OrTHETIMESTEP

! 2 3
VOLUME1 VOLUHE2 VOLUME3

10CL1D!

! |i-851 1.0041-0! 1.004E-07 6.3801-0!
2 1R-85 1.353K-01 1.3531-07 8.600E-01
3 lldO O.O00I+O0 O.O00E+O0 0.000[+00
4 II-131M 1.3471-01 1.3471-07 8.5591-01
5 li-85 3.3901-14 2.1661"13 2.166F25
6 1-131 1.3551-01 8,659g-01 8.6591-13
7 iB-90M 5.4701-10 3,494E-09 3.4941-21
8 18-90 3.2141-11 2.0531-10 2.0531-22
9 si-go 1.3531-01 8.6471-0! 8.i471-13

10 Y-t0 1.3531-0! 8.6471-01 8.6471-13
li Tl-131! 1.292S-0! 8.2561-0! 8.256[-13
12 Ti-13l 3.2861-02 2.0991-01 2.0991-13

VOLUM8 1.0001+00CC 1.0001+00CC 1,0001+00CC

TOTALCLASS! 3.7041-01 3.7041-07 2.3541+00
TOTALCLASS2 1.3551-01 8.6591-01 8.6591-13
TOTALCLASS3 4.3271-01 2.7651,00 2.7651-12
6lANDTOTAL 9.3871-01 3.6311+00 2.3541.00



,,,, i,,o;.,<si l, (vi.mt 1.1) I. oJ1o/I/ltsz ,,,, _'-3'7' o.
F 58

t t I StP OOlLIIP]CIiIOIIIIIPLI il ClllC|Ol IXIdIPLIii t I t

'' ;:rP ICI/III/IIfrill i 10171

StP61till SlIILDIIGIII01IAIIOI CI,LC+LIIt;D

COlPOIEI!I IOLOI[1

COlVEi+iOlYlCIOI: l.O00I+O0
IOLU_E : l.O00l+OOCt
lltl SOOiCl = 1.1311++I(III/SlC/)

PIIIItLISO01{lIJlIGIIOUICI GIOUPllIiGI
(Pi0!011SIC/ ) lilY/SEt/ ) {llV-IFrlCtIVf)

1 ?.1881+03 2.8751.03 .40
2 4.g791+03 4.4811+03 .gO
3 1.1|31.03 1.+751.03 1.35
I 6.0351+01 1.0861+02 1.80
5 1.5+71.02 3.5141+02 2.20
i 1.t021+01 4.164i+01 2.i0
? t.5191-06 3.1071-05 1.73 (IilIllll)

IOIlLS 1.38li+0| t.1+31+03 .7I

COIPOIIII2 IOLUI||

tOIVllllOI liClOI : 1.O001.O0
I0;01l = 1.0001+00CC
Ilia IOOl:l : 5.3lt1"04(Ill/Sit/ )

PtlIICLI IOUICl li.Gr IOUICl llOtP II"Gr
IliOtOI/SlC/ ) Iii+?/SlC/ ) lllV-lrlltllVl)

i 3.to![+04 :.+431+04 .4o
l ) "73[-04 l.flSl,Ot .t0
3 S.3481,03 1.2121+04 1.35
i 3,flll+O2 l,tiil+Ol 1.80
5 1.0211+03 2.2451.01 l.lO
I 1,0231+02 l.till+Ol l.tO
t l,lt61-O+ 1.t851-01 6.13 (VllIlllll

tOt!LI 7.81+I+04 5.1811+04 .75



,,,, .o.A, sTP (,m;ow1.1) m. 1o/9/1192,,,, F_e_[ _'3

t t t StPOOiLlrlCl?]OlIILItPLEii CD|ClOlPIIAItPL[51 t t t

t t Ifip ICIITIIIIS irtl! 2 lO+l

StP IlIUt; IE'II+IIOlllOl.tIOl CIICgLtYID

COIPOIi_!3 10;0KE3

COIVliS;OI+;CtO!: 1.000E+00
VOLUTE : t.O001+O0CC
lit; S0giC[ : 1.050[+0+lilT/Sl:/ )

PiltICZ! SO+ICI llEIG!SOOItl 6100P I1110!
(PiO?OI/SIC/ ) II|V/SIC/ ) (llV-lrPlcttVl)

1 g.791Z+03 3.91i1,03 .i0
2 1.1071.01 1.3851+01 .90
3 9.3481-09 1.2|21-08 1.35
i 3.8561-10 1.9411+10 1.00
5 1.021!-09 2.245[-09 2.20
t 1.023!-10 2.|61[-10 2.i0
7 4.196!-17 1.H5[-Ii 1.73 (VIi;XBL[)

YOYLLS9.8731+03 3.9901*03 .40

tr, I!0 PI0;lil S!P (lltSl0! 1.1 )

! I!i 0!! :1):39:4t It!l :10/9/1,2

,i
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i t t Pll OGllill S! P-PC (THESHIILDEi'SIDGE)! S Ii! !Ogll SlIV ! C! t t t

tt VltSIOJ IUIIi|I:I.1 IlVlSIOI DIT| giS g/29/92

t ! ODI ! , $ DITI " 10/ 9/1992 8Ta!! T I III " 13:59:42

IEPiO_UCTIO!OFIIPU!D_TI||C[

IV: 3 IS: l

II: 12 11:3 IG: 7 IL: 2
1||'85M 1 4.2978['05 54.0234['03 10.00001.0010.00001'00
2||-85 1 2.04901-09 19.0fl3[-06 5(.5688E-0610.00001+00
3[|-90 1 2.24461-02 10.00001+0010.00001.00I0.00001+00
41|-131KI t.77581-07 61.08361-08 10.00001+0010.00001+00
5l|-85 2 4.02991-03 10.0000I+00 10.00001+0010.00001+00
|I-131 2 9.97831-07 114.9932|-0_ 124.62101-04 10.00001+00
71D-90K3 2.68661-03 32.55211-03lO.O000E+O010.00001,00
8|B-90 3 4.41491-03 31.88941-027|.I712|-05 10.00001+00
9Si-tO 3 7.68011-10 72.62481-03 84.41411-03 10.00001+00

10T-g0 3 3.0038E-0697.6801F20 10.0000I+0010.00001+00
11T|-13113 |.41801-06 10.0000|+0010.0000I+0010.0000_+00
12Ti-1313 i.|210i-04 111.42481-0610.0000I+0010.0000|+00

.40 .t0 1.35 1.80 2.20 2.t0 7.50
1H-B5M.255157+0123-3000+0000+0000+0000+0000+0581+0
211-85 .251000,0223-2000+0000+0000,0000+0000,0514+0+
3U-I0 1.3157fl-1233+04|2.038|+0411-1110-1418-1386+1+
411-1311.142fl4-2000+0000+0000+0000+0000+0000+01|4+0+
511-85 1.003000+0334-1233-1659-2275-2000+0000+0183+1.
|I-131 .110317,0625-1000+0000+0000+0000+0000+0723+0+
7|!-901 1.388344-2855+0195+0(72+0186+0118+0144+1473+1+
81i-90 1.160000+02_7+0963-1192-1366-1111.0162+1533+I+
+Si-t+ .196000+0000+0000+0_00+0000+0000+0000+0000+0+

lOT-lO .135000+0000+0000+0000+0000+0000+0000+0000+0+
11t1-1311.110112+0828+0377.0219-1735-1871-2000+0227+1+
12t1-131 .711110+0162+0142+0323-2000*0000+0000+0150+1+



t t t PiOGII! !!P-PC (_HESHIIL_ER-SIDGE)I S AT !00 ! S!|V I C! t t t

tt VlI|IOI IUllli'l.1 I|VlSIO! DITI JlS g/29192

t !ODI!'S DAT! = ]0/ 9/1992 S!AI! ! Iill : 13:59:50

1 o$OOICE'
11.0 21,0 31.0 41.0 51.0 61.0
71,0 81.0 91.0 101.0 111,0 121.0

0
T
STPOUILIFICI!IO!|IIKPL!7 II! LIT!li | (DICIYSUPPIESSID)
IJ: 2
I 'VOLUIE11
2 'VOLOIE2'
"1
|OOiCiU_ VOLUK!III!IILIi|!IOi
T I 1.00 CC
V 2 1,00CC
Sl101.0
F1201,0
12
1 lO0!90
iCTIVI!IISIF!I! 1IOO!
2 iOU!90
lCTiVI!IISlr!ii 2iOOi
!
!



t t t PEOGRAKS! P (VEHSIOi1.1 ) HANOI 10/ 9/1992 t ,, ,

DATArOETHISRUNORSERIESOFIUIS

lOflEi Or ISOTOPES(IATt CllOS) = 12

IOfli! O! COH?OIEITS(ALLlOIS) : 3

HUN|lEOf CLASSiSOf ISOTOPES : 3

IOlii| OFHOUiCIS(IAIINUI) : 1

101|11Or GllqltGIOUPS : 7

HUrlEROf PHECUiSOHS(NAIINUN) = 2

STOIIG!LOCATIOISIIQUiSTED :225000

HTOIIG!LOCATIONSUSED = 1045



KGt
ttt t ?iOGfiN S!P (VERSIOR1,1 ) WOI 1019119._2 t t t t

tttSTPQIIILIYICITIO!IlffPLI7IllLITIilA (DECAYSUPPIISSED) _tt

IUCLIDIDAIAIIPUI (LIli_lY)

BUKB£RBAKE CLASSL&IIDA(I/Hi)PRECURSOi(NO.,IATE)-

1 11-85X ! 1.54721-0! 5 1,5447E-01 1 O,O000I.O0
2 |S-85 ! 7.37641-06 ! 1.5564E-06 5 1.20241-08
3 Ii-90 1 7.720fl_0! 1 0.00001_00 1 O.O000Z,O0
4 II-131W 1 2.43931-03 6 2,6490E-05 1 0.0000[.00
5 11-85 2 1.45081.01 1 O.O000I.O0 1 O.O0001.O0
| 1-131 2 3.5922E-03 11 2.79471-03 12 3,59221-03
7 il-90M 3 9.|7181.00 3 1.15101.00 1 0.00001+00
8 iBogO 3 1.5894I.01 3 1.40021.01 7 3.65551-01
! SI-90 3 2.76481-06 7 2.70121-06 8 2,76481-06

10 Y-90 3 1.08141-02 9 1.08141-02 1 O.O000i.O0
11 li-131! 3 2.31051-02 1 O.O000I.O0 1 O.O0001_O0
12 _1-131 3 l.fl3Sl+O0 11 3.fl31i-01 1 O,O000i+O0



8 t, s PROGRAHST P (VESSIOM1.1 ) I&gOI 10/ 911992 e t s t

t , t STPOUALIFICIYIO!IIAMPL!7 [IYLITYERI (DRCAYSUPPRESSED) t t t

I ISOYOP[ SIYl G&MMA(MEV/DISC)BYGROUPAIDEAE,EIIEGY(Mir)
tEV/DISC 1 2 3 4 5 t 7

Ir_[CTIV[|_[RGY .400 .900 1,350 1,800 2.200 2,600 7.500
1 IR-iSM .255 .157 .000 .000 .000 ,000 .000 .000 ,581
2 1R-85 ,251 .000 .002 .000 .000 .000 ,000 .000 .514
3 lR-90 1.315 .077 .233 .462 .386 ,049 .019 ,045 3,860
4 1[-131M .142 .007 .000 .000 ,000 ,OOO ,000 ,000 .164
5 IS-85 1,003 .OOO .033 .023 .007 .003 .000 .000 1,830
6 1-131 ,190 .317 ,063 .000 ,000 .O00 ,000 .000 .723
7 IB-90M 1.388 .003 ,855 .195 ,472 ,186 ,118 1.440 4.730
8 BR-SO 1.g60 .000 .277 .096 .019 .037 .111 1.|20 5.330
9 Si-gO ,196 .OOO .000 .000 ,000 .000 ,000 ,000 .O00

10 T-_O .935 .000 .000 .OOO.000 .000 .000 .000 .000
11 TS-1311 .190 .112 .828 .377 .022 .074 .009 .000 2,270
12 TE-131 ,71g .110 .162 .142 ,003 .OOO.000 .000 1.500



8 t t _ PROGR&_STP (VHSX0H1.1 ) l&N01 10/ 9/19S2 t t t t

t t t STPOUILIFICITIOIIIUPL!7 ||Y LITTERA (DECITSUPPHSSED) t t t

IU! LOOPIlrOil_TIO!FORTHISJOYrOLLOIS.

IJ, IOMBEROYCO_POIIiTSUSEDI! TRISlOPLOOP: 2

leO!C, CALC.TTP!(OIIIVIITORY,llCOE|ITiATIOi): 0
II., -- |CTICOSP. --- |C_/Gm.

|DEC&T,C&LCUL_T!DIUGBT|iPiODOCTIO!(O/YR$,IlIO): 0
(DHP_ULT:0)

IT_X, _lllU! IOllli OrITii_TIOISPI! tlU STEP: 0
(nE_tUL!: 10)

|DIiOG, D|BUGOP_IOI(O/lO!Bi;OUTPUT,IIIUCEG): 0



t t J t PROGE&MST P (VERS:GN1.1 ) RAROI10/911992 t t t t

t t t SYPOUtLIrICATIOIII_KPLE7 |IY LITTEIi (DICA!SUPPIESSE_) t t t

SOOi:[LIBIAIY

!
SOURCE

]UCLID!

1 11-85# 1.000_00
2 11-85 1.0001_00
3 |i-90 1.000[*00
4 Ii-lZIZ 1.O00i+O0
5 ii-85 1.O00E.O0
6 1-131 1.O001.O0
7 IHO_ 1.O001_O0
8 11-90 1.O001+O0
9 Si-90 l.O0_I+O0

10 1-90 1.OOOi_O0
11 TI-131_ 1.O00Z.O0
12 TJ-131 1.0001_00

TOTALCLlSS1 4.000[+0_
TOYILCLISS2 2.000F,:O
TOTtLCLASS3 6,00_!_00
GIIIDTOTAL 1.200i_01



t , t t PEOGIAMSTP (Yl|SIOI 1.1 ) IllOl 10/ 911992 , t t ,

t t t STPOOALIIICATIOIIIAKFL[7 IlT LITTEIA (DECAYSVPPIESSED) t t t

• t STEPSOUIC[A|DVOLUKEISITIILIZATIO!

lid TIKE : -I,000|.00 IITIRVALSISTEP : 30
TIME

STiSTTIME: O.O00E+O0 PRIORLIKIT : 1.0000E-05
S_EP

DELTAT : O.O00E+00

|ITAIEA_ (i! CLASSlOft|E)
ttttit CO_Ol[l_tttttttttttttttttttttt
lO. IAK[ VOLUK[Oi|ASS 1 2 3

1 VOLUKE1 1.000i+O0CC

IKKOVALIATiS(II0! 1) : O.O00i+O00,000[+00 0.000[+00

ILOiUTKS(Ce /BE)! ( 1 YO2) = l.O00i,O0 1.000[+00 1.O00i.O0
TIAISK.IIACtIO!( 1TO2) : 1.000[,00 1.00OSLO01.000i+O0

S_iPSOOECEIACTOE(IIOgSOOiC[1) : 1.000l.O0 1.000i+00 1.0001+00

2 VOLOKE2 1.000[.00CC

ttttt iC_OKU_O_OICA!IS IGIOEEDttttt

IEKOVA;|iTlS (liOK 2) : O.O00E_O0O.O00E_O00.000[.00



4Ol
t t t t PiOGIAMS!P (rIBS!OK1.1 ) W OF 10/ 911992 t t t t

t t t STFQOiLIFICATIOI|IAMPL!7 [|! L|TT|!i (DiCk!SUPPIESSED) t t t

. t STSPSOURC!AIDVOLgl!III!IlLIIlTIO!

STEPSOUiCSDAT_FROMSCURCEII_U!

1
VOLU_[1

ROCLIDE

1 IR-85M l.O001.O0
2 IS-85 1.O00E+O0
3 11"90 1.000S,00
4 li-1311 1.000|+00
5 11-85 1.O00E+O0
6 1-131 1.000i+00
7 li-90M 1.0001+00
S SI-90 1.000[+00
9 Si-90 1.O00E+O0

10 Y-90 1.O001+O0
11 !i-131M 1.0001+00
12 !1-131 l.O00S+O0

VOLUK! 1.O00S+O0CC

YOYALCLASS1 4.000I+00
TOTALCLASS2 2.0001+00
TO!ALCLASS3 i.O00l+O0
6iAIDTOTAL 1.|00[+01



C-tt
t t t t PiOGIkKST P (TERSIO!1.1 ) tAMO! 101111992 t t t t

t t t STPOUALIFICATIOiIIAKPLETlit LITTEEi (DiCkYSUPPRESSED) t t t

t t STEPSOURCE&lDVOLUK[IRITIALIE&TIOR

ACTIVITIESATlID OFTHETIdESTEP

l
VOLUMEl

IUCLID!

1 Ii-85K 1.O00E+O0
2 11-85 1.000E.O0
3 li-gO 1.O00E*O0
4 IE-131K 1.O00E+O0
5 H-85 1.O00i,O0
5 1-131 1.000i+O0
T |E-90K 1.000!,00
8 dE-gO 1.O00E+O0
! Si-gO 1.000i.O0

10 _-gO 1.000i_O0
11 TE-1311 1.000E+O0
12 TE-131 1.000i,00

VO[OME 1.O00E+O0CC

TO_A[CLASS1 4.O00E_O0
TOTALCLASS2 |.O00l.O0
TOTt[C;iS$ 3 |.O001,OC
GLANDTOTAL 1.20Oi+OI



t t t t PiOGlkMS!P (VlISION1.1 ) IANOF 10/ 9/1992 t t t t

t t t STPOUA_IFICITIO!|lA[PL!7 [|Y LETTE!! (DECKYSUPPRESSED) t t t

t t ST[PSOURCElid¥OLUI!INITI_LIZaTIO!
,...

STPGAHHA8HI|LDIRGINFORMATIONCALCULATED

COgPOIEIT1 VOLUI[1

COgVliSlO!rICTO!: 1.00H,O0
VOLU_! : I.O00E+O0CC
II?AS0giC[ : 3.1611+05(ZZV/SZC/ )

PIITICLESOHC! IN!iGYSOURCEGIOUPINHGT
(ei0Z0Z/SZC/ ) (ZZV/SZCl ) (ZZV-IY£ZCZIVZ)

1 7.240!+04 2.896E+04 .40
2 1.009Z+05 t.0771+04 .90
3 3.5511+04 4,794E+04 1.35
4 1,868E+04 3.3631+04 1.80
5 5.8521+03 1,2871+04 2.20
G 3.f13E+03 9.4181+03 2.60
7 2.155Z+04 1.149E+05 5.33 (VUIIBLK)

TOTALS 2,585E+05 3.3851+05 1.31



t t , t PIOGliA_._ _ P iVli._IO! 1.1 ) I_il 01110/ 911992 t t t I

t t t STP00A;:?ICAYI01EIIIPLE7 lit LE!TE_. A(DICIYSUPPHSSE_) t t t

t t STE?i_TIV,'_IES&FTEi! HOUI

EIIDTIIIE : 1.O00E,OCHOUI IIYIiV[LS/ST£P : 90

SYA_TIIIE: 0.0001+00 IEiOi LIIIIT = 3.33331"06
STEP

DEL_AT : 1.000I.00i_UI

|AtAI[AD (lT CLASSIO_iZ|)
tStttt COIIPOI[II!tt,ttt,ttttttttttttttt
lO. IA_E VOLOIIEOi lASS 1 2 3

I IOLUKE1 1.000E.00CC

IIEIIOVALll_lS (FiOll 1) : 0.0001.00 0.00_.00 O.O001.O:

FLOEIIT|S (Ce IBM)F ( 1TO2) = 1.000E+O01.0001+00 1.0001+00
YIAISII.FIACTIOII( 1 TO2) : 1.0001+00 1.000i.O0 1.0001,00

2 VOLUK£2 1.000E.00C¢

ttttt tCCOllULIYOiDICI!;l ,ullOl|_ttttt

. UKOVtL,TIS (riOll 2) : O.O00J,O0 0.0001.00 0.0001.00

tt_ t0 STEPSIii1 USIDII|QUIilIGU lYll_GI OF .00 IYIIATIOISPl! STEP

g



Giq Gt t t t PROGR&KSTP (V|RSION1.1 ) NAIOI 10! 9/1992 t t t t

t t t STPOUILIFICITIO!IIAKPL!7 [|! L|TT|iA (DICIYSUPPN|SS[D) t t t

t t STXPiCTIVITI|Si?_ll I 10O!

ICYIYITINSlT lid O_TH!TIN!STEP

1 2
VOLONE] TOLONE2

NUCLIDE

1 Ii-HSK 3.185K-01 5,i8BR-C1
2 11-85 3.679i-01 |.321[-01
3 lR-90 1.086E-34 1.2791-02
4 I|-131K 3.670F01 6.3151-01
5 NN-85 1.841E-07 6,448E-02
t 1-131 3.68fl-01 |.326R-01
7 D-9OK 2.359E-05 9.5071-02
8 RB-90 1.440E-06 7,1771-02
9 $1-90 3.6791-01 t.321N-O!

10 T-S0 3,679E-01 t.321|-01
11 _l-131N 3,5951-01 6.2611-01
12 _R-131 1.349K-01 4.116[-01

V0LON! 1.0001+00CC 1.000[+00CC

TOTALCLASS1 1.0531.00 1.8751+00
TOYALCLISS2 3.684Z-01 6.9711-01
TOTALCLASS3 1.2301_00 2.4691.00
6NLIID_OYAL 2.652R+00 5,O41Z.O0



t t t t PiOGlJ-liST P (V|lSIOll1.1 ) IANO! 101911992 t * t '

t t * STP0UILIFICAYIOJl|fiIPL[ T lit LHT[!i (DECAYSOPPIISSiD) t t t

t, STIPACTIVIYIISiFY[! 1 SOUl

STPGffl|ASHIILDIIGIIFOEEAYIO!CALCULATED

COMPOIENT1 ¥OLOM[1

COIViiSlOIrlCYOi: l.O00i.O0
VOLUHi : 1.O00i+O0CC
BET&SOURC| = 3.245E+04(HEVISBC/)

PIITICLiIOO8:[ |IEIGYSOOIC! GIOUPII[IGY
(PHOYOI/SIC/) (HIV/SiC/ ) (KEV-EFFECTIVE)

1 2.0751*04 8.3001.03 .40
2 1.4121*04 1.2711+04 .t0
3 4.2401*03 5.7231+03 1.35
4 1.7101+02 3.078E+02 1.80
5 4.444Z+02 t.778[.02 2.20
l 4.460|*01 1.1601+02 2.60
7 2.83t[-01 1.3431.0C 4.73 (VUlUL|)

_OTALS 3.1771+04 2.813i+04 .7I

COHPOIIIY2 VOLU_[2

COI_||SIOIYACTO|: 1.000[+00
VOLOHi : 1.O00I+O0CC
I|TI 80URC! : 7.41t1+04(UV/frC/ )

PIITICLISOUIC!IIilG! 80OiCi QIOUPINEIGY
(PeOTOllSlCl ) (HIV/SlC/ ) (llV-lYYICYIVl)

1 3.8431+04 1.5371+04 .40
2 3.0111+04 2.7101*04 .I0
3 8.t711,03 1.2111+04 1.35
4 1.3701+03 2.4661+03 1.80
5 1.129[+03 2.1841+03 2.20
i 3.5411.02 t.206I+02 2.60
7 1.761i+03 t.388[+03 5.33 (IIIIAILI)

TOTIL$ 1.2121+04 6.1J41+04 .85



t t t t PIOGIAi(ST P (VgiSZOll1.1 ) b1Oi I01 9/1992 t t t t

t t t STPQUILIFICITIOI|IAJ_P$!7 ElYLITTE!i (HCAYSUPPRESSED) t t t

t t STIPIC_IVITIIStFT|i 2 HOU!

lIDTIlE : 2.000i.00|OOi II_[IVA;S/STEP : 90
TIWI

STIR!TIK[ : 1.O00i.O0lOUt lliO! LIEI! : 3.3333E-OE
ST[P

D|LTI! : 1.000[+00|OUl

|lTl IIAD(l! CLASSI_mEl)
tttttt COXP01[I!,ttttttttttttttttttttt
]0. JAK! VOLOl!Oi _ASS 1 2 3

! VOLUNE1 l.O00i+O0CC

IlmOVA;iiYIS (riO! 1) : 0.0001_00 O.O001_O0O.O00E.O0

rLOIiJYiS(Ce /BI) r ( 1 TO2) : 1.000|_00 1.000!.00 1,000|.00
_iAIS_.riACTIO!( ! TO2) = 1.O00E,O0I.O00E,O0 1.O00Z.O0

2 VOLOK!2 1.O00i+O0CC

ttttt ICCUKULATO|OEATIS IGIOIIDttttt

IIMOVlLIAYIS(rHOK2) : O.O00E+O0O.O00E+O0O.O00E.O0

ttt 90STIPSIEIEUS|DIEOUIilIGli iIIIIGIOr ,00 ff|IATIOIS?1! ff|P



t , t t PBOGEAgS T P (V|RSIOR1.1 ) IAIO_ 1019/1992 t t t t

t * t StP OULLIYlCIYIO!IIAIPLE? [EYLIYTE!i (DI:LYsgPPIESSED) t t t

t t SYIPAC_IVIYI|SAFT|!2 |99!

ACTIVITIISA! SIDOFTiE TIlE$TSP

I 2
VOLUME! VOLUI!2

19CLIOE

t 1i-85, 1.004E-01 7.877E-01
2 It-85 1.3531-01 8.6471-01
3 IS-gO 0.990|+00 1.279E-02
4 ll-l]ll 1.347E-01 8.632_-01
5 11-85 3.3901-14 6.4481-02
t 1-131 1.3551-01 8.65SI-01
7 IS-90M 5.470|-10 9.507E-02
8 li-lO 3.2148-11 7.1771-02
! Si-gO 1.353E-01 8.647[-01

10 1-80 1.353E-01 8,6478-01
11 Y1-131! 1,2921-01 8.5111-01
12 _l-131 3,286i-02 4.8111-01

VO;UM[ 1.O001+OOCC 1.000I+00CC

_OTALCLASS1 3.704E-01 2.528E+90
_OtiLCLASS2 1.355[-91 9.299[-01
TOTALCLASS3 4.3271-01 3.2281+00
GLLID_OTAL 8.3871-01 t.fl7l+90

• .



t t t t PROGRAMST P (VEESION1.1 } RAJIOI_10/ 911992 t t t t

t t t STPOUALIFICATIOKIIAMPLE7 IRTLETTERA (DSCA!SUPPRESSED) t t t

t t STEPACTIVITIESA?TER2 SOUl

STPGINNASHIELDINGIIlrOil_,._IONCALCULATED

COW_O_ENTI VOLUKEI

CONVEISIO!fACTOR:1.0001.00
VOLO_£ : 1.0001+00CC
BITASOURCE : 1.131K+04(KIV/SEC/ )

PARTI_LESOURCEINEIG!SOURCEGROUPIIEIGY
(PHOTON/SIC/) (KEV/SiC/ ) (KEV-EFFECTIVE)

I 7.188E.03 2.875E+03 .40
2 4.979K+03 4,481K+03 .90
3 1,4t3E+03 1,975i.03 1.35
4 |.035E+01 1,086E.02 1.80
5 1.597E+02 3.514K+02 2.20
6 1.602i+01 4,164i+01 2.60
7 6.569i-06 3.107E-05 4.73 (VUlULE)

TOTALS 1.387E+04 9.833E+03 .21

COKPOEEN!2 VOLUKE2

COIVERSIONfACTOR: 1.00OK.U0
VOLUNE : 1.0001+00CC
INTASOURCE : 9.4151+04(KEVlS|C/ )

PARTICLESOURCEINERG!SOURCEGROUPIIERG!
(PmOTOR/SEC/) (XEV/SRCl ) (XEV-IPFR:TIVE)

I 5.118E+04 2,047K+04 .40
2 3,885R+04 3.4971+04 .90
3 1,157E+04 1.512E+04 1,35
4 1.476E+03 2.t57E+03 1.80
5 1.407E+03 3.096K+03 2.20
i 3.820E+02 9.t31K+02 2.tO
7 1.761E_03 g.388E+03 5.33 (¥LIIABLI)

TOTALS1.066E+05 8.71K+04 .82

ts t tld PROG|AI STP (VERSION1.1 )

T III OYF = 14: 4:7 _lTI :101 911992
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_t t PMOGB&I STP-PC (TEESEIELDER-SEDG£1IS AT YOUR SERVICE t t = _ _ 'I,o_ O.T o_//

t t VXISIOI IOl[mES:l.I ilflSIOII DA_'| i_S 9/29/92

t TOD/,Y'S D_T! : 10/9/1992 STAi! Till! = 15:4:28

IEPIOD_CUO_OFIWPO!D_A_ECK

+ + + + + + + +

IV=3 IS: !

II: 12 HK=3 H_=7 EL=2
1[i'B5N 1 4.2978E'05 54.0234_'0310.0000E+0010,0000[+00
2[R'85 1 2.0490E'0g 19,0683['06 56.5688['06 10.0000E+00
31R'90 I 2,1446E-0210.0000E+0010.0000[+00I0.0000[+00
4H-131!1 6.7758[-07 t1,0836E-08 10.0000E+C010.0000E+00
5BZ-85 2 4.02991-03 10.0000E+0010,0000r+0010.0000_+00
61-131 2 9.97831-07114,9932E-06124,62101-0410.0000I+00
7lH01 3 2.fl661-03 32.5521E-0310.0000E+0010.0000E+00
8fi-90 3 4.4149E-0331.88941-0276.1792E-0510.0000|+00
9SI-90 3 7.6801E-1072.6248E-0384.4149E-0310.0000i+00

10T-9C 3 3.0C381-0697.68011-1010.0000E+0010.0000E+00
11TF131M3 6.4180E-0610.0000E+0010.0000E+0010.0000E+00
12TE-1313 4,6210E-04111.4248[-0610.0000i+C010.0000[+00

.40 .90 1,35 1,80 2.20 2.60 7.50
1Im-85_,255157.0123-3000+0000+0000+0000+0000+0581+0+
2[i-85 .251000+0223-2000+0000+0000+0000+0000+0514+0+
3[1-90 1.315766-1233+0462+0386+0491-1190-1448-13a6+!+
4ZE-131B.142664-2000+0000+0000+0000+0000+0000+0164+0+
5BE-851.003000+0334-1233-1659-2275-2000+0C00+0183+!+
6]-131 .190317+0625-1000+0000+0000+0000.0000+072_+0+
7RB-9011,388344-2855+0195+0472+0186+0118.0144+1473+1+
81B-901,960_00+0277+0963-1192-1366-1111+0162+1533+1+
9Sl-90 .196000+0000+0000+0000+0000+0000+0000+0000+0+

10Y-90 .935000.0000+0000+0000+0000+0000+0000+0000+0.
11T[-131B.190112+0828+0377+0219-1735-1871-2000+0227+I+
12TF131.719110+0162+0142+0323-2000+0000+00C0+01_0+1+

°



t t t P R 0 GR AH S T P - P C (THESHT.ELDER-SKDGE)I S Ji_ _ 0 _ _ S _ _ V I C_ t t t

ts VlISlOI 1011911:1.1 IIVISIOI DATE I|S 9/29/92

* TODAT'S DATI : ]0/9/1992 STAI! T]III : 15:4:28

I 'SOORCE°
11,0 21.0 31.0 41.0 51.0 61.0
71.0 81.0 91.0 101.0 111.0 121,0

0
!
STPOUALI_ICATIO!|IAMPL!8 I!Y LITTI! CCOITIIUOUSSOUHCi
IJ: 2
1 'VOLO_E1'
2 'VOLOK!2'

SOU!C!t!D rO;OI! III_IILIZ_TIO!
v 1 1,00CC
! 2 1.00CC
F1201.0
Cl101,0
112
1 !00!
iCTIVITIiSIYTEi1 lOOm
2 HOUm
ICTIVITII$lrT!l 2 HOUR
!
!



t t t t PIIOGRANST P (VEmEIOR1.1 ) ilARO!10/ 9/1992 t * t *

DATAtORTHISRUIORSERIESOFRU_S

IOIRElOYISOTOPES(DATAC&liDS)= 12

liglBEiOYCOMPOIEITS(ILLIUIS): 3

iiUIREROFCLASSESOFISOTOPES= 3

liOlBEEOYSOUICES(IAIIMUM) = 1

IU_BEiOrGffKAGIOUPS = 7

IgNDlliOYPliEglisOliS(l_Illgl) = 2

STORIGELOCATIOiiSiiiiOUESTED=225000

STOiikGELOCAYIOESUSED = 1045



t t t t PROGBAMS T P (VERSIOH1.1 ) R&IIOH10/ 9/1992 t * t t

t t t STPOU&LIFIC&TIO!IIAIIPLI8 [lT LIT_EICCOITIIUOUSSOUIC! , t t

IOCLID!DATtIBPUY(LIBRARY)

BUKBERBA_E CL&SSL&_DA(I/BR)PRECURSOR(BO.,R&TE)-

1 [E-85M 1 1.5472E-01 5 1.5447F01 1 O.O000Z+O0
2 1R-85 1 7.3_64E-06 1 1.5564i-06 5 1.2024E-08
3 11-90 1 7.720fl+01 1 0.00001.00 1 O.O0001+O0
l II-131H 1 2.43931-03 6 2.t490X-05 1 O.O000i+O0
5 !1-85 2 1.45081+01 1 O.O000E+O01 O.O000E+O0
6 1-131 2 3.5922E-03 11 2.7947|-03 12 3.5922E-0]
7 iB-90K 3 9.6718E+00 3 1.15101.00 1 O.O0001+O0
8 In-90 3 1.589fl.01 3 1.4002[+01 7 3.6555E-01
9 SI-90 3 2.76481-06 7 2.?012F06 8 2.7648i-06

10 Y-90 3 1.0814E-02 9 1.0814E-02 1 O,O000E,O0
11 TI-1311 3 2.3105E-02 1 0.00001.00 1 O.O000i+O0
12 Ti-131 3 1.6636E+00 11 3.t9311-01 1 O.O0001+O0



t t t t PiOGIAMS ! P (VlI$IO! 1.1 ) lA! 0! 10/ 9/1992 t t t t

t t t STPOUALIFICATIO!IIAIP;| 8 |[Y L[TTEiCCOITIIUOUSSOUSe! _ t t

I ISOTOPE 8ZTA 61MKA(I[_/DISC)5! GiO_Pill_ KI_.[IH;! (_[V]
WEVlDISC1 2 3 4 5 6 7

IFYiCTIV!llEEGY .400 .900 1.350 1.800 2.200 2.600 7.500
1 1i-851 .]55 .157 .000 .000 ,0O0 .000 .000 .000 ,581
2 H-85 ,251 .000 .002 .000 .000 .000 .000 .000 .514
3 [i-90 1.315 .077 .233 .4E2 .386 .049 .019 .045 3.860
4 IE-1311 .142 .007 .000 .000 .000 .000 .000 .000 ,164
5 11-85 1.003 ,000 .033 .023 ,007 .003 .000 ,000 1.830
i 1-131 .190 .317 .ft3 .000 .000 .000 .000 .000 .723
7 li-90X 1,388 .003 .855 .195 ,472 .186 .118 1.440 4,730
8 ll-90 1.960 .000 .277 .096 .019 .037 .111 1.|20 5.330
9 8i-90 .196 .000 .000 .000 .O00 .000 .000 .000 .000

10 Y-90 .935 .000 .000 .000 ,000 .000 ,000 .000 .000
11 T1-1311 .190 .112 .828 ,377 .022 .074 ,009 .000 2.270
12 TI-131 .719 .110 .162 .142 ,003 .000 ,000 .000 1.500



.,,, P,oo._s_P,,_o_11_ ,.oi_o/,/1992,,,, I-_ _ r_
t t t STPQUALIPICITIO!|limPL!8 I1! Lff_l! CCOITIIUOUSSOUIC! t t t

t

IU_LOOPIIrOi_ATIO!YORTEIS|UI YOLLOgS.

|_, IUIBEROFCOIPOIEHTSUSEDI| _HISIU! LOOP= 2

|COle, CALC.TYP!(O/IIVIJTORYo1/COJC|ITi_TIO|): 0
I1., "" ICUCO_P."'" iCUGI.

IDECAT,CILCULIT!DIUGHTI|?IODUCTIOI(O/YIS,i/lO): 0

ITI_I, lllllO! I011[! OrITIiITIOISPl! Tile STIP: O
(DKFIULT: 10)

|D|IOG, DIBOGOPTIOI(O/IOIK_LOUTPUT,1/WU:EO): 0



H 1'7',,,, ,,o_._,,, I,.s_o,11I ,.o_1o/,/_,,2,,,, _ _ - ,-
t t t STPQUALIIrlCITIOllIIAIIPLI8 fly LITTERCCOIlTIIIOOUSSOURCE t t t

SOURCELISRARY

1
SOUIC!

IUCLID!

1 11-85M 1.0001.00
2 11-85 1.0001.00
3 IFg0 1.0001,00
4 I[-131M 1,0001.00
5 11-85 1.000i+00
t 1-131 1,0001+00
7 IB-90M 1.0001_00
8 lD-90 1.000E.00
9 Si-90 1.0001_00

10 Y-90 1.000i+00
11 Ti-1311 I.O00E+O0
12 _i-131 1.O00l+O0

YO_ALCLlSS1 4.000[.00
TOTILCLISS2 2.000E.00
TOTILC;AS53 |.0001_00
GWDTO_AL 1.2001+01



,,,, .o.. sTF Ims_.1,1_ .,. lo/I/.. ,,,, _ _ _ t'_
t , t STPOOiLIrlCiTIOIIIUPLI SEll LITTliCCOIYIIOOUSSOOiCI t * *

t t |TIP SOglC|U| YOIOI!!IIITIA_IZATIO!

lid Till = -1.O00l+O0 IITIIVALS/SYIP : 30
Tile

ITALYTill = 0.0001*00 IllOi Lilly : 1.O0001"OS
SlIP

IILTAI = l.OOll.O0

Ilia lbl (JTCLASSIOllil)
tttttt ¢OIPOIII!tttttttttttltttttttttt
I0. lAKE 10LOllOIKISS ! 2 3

. .

1 VOLOlllI l.O001+O0CC

ttStt ICCUIOLITOIIICAYII IUOIIDttttt

IIKOVILlilts (rlOI li : O.O00t.O0 0.0001.00 O.O001.O0 ++

ILOIIIIliS (CC /ii) r ( I TO2l : 1.0001+00 1.0001.00 l.O00I+O0
TllISm. rllCTIOI( 1 lO II : 1.O00l+O0 1.000|.00 l,O001+O0

C IOUiClillYIrAC_OI(rlOMSOUICI1) = 1.lO01+O0 1.lOOl+O0 1.O001.O0

2 lOL_ii2 1.O001+00CC

ttttt iCCUIULIIOIDiel! II lflOUDttttt

UWOVALblIS Irl01 2) : O.O001+O0I.lOOl.O0 |.O001+O0

1



o

t t t t PIOGiI_ STP (I|iSIOI 1.I ) IAi O_ I01 _11992 t , ,,

t t . STP0OALIrICATI01IIi|PL! 8 H! LITTE!CCOIYIIUOUSS0UIC! t t t

t t STIP$001C!UDV0L_! IIITIALI|ATIO!

COI:_IOOUSSO0|CIDATArlOKSOOiCiIIP_! (/Ii}

!
VOLO|!l

I_CLIO[

1 11-851 1.000l.00
2 1i-85 1.000l+00
3 Ii-90 1.0001.00
t II-131K 1.000l.00
5 li-85 1.0001,00
6 1-131 1.0001.00
7 li-g0| 1.000|.00
8 lH0 1.0001_00
9 li-90 1.000l.00

10 T-B0 1.000|_00
11 TI-131K 1.000l.00
12 TI-131 1.O00l+O0

VOLOKE 1.000E+0OCC

TOTALCLASS1 4.0001_00
TOTALCLASS2 2.0001+00
TOTA/,CLASS3 t.O00|_O0
£1AIDTOTAL 1.2001_01



Hl_ ¸ _t_
t t t t PIOGIA! S!P (V||$IO!1 1.1 ) IAI O! 101 !11992 t t t t

ttt |II_SO _O_[D iLL VILO|S _0 || Iii0 rO! lY" 0



,2 t.-tt"/
** t t PEOflA_ STP (VItSIOI1.1 ) |AION Ie1911192 t t,,

t t t StP OUiLIrlClTlOI|ItIPLEI [IY [|tt|I CCOITIIUOUSSOUECE * * t

t t ST|PtCTI¥ItIISirt|| ! lOgl

lID tile : l.O00l+O0iOUi IIYEIV|LS/SY[P : 30
time

STAE!tlM[ : O.OO0|+OC IllO! LIMIT : 1,O00H'O5
ItEP

DELTAt = 1.000|+00IOU!

DIYLI|AD (lt CLLSSIUIIEi)
tttttt COIPOI[I!tttttttUttttttttttttt

I0. IUE VOLOI/EOIllSS I 2 3
. .

I VOLOI[[I l.O00I+O0CC

ttttt ICCU_UL_tOE licit IS I61011Dttttt

IItOVLLlifts (rlol 1) : O.O00I+O0 O.O00l+O0 0.0001,00

rLOIIIYES(CC lbl) ! ( I +0 2} = 1.000|+00 1.O00i+O0 1.0001+00
YIIIS_.rbCTIOI( I tO 2) : 1.O00E+O0 l.O00l,O0 I.O00E+OG

C SOOlCllltl tlCTOl(flOESO01ClI) + l.O001+O0 1.0001+00 1.0001+00

2 IOLOIIE2 1.0001.00CC

ttttt ICCOKULLYO!DICEYII IGIOIIDttttt

IIJOVLLliliES (HOI 2} = O.O00t.O0 O.O00l+O0O.O00l+O0

ttr 30 IYIP5Ilil USEDIIOOt_IIGld 11111151O! ,OO ItIILYIOlSPlI ItEP



t t t t PIOGiAXSTP (VEtSIO|1.1 ) ft!Oi 1019/1992 t t t t

t t t STPOOALIFIPATIOIIIIMPLi8 ||! L|TT|ICCOITXIUOUSSOUIC| t t t

t t SYIPACTIVXTIISlYT|i 1 iOOl

ICTIVlTIISAT11DOYTS! TIH STEP

1 2
VOLU_E1 VOLUI!2

|UCLID|

1 ll-85M 6,3211-01 3,67tE-01
2 U085 6.32II-01 3.6791-01
3 11-90 6.3211-01 3.6791-01
4 ll-131K |.3211-01 3.|7H-01
5 11-85 6.3211-01 3.i791-01
t 1-131 i.]211-01 3.67H-01
7 li-90K 6.3211-01 3.6791-01
8 11-90 1.3211-01 3.t7g1-01
! Si-90 |.3211-01 3.6791-01

10 t-10 i.3211-01 3.6791-01
11 T1-1311 6,3211-01 3.6791-01
12 f|-131 |.3Iii-01 3.|791-01

VOLUll[ 1.0001+00CC 1.000|.00CC

YOTALC_iSS I 2.5281.00 1.4721+00
YOYU,CLASS2 1.2t41+00 7.3581-01
TOTALCLLSS3 3.7931+00 2.2071+00
61|lid TOTAL 7.5851.00 4.4151.00

,e



Hl"/t t t t PlOGIAKS ! P (VliSlO! 1.1 ) li! O! 10/ 911992 t t t t

t t t STPOUILIFICkTIO!IXUPLE8 ||! LIT?|ICCOI?IIUOUSSOUICI t t t

t t STEPICTIVI_IISl?_|i 1 80g!

•... STP6_KUSRIELDIIGIlrOl_TIOICILCUL_?|D
..

COKPOIEI!1 VOLUKE1

COIVIiSlOIrLCTOi: 1.000i+O0
VOLOK[ : 1.0001+00CC
llTi SOOiC! : ].SS81+05(EEV/SlC/ )

PIIT;CL[SOOBCl|8[IG! SOOICI t|OOP|l|lG!
(PROTO!/SiC ) (UV/S|C/ ) (m|V-|FFIC_IVl)

1 4.5761.04 1.8311,04 .40
2 6.3751.04 5.7381.04 .10
3 2.245|.04 3.030|+04 1.35
4 1.1811,04 2.1261,04 1.80
5 3.t_g[+03 8.138|803 2.20
t 2.3091,03 6,004[+03 2.60
7 1.3621,04 7.2621,04 5.33 (Vi!Ii|Li)

tOtlLS 1.1341,05 2.1101.05 1.31

COKPOIEI!2 VOLOKE2

COIV||SIOIF|C_Oi= 1.000|.00
VOLOII| : 1.0001+00CC
llt£ $0OIC! = 1.153E+05(IIV/IICI )

PII?ICL|IOUICI IlllG! S0OICI 6|0gP11llOt
(HOTOI/SICI ) (B|TtSKC/ ) (KET-IFFICtlV|)

1 2.6531,04 1.0551.04 .lO
2 3.7101,04 3.33gi+04 .g0
3 1,30i1+04 l,Till+Ol 1.35
4 1.8731+03 1.2371.04 1.80
5 2.1531+03 1.73i1*03 2.20
t 1.344E+03 3.4g41.03 2.i0
7 T.929|+03 4.22fl,04 5.33 (TLIIIILI)

tOtlLS 9.5101*04 1.2451+05 1.31

,'+ " l,



t t t t PIOGRAKSTP (VERSIOg1.1 ) UNOK 10/ 911992 t t t t

t t t STPQUILIrlCATIOIIIAIPL!8 [lT LIT_|i CCOI_IIUOUSSOUIC! t t t

t t STIPIC_IVI_IISlYIiIIloll

Iii IIH! : 2.OOOi+O010gl IIIEiIILS/STIP : 30
TIlE

SIAl! TIK_: 1.lOll+OIloll IliOl LIJI! : l.OO0Ol-lI
STIP

|IL_A! : 1.0001+00iOU!

DATIHiD (1! CLASSIUU[E)
,ttttt C01POIII!tttttttttttttttttttttt
10. lA!! V0LgH0! lASS l 2 3

I IOLUK[I 1.000E_00C¢

ttttt ICCO_OL_YOiDiClY1S I610IEDttttt

Ill0Vl; UTIS (rlO_ 1) : 0.0001.00 0.0001.00 0.00II+00

rLOIIIYiS ICe Iii) ! ( 1 TO2) : 1.OOOi_OO1.OOOg*O01.OOOl.OO
flUSh, filCTIOI( 1 TO2) : 1.0001,00 1.O001.O0 l,O001*O0

C SOOICIll!l rl:T01 (li01 I001CI1) : 1.0001_00 1.000I_00 1.0001+00

2 V0L_[ 2 1.000[_00CC

ttttt ICC_U_iT01|ICi! IS I6101[Dttttt

IIIOV_LUT[S(YlO_2l= O.O00i_O0O,O001.O00.0001+00

ttt 30 ST|PSUi! OSIDIIOIIlIIGIIIVI_GI Of ,00 ITiiI_I01SPIIST]P



t t t STPQUALIFICATIOI|XAUPLE8 lETLITTEICCOI_IIUOUSSOURC! t t tt t STEPiCTIVlTIISi?_li 2 lOgi

|CTIVlTI|SlT I1_ OFTHETIlESTIP

1 2
VOLUNE1 VOLUK!2

JOCLIDE

1 1i-851 8.647E-01 1.135E+00
2 11-85 S.6471-01 1.135l.00
3 II-90 8.647K-01 1.1351,00
4 IE-131K 8.6471o01 1.1351.00
5 11-85 8.647K-01 1.135I.00
6 1-131 8.6471-01 1.1351+00
7 IS-901 8.6471-01 1.135E+00
8 11-90 8.6471-01 1.1351.00
9 Si-g0 8.6471-01 1.135|,00

10 Y-90 8.647i-01 1.1351+00
11 fl-131K 8.6471-01 1.135E.00
12 TE-131 8.6471-01 1.135[+00

VOLUI[ 1.000[.00CC 1.0001.00CC

TOTALClaSS 1 3.459i.00 4.5411._0
TO_ALCLASS2 1.729E.00 2.2711.00
TOTALCLASS3 5.1881.00 i.8121.00
6RAID_OTAL 1,038E+01 1.362E+01



t t t t PROGIi/_MS T P (VRRSIOI1.1 ) RAIlOI 10/ 9/1992 t t t t

t t , STPQOALIrICITIOIIlffPL! 8 EEYLITTERCCONTIIUOUSSOURCE t t t

t t STEP|CTIVlTIISIYTER2 llOUR

STP6AllJtASHIILDI|OIllFORMATIONCILCULATED

C08PORE_TI V0LUII1

C01VEESIO!YACTO!: 1.0001.00
V0LUIE : 1.000I.00CC
lllTASOUECl : 2.7331.05lHr/sRc/ )

PIITICL!IOOIC! IIEIGYIOURC! GROUPIIEIGI
(PIOTOI/SIC/ ) (UV/SlC/ ) (IEV-irrlCIIVl)

1 6.2|0I+04 2.5041+04 .40
.... 2 8.7211+04 7.849E+04 .90

.... 3 3.070E+04 4.1451+04 1.35
4 1.|151.04 2.9081+04 1.80
5 5.0|0|+03 1.1131+04 2.20
6 3.159E+03 8.2131+03 2.10
7 1.fl41+04 l.g33E+O4 5.33 (VAIIULI)

TOTILS 2.235E+05 2.g271+05 1.31

C0llP0ll!! 2 IOLUK!2

" C0lVEISl0lrlCTOl: 1.000lR00
IOLUM! : 1.0001+00CC
IIYl SOUICI : 3.589R+05(n|VlSICI )

PAITICLISOURCElllllGt SOUICI llOUP IIHG!
(PHOTOI/IEC/) (IIUIECI ) (IIV-IYYlCTIVl)

1 8.220E+04 3.288E_04 .40
2 1.1451+05 1.0311+05 .g0
3 4.0311+04 5.4421+04 1.35
4 2.1211.04 3.8181+04 1.80
5 6.|44R+03 1.4621+04 2.20
l 4.148R.03 1.0781+04 2.t0

" 1 2.1171+01 1.3011+05 5.33 IVtllllll)

TOTALS2.g351+05 3.8441+05 1.31

t t till !10f!111 STP (VlISIOI 1.1 )

Till 0!! :15: 8:lg IITI :lO/g/1992

I I II II rl IIII II
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, t t p R0 GRA H ST P- P C :THESHIELDER-_EDGEII S A T TOUI S E EV I CE _ , t

l, ViISIOI IOKBEI:I.I E[VISIOI ])ATE IJS 9/29/92

' TOD A! ' S 9&TE = 10/ 911992 ST&IT TIM! = 15:14:58

REPI3DUCTIOIOFI_PUT9&TADECK

4, 4, 4, + + + 4' 4'

li;': 3 IS: 2

II: 12 I[: 3 IG: 7 IL: 2
111-8511 4.2978[-05 54.0234E'0310._000[+0019.0000[+00
Hi'aS 1 2.0490|'09 19.0683E'065_.5688_'9610.0009[+90
_[i'90 1 2.1446E'92 I0.9090E+0010.0000[+0010.0000E+00
4H'13111 6.7750E'07 61.9836E'0819.90001+9010.0009[+00
51|'85 2 4.0299['03 19.0000E+0010.9999i+9010.0900E+99
|I'131 2 9.9783E'07114.gg]2E'06124.62101"9410.0009i+90
7Eg"99m3 2.f166E-93 32.5521E-0310.9999[+0019.0090E+99
fiB-90 3 4.4149E-92]1.8894F-9276.1792[-0519.99901+99
]SI-90 3 7.6801E-1972.6248E-9384.4149E-0319.9000E+90

I01-90 3 3.9038E-OG9_.6891E-1919.9099E+0019.9009[.90
11TE-13113 6.4180E-0610.0999[+0019.9900;+9019.009CE+90
12TE-1313 4.6210E-94111.42481-06 19.9099E+0010.0090E+99

.49 .90 1.35 1.80 2.20 2.60 7.50
IIi-HB .255157+0123-3000+0090+0099.090G+9900+0581+0+
21E-85 ,251000+9223-2990+0090+9990.9090+0909+9514+0+
3IE-99 1.315766-1233+0462+0386+0491-1190-1448-1386+1+
4ZE-I31B,142664-2000+0000+0090+0900+0000+9000+91_4+0+
5lE-85 1.99309G+0334-1233-1659-2275-2099,9990+0183+I+
61-131 .190317+0625-1090+9909+0099+0900+9000+972],0+
71B-99M1.388344-2855.0195+0472+9186+9II8+0144+1473+1+
819-991.960000+0277+0963-1192-1366-1112+0162+1533+1+
9SI-90 .196090_9099+0090+9099+9099+9990+0999_9000+9+

10Y-9C .915009+9099.0900+9009+0909+000G_9000_0000+0+
11TE-131M.199112+9828+0377+9219-1735-1871-2909+0227+1+
12TE-131.719119+0162.9242+9323-2000.000_+0000,9150+I+



J

tt VIiSI01 Iglllli:1.l lEVI SIO! DkTE Ills 9/29/92

* !0 Di!' S _tT ! = 10/ 911992 S!A! ! T II! : 15:14:59

1 'SOUICE'
11.0 21.0 31.0 41.0 51.0 61.0
71.0 81.0 91.0 101.0 111.0 121.0

0
2 'S0OiC!!: 2H'
0
!
STPQUILI?ICI!I0!Ill, PL!9 II! II!TEl I CHHESt Ill SOURCE
IJ: 2
1 'VOLOB!1'
2 '¥0_! 2'
"1
SOUICIlID IOLgHEIII!I_LIZHIOI

%
v 1 1.00 CC
V 2 1.00CC
r12Ol.O
SllOl.O
1 lOgi
iCTIVITIESHTE!1 HOUi
I 2 2
2 1001
IC!IVI!IISIf!El 2 !001
|2101.0
!
!

+ . . 4" . . + +



,,,, .o.. sYP mm. 1.1I m. 1o/0/Im ,,,, _" _°_I7"

|lT_ rot TilS Igl OIS|llIS OYI_$

lUflli OrIIOTOPIS(llnl Clln$) : 12

|nii| OrCOIPOIEIT_(_LLtH$1 : 3

lOIlli OrCLISSlSOFISOTOPES: 3

101111O! |O01:IS(lilllOll) : 2

lOlllll O! 611111|lOOPS : t

• IOlllll OYtllCOlSOlS(llltlOll) = 2

ITOIIGILOClttOISIIOUISTI_ z225000

It01161LOCIYIOISOEID + 1074



12.'2-t t t t PItOGi_.ttST P (vgitSXOll1.1 ) I_I01l 10/ 911992 t t t t

t t t S_pOUI;IFIC&_IOI|IIIPL! 9 11! II_Tg!I Cil[TgSI Igi _OUiC! t t t

IUCLID|01_1IlPg! (LIIIAIY)

IUflE! li_E CLISSLil_l(1/ii) _ilCUISO!(10.oll_I)-

1 li-851 1 1.54721-01 5 1.54471-0I 1 0.00001.00
2 11-85 1 7.37641-06 1 1.55641-06 5 1.2024E-08
3 II-SO 1 7.720tg.01 1 0.00001.00 1 0.00001+00
i II-131B 1 2.43131-03 | 2.|4901-05 I 0,0000E_00
5 11-85 2 1.45001.01 1 0.0000|.00 1 0,0000g+00
t 1-131 2 3.59221-03 1I 2.7147|-03 12 3.5922g-03
7 li-]OK 3 t.|7181.00 3 1.15101+00 1 0.00001.00
8 11-]0 3 1.58941.01 3 1.40021.01 7 3,65551-01
! 11-90 3 |.7|481-06 7 2.70121-06 8 2,7648[-06

10 l-JO 3 1.081fl-02 ! 1.00141-02 1 0.0000[,00
11 71-131! 3 2.31051-02 1 0.00001,00 1 0.00001+00
12 _1-131 3 1.1i3t1+00 I1 3.i9311-01 1 0.00001.00



t t t , PEOGfiKSTP (VEE$IGI1.1 ) |&_OI 10/911992 tt , ,

t t t STPQ0i;IFICiTI0!EIAIPL|9 [lT [[T_EEI C|EATESi I[! $0OECE * t t

! ISOTOPE IET_ G&KIA(K!V/DISC)IY Gi0OP110I_Z.IEHG!(KEV)
UV/DIS: 1 2 3 4 5 | 7

EFFECTIVEHEIGY .400 .S00 1.350 1.80G2.200 2.600 7.500
I |1-85_ .255 .157 .000 .000 .000 .000 .000 .000 .581
2 [i-85 .251 .000 .002 .000 .000 .000 .000 .000 .514
3 |l-SO 1.315 .077 .233 .462 .388 .049 .019 .045 3.880
4 IE-131! .142 .007 .000 .000 .000 .000 .000 .000 .1|4
5 8R-85 1,003 ,000 .033 .023 .007 .003 .000 .000 1,830
i 1-131 .190 .317 .063 .000 .000 .000 .000 .000 .723
7 El-SOn 1,388 .003 .855 .195 .472 ,186 .118 1.440 4.730
8 ft-SO 1.t60 .000 .277 .096 .01_ .037 .111 1.620 5.330
! ft-g0 .196 .000 .000 .000 .000 .000 .000 .000 .000

I0 1-90 .t35 .000 .000 .000 .000 .000 .000 .000 .000
11 TE-1311 .190 .112 .82E .377 .022 .074 .009 .000 2.270
12 T1-I31 .719 .110 .162 .142 .003 .000 .000 .000 1.500



, t t t PIOGE_MSTP (rEEs]oi 1.1 ) I&_OK 10/ $11992 t t t t

t t t S_POU|LIIICAIIO!|IIilPLE 9 Ell IlT_I! I Cl|lllS i IEI SOU|CE t t t

_ IUI LOOPII?O|aATIOI?Oi IRIS lull IOLLOIS.

IJ, IOl|li OI COmPOl|ltSU$IDII I3IS llnl LOOP: 2

ICOIC, CILC.IYPI (O/IIVlITOII, l/COICIItitTIOl) : 0
I|., -- |CI/COIP. --- iCI/G_.

lD|CIT, CILCO_iTIDIO6HTI!PIODOCTIOI(OIT|S,1/IO) : 0
(DirlUL! =0)

ITfll, lllllO_ I01H! O! ITIilTIOIS Pl! _I1! S_IP: 0
(Jigl_L! : 10)

UIIOG, iIIOG OP_IOI(O/lOIll; OI_P_, lllOClOI : 0



J ":1"
t t t t eiOGi&MS T P (VEISIOll1.1 ) lA! 011lO/ ]/19_2 ttr t _.

t t t STPQUAIIrICITIOI|IIKPL| 9 |IY I|TYE|! CiEAT|$I I|U SOUiCE t t t

SOUDCELlliAIY

1
SOUICE

IUCLIDI

I |i-85K l.OOO|,O0
2 |1-85 1.OOOE.O0
3 li-gO 1.0001+00
4 11-I3Ii 1.0001_00
5 li-85 l,O00i_O0
t I-I3I 1.000|_00
T U-90K 1.0001.00
8 I1-|0 1.000|+00
9 ii-90 l.O00i_O0

10 Y-lO l.O00l+O0
11 TI-131g 1.000|+00
12 71-131 1.0001+00

_OTA_CLASSI i.O00E+O0
?O_i[CLiff 2 2.0001_00
TOTALCI_SS3 t.O00[+O0
tiUD YOIIL 1.2001+01



I t t t PIOGEAKSYP (V[IS:ON1.1 ) Ill;Oil ;0/9/1992 , t t t

t t t STPOU_.LIPICITIOIIIILIIPL!9UY IE_t|i I CIEIYiSI Illl SOUR.'! t t t

t t STEP$OUR:Elll_ V0LUlflIIIYIILIII',I0!

lid TIlE : -1.0001+00 IITHVILS/SYEP : 30
tiN[

STAITTIMZ= 0.000|+0G lliO! LIWIT : 1.00001-05
|YIP

DECYL! : 0.0001+00

DIYAHID (BYCLISSIOKIEi)
tttttt COIP0_EI!,,,tttttttt_tttttttttt
I0. IltE VOLOllOi ILISS 1 2 3

1 VOLnEI 1.0_01+00CC

Ill:VlL ILTIS(riO! 1) : 0.000l+00 O.000i+00 0.0001+00

fLOWbYES(Ce /Ii) ! ( ! TO2) : 1.000l+00 1.0001+00 1.000i+00
TIINSK.friCtiON( I TO2) : 1.0001+00 1.000E+00 1.0001.00

STEPSOURCErACY0!(FIOKSOUIC!1) : 1.0001+00 1.0001+00 1.000l+00

2 IOLOIIE2 1.0001.00CC

II_OVlLI|YIS (rlO! |) : 0.0001+00 0.0001+00 |.0001+00



d/0 22..,,,, .oG., sTP (msto,1,1) .,o, 1o/9/1192,,,, -_ -_"

t t t STPQOILIPICITIOiIll_P11g U_'IlTYEII C|IITESI Iii $OUIC! t , t

t t STEP$OUICilid IO;UIEIIIYIIL]ZIYIOI

• . .

• STIPSO01ClDAY_YlO!SO01C!IIPU!
"_'.

1
WOL_NE1

IOCLIDI

I 11o851 1.000!+00
2 |1-85 1.000!+00
3 U-tO 1.0001+00
4 11-131! t.O00i+O0
5 11-85 1.000!+00
t 1-131 1.000!+00
? li-tOt 1,000!+00
I li-t0 1.0001+00

- I II-lO 1.000|+00
10 l-lO l.O00E+O0
11 _1-1311 1.O00l+O0
12 T1-I31 1.0001+00

VOLUI! 1.0001+00CC

TOYILCLASS1 4.0001+00
TOYILCLISS2 2.000E+O0
_OtlLCL|SS3 i.O001+O0
6111DTOYLL 1.2001+01



o

,,,, Piom, sTP (mslo_1,1 ) t.o_ Io/9/I.2 o,,, _._l_. c__y_

t t t STPQUALIFICATIOMIXAHPLE9 E|TEffTERI CKEKTES&IIWSOURCE 8 t ,

t t SYIPSOUIC!II_ VOLUK!IIIYIILIZITIO!

ACTIVlTIISATlid OFTB!TIl! STIP

1
VOLU!!1

IOCLIDZ

1 U-858 1.0001.00
2 [i-85 1.000E+00
3 |i-90 1.000E+00
4 lE-1311 1.000[+00
5 li-85 1.000[+00
6 1-131 1.0001+00
7 H-90K 1.000E+00
8 il-90 1.000|,00
9 fl-90 1.0001+00

I0 Y-90 1.0001+00
11 TF131M 1.0001.00
12 Ti-131 1.000I+00

VOLUS! 1.0001+00CC

TOTUCLASS1 4.000[+00
TOTALCLASS2 2.0001+00
TOTALCLISS_ |.0001.00
61AIDTOTAL 1.2001+01



£2.
t t t t PROGRAKST P (VERSIO!1.1 ) IllO! 101911992 t t t t

t t t STPOUALIYICITIOI|IIKPLE9 lIT lITTERI CiEITISI III SOUSCE t t t

t t STEPSOURCELIDVOLUKEIltI?IlLI|iTIO!

STP61KKISHIILDIIGIlrOIilTlO!ClLCULITED

COMPOREIT1 VOLUSE1

COIVERSIOIrlC_Oi: l.O00l.O0
VOLUKE : 1.O00l+O0CC
IlTl SOUDC! : 3.1511+05(KEV/SIC/ )

PLITIC;ISOURCEIlii6! SOURCE6lOOPIIEIG!
(PBOTOI/SEC/) (KEV/SlC/ ) (KEV-IrrlCTITE)

1 7.340E+04 2.895E+04 .40
3 1.009E.05 g.OTTl+04 .90
3 3.5511.04 4.7941.04 1.35
4 1.858E.04 3.353E+04 1.80
5 5.8521+03 1.2871.04 3.20
& 3.553E.03 9.498E+03 2.50
T 2.1551+04 1.1491.05 5.33 (VIiIIELI)

TOTtLS 2.585E+05 3.385E+0_ 1.31



t t t t FIOGmA_.STP (VIIS;O! 1.1 ) lA!01 10/ 9/i_2 t t t •

t t , STPOUK£IFIC|TIOI|X_PL[ 9 KEY[ITTES! CREATESKleg SOURCE t t t

t t STEPACTIVITieSkYTEi1 HOUR

!lD TIKE : 1.0001+00iOUi II_ERVALSISTEP : 30
TIK!

STAi!TIN[: O.O00l+O0 !!iOi LIKIT : 1.00001"05
SYIP

DKLTA! : 1.000[+00lO0_

JAil lEAD (lT CLASSIOISEi)
tttttt COIPOIENTtttttttttttttttttttttt
lO. liKE VOLOK!O| lASS 1 2 3

I VOLOKE! l.O00l+O0CC

ISiOVILILTIS(FSO!I) : O.O00l+O00.0001+00 0.000[+00

fLOWIATiS(CC I!i) r ( 1 fo 2) : l.ooog+oo 1.ooo[+oo 1.ooo[.oo
lliiSK. FfiCTIO!( ! TO2) = 1.0001+00 1.0001+00 1.0001+0_

2 IOLgK[2 1.0001+00CC

IIKOYILllYIS (r|OK 2) : 0.000|,00 O.O00K+O0O.O00K+O0

ttt 30 ST|PSlife USIDUOOIIIIGli lVlll_! Or .00 ITllATIOISPfRStEP



....... , t t , PiOGE_ S! P (VlISIO! 1.1 ) lA!O! 101t/1992 t , t,

t t t STPOUILIPIC_TIOIIIiKPLI 9 [IY [ITT|i I CliA_lSI Iii SOUICE t t t

t t S_EPICTIVI_I|SirT|i I iOUI

ICTIVIYIIStT lid OrTB[TIl| STiP

1 I
VOLOK[I VOL_[2

IUCLID!

I 11-851 3.1851-01 5.4731-01
2 1R-85 3.679[-01 G.3211-01
3 li-gO 1.086[-34 + 1.866[-34
4 11-1311 3.670E-01 6.30+[-01
5 11-85 1.8411-07 3.164|-07
5 1-131 3.684E-01 6.3301-01
7 U-901 2.359E-05 4.0521-05
! Ii-90 1.4401-06 2.474[-06
! Sl-gO 3.|79|-01 5.3211-01

10 T-90 3.6791-01 |.3211-01
11 Ti-1111 3.595[-01 E.177|-01
12 f|-131 1.349E-01 2.3191-01

IOLOIE I.O00I+OCCC l.O00i+O0CC

tOtlL CLASS1 1,053E+00 1.8101+00
TO_ILCLlSS2 3.|84E-01 i.330i-01
TOTILCLJSS3 1.230i+00 2.1141.00
6IklDTOTAL |.6521+00 4.5571+00



3

t t , STPQOILIFICAT]OIRI_RPLE9 lit RETTEi!1CREATESI NElSOUlC! * : '

t t STRPiCTIVlTIISi?Tii ! HOUR

STP6AILKP,SHIRLDINGIRPORKATIOLICALCULATRD

COKPOliHT1 IOLUNE!

CORVHRSIONYICTOH: I,O00R+O0
TOLUKi : I.O00R+O0CC
RRTASOUIC! : 3.2451604(NEVIS!C/ )

PAHTICLRSOURCERRIHGYHOUICE610U?lH!IGY
(PHOTOi/SEC/) (REV/SEC/ ) (NEV-RPtECTIVL)

! 2.075!.04 8.300!+03 .40
2 1.412R.04 1,271H.04 .10
3 4.240|.03 5.7231+03 1.35
4 1.710!+02 3.0781+02 1.80
5 4.444!602 t.7781.02 2,20
6 4.flO!+O! 1.1601602 2.60
7 2.839i-01 1.343!+00 4,73 (V|lliiLl)

TOTALS3.177!+04 2.8131.04 .71

CONPORZRT2 VOLURE2

COIIVERSIORYACTOR: 1,O00l+O0
VOLUIE : l.O00l.O0CC
IRTASOURCE : 5.57|1.04 (N!V/SlC/ )

PARTICLESOURCERR!lOTSOUIC! 610UPINZi6t
(PHOTON/SlC/) lUV/SHC/ ) (H|V-RPPICtlVR)

1 3.565!._4 1.4261604 .40
2 2.426!+04 2.1831+04 .t0
3 1.285E+03 9.835!+03 1.35
4 2.138E+02 5.2891+02 1.80
5 2.6371+02 1,6801+03 2.20
t 7.f13E+O! 2.1t21+02 2.60

° 7 4.8721-02 2.3071.00 4.73 (Villi]LI)

_OtiLS |.833H+04 4.834R+04 .71



t t J t PROGIAKS! P (VllS]OI 1.1 ) 1&!01 1019/1992 t t t t

t t t STPOUILIFICATIOIII_PLI 9 IIY |ITTI! ! ClfiTESi Iii SOOIC! t t t

t t STEPICTIVITIESirT|! I IOU2

,

ACTIVITYI! COIPOMEN!2 IICO;ESSOUICi2



t t t t PiOGI&KS! P (VEiSlOW1.1 ) fillOll 10/ S/1992 t t t .



t t it PIOOlII S!r (lliSIOI 1.1 I IAIOg 10/ 911992 t t ' t

t t t STYO|iLtPtCltlOJUIIPL[ g UY11T_11l CltA_ISAUl SO_C[ t t t

t t $_1PACTZVITI|S_TII 1 lOUt
.

SO01C!LIIIL!!

1 !
SOUiCl SO01C[Y: Zi

IOCLt|I

1 ll-85K l.O001.O0 5.4731-01
2 11-85 1.000[+0_ 6.3211-01
3 li-lO 1.0001+00 0.0001+00
4 U-131! 1.000[+00 i.30il-O1
5 11-85 1.0001+00 3.1641-07
6 1-131 1.0001*00 I.]]Ol-Ol
7 IB-IOI I.|001+00 4.052[-05

U-lO 1.0|01+00 1.4141-0i
I II-lO 1.0001+00 1.3211-01

10 t-gO 1.0001+00 1.3211-01
11 78-1311 l.O00|+O0 1.1771-01
12 tl-]]l I.|O01+OC 2.3111-01

_Ot_LCLASSI i.O001+OG 1.1191,00
TOYI_CLISSZ 2.0001,00 +.330[-01
_OtALCLISS3 l.O00[+O0 2.1111,00
6111+tori: 1.20|1+0! t.S5?I,O0



t t , t PIOGIAK|!P (VKiSlO!1.1 ) 11!ON 10/ g/1992 t t t ,

t t t STP0UILIYlCillO||IAKPL|9 til IITTIi I CiEATI$i Iii SOUIC[ t t t

t t STIP lCllWl_JS Jrl|i 2 SO_|
• .

lID TIKI : |.0001+00SOUl IITIIVlLS/STIP : 30
lIKE

STill liKE: 1.O001+O0lOO! IIiOILIII! : 1.0000['05
SlIP

II_IA ! : 1.0001_00IO_!

Jill I|ID (IY CLISSIUUII)
*ttttt ¢OS_O_[|!tttttttttttttttttttttt
lO. IAK[ VOLON|Oi liSS 1 | 3

I VOLUK[1 l.O00I*O0CC

IIKOVlL_IIS (rlOK 1) : 0.0001_00 O.OOr_*O0O.O00l.O0

rLoI llTiS (ce /II) ! ( 1 lO 2) : 1.000[,00 l.O0_l.O0 1.0001.0¢
TiAISK.rIACYIOI( 1 TO|) : 1.000[_00 l.:OO[_O0 l.O00l_OO

SlIP SOOItIr_cYol(rlOt 80UICl2) : 1.0001+00 l.O00I+O0 l.O00I+O0

| VOLOU| 1.O00I+O0CC

IIKOV|_lltlS (riOt 2) : O.O001+O0 O.O00I,O0 O.O001.O0



t t t t PiOGIAMS!P (II_SIO! 1.1 ) ItlOI 10/ 911992 t t t t

t t t StP OUtLIFICLTIONIIAIPLI! III IIYYI!I CiIIY|Si IIV +OOiC! t t t

t t flip iCtlVltlIS iffll 2 IOO!

StEP1001¢IDAtAtrot SOOlCEIIP_T

I
IOLONE1

HCLIDE

I [1-85K 5.4731-01
2 11-85 |.3211-01
3 II-lO O.O00l.O0
4 U-1311 |.]06[-01
5 Ii-85 3.1641-07
i 1-131 t.130;-O1
7 11-901 4.0521-05
8 11-90 2.47fl-0t
g Ii-gO 1.3211-01

10 t-gO t.3211-01
11 ti-131N 6.1771-01
12 Y1-131 2.31li-01

IOLOIII 1.0001+00CC

tOTALCLASS1 1.1101+00
tOtALCLASS2 6.]301-01
tOtALCLASS3 2.1141100
GLANDYOTAL 4.5571.00

til 30 ft|PS 1111UEIDllO011tlGiii iVlIA+IOt .00 ItllltlOiS fll flip



t, t t PBOGEAKSTP (V|iSIOI 1.1 ) lliOR 10/911992 , , , t

t t t STPOOiLlYlC[_IO!ill_PL! ! [[Y liTT|l ! CI|_TESI iii SOUiCE t t t

t t ST|PICTIVITISSlYT|i l lOOl

lCTIVlTIiSit il_ OYTHETil! STIP

1 I
VOLUI!1 VOLOli!2

IUCLIDi
_.

_ I 11-85" |.729E-01 4.i8+E-01
2 U-85 3.t711-01 i.3211-01
3 li-90 0.000[+00 0.000|+00
4 I1-1311 3.6+11-01 i.2t11-01
5 li-85 t.2161-14 1.5841-13
t 1-131 3.+8fl-01 1.3301-01
7 ll-90H 1.4871-09 2.5511-0g
8 11-90 8.7351-11 1.5011-10
! ft-tO 3,6791-01 6.3211-01

I0 T-90 3,|791-01 i.3211-01
11 fl-131N 3,5131-01 6.036[-01
12 _1-131 8.931|-02 1.5351-01

VOLOl| 1.0001.00CC 1.000i+O0CC

YOTt;CLISS1 1.0071+00 1.7301.00
TOtlLCLlSS2 3.684|-01 t.3]OE-O1
TOtILCLISS3 1.176|+00 2.0211.00
61AI+_OTAL 2.552I+00 4,3841+00



t t t t _i06EAMS!P (V[ISI0! 1.I ) III01:0/ g/1992 tt lt

t t t STP0UILIYICltt0IllIKPL[! IEt lET!ElI CIEIY[SI Iii +00ICE t t t

t , STEPlCYlVlTIISit!El 2 10Ut
.,.

STP6111ASIlKDIIGllY0llltI0! C_LCULAYED

COIPOIgl!I VOLUME1

COIVKESlOI_iCTOi: 1.000|+00
IOLUK! : 1.0001500CC
llT_ SOUECE : 3.0711501(UV/SI:/ )

PIE!ICL[SOURCEIIEIG7S0Ui¢I HOOPHit+!
(PEOTOI/SEC/) (Itr/SlC/ ) lilY-Itri+Till)

1 1.5541504 7.815E+03 .40
2 1.3531504 I.ZlSE+04 .t0
3 3.g77E.03 5.3691503 1.35
4 1.i41l+05 2.fl31502 1.80
5 4.342[+02 9.5531502 2.20
t 4.354150! 1.1321502 2.10
7 1.785E-05 8.4441-05 t.73 (VL2IiKI)

Y07LLS 1.76gl+04 2.|731.04 .71

C01POIEI!2 10ZUI!2

COIVIESt0ItACT0!: 1.000lo00
V0LUH : 1.000l+00CC
1171SOUECE : 5.|831504lilY/SlC/ )

PIRtlCLES0OIC! llll;! 100Eel 610UP111117
(PiOYOI/SIC/ ) lilY/SI:/ ) (I[V-lYtICYIII)

! 3.3571504 !.3431504 .40
2 2.3251504 2.0531504 .10
3 |.8141503 9.22|1503 1.35
4 2.8!51502 5.0711502 1.80
5 7.4611+02 l.illl+03 2.20
i 7.481E+01 1.9451502 2.i0
? 3.0471-05 1.4511-04 4.13 (VillilLi)

!0TILE 4.474E+C4 4.5531504 .11

t t t Ii| PIOilll St! (TIISIOI 1.! )

T Iii 0!! :15:19:58 IIYI :10/911952



Title Verification of Computer Prouram Pa_e._l of3____
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Appendix J
Examples 10A and 10B



t t t PROGRAH STP-PC (THESE,TELDEE-SEDGEII 5 &T YOUR SKRVI CK t t t

tt VlISIO| iUMOii:l.1 IIVISIOI DiTE llS 9/29/92

t !ODKY' S DL!! : 10/ 9/1992 S!tl! !llll = 15:24:42

HPi000CYI0!0F IIP_TDATADEC1

II: 12 BI: 3 16:7 EL:2
111-85li 1 4.2978F05 54.02341-03 10.000014.00 10.00001+00
211-05 1 2.04901-09 19.06831-06 5G.56881-06 10.00001+00..

311-90 1 2.144fl-02 10.000014.0010.00001+00 10.000014.00
411-131!I 6.77581-07 |1.08361-08 10.00001+00 10.000014.00
5n-85 2 4.02991-03 10.0000[4.00 10.0000z,00 I0.0000E+00
|I-131 2 9.9783i.07 114.9932E-06124.6210s-04 10.000014.00
711-90M3 2.6f161-03 32.55211-03 10.00001,00 10.00001+00
8lH0 3 4.41491-03 31.85941-02 7G.1792E-0510.00001.00
9Sl-90 3 7.|8011-10 72.62481-03 84.41491-03 10.0000E.00

10Y-90 3 3.00381-06 97.68011-10 I0.000014.00 10.00001+00
llTE-131M3 6.41801-06 10.000014.0010.000014.00 10.0000[,00
12_I-131 3 4.62101-04 111.4248|-06 10.000014.00 10.00001+00

.40 .90 1.35 1.80 2.20 2.60 7.50
111-85li .2551574.0123-30004.0000+00004.0000+0000+0581.0+
2U-85 .251000,0223-20004.00004.0000+0000+0000+05144.04.
311o901.315766o12334.0462+03864.0491-1190-1440-1386+1+
411-131M.142664-2000+00004.0000+00004.0000.00004.0164+04.
5ii-85 1.0030004.0334-1233-1659-2275-2000,00004.0183+14.
6to131 .:903174.0E25-1000.000C4.00004.00004.0000+0723+04.
710-9011.38e344-2855+0195+0472+0106+0118+C1444.1473+14.
81B-90 1.96C00G+02774.0963-1192-13fl-11114.01624.1533+!4.
9Si-90 .196000+0000+00004.00004.0000+0000+00004.00004.0+

10Y-90 .9350004.00C0+00004.00004.00004.00004.0000+0000+04.
11TE-1311i.190112.0828+0377+0219-1735-1871-2000+02274.14.
12_1-131.719110+0162+0142+0323-20004.0000+0000+0150+I4.



t t t P!OG|i! STP-PC (THESHIELDER-SEDGE!l S AT YCV! SliV I CE t + t

t t VI|SIOJ |O|J|l:l.l |[VISION DATE MiS 9/29/92

t TO DIY' S DKTI = 10/ S/1992 STA!! ! !|! = 15:24:43

1 'SOOICI'
11.0 21.0 31,0 41.0 51,0 61.0
7 1.0 8 1.0 9 1.0 101.0 111.0 121.0

0
!
STPOUALIrIC|TIOI|IAKPLE101|IY LITTE|BVIlli|LE VOLUK!
NJ: I ICOIC:I IDICLY:I
1 'VOLOH!1'
-1
|OUICiUDVOLOHEIIITIALI|ITIO!
V I 1.0
SIlOI.O
CllOl.O
1 SlC120
ICTIVIYYIFTI| 1 SlC
| 1 1.00027777778
! mi! 120
I:TIVITTlrYi| 1 Ill
I 1 1.016666666667
30 III 240
ICTIVITTIrT|| 30 III
! 1 1.5
1 |OU|240
|CYIVlTTlrTEi I BOO|
112.0
T
!

. 4' 4' 4. 4* 4' 4' 4.



t t t t PIOGI&I(S T P (VEISIOll1.1 ) lAl_ON 101911992 t t t t

....•. DAY_FOiTHISIUIOiSiilISOFIVNS
• .,.

IOKBE!Or ISOTOPIS(DITACliDS) : 12

IUKBZIOFCOKPOI||_S(|LLIU]S): 3

IOflli OrCLASS|SOFISOTOPES: 3

IUIll! OF$OUIC|S(llIINOM) = 2

lOHii OF6111ElGIOUPS : 1

IOKm Or?tiCOlSOiS(llIlKOl) : |

STOilG!LOCITIOISIIOUESTED :225000

JYOIl6|_OCltlOISUS|D : 1074



t t t t Pl0GIAll ST P (Vl[ilSI01;1.1 ) IAI OBI01 9/1932 t e t t

t t t STPOOALIFICA_IOIIIflPLE"IOIlE! LITTIRI VAilAIL!VOLOME t t t

IUCLID||lTl IIPO!(LIB|I_T)

IOflEi Iii[ CLISSLIIDI(1/R) PIICOISOR(IO.,IATE)-

1 li-85M 1 1.5472F01 5 1.54471-01 1 0,0000|.00
2 11-85 1 7.37641-06 1 1.5564E-06 5 1.2024E-08
3 li-J0 1 7.72061_01 1 0.0000E.00 1 0.00001.00
4 I[-1)IK I 3.43931-03 6 2.6490E-05 1 O.O000i,O0
5 BI-65 2 1.4508E+01 1 0.0000Z.00 1 0.00001+00
t 1-131 2 3.5922E-03 11 2.7947F03 12 3.5922!-03
7 |i-901 3 9.67181.00 3 1,15101+00 1 0.0000i.00
8 li-90 3 1.5B94|.01 3 1.4002|.01 7 3.flS_F01
! S|-90 3 2.76481-B6 7 2.70121-06 8 2.7648F06

10 Y-90 ] 1.08141-02 9 1.081fl-02 1 O.0000I.00
11 Ti-131! 3 2.3105F02 1 0.0000E+00 1 0.0000l.00
12 Yl-131 3 1.6636|.00 11 3.6931|-01 1 O.0000l+00



t t t t PROGR&NSTP (VERSIOM1.1 ) I&M0110/ 911992 t t t t

t t t STPOOILIFICkYIOIIIkMPLElOl ElYL|TTEi! VIII_BL!¥0L08! t t t

I ISOTOPi IEYk 6111_(mEV/DISC)JTGiOUPll_ IAI.IWEH_T(IEV)
- |IV/DISC 1 2 3 4 5 t 7

|FFE:TIV!iN|IGY .400 .gO01.350 1.800 2.200 2.6GG7,500
1 ||-85_ ,255 .157 .000 .000 ,000 .000 .000 .000 .581
2 |i-85 .251 .000 .002 .000 ,000 .000 ,000 .000 .514
3 |i-gG 1.315 .077 ,233 .462 .386 .049 .019 .045 3.860
4 1i-13I! .142 .007 .000 .000 .000 ,000 .000 ,000 .164
5 1R-85 1.003 .000 .033 .023 .007 .003 .000 .000 1.830
| 1-13I .IgO .317 .063 ,000 .000 ,009 ,000 .000 .72]
7 IB-gOM 1,388 .003 ,855 .195 .472 .186 .118 1,440 4,730
8 il-90 1,960 ,000 ,277 .Og6 .01g ,037 .111 1,620 5.330
g Sl-lO .196 .000 ,000 .000 .000 .000 .000 .000 .000

10 Y-90 .935 .000 .000 .000 .000 ,000 .000 .000 ,000
11 _1-1311 .190 .112 .828 .377 .022 ,074 ,00S .000 2.270
12 Ti-131 .719 .110 .162 .142 .003 .000 .000 .000 1.500



t t t t PIOGIAKSTP (VlISIO! 1.1 ) ll_O_ 10/ 9/1992 t t, t

t t t STPOUILIrICATIOIIIiKPL!101i|! LITTE!J VliIIB;ZVOLUME t t t

IUI LOOPIIYOIKA_IO_YOiTBISIUI rOLLOI5.

I_, IOflli OrCOKPOIKITSUSi_II tHIS|U! LOOP: !

iCOl:, CILC.tYPE(0/IIVEKYOIY,1/COIC|ITIAYIOI)= !
II., -- AC2/COK?.--- iCt/6K.

IDKCIY,CILCOL_YKDAOGHtEiPiOOOCY]Oi(O/YiS,tllO): 1
(OZrAUL!:0)

IYIIAI, KIIIKUKIOKBZiOrIYIKATIOISP|i tlKi SY|P: 0
(|ErIULt: 10)

IDKBUG,||BUGOPtIOI(O/IU|KA;OUtPUt,l/lOCa0) : 0



..... .. . t * t PiOGIAMS ! P (VEISI01_1.1 ) !_1_01 10/ _/195_ t t t t

t t t STPQU_LIYlCLTI0|EIAIPLE10&1[! L|TT|I! VAiI_SLEVOLUME t t e

.. SOURCILIBI&EY

1
soumc!

IUCLIDE

1 11-85_ 1.0001.00
2 11-85 1.000I_00
3 II-90 1.000E*00
4 Ii-131M 1.000E*00
5 1i-85 1.000l*00
J 1-131 1.0001.00
7 ll-90K 1.000E.00
! lH0 1.000|.0C
! ft-gO 1.0001.00

10 Y-S0 1.0001.00
11 lH-1311 1.0001.00
12 T1-131 1.0001,00

TOTiLCLASS1 4.000I.00
_0TALCLISS2 2.000[.00
fOTILCLASS3 |.0001*00
GIUDT0_tL 1.2001,01



i,t t FiOGRAKSTP (rEEs!OI1.1 ) i&lO_ 10/911992 = t t t

t t t STFOUALIFICATIO_[IAEFL[lOi lIT LITTER! VAIIAB_IVOLUE! t t t

t t STEFSOUECEANDVOLUK[IIITIILI|ATION

I_ _IIE : "1.000|+00 I|TEiVALS/STEP : 30
TISE

STAI!Tile : O.O00E_O0 |l|OR$IMI! : 1.0000['05
S_[F

DILTl! : 0.000[_00

D&T_lEAD(BYCL&SSIUliB[R)
t,tttt COEPOIE_!**********************
I0. iA_[ VOLOKIOi liSS 1 2 3

1 VOLOI[I 1.0001+00

IIMCVALIAT[S(riOM 1) : 0.000i_00 0.0001.00 0.0001_0C

SYIFSOUIC[YACYO!(riO_SOUIC[1) : 1.O00E.O01.0001_00 1.000[.00

C SOOIC!iiTErICTOi(rio_ $ouIcE1) : 1.oo01,oo 1.0oo1,0c 1.oo0[,oo



sl .

' t t* ?|OG11N$!P (lllSIOI 1.1 ) iii Oi I0/ 9/1t92 t t t,

' ' ' _tP OUl_;rlCitlOIIlIIFL[ lOl IZYLlnl! I VlilllL! VOLP_Z ' t *
t t ST[PSOgl:|AID_OLUlIIIYIIL;L|!IOI

SYIPSOUIClDIYIrlO_$OUIC[IlP_

!
lOLOl[;

IOCLIDI

1 11-851 1.0001*00
| 11-85 1.000[+00
] U-lO 1.0001.00
4 11-1311 1.0001+00
5 11-85 l.O00l+O0
t 1-131 1.0_[*00
7 11-101 1.0001+00

J |l-SO 1.0001+00
I0 l-gO _.O00l+O_
11 tl-t);I 1.|001+00
12 I1-131 l.O00l+O0

IOLUILI 1+0001+C0

TOIILCUSSI 4.0001.00
_OILLCUSS2 I.OOD[+OO
TOtLt.CUSS ) i.O_Ol+OC
6111+tOt_ 1.20+1-01



j11
t t t, PiOGIAKSt P IV[IS:ON1.1 ) litlO! 1019/1992 ' t t '

t t t S_POOA;IY'ICAYIOIIlilPL| lOl |[! L[TYI_I VAIIiBL!IOLU[! t t t

t t SYEPSOUSe!iJ_ VOLUMEIJITIALIZAYIO!

COITI_O00SSOUiC|DAYAttOMSO_eC;lleO! (/Sl)

!
VOLUME1

IUCLID[

1 11-851 1.000|+00
2 11-85 l.O00i.O0
3 U-gO |.O00l*O0
4 U-1311 1.0001+00
5 ll-85 1.0001+00
t 1-131 1.0001.00
7 ll-gOB 1.0001+00
8 II-+O I.O00E+O0
! Ii-t0 1.0001.00

10 Y-gO 1.O00l+O0
11 Y1-131_ I.OOCE.O0
12 _1-131 1.O00l,O0

IOLINJ I.OOG[+O0

tori; CLASS1 4.00_[.00
TOTALCLASS2 2.000I*00
TOTI;CLASS3 |.000[+00
611dlntOt_; 1.2001.01



t t , , PIOGILR$!P (VliS:O! 1.1 ) B&lOR 10/ 911992 t t t t

t , t STFOOtL:rIClTIOIllJlPLi lOl [[! LiTYllI ViiIAiL[YGLUM! , t t

t t STEPSO_l:ElID VOLUKEIlITIl_IIIYIO!

ICTIIIYIISlT I1_ OFTIE_11! Slip

1
¥0;_[ 1

IOC;ID[

I n-lsH 1.0001_0_
2 [i-85 1.000[_0
3 11-_0 1.0001*00
4 1[-1311 1.0001.00
5 11-85 1.0001.00
t !-131 1.0001+00
? II-tOK l.O00l+O0
I 11-90 1.0001+00
9 li-tO 1.000[,00

I0 T-tO 1.000[,00
11 TJ-1311 1.000[+00
12 TI-131 1.0001+00

IOLOII[ 1.000[*00

TOYILCLISS1 4.000|+_0
YO_ALCLISS_ l.O00i+O0
TOTALCLISS3 i.O001+O0
iiliD _O_A; 1.2001_01



t t . t PIOGIAI $!P (VllS:Oi 1.1 ) iA_OI_10/ 9'1992 t t t,

t t t ITPOUiLIIrlCITIOIIIIliPL[101IgY;[TY[! I ViiIllLg VOl_gli! t t t

t t IYgPS00|Cltid V0LUKEIIITIILIg_TIO!

STP6tHASRIFLDIIGllr0IM_T]0NCILCULITED

COIPOIEJ:! VOL_!!

CONVEISIO!rlCYOi: 1.000|.00
V0LOI[ : 1.000l*00
IffA SOOHCE : 3.1t11.05(UV/SlC/ )

PIIYICLIJO01CIDEIGYIOOiCI 6R_UPIIEIGY
(HOYOIISIC/ ) (IgY/SlC/ ) (IIV-lrFECYITI)

I 1.2401+04 2.8961+04 .lO
! 1.0091,05 g.0771,04 .90
3 3.5511,04 4.7941,04 1.39
4 1.8681,04 3.3|31,04 1.80
5 5.8521,03 1.1871.04 2.20
I 3.|931,G3 9.4981,03 2.60
1 2.1551,04 1.1491,05 5.33 (VIIIJIL[)

YOtILS 2.5851,05 3.3851,05 1.3I



, t t t PIOGI_ STP (VEESIO!1.1 ) I/d_O! 10/ S/199_ ** t ,

t * t STPOOILIrlCA:IOSEIIMPL[1OAEIYL[TT[!! Vii!UL[ VOLOK[ * e t

t t STEPICTIVITYIFTE!! SEC

lID TIH : 1.000[.00SEC I|TIiVi;S/STEP : 120
TIME

ST_ETTIME= 0.000[+00 fEE0!;I_!T = 2.5000[-0|
STEP

DELTA! : 1.000[.00SIC

DJTAIit_ (1! CLISSIOKII|)
tttttt COIPOK[ITtttttttttttttttttttttt
10. lH[ V0LOR[0i miSS I 2 3

I VOLH[I 1.O00i+00
l.OO0|.00

IH0VILIIHS (FI01 1) = O.O00l+00 O.O00i_00 O.000l.00

C |0UIC!IITi rlCT0l(ri0! SOUIC[1) : 1.0001,00 1.000[.00 1.0001.00

ttttt CODESEISEEI rIEDBACELOOPii+/O! ViiIIiLl VOLUI[ttttt
tttt8 |STEPIS iUTOfl_ICiLL!IICE[ISEDI! I rtCTOtOr3 ttttt

tit 3|0 |TIPSIgil OSI_IIOOIilIGtl IVIEi;| or .DO ITIIATIOISHl STEP



t t t t PiO;i_ _T P (VEES!O_i.l I I_ O_ 10/9/1992 t, 8 t

t t * StP Q+t_IPICAT+¢_EIA_P_EtOAIEYLETTEE! VAEIAS_EVOLUME t t t

t , STEPiCtIV!t+tFTElt SEC

ACTIVITIESATll_ OFTEETIMESTEP

1
VOLUME1

IUCLID!

__ 1 1i-85M 1.O00E+O0
2 11-85 1.000E+OC
3 Ii-90 t.788E-01
4 IE-1311 1,000E+On
5 !i-85 _,gEOE-O1
6 1-131 1.000[+00
7 IB-90M 9.973E-01
8 1I-gC 9.95E[..0!
9 Si-90 1.000[+0C

lO T-90 I.O00E*_O
11 TE-13lB" 1.00CE+OO
12..ti-lJl 9.995E-CI

TOLU_E 1.000£+00

TO!A;CLASS1 3.979E*00
ZOt&LCLLSS2 1.99EE*0C
_OTJLCLkSS3 5.992E+OG
Gi_D TOTAL 1.197[.01

m



j
tt tt PROGD._.S!P (VEi_IOi;1,1 ) I_!01;I01911992 tt,t

t t t STPOC_.;IFICATIO!EIU(PLEIOKlETLETTIEBV_IIAtL!VO'UJf! t t t

''ST[PICTIFITTAFTrEISEC

STPGANXA$BIELDIMGIMFOIMATIORCALCU;.ATED

COIV[ISIO!rAc_oi: l.O001+O0
VOLUIE : 1,O00i+O0
|l_t SOU2:! : 3.145i+05(I[V/SiC/ )

PlI_ICL!$00|:1 IIE]GYSO_IC! G_OU_[]E]G_
(PHOTON/SEC/) (KEV/SEC/ ) (NEV-EFFECTIVE)

! T.224I+04 2.8901+04 .40
. 2 1.005[_05 9.0451+04 .90

3 3.521I+04 4.7531,04 1.35
4 1.84K+04 3.328E+04 1.80
5 5.B23i+03 1.2EII+04 2.20
6 3.636E'03 9,4541,0] 2.t0
7 2.147E,04 1.144E+05 5.33 (WIIAE_E)

YOTALS2.574E+05 3.369E+05 1.31



, t t t P|OGIANST F (V[I$I01 1.1 ) IANOI lC/ 9/;99_ t t t ,

t t t STFOUALIFICATIOIEliSA(PL!lOi AETLITTER! VA_.I_BL!VC:US! t , t

t t STEPACTIVITYIF:ii 1 KIN

II_ TIME : 1.000[.0_III II!AlVA[S/STEP : 1_0
TIME

STARTTIME: 1.617E-02NI! liiOi LIMIT : 2.S00C[-06
ST[P

DELTAT = S.833E'01HII

DA:AlEAD(lT CLASSI_11[_)
,ttttt CO_?OI[_Ttttttttttttttttttttttt
lO. IAMZ VOLUK!OilASS ! 2 3

I VOLUME1 1.000!,00
1.0171,00

REMOVALIi:iS (PION1) : O.O00I*OCO.O00S.O¢O.O00i*O0

C SOUi:S|lTE rA:TOA(r20_SOU_C!li : I.OGOE*O01.000!,00 1.000!.0C

ttttt CODESSiS[S_ _!!_Cl LOOPll_/_ Vi!I_!;[ VO;U_[ttttt
ttttt |ST!_ IS iOTO_T_CIL;YIlCiEAS!_lT i riC:OIOF3 itttt

tit 360STEPSIii! USED|!Q_IIIIG Al AVIIAGEor .0o ITE|ATIOI_Pli STEP





t t t STPOUA',.I_'ICITIOllIlll?Ll IOAlH LITTil! VAflAILIVOLU.w.! t t t

t t $TEFICTIVlHAFTII1 II!

STFGAIIASHIIiDIIGIIFCittTIOICALCULJ.TI_

COIPOIIIT1 VOLUMI1

COIVIISIO_rlCTOl: 1,000!.00
VOLUIE :1.0171+00
|ffA SOUi:! = 2,4811+G5(KEV/SI:/ )

PAt_ICLISOUiCl IMIRGYSOUICI GIO_PII!RGT
(PIOIOI/SiC/) (IIV/SEC/) (liV-IFYI_TlVl)

1 t.6941+04 2.6771+04 .40
2 8.5661+04 7.709I+04 .90
3 2.4761+04 3.342E+04 1,35
4 1.142E+04 2.056I+04 1,80
5 4.6441+03 1.022I+04 2.20
6 2,8461+03 7.4001+03 2.60
7 1.7261+04 9.198I+04 5.33 (WlItBLE!

TO_aLS 2.1351+05 2.6741+05 1.25



t t , t PIe;lAP. S T P (VE_SI_ I.l ) iA._0._ 10/ 9/1992 t t t t

t , t STPQUA'.IFIC_.T;01EI_.KPLEIOA|EYLETTE_S VJ,RIASL[VO'UKE t t t

t t STEPACTIVITYiF;El 304I!

t[_ TI_E : 3.000E,01KI! II:[BVA_SIST£_ : 240
TIKE

STAETTIK!= l.O00i+O0KI! KBEOELIKIT = 1.2500E'06
STEF

DELTAT : 2.900E.01KI!

D&T&READ(IYCLASS_UKS[_I
tttttt CO_PO_E_T|,tttttttttttttttttttt
lO. IkK! VOLgK£OiK_SS 1 2 3

1 VOLgKE1 1.017E_00
1.500E+O0

IEK:YALiATES(riO_ 1) : O.O00E,OCO.O00E.GOO.OCOE+O0

C SOUR:ElATErACTOi(Yi_ SCUB:E1) : 1,000E+OC1,OOCE*O01.O00E+09

ttttt CO_[SE_S£_A_EE_E_ELO0_|I_/_E VtEI_LEVCLU_Eester
ttttt |S_P _S AUTOK_TICkLLYII:EE_SE_BYI FA_TO_OF3 ttttt

t,t 720STEPSIEEEgSi_IE_Iil_G l! IVlE_EOY .OOITE_ATIO_PEESTEP



t t _ t PROG_A_S! P (VENSION1.1 ) lA! O_ 10/ _!lgg_ t t t t

, t t STPQUALIFIC_:IO!II_KPL!lOl I[YLETTER1 VANI_I_VOLUME t t t

, t S_[PIC_I_I_!IF_E!30 ll!

IC:IVI_IESLTEN_OYTEETIIES_EP

I
VOLUKE!

IUCLIDE

I II-85_ 1.3_9E-01
2 Li-8+ 1.000E+O0
3 11-90 8.635E=03
4 1E-131_ 9.9911-01
5 11-85 4.639E-02
6 1-131 9.98([-01
1 11-9G1 7,3G8E-02
8 IB-gG 4.2171-02
9 $1-t0 1.000E+O0

10 Y-gG 9,956E-0!
21 _E-131H 9.905!-01
12 11-131 5.16)I-01

VOLOXl 1.500t+00

IOii; CliSS I 2.91(I.G0
TOTALOLiSS2 1,045E+00
TOtaLC_&SS3 1.6191+0C



72z4T
ttt t PQOGIANS! P (VEmSIO!I.'_) IA_OM I0/g/1992 ,ttt

t t t STPQUALIFICATIO!EI]kXPLElO_tit LET:EEBVARIAEL!VOLUME t t t

tt STEPICTIVI!TIFT[I30mlJ

STFGAKJI,A SBIELDII;INFOIN_.TIO!CALCUL).TED

COKPOIEN_1 VOLUHE!

COMVEISIO!FAC_Oi= 1.000K*O0
VOLONE : 1.5001+00
IlTASOUR:! : 1.0181+05(NEV/SE_/ )

P_I_ICL!SOUIC! INIIGYSO01CE 610UPHEHGY
(PHOT01/SICI) (MEV/SlC/) (KEV-EFFI:TIVI)

1 5.9121+04 2,3651+04 .40
2 4.304I+04 3,ST3E+C4 .90
3 1.28gE+04 1.7401+04 1.35
4 1.2861+C3 2,3161+03 1.80
5 1.490I*03 3.2781+03 2.20
t 3.154I+C2 8.2011'02 2.60
7 1.213i-03 6,4671+03 5.33 (VAEIAILI)

TOTA;S 1.1931+05 9.2flI+04 .78



t* t t PiOGEA_S! P (VEES:OW1.1 ) BARON10/ 9/1992 ' t **

t t t STPO_ALIYIC_TIO_[IAWPLElOt lETLETTEE! VA2!AB_[YOigWE t t t

t t STEPiCTIV:_YlrTER1 HOUI

|lD TIME = l.O00E+O0BOOl II![RV_LS/ST[F = 240
TIW!

STILTTIWI: 5.00OI-Of60U} [1101IIWI! =1.25001-08
STZP

DELTA! : 5.00OI-OI{OUl

DATAI[_: (iT CLASSlgWl[_)
tttttt CO_?O_E_tttttttttttttttt*ttttt
I0. WAW[ VO_gK[OIW_SS ! 2 3

I VOIgW[I 1.509[+00
2.OZO[+O0

IIWGV_LIAT[S(flOW11: 0.003[,0_O.O0_[,_C_.00C[+03

C SOg{:iLiT[ {iOTO!(TEOWSOU!C[1) : 1.00:[_0C 1.000_'00 l.O00E+O0

tttttCOOlS[WI[_} _[E:_[ LOGPiW£101VAriaBLEVCLUW[ttttt
tltttJ_IP IS {UTOW{_IC{;IIII:i[{i[D{Yi}}CTOiOF3 ttttt

ttr 720SlllSI[ll gSll ileal|IWG1!il{_}G! OF .00IT[I}_IGII}|1S_[P



,t,STPOUI_IFICI_IO!llIK_;[IOAflyLIYYEI!VAiIA_;IVO_O_[ t tt

t,$![_i:YIVITTli:l|IlO_!

kCTI¥I!IESiT |M_OFTH[T;K[S:[P

!
VOL3K[!

ICCLID[

! 11-85_ 8.91T[-0!
2 [1-8S 1,000[+00
3 11-90 1.4T6[-03
4 I[-13IK 1,Sq3[-O!
5 11-85 3.4e;[-0i
| 1-131 9.974[-01
7 11-90K 5.173[-02
8 11-90 3.146[-02
! Sl-g0 1.0C0[+00
lO _-90 9.9_0[-0I
11 TI-I]IK 9.a]O[-GI
12 II-131 ).3641-01

VO;UKI 2.000[+0_

TO:ALC;AS_I 2.097i+0C
iOtA;CLASS2 1.0321,00
YOtA;CLASS3 3.39Ti+00
iilJ:IOIiL I.:251+00



, t t t PiOGlt.! S!F (V|ESIOI1.t ) 1_101 1C/ t,'1992 , t,,

t t , STPOU_T.IFICL_IOI|lJlF;[ 101 [[! L|TT[!! VllltJ'_!TO;U!! t t t

t , S:EPI:TIVlT!irTll 1 10U!

STPG[_lt SII|LDIIGIlrOIllTIO! CALCULAT[D

¢01P01[1!! VOL_i!

COIVEiSlOIYICtOI: 1.|00|.00
VOLUI[ : 2.0001+00
lira SOUIC! : l.SSTi+Oi(EEV/S!:/ )

PII_ICL!$OUIClIlil_! SOUi:E ;lOOPI_|;Y
(PiC:OI/S[_/ ) (liV/SiC/ ) (l[V-[Fr!:!;V[)

1 5.650[+04 2.2i0[+_4 .40
2 4.066[,04 3.t59[.04 .tC
3 1.191[.04 1.1111+04 1.3!
4 1.0351.03 1.8641+03 1.80
5 1.402[*03 3.0871+03 2.20
t 2.|011.0; 1.764!,02 2.|0
7 8.7291,02 4.i521+03 5.33 (VIIlIILI)

TOTILS 1.127|+05 8._511.04 .76

t , t I1| PI0611! S!P (11tSlOI l.l )

! !li OFf : 15:30:33 Si!l : 10/ 1/19f2



, , t FlOG tin S!P- PC fTE[SBI[;_.[_'Si:G"-i ! S l! !001 S ElY ! C[ , , t

s , VEISIOll IIUItBIi'I,! liT!SID! DITI BiS 9/29/9:;

t TOOAT'S 0tt1 : 10/9/19_; STII! TIl1 : 1!:33:59

l[_i_::_ICl Cr t,PS: Dit_0[C_

4' 4, 4. 4, 4, + + +

I;: 3 It: 2

I1: 1:) I1= 3 IG: 7 I;: 2
111"851(2 1.297E['05 54.0234E'031C'.OCO0£+0C10.0000E.C0
211-E5 ! 2.0190E-0g19.0fl]t-0( 56.SEEE[-0610.0C00i+00
]Ii-S0 1 2.1416[-02 10.0OO0r,,OC10.0000[+0010.0000[+00
41[-131111 i._758[-07 il.08]_[-08 I0.00C0170010.0000[+00
511-85 2 4.02991-0310.00G0[70010.0000[70010.0000[+00
61-131 2 9.9_83[-0_114.9932[-06124.6210[-0420.0000[+00
71HOK ] 2.t866[-03 32.55211-0310.0000[70010.0000[-0C
8EB-90 3 t.4119[-03 31.8191[-0276.1792[-05 10.00001,+:)
SSH0 3 7.68011-1072.6248[-03 84.4149[-0310.00_0[,00

10Y-90 3 3.0038[-06 97.68G2[-1010.0000E+0_10.000:[+0G
11t[-131N3 6.4180[-06 10.0000[+0G10.0:00[+0_10._:)_G[-0C
22T[-1313 1.621_E-04112.4:148!-0(10.00001.0010.0000[+0C

.40 .t0 1.35 1.80 2.20 2.60 7.50
1[i-85M .255157,0123-3000+0000+0C:0+000_+0000+0582+0+
2KH5 .251C_0+0223-200070000+0000+0000+000_+0514+0+
3[io50 1.325766-I233+0162703867019!-t29C'1448°1386+1+
111-13111.142(64-20707000G,0000,0000+0:00,(I000+01(470+
511-[5 1.0Ci37G:,0334-2233-16._9"2275-2000+000070183+I +
61-I731 .19t3:'170625-10007006:0,.0C_;0700007001_0+0'/23+0+
71i-90,1.388311-285570195704727018670118701447147371+
8|)-9_ 1.9t000G,.0277+0963-1192-13|6-1111*0162+I531+I+
_ISll-)O .19(00)+0000700007P,:0070030+1300670_:+,C'0007'0+

10Y-90 .+3+0C0+1)00:),0000+00007000+700C;,0000+000G+0+
11T[-1311_.1_Gl12+01:.2_+0377+0219-1735"1871°2000"C22771+
12'[[-131.'/19110+:1(2+0112+0323-20C0+0_;C-:C:0"015G*:+



t t t P ROGR&II S T P-PC (TEESHIELI_E._'SEDGE)I S &T YOUE S I EV ZC E I t t

I t illSIOI IOlJii:l.1 ilVISIOI DiTE ItS 9/29192

I TODtY'S DATI : 10/t/ItS2 STILT TZIE = 15:34:0

; 'SC_iCE'
11.0 21.G 31.0 41.0 51.0 61.0
71,0 81.0 91.0 101.0 111.0 121,0

0
!
StP 00ALl!ICE!lO!IILMPL!10! |IY Li!tEl ! IilIUL( IOLOtK
I+: 2 ICOIC:0 IDICIY:I
1 'VOL_IE1'
2 'VOLOM!2'
"1
$O_i_Jli_ IO_OIIEIIITIILIZATIOi
V 1 1.00CC
Sl101.0
Cl101.0
1 SlC240
ICTIVI!IISIrtEt 1 SlC
i I; 1.00027777778
] _II |¢0
|CYl(I!llSIYYEIIII!
I 1 1.0166(6667
3Ciii 140
ICIlVlYIESlrtll 30 ii!
I 1 1.5
1 109E240
II!IVIIIIS IY!EI 1 IOUE
112.0
!
!

+ + + + + 4, . +



4 =
t t t t IDIOGtAKS! P (TE=.SIC_1.1 I IUI01 10/ 911992 t t At

lilt rot IEIS IUI Oi SttltS Ori_5

IUflEt OFISOIOPIS(DtTt¢tKS} = 12

10tin OrC0KPOIZKS(t;L iUIS) : 3

1OflEi0?CLISSESOFISCTOPES: 3

IOIBii OrSOOi_iS(lllIfl_) : 2

IgKl[! OY61KK_flOUP£ : 7

IUKB[i0! Pi[CglS0iS{KAIIK_K): 2

S?01&G!LOCI?I01SIlQg[S![_ :225000

S?OBA6!LOC&YIOJSUS[_ : 1074

°..r



, t t t PiOGEA_.S! P (Vi_SIO! 1.1 ) Ik[ O! IG/ 9/I]92 t t t ,

t t t STPOUALIFICATIO!II_,KPL[10B|IY LITTEE! VARI_.!'!VOLUME t , ,

IUCLID[DATAIIPU! (LIBI_iT)

IOlJE! I_K! CLISSL_KD_(1/HR)PIEC_RSO!(W_.,IAT[)-

I li-85K 1 1.54721-0I 5 1.5447[-01 1 0,00001+00
2 |I-85 1 7.37641-06 1 1.5564[-06 5 1.2024[-08
3 li-90 1 7.720fl*01 1 0.00091+00 1 O.O00C[*O0
4 |i-131K 1 2.43931-03 6 2.6490E-05 1 O.O000[+O0
5 01-85 2 1.45081.01 1 O.O00Ci.OC 1 0.0000[+00
| 1-131 2 3.5922E-03 11 2.7947[-03 12 3.5922[-03
7 IB-90_ 3 9.67181+00 3 1.15101.0G 1 0.00001.00
8 11-90 3 1.58941+01 3 1.4002[+01 7 3.|555[-01
9 SI-SO 3 2.76481-06 7 2.7012[-06 8 2.7t48[-06

10 l-gG 3 1.08141-02 9 1.0814[-02 1 0.00001.00
11 T[-131_ 3 2.3105F02 1 0.0000[.00 1 0.0000!_00
12 I[-13! 3 1.6636[+00 11 3.6931[-0! 1 0.0000[*00



l,, , PEOG_AMST P (VEESI011.1 ) BAI01 1019/19S: ** t ,

t , t STPOUA_IFICATIO_EIAKP;ElOBE|! LITTER! VAIIA_;!VOLUK[ t t t

I ISO:OF! IETA GAKKA(KFV/DIS:}BTG_O:PIK: KAZ._KER;Y(KEV)
NEV/DISCI 2 3 4 5 6 7

[FFE:TIVERNEI_Y .400 .9001.3501.80_2,2002.6_ 7,500
I 11-85K ,2_5 .157 .000 ,000 ,00_ ,000 .OOC .000 .S81
2 II-gS .2_1 .000 .002 .000 .000 .00_ .000 .000 .514
3 II-90 1.315 .077 .233 .4E2 .3_6 .049 .019 .045 I.SEC
4 1[-131K ,142 ,007 .000 .000 0_ ,000 .000 ,000 ,164
5 11-85 1,0H ,000 ,033 ,023 0C7 ,00] ,000 .000 1,830
6 1-131 ,190 ,]17 ,083 .000 0CC ,000 .000 ,0C0 ,723
7 iB-S0K 1.388 ,003 ,855 ,195 472 ,IE( ,118 1.440 4,730
0 iS-90 1,98C ,000 ,277 ,096 0!9 .037 ,11! 1,620 5,330
9 Sl-90 ,196 ,000 ,00G ,000 000 ,000 ,000 ,000 .000

10 T-ft .935 ,000 ,00C ,000 000 ,000 ,000 ,000 ,000
11 T[-131" ,190 ,112 ,820 ,377 ,022 ,074 ,009 ,000 2,270
12 T[-131 ,719 ,110 ,162 ,142 ,003 ,00O ,000 ,000 1,500



t m t t PIOGEAM S!P (YIRSIONI.! ) |AMON I0/_/1992 t t t t

t , t STP QOALIPIO_TIO!IIANPLElO! lET _ffTg! ! ¥IRI_BL!YO_UKE t t t

IU! LOOPIBFOBIATIOMFO! THISBUMFOLLOQS.

IJ, I_KIE! OFCOMPOJHMTSO$!DI2 THISHORLOOP= 2

|COle, CALC.TTPE(O/IIVH_TOHY,I/C01CHMTHITIOM): 0
I|., -- IC_/COKP. --- |CT/GN.

IDECAT,CILCULAT|DAUGET!!PHODUC_IO!(O/YRS,1/IO)= 1
(DiFi:LT :0)

ITall, IIII_UMIOflEi OFIT|HITIOISPH!_11! ST_P: 0
(DHF&U_!: 1:)

|DEIUG, |IBUGOPTIO!(O/lOimALO0_PUT,1/IUCHO)= 0

r

s



e I t t PiO_iAMS T P (VEESICI_1,1 ) |ANON 1019/19c2 t t t t

t , t STPOU_.LIFICATiOI_EXAMPLElOBKEYLETTER! Vit.ilKSLEVOLUME t t t

SOUE_ELIIEAIT

I
SOURCE

I_CLIDE

1 II-85K 1.000E.00
2 |i-85 1.OOOE*O0
3 Ii-gO I.OOOE*O0
4 IE-131M 1.OOGE,O0
5 ii-85 1.O00E,O0
6 1-131 1.OOOE,O0
7 ES-gOB 1.000E+O0 t
8 lE-gO 1.O00E+O0
9 SE-gG 1.000[_O0

10 Y-90 1.000E.O0
11 TE-131! 1.000E+O_
12 Ti-131 1.OOGE*O0

TOTALCLASS1 4.GOOE-OC
_OTALCLISS2 2.0CCI,CC
TOTA£C;ASE3 E.O0;[+O0
GEAK_TO_AL 1.20CE+OI



S
t t t t PIOGI_NST P (VEl_;O_1.1 } i_NON1CI9/19g_ t t t,

t t t STFOCkLIFICkTIO!HffPL! 10[ 1[! LEYT£I! VAglkl;!VOLON£ t t t

, t STEFSOUiCE_IDVOLUNEINITIALIZA!ION

II_ TINE : -1.O00E.OO I_TfiVALSISTEP : 30
TIN[

STkR!TIME: O.O00[.OC |ifC_ ;IIIT : 1.0000E-05
STEP

DKLTI! : O.O00i*O_

DITAIitD (IY C_ISSIONIEE)
.t,ttt CO_P:IEI!,ttt,tttt,tt.tt,.,,,t,
lO. I_N[ VOLON[O| IISS 1 2 3

1 VO;ONi1 1.0001.00CC

iINOVtLIIY[S (riON 1} : O.O00i.OC0.000[,00 O.O00E.O0

STEPSOUH_iriCTOB(riO! SOUIC[1} : 1.00_E,O: 1.00CI_00 1.0001.00

C SOOR:IlAY[riCTOi(riONSOOiC!1} : 1.00Ct.0C 1.0001.00 I.O00E.O0

2 VOI01i2 1.0001+00

iINOVALIIY15[riO! 2} : 0.000[+00 O.O00E+OO0.000I+00



I I t t PBOGRAMS! P (VIESIOK1.1 ) NAKOK 10/ 9/1992 t t t ,

t _ J STFOUA$1FICATIO!IIANPL!]Oi IIY LITTERb VAIIA]L!VO_UHE t t t

, t STEPSO_ICEAft YOLUNEINITILLIZATIOH

STEFSOUE!DATAFIOKSOUiC!IHPUT

I
TOLUK[l

IUCLIDE

1 11"85N 1.000E,O0
2 no85 1.000I.00
3 11-90 1.OOOE*O0
4 I[-131N l.O00i,O0
5 li-S5 1.O0_I.O0
6 1-131 1.O00i.O0
7 lD-DON 1,000[.00
8 lD-DO l.O00i.O0
9 SI-DO 1.O00I*O0

10 T-DO I.O00E+O0
11 _I-131N I.OOGZ+O0
12 _1"131 I.O_:E,O_

_OLON! 1,O0_[-:OCC

fOTlLCLASS1 4,O00E.OC
_OTALCLASS2 2.0001,00
TOTALCLASSI |.000[*00
;LINDTOTAL 1.200[.01



s = , STPOUALIFICATI01IlffPL! 10Bli! _[T_[R! VARIAB;[TOL_KE ' * *

' * ST[PSOOlC[liD VO;UKEINITIKIlA_IOK

COH_IN_OUSSOURC!DA!AriO_ SOUIC[IIP:! (/Hf)

1
VO_OM!!

IOCLID[

1 [i-85K 1.O00E_O0
2 [i-85 1.000_,C0
3 1i-90 1.000[+0_
t I[-131K 1.000[+0_
5 ml-_5 I.OOG[+O0
i 1-131 l.O00[+OC
7 IB-gGN l.O00[+GO
8 i)-9C 1.0001*00
9 Si-90 I.O00[+O0

lO Y-_O 1.000[+00
11 _[-131! 1.000[-00
12 _[-131 1.000[+00

rO;ON[ 1.000[+00CC

TO:ALC_A_ 1 4.000[+0C
TC_t;CLASS2 2.0C0[,00
TO_tLCLASS3 |,000[+0_
GIll) IOTtL 1.200l+0!



t t t t PEOGIANST P (VliS]O[ 1.1 ) !_! O! 10/ 9/1992 t t t t

t t t S_PQUALIYIC_TIO!IIiHPL!109lETLETT£_! Vk_IABL!VCLOIE t t t

t t S_EPSOUIC!IMDVOLOMEIIITIALIZk!ION

kCTIVITIESkTE_DOYTHETIMESTEP

l
VOLU_EI

JUCLIDE

1 tio85K 1.000E.00
2 11-85 1.000t+00
3 lH0 t.000E+00
4 I[-131M 1.000E,00
5 |i-85 1.00_I.00
6 1-131 1.000i.00
7 li-90_ 1.000Z.00
8 li-90 1.O001.O0
9 SH0 1.000E+00

10 Y-t0 1.000_+00
11 Tt-131m 1.00_I+C0
12 _i-131 1.000E-00

VOLUU! 1.O00!+O0CC

TO_l;CLASSI 4.000E_O0
fOCALCLASS2 2.O_OE,O0
_OCALCLlS_3 t.O0¢K'O0
6111_IOTIL 1.200E+01

,t



t t t t PIOGIAMST P (VERS:O_1.1 ) fiRO_ 10/ 9/199_ t t t s

t t t STPOU_:.IFICtTIOIIlA_LE10! IE! LITTE_! V_RIARL!VOLUII! , t t

t t STEPSOURCElid VOLtJKEIflYIALIZAYIO!

S2PGAKtiASIIIELCIWGIIIFOIMATIONC_LCULA!E;

COKP_IE_! VOLU_Ei

CO_VEISIO!Ft_TOR: 1.O001_O0
VOLUK[ : 1.O00E.UOCC
IKTESOUR:E : 3.161E,C5(BEV/S£:/ )

PAI_ZCL!SOCRC! |HEIGYSOURCEGICUPIHEE_Y
(PHO_OI/SEC/) (MEV/SEe/ ) (1EV-EfFECTIVE)

1 7.240E+04 2.896E'04 .40
2 1.009E_05 9.0771+04 .90
3 3.551E.04 4.794£+04 1.35
4 1.868E*04 3.363K*04 1.80
5 5.$52E*_3 1.287E+04 2.20

3._3_+03 _.498_+_3 2._0
7 2.1551,04 1.149E.05 5.33 (V_[Zk_LE)

YOT_LS 2.S8_E.U5 3.385E_0_ 1.31



s t e t P;OGIA_. S ! P (VEf$1CI_1.1 ) lA! OR 1019/19S2 t t t ,

, t t ,c:pQ_I'_IF]:i',;O! iZAN_L[10! [[! _£TT[! ! Tlc-lAl:[ VOLOP.[ t t t

t t ST[PIC!.T;TI[S irT[; I SiC

|C TIK[ : 1.000[.00 SIC IITHVALS/_![_ : 24_
TIlE

STt_ Till : 0.000[*0: |ii:i LIK]! : 1.2500[-0_
S_IF

D[_?A? : 1.000[*00SIC

DITt I[C (1? CLASSIU_B[_
lttttt C0_P_[|_ ttttttttttttttttttt-_.t
lC. liE[ TOLUK[Oi KiSS ! 2 3

i rO;OHI! 1.000[*00 CC
1.00_[*0CCC

I[K:_IL _i?[S (FION li : 0.00_[*0_ O.O_G[*O_ O.OOC[.O0

C SOg|_[I_[ tiC,O| (riOK S_UIC[l) : 1.O00[*OC I.O00[.CO 1.0C0[*00

2 VO_K[ ' 1.000[,C_

I[_;¥_L riTES (_lOK 2i = O.O00E,O0 O.O0_[,CO O.O0:E,O0

,t,,t CODES[X_[SA rE[_[cx L_O_lSD!O|vt|IiE[[ YO_gK£,tttt
Ittt, "S:[F IS IC!_K_:ICALLTII_l_;S[O IT Jkti:tO_ OF) ttttt

"' T20S,[PSi[i[ 0_. 1[_]_]1_ ii iV[i_[ OF .00 I?[I[!_Ol_ PI| S?iP

i

m



t t 8 t PRCGi&MST P (VEB_ION1.1 ) RANON10/ 9/1992 t t t t

t t t STFQUI_IFI:ITIO!|I_PL! 101II!L|TTEB!VAIIAg_!VC_KE t t t

t tSTIPICTIVI_ilSiFTIE!SEC

ICTiVITI|SlT |J_ OFTHETIlESTIP

!
VOLUKii

IOCLID!

1 ;_-85_ 1.0C0[,00
2 11-85 1.00_E,O0
3 1|-90 9.791[-01
4 I[-131m 1.000[+00
5 11-85 9.9E][-0!
6 1-131 I.O00[+OC
7 IHO_ ).9761-01
8 il-90 9.959[-01
9 |i-90 1.000[,00
I0 7-90 I.OOC[_OC
11 II-1311 1.00C[+_O
12 _[-131 9.995£-01

VO_OI! 1,000[+00CC

TOTt;CLISS1 3.98CE*0:
TOTILCLASS2 1.997E+00
TOTI_CLASS3 5,9_41.0_
6iliD TOTIL I.I_;E+_I



j qoff :re'
t , t t PiOGI_.MS! P (VliS,O_ 1.1 ) I_._Or 10/9/1_92 , , t t

, t t STPQUkLilrlCl!IOllilIlfPL!10! 1[! LETTE!! V_.ilJ.BL!YO£UM[ t t t

t t $_[PI_!IVITIESlY_[l 1 src

S',PGAKKASHIILClIGIIIFOIKATIONCILCULAT[_,

COKPON[_I VOL_K[!

C0NV[ISlOlYACTOi: 1,000[.00
VOLOK[ : 1,000[.C0CC
II_ASOUI:[ : 3.146[,05 (KEV/SI:/ )

PARTICLESOUiC! II[IGYSO_:[ GI_UPIN[IGY
(PSO:OS/SEC/) (KEVIS[:/ ) (MEV-EFFECTIVE)

1 7.226[*04 2.890[*04 .40
2 1.005[,05 9,047|.04 .9C
3 3.522K+04 4.755[*04 1.35
4 1.849[*04 3.329[*04 1.80
5 5.825E+03 1.281[*04 2.20
6 3.637[.03 t.456['03 2,60
7 2.148E*04 1,1451.05 5.33 (VArIAn;I)

_O:ALS 2.574[+05 3.369[+0_ 1.31



t t t t PiIOGIAKST P (V|_.$IOI_1.1 ) _.KON1C/9/19:.2 t t t t

t * t STPOUALIFICKTIOllEI_llFL[lOBlETLETTEI! V_.IIASL[VCLUll[ t , t

t t STEPICTIVITIESA?TEiI Mill

IllDTilt[ = I.O00[+O0llIll Ill![RVAI_S/._[F : 24C
TIll£

Sl'ii,"I'II1[: I.|67['02 lllll EIiOI_LIKZ! : 1.25001-0E
ST[P

DE;TKT : 9.833|-01llIll

DATAIEAD(BYCLASS|UllBEE)
tttttt CO_P:ll[ll!tttttttttttttttttttttt
ilO. llA_[ VOLOlllOill_SS 1 2 3

1 VOLOllE1 1.000[.00CC
1.0171.0GCC

Ull_VALIAT[S(YllOB1) : O.O001.O00,000[.00 0.000[.00

C SOUIC!IA_[ tiPTOE(tROllSOUllCE1) : 1.O00E.O0 1.000E.O0 1.00Oi+Ce

VOLOll!2 1.000|.00

iIROYILIIT[S (rioll 2) : o.oooE.oo o.ooo[.oo o.ooo1.oo

ttttt COD[S[llSESI P[[_BiC[LOOP_ll_/O[Vl[II_L[ IOL_J[Ettttt
tSttt ISTEPIS IUTO_T!¢ILL!II:lILS[_ I! I ftCTOlOr3 ttttt

ttr 720S_[PS|Iii OS[Di[0OIIIIG ii IV[ILG[Of i00 ITlll[TIOllSPiI S_[P



,,',t PEOGEAKS!P (VEESIO_1.1 ) iANO_ 10/_/1992 _, , t

t t t STPOU&;IPICATIO!EIANPL£lOSKEYEETTER| V_ilABL!VO_OKE t t ,

t t S_EPIC_IVItIESIFtE_1 _IN

AC_IVI_IISATE]_OF_B!_IK!STEP

VOLUME1
I_C_IDE

1 11-85_ I.OI¢E+O0
2 1i-85 1.017E+00
3 ll-)O 2.8_51-01
4 I[-131H 1.017E+O0
5 lH5 8.000E-01
i 1-131 1,OI7E+O0
7 ll-90M 8.665E-01
8 ii-gC 7.819E-01
9 Si-90 1.0171+00

10 Y-SO 1.016E+00
11 TJ-1311 1.011[+_0
12 Ii-13I ).8911-01

VO[UIE 1,017[+00CC

fOtALCLA_SI 3.3331'00
TOTA;CLISS2 1.8171+00
TO_ILCLISS3 5,6871+00
61_lDTOTIL 1.0841+01



t t, t PEOGtAMS! P (VIR3IOK1.1 ) IAllO._101911gg2 t t t,

t , t STPQU_LIYlC_TIOIIII[FL! 1ORIRTLETTER! VAEIA]L!VO_UM! t t t

t t S_EPACTIVITIESiYTEi1 III

S_PGAI(N/LSHIELDINGINFORMATIONCALCULkT[D

CONPON£_T1 VOLOME1

CONVEISIO!fACTOR: 1.0001.00
VOLUME = 1.017S.00CC
RETASOUE:R = 2.5231.05(BRV/SEC/ )

PIRTICLRSOUECIi!ERGYSOUR_! GROUPEHERGY
(PB_TORISE:/ ) (dEVISE:/ ) (KEV-EFFECTIVE)

1 6.805E+04 2,722E.04 .40
2 8.709E+04 7,838E+04 ,90
3 2.517K+04 3.398E+04 1.35
4 1.1GIN*04 2.0gOE+04 2.80
5 4.721i.03 1,039E+04 2.2:
6 2.853E*C3 7.523E.G3 2,6_
7 1.754E+04 t.3511.04 5.33 (ViRIAILE_

TOIALS 2.171E.0_ 2.719E+05 1.25



t t t S_PQUAL[FI:ATION[EA_P;[lOl lET LETTERBVAEI_[ VOLU_E t t t

t t STEPA:TIVITIESLFTER30 MIM

[lD TI_[ : 3,000[+01_IW IMTERVALSIS![_ = 240
TIME

STAR?TISE= I,OCO[.O0KII EigORLIKI: : 1,2500E'06
STEP

', DELTAT : 2.900[+_IEI!

DATAIEA_ (IYCLASSNO_3[_!
tttttt CO_POIE_tttttttttttttttttttttt
lO. i_KE VOLUKEOi K_SS 1 2 3

1 VOLUK[1 1,CITE+COCC
1.500[+00CC

IEMOVA_IATES(riO_ 1) : O,O00E-O0O.O00E+CO0.000[*00

C SOUI_[lATEr_TOi (YRO_SCOl:[1) : 1.000['00 1.000[.00 1,000[+00

2 VOLUKE2 1.O00I+O0

IEX_VA_IATZS(riO8 2) : O.O00E_O00.000[.00 0,000[+00

ttttt C_DESE_E_I FIEDBACILOOPIR_/O_VAg[L_[TOLgKEttttt
*tttt IST[PIS IUTOH_YICALL!IICBKLS[_JTI FA:T_EOF) ttttt

ttr 720STEPSIEi[ OS[_i[¢:IIIIG 1! lVlilG[ OF .00 ITE[_TIO_SPE!STEP



Jqs
, t t t PIO_RAMSTP (VERSIO_1.1 ) IA_O_ lO/ 9/!992 , t t t

t | t S_P _U_LIF_C_O_ _Z_MPLE 10_ [_ L_T[_ | V_I_L_ VOLgME t t t

t t S_[pACTtVIT:ESAP_I_30 Iii

l+tlVl+iI+ t! li+ OY+BEtiMEStEP

!
VOLUME1

IUCLIDE

1 II-85M 1.407E+0_
2 1R-85 1.SOOE+CG
3 1_-90 2.295E-C2
4 IE'131M 1.498E*00
5 !i-85 6,959E-02
6 1-13l 1.498_+_0

• 7 IB-90M 1.105E-0t
8 IB-90 6.325E-C2
9 S_-gC ].500E+O0

10 T-90 1.493E+0C
11 TE-131M 1,486E+00
12 _E-132 7.747E-01

V_LUU! 1,500[+00CC

TOTALCLASS1 4.418E+GO
TOTALC_AS_2 1.5671+00
YOTALCLASS3 5.4271+00
GILID_OTAL 1.1411+01

0



t t , t PiOGRA_ST P (VEESZOI;1.1 ) IA._Oil 10' 9/1.c92 t , , ,

t t t STPQUALIFICATIOI[I_P;! lOI EE!LETTE_BVARIA=.'!VOLU_.! t t t

t t StEPACr/VITI[SAFTI_30llIIl

STPGAKHISHIELDINGIKFC_K_.:IOI;CALCU'.I.T!D

COMP011_:I V0_UME!

CO_Y[ISI01TAC_OI: 1.000£.00
VOLUK£ : 1.5001"OUCC
liZA SOCECE = 1.527i'05(NEV,'SE:I )

PAi:::;£SO_i:! HE_GYS0_IC! Gi0OPI_FPGY
(PEOTOH/SK/) (MEV/SEC/) (KEV-EFF£CTIYE)

1 8.867E*04 3,547E+04 .40
2 6.455E,04 5.809i+04 .90
3 1.S33Eo04 2.610[.04 1.35
4 1.930E,C3 3.473E,03 1.80
5 2.235E+03 4.917E+93 2.20
6 4.731i+C2 1.230i+03 2.60
7 1.820£+03 9.701E+03 5.33 (VABIAI_I)

TC_LS 1.790[_05 1.390[-C5 .78



t t t t Pi:;IA_ ST P (VEE_!:_1.1 ) IA[O_ 10,'9/19_2 t t , t

t t t STPOUA_ZFICAT,'011[IAKPL[lOBIRTLITTER! VARIAnt.!VCLUM! , t t

_f * i,?t , STE_k_,IVI,,ESAFTER1 ROUR

[KDTIKE = 1,O0_E*O_HGOR IKTEEVA_S/S:[F : 240
TIE!

STABTTIME= 5,00CE-C1BOOR ERRORLIMIT = 1.2500Z-O[
STEP

DELTAT : 5,000[-01fOUR

DATAREAD(MYCLASSMUMIER]
tttttt COKPO_E_tttttttttttttttttttttt
I0. lAKE VOLO_[011ASS 1 2 3

1 VOLUK[1 1.500E,00CC
2.00_E.O0CC

RES;VA;IATES(FiOK1) : 0.000[.00 O.O00[.CO0,000[_00

C SOORC[lATEfACTOR(rEO_SO'ICEI) : 1.OOC[_OC1.O00[*OG 1.000['00

2 VCLU_E2 1.OC_E.O0

lilOVA;IATES(F[08 2) : 0.000[.00 0.000[.00 0.000[.00

ttttt I_E_ IS AU_OIATICA_L!IICi[_S[_l_ AFk:T;ROF3 ttttt

,,t 72CSTEPSgEE[USE:REOUIRIM_&R&VEEA;[OF .00 ITEEATIOMSPE2STEP



J
t , t t Pi0GR_ $ ! P (VERSIO_1.1 ) |AK0_ 10/ 9/1992 t t , t

•,tSTPOU_)IrlCIIIORII&_?LEI0)litLrTTER! rElIABLEVOIU[I '**

•* Slip&CIIVIIIISAFII)I$ODI

ACIIVITIESAIENDOFIBI111!STl)

I
VOLUMII

IUCLID!

1 11-85M 1.783E+00
2 1i-85 2.000E,C0
3 lR-90 1.295[-02
4 IE-131K 1.996E*00
5 BN-85 6.8931-02
6 1-131 1.995E+00
? i)-)0K 1.0351-01
8 ii-90 6.292E-02
9 SH0 2.00GE,00
I0 T-90 1.984E+00
II IE-I31K 1.966E*C0
12 11-131 6.767[-01

VOLUME 2.000E+O0CC

TCII;CLASSI 5.792[+_G
IClIL CLASS2 2.0641+0C
IOItL CLASS3 (,793I+00
GNA__OT&L 1.465E*01



,,,, P,_o_.,_s,P,v_IO_11, ,.o_1o,,,1,g2.,., J_ °__-_
t t , S:FQ_.LIFICATIOI_EIAKP:!1CBIETLE!,'.E_! VAEIAB'!VOLUKE t t t

t t STEPACTIYITIE_AFTER! IIOUR

STPGA_.MASH:ELDIIiGII_F_RMATIOIICALCULATED

COKF3NE_T1 VOLUME1

CONVERSIOKFACTOR=l.O00E_O0
VO_UHE = 2,000E*O0CC
BETASOUm:E : 1.879E,05(KIY/SEC/ )

PAETI_LESOOE_!IIEEGYSOUR:E GEOUFEKEeGY
(PH3TCK/SEC/) (KEV/SEC,/) (KEV-EFFECTIVE)

1 1.130E.05 4.519E.04 ,40
2 8,131E.04 2.318E+04 ,90
3 2,387E.04 3.223_+04 2.35
4 2.070i+C3 3,727E+03 1.80
5 2,806E,C3 G.173E_03 2.2C
6 5.203E,;i 1.353E+03 2.EO
? 1.74EE+C3 9.305E*03 5.33 (VAEIA_LE)

TCTALS;.253E._5 1,712E,05 ,76

t t t E! _ PiOG EAK ST P (VERSIOK1,! )

!IK! _FF =15:39:5e DAY! :1G/9/1992



I/I ,A/,
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Appendix K
Example ii



= = = F RCGEAM ST F- PC[T_ESH:_.'TE_'S[D_Ei I S ii.T YGUE SEEV I CE = ' =

t , VEESION II_NIEE=I,I EEVISIOR DATE rAS 9/2919_

, T O]_AY ' S OA!E = IC/ 91!9_2 STAIT T II_! = 15:45:35

REPIODU_TIONOFINPUT_ATADE_K

+ ,I, + + + + + +

ltV:3 ItS:2

EI=12 IK: ] IG=I IL: 2
IKB'BSMI 4.1g?sE'05 540234E'03 IO.OO00E+OOIO.O000E.O0
2[R'85 1 2.0490E'09 lg 06E3E'06 56.5656['06 IO.O000E+O0
3lE-gO I 2.144EE'0210O000E+O0IO.O000E+OGIO.O00CE'O0
41E-131116.7758E'OT 610836E-08 lO.O000E+O0IO.O000E+OC
59E'85 2 4.0299E'03 10O000E+O0lO.OOOOE'O0lO.OOOOE+_O
6I"131 2 9.9783E'0:1149932E'06124.6210E'04lO.O000E,O0
?iE-90_3 2.6866E-G3325521E'0] lO.OCOOE-O0lO.OOOOE+O0
8ES'gO 3 4.4149E'03 318Eg4E'0276.1792E-0510.O000[+O0
SSR'SO3 7.6801E-I072.624Bi-0384.4;49E'03I_.OOOOE+OC
IOY'90 ] 3.003RE-OR9?.E$_IE'IOIO.O000E+COI0.0000£+00
IITE'I31N36.4180E'06IO.OGO;[+O_IO.O000E+OGIO.O00_E'O0
12TE'I313 4.6210E'04III.4248E'06IO.O000E_OGIO.OGOC['O0

.40 .90 1.]5 1.80 2.20 2.60 7.50
11E-$5_.255157+0123-30G0+0000+0000+0000+0000+C581_0+
21E-85 .251000+022)-2G00+0000+0000+0000+0000+0514+0+
31E-901.315766-1233+0462+0386+0491-I190-1448-136E+!+
4IE-I]I_.142664-200G+OOO_+OOOO+O_OG+O000,O000+OI_4'C+
5E_-851.003000+0334-12_3-1659-2275-200C-0000,01_3+1+
61-13I.I903I;+0625-100G+OODO+O000+O000*O000+O?23-O+
71_-gGM1.38S344-2855+0195,0472+0186+Cl18+0144'1473,1+
8E_-901.9[0000+0277+09_3-1192-13_6-IIII+0162+153_,!+
9SR-gO.196000+O000+O000,O000+O0_O+OO00+OOGG_O000'O+
lOT-B0 .93_000,0000+000;+0000+0000+0000,000;+000_+0+
11TE-131N.19CI12,0828,0377+0219-1735-1871-2000+0227*:+
12_[-131.71_II0+01E2+024i,0323-2000+000;,0_00+0150+I+



K ot
s , t P R 0 GEA M S TF- P C (THESE:£_.E'[_'$EDGE',I S A T YCUE S E£ V I C[ , t t

O t t VEi$;OI IUNB[E:J.I _[VISIO! DI. TE IAS 9'25/92' T CDk ! ' S _ A T ! : lC/ 9/1.c_2 S!li! T I ME : 15:4._']6

1 'S:;I:['
11.G 21.0 ] 1.0 41.0 5 !.0 E1.0
? 1.0 8 1.0 9 1.G 101.0 111.f, 121.0

0
!
ST_OUk;IFI_.i.!T:_ [IA_..'-'_£11I£T K[T:E_GGAM_.S0q:._
5J=2
1 '_OLUK[1'
2 'VOL_J2'

_ -,1

= SO'_E."[fW;VOLUK£IlliTIJ,;IZk:iO_;
v 1 1.00Cc
v 2 1.0cCc
F1201.0
SlIOI.O
G 22 TIS:
IBO_i
ICTi;ITI[SA}'IlriIHC_
2 @G_:.

v 'rei_I,;,,II,cAFT[R; ;;O:_

!

r_



t t _* p_'.:i._. S ! P (VEI_OI_1,1 ) 1AliOX1C19/19_2 t t t t

D_TAFORTHISIUXORSER:ESOFIU_5

|UKBEROFIFOTOPES(D_TACkRDS)= 12

IUflEi OFCOKPONEX_S(iLLIUIS) = 3

IOflEi OFCLASSESOFISO?0KS = 3

IU_BEROFSOUICES(KAIIHUK) : 2

IUK_EBOFGAKKAGROUPS = 7

IUKSEEOTPDRCUDSOES(KAIIK3K)= 2

S?ORAG!LOC_?IOfl£BE_UES?E_=225000

S¢OltG!LOCIYIOISCS[_ = 1074

W



t t t t PIr,GIAM ST P (VEESIOI_1.1 ) WOK 10/g/1952 t t* t

• t t STFGUA'IFICA:IOI;[IAIPI,[11I[Y I[TT_._6 G_,MKkSO;_C[ t , ,

HU:LID£DATAIHPUT(LIBRERT)

IUM_EE HAME CLASSLAKDA(I/H_)PIECUESOR(RC.,RkTE!-

1 |f-SE_ 1 1.5472R-01 5 1.54471-01 1 0.0000[+0_
2 |R-8_ 1 7.3764|-06 1 1.5564E-06 5 1,2024E-0_
3 [_-9C 1 7.7206E+01 I O.O000E+O0 1 0.00001+00
i IE-I_ll 1 2,1393[-03 6 2.6490£-05 1 C.OCO_£+O0
5 mi-8_ 2 1.4508[+01 1 0,0000£+00 1 0,0000['00
6 1-131 2 3,5922E-03 11 2.7947E-03 12 3,5922[-03
7 il-90_ 3 9.6718E+00 3 1.1510E+CC 1 0.000C£+00
8 IB-90 3 1.589l[+01 3 1.4002E*01 7 3.6555£-01
9 SE-gC 3 2.7618E-06 7 2.7012[-06 8 2,7648E-06

10 1-90 3 1.0811E-02 9 1.081]i-02 I 0.0000[+00
11 TE-131B 3 2.3105E-02 l O.O000E+CO 1 0.0_00[.00
12 TE-131 3 1.6636E+00 11 3,6931E-01 1 O,O000E+O0



KGoK 18'''' PIOGRA_STP (VE_:_! I.I ) i_!ON ICI 9/1992 ''''

t,,STPOUAIIFICATIOKEIAIPLEIIKEYKETTERGGAMKASOURCE tt,

I ISOTOPE BETA GAMMA(KEV/DISC)BTGROUPANDIAX.ENERGY(IEV}
_EVIDISC I 2 3 4 5 6 7

EFFECTIVEBN_E_Y.4OC .900 1.]50 1.800 2,200 2.600 7.500
I KE-851 .255 .I57 .OOC .000 .OOC.000 .003 .000 .5_!
2 11-85 .25[ .000 .002 .000 .OO0 .O00 .000 .000 ,514
] 11-90 1,315 .077 .233 .412 .386 .049 .019 .045 ].850
4 IE-131M ,142 .007 .000 .OOC .000 .000 .OOG .O00 .164
5 Bi-85 1,003 .000 .033 .023 .007 ,003 .000 .OOC1.830
6 1-131 ,190 ,317 .063 .000 .O_C .000 .000 .OOO .723
7 BB-9GM 1.388 .003 .855 .195 .472 .186 .118 1.440 4.730
8 IB-90 1.960 .OOC .277 .096 .019 .037 .111 1.620 5.33C
9 $i-90 .196 .000 .OOG .000 .000 ,O00 ,000 ,000 .000

10 Y-90 .935 .000 .000 .000. .000 .000 ,000 .000 .000
11 TE-131M .190 .112 ._28 .377 .022 .074 .009 .000 2,270
12 Z[-131 .719 .110 .162 .142 .003 .000 .000 .000 1.500



8, t t PROGEAMST P (VEHS:GN1.1 ) RASON 1C/9/19_2 t , t t

t t t STPOUAL;FICATIOHEXAMPLE11IEYlETTERGGAMMASOUR:E t t t

IU!LOOPIHFORMATIOHFORTHiSHUNFOLLOWS.

J_, HUKREROFCOMPOHEHTSUSEDINTHISHUHLOOP= 2

KCOH:,CALC.TYPE(O/IHVEEORY,I/CORCEMTRATIOH)= 0
TR.,--ACT/COMP.---ACT/GM.

IDECAY,CALCULATEDAUGHTERPHODU:TIO!(O/YES,I/E)= 0
(DIFAULT:0)

ITMAX,MAIIMU_HDMBEROFITERATIOHPERTIM!STEP= 0
(DEFAULT=I0)

IDHRU_oDIRUGOPTIO!(O/_ORM_LOUTPUT,I/IUCHO): 0



Ksdt/'' ' ' PDOGRA_.STP (VI_3;ON1.1 ) IANOR10/ 9/199_ t t t t

t t , STPO[_A'IFICATIOI;EI[AI(FL[15 lETI[ETTEEGGAME).S0_._:£ t t t

50U_:ELIIR_IY

i

RUCIIDE

I 1_-85M I.O00E+O0
2 n-85 I,O00K.O0
3 IE-90 1,000E+O0
4 IE-191_ 1.00GE+O0
5 fi-85 l.O00E+O0
6 1-131 I.O00E+O0
? IB-gOM I.O00E+O0
8 IB-9C 1.000E,O0
9 Si-90 1.0COE+OO
I0 T-go I.OOOE+O0
II TE-13IN I.O00E+O0
12 _E-131 I,O00E+O0

TOTALCLASSI 4.000[+00
TO_ALCLASS2 2.000E.O0
_OTALCLA_S] 6.000E+O_
GRANDTOTAL 1.200E+OI



,,,,,,_o.,s,_,,_:o,11, ,_,o,,ji,,2,,,, Kq_ kI_̧
ti tST_QUALIFICATIOI_EXAMPLEIIKEYKETTERGGAMM._.SOURCE Jtt

ttSTEPSOURCEANDVOLUMEIIITIALIZATICN

E_DTIME = -1.O00E+O0 IITEEVALS'STEP = 30
TIME

STARTTile = O.O00E+CO ERRORLIMIT = l.O00_E-05
STEP

DELTAT : O.OCOi,O0

DATAREAD(BYCLAS3RUMBE_I
,t**** COMPO]EM:**********************
I0. lAME VOLU_EOIlASS ! 2 3

1 VOLUME1 1.O00E.O0CC

EEK;VALIATES(FROMI) : 0.00_[.0_ O.O00R+_OD.OCOE+C_

fLOWRATE_(Ce IgR,F ( ! TO2) : 1.O0_E,CO1.O_OE.OC1.O00E-O:
IRAMSM.FRACTIOK(!TO2i: 1.000E,C0l.OOOE+O0I.O0:E+O0

STEPSO:RC[FACTOE(FEC_SO_C[1)= 1.000[,001.000[+0_1.000[+00

2 VCLUM_; 1.000[,0¢CC

iEM:VALRATES(YR3K2): O.OOCE+OCO.OODE+OCO.O0_E*O:



, , t, PROG_KST P (VERSIOH11 ) IkMOr 101911992 t e _ ,

t t I STPOUALIF1CATiO_EXAMPLE11KEYlETTERGGAMMASOURCE , t t

,eSTEPS_URCEAM_VOLUKEIR]TIALIZATIO_

STE_SOURCEDATArRO_SOUE_EI_PUT

I
VOSUHE1

IUCLIDE

1 IR-85K I.O00E+O0
2 EI-85 1.OGGE+O0
3 11-90 1.O00E+O0

" 4 IE-131K 1.OGOE+O0
5 lR-05 1.O00E+O0
6 1-131 I O00E+CO
7 EB-gOK 1.O00E+O0
8 R8-90 1.000E+CO
9 SR-90 1.000E+O0
10 T-gO I.O00E+O0
11 TE-13IH 1.000E+O0
12 _E-131 1,000[+00

¥OLUKE I.O00E+O0CC

TO!ALCLASS1 4.000E+O0
TOTA_CLASS2 2.000E+O0
TOTALCLASS3 6.000E+O0
6E_R_TOTAL 1.20GE+OI

=



t t t STPOUAI!IICATIO_IIAKF_[11IKYI_TTEIG GAMMASOU[CE t t t

t t STEFS_iC[ AiDVOLUK[INITIALIZATION

ACTIVITIESkTE_ OITEETIKESTEP

1
VOLUKi1

IUCLIDE

1 li'85[ 1.000£,00
2 [['85 l.O00£'uO
3 IR'gO l.O00i*O0
4 II-131[ 1.000[,00
5 B1-85 1.000[+00
6 1-131 1.000E+O0
7 IR-gON 1.000E+O0
8 IB-9O l.OOO[+O0
g Si-gO 1.000[+00
10 T-gO 1.000[,00
11 TK-131M I.OOC[,O0
12 TE-131 I.O00E+O0

VOLOKE 1.000R+O0CC

TOTALCLASS1 4,000i+OC
TOTALCLASS2 2.00C[+00
TOTALCLASS3 6.000E+O0
GHANDTO!AL 1.20G[+OI



t t t STPQUALIFICATIOREIAIPLEIIKEYKETTERGG&KW-ASOURCE , t t

t t Sf_PSO_K:_.AI_VOLUMEIIIT:ALIZAT:O!

STPGAMMASHIELDINGIKFO2K&TIO_CALCUI_.:E_

CONPOIE_TI VD_UNEI

C01VEI_IO_FACTOI: I.O00E+O0
VOLUM! =I,O00E+O0¢C
BET_SOURCE : 3,161E+05(KEV/SE:/TEST)

PAR:iCLESOUIC!|HERGYSOUE:! GIOUFIMER3Y
(PHOTON/SECITSST)(IEV/SEC/TEST)(MEV-KFFECTIV!)

I T.240[,04 2.896E+04 .40
2 1.00gE+05 9.017K+04 .90
3 3.551E+0i 4.TgIE+O4 1.35
4 1,868E+04 3.363E+04 1.80
5 5.852E+03 1,287E+04 2.20
6 3.653E+03 9.498E+03 2.60
7 2.155E,G4 1.149E+05 5.33 (VAI:ABL[I

TOIILS 2.SB5E+05 3.3BSE*05 1.31

0



= t t I P_O3EAMS T F (VER._ION1.1 ) RAI;0_; 10.'911992 t t t =

t t t STPQUALIFICAT;01;EXAMPLE11 [EYlETTERGGA_,MASOURCE t t t

t t STEPACT:VITIESAFTERI SOU_

ER_TIME = I.O00E+OGH3UE IRTERVALSISTEP = 3C
TINE

STARTTIIE= O,O00E+O0 ERRORLIMIT = 1.0C00E-05
STEP

DELTAT = 1.OOOE+O0SO_R

DATAREAD (BYCLASSRUMBER)
tttttt COMPOnEnTttttttttttttttttttttt'
I0. IAME VOLU[[OR_ASS I 2 3

I VOLUKEI I,OOOE+O0CC

RE_OVALRATES(FROM1)= O.O00E+O0 O.O00E,O0 O,OOCE_CO

fLOW|AIRS(CC /HE)F ( I TO2)= 1,000E+00 1.000E.00 I,O00E'O_
TIANS[.FRACTION(I 102)= 1,0;0E+00 1,000E+OC I,O_CE+O_

2 VOLOME2 1.OOCE+O0CC

iEKOVALIATES(rRO[2): O.O00E+O0 O.OOCE+OC O,OOCE+O0

tta 30STEPSlEESUSEDREQUIRINGANAVERAGEOF .OC ITERATION_PEEST[_



t ttST_QGALIFICATIO_EXAMPLE11KEY[ITTERG GAKM_SOUECE t t t

t t S_EPACTIVITIESAFTERI HO_R

ACTIVITIESiT E_DOFTEETImESTEF

I 2
VOLUME1 VOLUME2

IUCLIDE

1 lR-85M 3.185E-01 5,473E-01
2 ME-85 3.6791-01 6,321E-01
3 li-90 1,086E-34 1,S66E-34
4 IE-131M 3,610E-01 6,30E!-01
5 IF85 1.841E-07 3.164E-C7
E 1-131 3.684E-01 6.330E-01
7 iB-90M 2,359E-05 4.052E-05
8 IB-90 1.440E-06 2.474E-06
9 52-90 3,679E-01 6,321F-01

10 Y-90 3.679E-01 E,321E-01
11 TE-131M 3,595E-01 6.1T7E-O1
12 TE-131 1,349E-01 2,319E-01

VOLUME I,O00E+OCCC 1.00CE_OCCC

TO!ALCLASSI 1,053E+00 1,810E+00
TOTALCLASS2 3.684E-01 E,330E-01
_OT&£CLASS3 1.230E+00 2,114E+00
GLANDTOTAL 2.652B+00 4.551E+00



t t , t PIOGRA_.STP (VEE_;O_1.I I RAI_CN1C/9/199; t t I ,

tt, STPQUA:.IFICATIOREXAMPLEIIKEYlETTERGGAMEASOURCE ,tt

t _ STEPACTIVITIESAFTER1HO_2

STPGA_.K_.SEIED:_GIRFCRMATIOKCALCULATED

COM_0RE_T1 V0LOM!!

CORVERSIG!YACTOR: 1.000[+00
VOLOM[ : 1,000[+00CC
J[TASOURCE : 3.2458+04(MEUSE:/TEST)

PARTICLESOUI:E |NE2_YSOURCE GROUPIMEE3Y
(PROTOS/SEC/TES:)(MEV/SiC/TEST)(MEV-EFFECTIVE)

1 2.075[+04 8.3008+02 .40
2 1.412E+04 1.271[+04 .90
3 4.240E+03 5.723E+03 1.35
4 1.710E+02 3.0788+02 1.80
5 4.444E+02 g.7788,02 2.2C
t 4.4608+0i 1.1608+C; 2.10
7 2.8398-01 1.343E+00 4.73 (VHIA_L_I

_OTALS 3.977i,04 2.813E*04 .71

COMPOIEE2 VGLUM[2

COIVEISIOEfACTOR: 2.0008+00
VOLUME : 1.00_[+00CU

" BHI SOUECi = 2.1888+04CM[V/SE:/TEST)
PH_iCHSCURCEEEER_YSOUE:EGROUPENERGY

(PECTOS/SE:/TES:)(MEV/SEC/TEST)(_EV-EFFECTIT£)
e

I 1.783E+04 1.1318+03 .4G
2 1.2:3E+04 1.092E,04 .90
3 3.64;E+03 4.g17E,03 1.35
4 1.4EgE+¢2 2.6_58+02 1.80
5 3.$18[,¢2 8.40C[,02 2.20
6 3.832E,01 9.962[+01 2.RO
7 2.43_E-01 1.153E+00 4.13 (VHI_SLR)

TOTALS3.417i+04 2.417E+G4 .11



t t , STPOUALIFICATIOI_EIAJ_PLEI1 lETIETTE!6 GAMMASOURCE t t t

t t STEPACTIVITIESAITER2HOUR

ERDTIME = 2.000E+00HOUR IHTERVALSISTEP = 30
TIME

STARTTIME= I.O00E+O0BOUR ERRORLIKIT :1.0000E-05
STEP

DELTAT = I.O00X+O0BOUR

DATAlEAD (JYC_A_SlUMBER)
ttttt, CO_PO_E_Ttttttttttttttttttttttt
I0. lAKE VOLUMEORNASS 1 2 3

1 VOLUMEI 1.000E+O0CC

REMOVALRATES(IROK1)= O.O00E*O0O.O00E+O0O.O00E+O0

FLOWHATES(ce /HRII ( 1 TO2) : I,O00E+O0I.O00E-O0 I,O00F+OC
TIAMSK.FRACTIOK(ITO2): I,OCOE+OG1.000E*O01.000E.OO

2 VOLUKE2 1,000E+OOCC

ERKOVA;IATRS(IRON2): 0.0001+00O.O00E,O;O.O00E+O0

ttt 30STEPSNEElUSE_EE_!RIMGiK IVR_I_!OY .00 ITERITIGKSPEESTEP



s I t STPOUklIFICATIOWEZffPL[111£¥ I[TT£1GGA_KAS0_2_£ , , t

t _TEPACTI¥ITIESAFTEE2 SOUE

ACTIVITIESAT[K_OFTHETIKESTEP

! 2
VCLUK£1 V0LU_[2

JUCLID[

! [|-85M 1,004E-01 6.4]4[-01
2 li-B1 1.353S-01 8.647[-01
3 Ii-9: 0.000E+00 0.000[_00
4 I[-131K 1.347E-01 8.605E-01
5 li-85 3.390[-14 2.1161-:3
6 1-131 1.355E-01 8.659E-01
7 IHOK 5.4701-10 3.494[-09
B 11-90 3.2141-11 2.053|-10
9 Si-90 1.35][-01 8.t47E-01

10 _-90 1.353i-01 8.|47E-0I
11 TF131B 1.292E-01 8.25E[-01
12 TI-131 3.286E-02 2.099E-01

10LUKE 1.000[.00 CC !.00_E.0_CC

TOTA;C_A$S1 3.704E-01 2.3671,00
tOTALCLASS2 1.355E-01 8.659[-01
TOTALCLASS3 4.327E-0! 2.765|*00
GE_K_TOYAL 9.387E-01 5.997[.00



.,,, s,P 11, ,,,,
t t t STPOUt_;PICATIO!IIAIPLE11 ||Y IETTEIG6A_. SOUICE , , ,

tt STEPICT_VITIKSAFTER2fOUl

STPGIHHASHIELDIIGIIPOID.TIOI;CALCULATED

COKPOI_:1 VCLOM!1

C01VEIS_O_!AC!O!: 1.000!.00
VGLUI[ : 1.000!*00CC
IETISGUIC[ = 1.131E+04(IEV/S[C/![ST)

PIRTICL!SOU|C! |IEIGYSOOiC[ 6100Pfrm!
(PSOTOI/SEC/TEST)(IEV/SEC/TIST)(I[V-|PPIC!IVl)

1 7.188£,03 2.875[.03 .40
2 4.87gE+03 4.481E+03 ,90
3 1.463[,03 1.975E+03 1.35
4 6.0351.01 1.086E+02 1.80
5 1.597[+02 3.514[+02 2.20
6 1.602[.0; 4.164[*01 2.60
7 6.569[-0E 3.107[-05 4.73 (VLIIABL[)

_OTILS 1.387[+04 S,833E+0] ,71

C01POI[ST2 VOLUM[2

COIVII_:OifACTOR: 2.000E.00
I0;01[ : 1,000[.00CC
IlPASOU_CI : 3.6131+04(IEVlSECIYES!)

Ptt:!CL[ sooIc_ lm++ SOUIC[ 610UPINti;T
(PI_:OI/SE_/_I_T)(I[;/SIC/_[ST) (IEV-IFFIC!IVE)

1 2.29+E+04 +.185[*03 .40
2 1.590E.D4 1.4311.04 .+0
3 4._;4EI'G] i.310E'03 1,35
4 1.128[+C2 3.470[+G2 1,80
8 5.103[,02 1.123[.03 2.20
6 5.1:7[.01 1.33C[.C2 2.60
7 2.058[-05 1.923E-05 4.73 (VIIIABL[)

TOTALS 4.429E.04 3.1411.04 .71

t ' t | | _ P ! 0 G| & ! ST P (VEBSIOR1.1 )

! I_! 0!! :15:4_:48 |&TI :10/911992
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Disclaimer

Program Name QAD-P5Z (PC) Version i.I

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 knowledge, nor does EGS assume any liability,

responsibility or obligation arising from the use or malfunction-
ing of this computer program or related materials.

October 1992
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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-PSZ (PC)
version I.I which is used to perform gamma dose rate calcula-
tions. Version I.I of QAD-PSZ 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-PSZ 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-PSZ version i.i for usep 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 i. 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 i: 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
16-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-PSZ 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 i0 cm thick is modeled. The clad thickness is 1 cm.
The shield (I0 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 i0 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 (Hl), and the displacement distance (Disp) features of
QAD-P5Z.

Sample Problem 7: Geometry Type 8 - Sphere

A sphere with a radius of i0 cm, filled with contaminated water,
is modeled. A concrete shield i0 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-
PSZ 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-PSZ 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-PSZ. Therefore, based on this analysis,
QADSR (QAD-PSZ version 1.1) may be considered qualified and valid
for use in safety related calculations.
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1) "Verification of Computer Program QAD-PSZ Version 1.0",
EGS-TR-910600-07 Revision A, Janet Davidson, October
19, 1992.
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APPENDIX B

QAD-P5Z SAMPLE PROBLEM INPUT FILES



Title Verification of Computer Prouram Page u_-ofV2

OAD-P5Z (PC_ Version i. 1 EGS-TR-910600-19 Project___

CalculatedbY_<_ l)ate '01 19'_)9" _ecked bY _l_ Date |0_ _/

SHIPPING CASK ANALYSIS QAD-PSZ (PC) VERSION 1
1 18 61 .0 30 .4 1 1
0 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 0 1 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+I0
304.8 0 38.2 0 300012100 3000

12-IN PIPE, 0.375-IN WALL, 3 FT LONG, SUMP WATER DOSE RATE, T=O HR
6 171311 60.96 91 •4491. 4415.24 .9525 118 1

6489-10

0.05 0.I 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.i 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 SHTELD 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



Title Verification of CompuSer Prour_m Page D_______of__Q__

OAD-P5Z fPC_ Version i.i EGS-TR-910600-19 Project____

_Iculated by_ _te IQ/,91_ _ecked by %_ _te J0}_ _

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.i 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.I 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 i0.0 I0.0 5.0 1.0 118 1

6489-10

0.05 0.i 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 I0.0 50.0 5.0 i0.0 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+16.4713+162480+174289+171219+187390+173914+185570+186565+182164+18
1667+189887+173059+177274+165097+157837+147167+144606+13
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APPENDIX C

FIGURES OF GEOMETRY TYPE 5 - BOX, SLAB
SHIELD PARALLEL TO FACE



__try Type 5

Origin "Location QAD-PSZ Version'1.0



Gee_elryType 5

Origin Location QAD-PSZ Version 1.1
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APPENDIX D

QADSR OUTPUT OF SAMPLE PROBLEMS



*** PROGRAM QAD*,P5Z (PC) TS AT YOUR SEI_VTCE ***

** VEISIOII IOIBE]_=I.I REVISION DATE liAS 6/22/92

e TODAY 'S DAT E = 10/09/1992 ST A RT T IIIE = 09:56:44

_PRODUCTIO_OF INPUTDATADECK

..-+....+....+....+....+....+-.--+----+-...+....+....+....+-...+....+

SHIPPINGCASKIdi_LYSlSQkD-I_Z(I_)VKISIO_I
1 18 61.0 30.4 11
065
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
633 0
101156 0 0 38.2
2 0 I 2 5 6 61.0 0 38.2
3 0 1 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 $ 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 3000121003000

12"IllPIPE,0.375"11HALL,3 FTLOIIG,_ i_T_ DOSEI_TE,T_)Hl
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+155570_186565+182164+18
1667+189887+173059+177274.165097.157537.147167+144606.130

16-INPIPE,0.25-INBALL,7.5Ft LOIIG,S011PIIAT_ZDOSE_TE, f_OIB
6 161311 60.965.08 228.6 19.68 .635 II! I

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
3.03.54.05.06.07.5
4605+164713+162480+174289+171219+157390.173914+185570.186565.152164+15
1667.189857+173059.177274.165097.157137'1'147167+144606.130
GK)IlETRYTYPE7 - CYLIIIDF/SiilELDkTTOP(16-DI PIPE, 0.25-Ill BL]I)
7 161311 60.9_ 5.08 228.6 19.68 .635 11! 1

6489-10
0.05 0.1 0.2 0.3 0.4 0.5 0.60.a 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+I$7390+173914+185570+I$6565+182164.I$
1667+189587.173059+177274.165097+157537.147167+144606+13

GK)I_RYTYPE12-JJIYOL_CYLI]ID_,SES (16-IIIPIPE,0.25-11BALL)
12 16131116 60.96 5.08 228.6 19.68 .635 111 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



E3 or" 7"0 3..5 4.0 5.0 6.0 7.5
05+164713+162480+174289+171219+187390+173914+185570+186565+182164+18

tb67+189887+173059+177274+165097+157837+147167+144606+13

GZO_TR¥TYPE13- _ CYLIID_,SAE(16-111PIPE,0.25-I)IWALL)
,16131116 60.965.08 228.6 19.68 .635 118 I

5.08 6489-10
0.050.I 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 4.0 5.0 6.0 7.5
05,164713+162480+174289+171219+I$7390+173914+185570+186565+182164+18

1667+189887+173059+177274+165097+157837+147167+144606+13
n_'rR¥ TYPE5 - SLABSHIELDPARALLFLTOPACE

; 161311 20.0 5.050.05.0 25.0I0.0I0.O5.0 1.0 118 I
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+164713+162480+174289+171219+187390+173914+185570+186565+182164.18

1667+18_887+173059+177274.165097.157837+147167+144606+13
*_'_J TYPE8 - SR_E

161311 I0.O50.0 5.0 I0.0 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
.0 3.5 4.0 5.0 6.0 7.5

.305+164713+162480+174289+171219+187390+173914+185570+156565+182164+18
1667+189887+173059+177274+165097+157837+147167+144606+13
.-.+---.+----+--..+--..+.-..+..-.+.._+....+-...+..--+..--+--..+.--.+



.... ,, I ....
7

SHIPPINGCASKANALYSISQAD'-PSZ(PC)VERSION1

RCVR1 R= 3.04801>+02Z= 3.82001>+01PHI= O.O000D+O0SOURCEPOINT3000 LOCATION11 10 6

(;RP SO.CE (VI/VOL)/ E**(-OT) B*Z**(-OT) PARTICLEFLUX GA_ DOSE_TE
NO. ST_GTH 4*PI*(R**2) (PHOTONS/(](**2/SEC) (I_/ER)

(PHOTONS/SEC)(CK**-2) WITHOUT WITH _THOOT WITH
BOILI_P BOILINP BOILIX_ I_IL_P

I 1.30001>H)O2.11231)+002.8979D'041.05851)-037.9577D-042.9068IP031.86551)-066.8143])-06

THEGA]iliADOSE]LATEWITHBOILDUP_ THISSOI_CEPOINT= 6.81431P06_/_

1 |: 3.04801)+02Z: 3.82001)+01PHI: 0.00001)+00SOtRCEPOII(T 6000 U_TION 21 20 11

GtP SOURCE (VI/VOL)/ E**(-UT) B*E**(-UT) P,_/'ICLEICUX GklO_DOSElATE
I0. STRENGTH 4*PI*(I**2) (PHOTONS/CII**2/SK:) (ll_/H1)

(I_)TOliS/S_C) (CK**-2) WlTHOOT WITH WITHOOT VITH
_II_ BOILWP BOILI_ _IIDUP

1 1.30001)+003.45451)+001.63011)-057.3313D-057.35461P053.32121)-041.7312D-977.7859D-07

THEGA]OIAIX_ELITEWITHBOILDOPlqiOllTHISSOOICEPOIIIT= 7.7859D-07ll_/_

1 lt=- 3.0480D+02Z: 3.82(X)D+O1PHI: O.O000D_OSOO_EPOINT9000 LOCATION8 7 17

(;RP SOURCE (VI/VOL)/ _.**(-OT) PZ**(-OT) P_ICLE rl/X ¢,J_{AlX)SEi_TE
mO. STREliGTH 4*PI*(I_**2) (PHOTOI(S/C_**2/SEC) (!!_/1_)

(_S/SM) (C!!,,-2) WITHOOT tilTH WITHOOT WITH
_IU_ _ILD_ _II_P _ILD_

1 1.3OOOD+OO 1.4546D+00 1.1834I)O4 4.63451)04 2.23781)04 8.7636D-O4 5.24611)-07 2.0544D-'06

1lIE_ DOSERATEWITHBOILDOP_ THISSO01_CEPOINT= 2.lR441PO__/Bl

1 it: 3.04801)+02Z: 3.82001)+01PHI: O.O000l)+O0SO.CEPOINT12000 LO_TION1817 22

SO0_E (VI/VOL)/ E**(-UT) B*E**(-U_) P_/'ICLEFLUX _ DOSEbTE
it0. ST_GTH 4*PI*(R**2) (I_)T(_I(]I**2/SEC) (_IK_)

(PIK_S/SP.C) (_**-2) IrITHOOT WITH WITH_ WIT_
B_IL]_ BOILDOP B_ILIEP _0ILIRP

1 1.30001)+003.90901}+001,5129IP034.7814D-037.68811P032.42981P02I.$023D-055.69601>'05



TIIEGA]_DOSEIATEWITIIBOILDIP_ THISS(XTRCEPOINT= 5.6%01)-05I_/B_

ItCVR1 It:- 3.0480I)+02_: 3.8200D+01l_I: O.O000I)+O0SO0_EPOII_ 12100 LOCATION23 2 22

GILP SOUIK_E (VI/VOL)/ Z**(-_) B*E**(-OT) PARTICLEFLUX GAIOI_DOSE_TE
NO. _G"13 4'PI*(_*'2) (I_O'I_S/(]I**2/SEC) (!_/3_)

_IUXYP BOILDI_P _IIJXTP BOIIJ)OP

1 1.3000D+00 5,1448I)+00 4.2559I).-03 1.2110D-02 2.8464I)-,02 8.0993I).-02 6.67291).,05 1,89871)-04

THEGAMADOSEIATEWITHBUILI_ _ THISSO.CEPOIIiT: 1.$987D..04llR/H_



7

VOLImE:

_TDtI_ I:_I_ D_(SI_tAt'TOR:1.000 _ WX._J][[:2._83D+05
RL_O_IAL2:VOID D_tSI_Fit'fOR:I.O(M)
_TD_I_ 3:VOID DZ]L_ITYPACt'OR:I.(N)O

IIDD..TO-_I ,, .00 al
DISIq£ClEFf " .00 13

"I_'lC'/_ _ 1 aX)IDIllATES- I 3.041101)+02i_I 0.0000I)+00 | 3.1200D+01

_P _ _ RANINII,,I_ Pkl'TI_ J_JI _ DOSE
10 _ S'fI_G'T_ F_I_)L_ DIIECTBEAM ]_T_WITH

I_ _/S_ IGOTOIISPU _IL,D_
C_*'2-S_ (_/_)

1 1.3000 1.3001)+00 2.90181)+00 5.6231D+01 3.12521)-01

f_l'_: 1.300_._ 5.62311)+01 3.8_..0!



*** • PE)(_ OAr (V_I_ 1.1 ) I_OH I0/09/1992 ** t,

12"IllPIPE,0.375"INWALL,3 Pl' I_G, SU_ WATERIX)SElATE,T--OI_

j_O_Y TYPE:C/LIND,,SHIELDATSIDE

"_CE VOLm_:
NATEY,IkL: WATE_ ]b_)IOS: 15.24 IIEIGHT: 91.44 VOI_: 6.67201)+04

CLADDING:
liATD_I_: II_i YiilOqHF_: .95

SHIELD:
IATERIAL:AIR TIII_: .00

}ISTAllCES:
CLAD-TO-SHIELD= .00CK
SHI_D-TO-D_ECTOR= .00CM
DISPLACD(EHT = .00

)ETECTORIUNBER1 SURFACEOFVOLUM COORDINATES- X 1.61921)+01Y O.O000D+O0I 4.5720I)+01

GaP _ SOLVE _ B_IUEP Pk_TICLEl_/X GAIOUDOSE
_GY S_EHGTB FACTOIS DI_CTBIA]I lATEWITH

RIOTONS/SEC I_0T0_SP_ _IU_
CK**2-SEC (R/R)

1 .OS(X) 1.994_12 2.36151)+02 1.7467D+00 1.1978D"O1
2 .1000 2.0401_12 5.3300D+01 1.40921)+06 2.12561)+04
3 .2000 1.0741)+13 1.27551)+01 7.27461)+07 4.64871)+05
4 .3000 1.8571)+13 7.58851)4'00 2.0402D+08 1.1751D+06
5 .4000 5.2781)+13 5.65941)+00 7.5405I)+08 4.2035D+06
6 .50_) 3.199_13 4.6416D+00 5.4945D_O8 2.98391_
7 .6000 1.6951)+14 3.9922D+00 3.3565D+09 1.82241)+07
8 .8000 2.412D*14 3.22541)+00 5.92941)+09 3.21291)+07
9 1.0000 2.8421)+14 2.7842D+00 8.21131)+09 4.52671)+07

10 1.2000 " 9.3691_13 2.49871)+00 3.0764D+09 1.71751)+07
II 1.5000 7.2171)+13 2.22281)+00 2.74081)+09 1.54131)+07
12 1.8000 4.2811)+13 2.0433D_00 1.81341)+O9 1.08101)+07
13 2.2000 1.324_13 1.88121)+00 6.25861)+08 4.0436D+O6
14 2.6000 3.1491_12 1.7677D+00 1.61651)+O8 1.0989D4'06
15 3.00OO 2.2071)+11 1.6819D'_ 1.21101)+O7 8.5136D+04
16 3.5000 3.3931)+10 1.6023D44X) 1.98021)+06 1.46501)+04
17 4.0000 3.1031)+10 1.5397D+(X) 1.9050D+O6 1.47241)+04
18 5.OOOO 1.9941)+09 1.45101)+00 1.3139D+O5 1.14581)+03

TOTAL: 1.O381_15 2.75131)+10 1.5312D_8



* * * * PROGRAMQ A D (VERSION 1.1 ) RANON 10/09/1992 * * * *

12-IN PIPE,0.375-11WALL,3 FTLONG,SU_ WATERDOSERATE,T--OER

.KMETRYTYPE:O/LIl_, SHIELDATSIDE

"'_2E VOLUME:
II_TERIAL:WATER I_IUS: 15.24 _IGET: 91.44 VOL_: 6.672013+04

cL_DDIIIG:
IIATERIAL:IItoN YBI(]CIIF_: .95

SE[EI,D:
_TEP/AL:AII _ICKlqESS: .00

ISTAIICF,S:
ClJ_O-_IELD _ .00 OI
IIELD-I_..DETECTOR= .00 CM
I)ISPI,ACDiENT " .00 (]

ET_"/qb]_IIUMBER2 CMTOSE.,D COODIMATES-I 1.6192I)+01 Y O.O000D+(X)g 4.5720D+01

_ SCEICE _ B_LIEP PARTICLEI'LUI CdlOIADOSE
"O m(nGY mGTH rAC'fOU DI_FC_B_Ji I_I_I1113

lqO_S/SEC ROTONSPER _IL_
C1"2-SE¢ (li/Bl)

1 .0500 1.9941_'12 2.36151)+02 1.74671)+00 1.19781)'01
2 .1000 2.040D_12 5.3300D+01 1.40921)+06 2.12561)+04
3 .2000 1.074])+13 1.27551)+O1 7.2746D+07 4.6487D+05
4 .3000 1.8571)4'13 7.58851)+00 2.04021)+08 1.17511)+O6
5 .4000 5. 2781)+13 5.65941)+00 7. 54051)+08 4. _35I),H)6
6 .5000 3.1991_13 4.64161)4.00 5.49451)4'08 2.98391)4'06
'7 .6000 1.6951_'14 3.99221)_ 3.35651)409 1.82241)4'07
8 .8000 2.4121)+14 3.2254D¢(X) 5.9294_O9 3.21291)+07
9 1.0000 2.8421)+14 2.7842Dc(X) 8.2113D+O9 4.5267D+07

10 1.2000 9.3691)+13 2.49871)+00 3.07641)+09 1.71751)+07
,1 1.5(X)0 7.2171)+13 2.22281)+00 2.74081)+09 1.54131)+07
.2 1.8000 4.281D.(.13 2.0433D,00 1.81341),O9 1.08101)+07
13 2.2000 1.324D_13 1.88121)+00 6.25861)+08 4.0436_
:4 2.6000 3.149I)+12 1.76771)+00 1.61651)+08 1.09891)+06
_,5 3.0000 2.2071)+11 1.68191)+00 1.2110D4'07 8.51361)404
16 3.5000 3.393_10 1.60231_ 1.98021)_ 1.46501)4'04
17 4.0000 3.1031)+10 1.53971)_ 1.90501)44)6 1.47241)4'04
t8 5.0000 1.9941)+09 1.4510D400 1.31391)+05 1.14581)4.03

TOTAL: 1.038_15 2.75131)+10 1.53121)+08



* * * * P]_'P,_ QA O (VEP,SIOII I.I ) _ OH 1010911992 * * * *

12-III PIPE, 0.375-111_J_.,, 3 fl LONG,SO_ WATEI_DOSEL_TE,Y=O

_,EOI[ET2YTYPE:CYLINDER,SHIELDATSIDE

O_tt_ VOLU_:
llATEIIAL:itAT_ i_I13S: 15.24 EIGHT: 91.44 VOLO)_:6.67201)+04

"LADDING:
_T_I_: I_li _I_: .95

SHIELD:
IATI_IAL:LII_ _I(_: 60.96

JI_C_:
CI_TO-SHIEI,D = .00al
SII_/-TO-D_ECTOR" .00CII
DISPLtCENElrI = .00CM

)ETECTORNUNBER3 AT /QO_ SE.,D (IX)IDIBTF.S- I 7.71521)+01 Y O.O000b+O0Z 9.1440D+01

GIP _ S(EI_ _ _IUXIP PAITICLElq,OI Ca]OtAIX_E
I0 _ mGT3 rAt'7OES DIIECT_ lATEWITli

IqO_S/SL'C I_S PER _n,D_P
ClI**2-SF_ (I_/R)

1 .0500 1.9941)+12 2.0725D+02 3.91071)-01 2.3537P-02
2 .1000 2.0401)+12 4.72131)+01 1.45231)+05 1.9405D+03
3 .2000 1.0741)+13 1.141q)1)+01 6.43221)+06 3.6801D+04
4 .3000 1.8571)+13 6.8290D+00 1.7405I)+07 9.02121)+04
5 .4000 5.2781)+13 5.12351)44)0 6.30781)+07 3.11133D44)5
6 .5000 3.199I)+13 4.223_ 4.53201)_7 2.2395D+05
7 .6000 1.6951)+14 3.64761)+(X) 2.73741)+08 1.35110D+06
8 .8000 2.4121)+142.94_61)HX) 4.74%1)+08 2.36711H¢6
9 1.0000 2.8421)+14 2.57451)+00 6.48391)+08 3.30521)+06
10 1.2000 9.369_13 2.32041)+00 2.40031>4'08 1.2444D+06
11 1.5000 7.217I_13 2.074111)+00 2.10771)+08 1.1064D+O6
12 1,8000 4.2111I)+13 1.91471)_)0 1.37891)+011 7.702111)405
13 2.2000 1.3241)+13 1.7704I)'_) 4.70351)+07 2.8598D+O5
_4 2.6000 3.1491)+12 1.6695D.HX) 1.2037D_7 7.7282D+O4
15 3.0000 2.207D+11 1.59331)+00 8.94851)4'05 5.95971)4'03
16 3.5000 3.3931)+10 1.5228D+(X) 1.45301)+05 1.02171)+03
17 4.0000 3.10313+10 1.46751)+00 1.311951)+05 1.02361)+03
t8 5.0000 1.9941)+09 1.3896D,HX) 9.50511)_03 7.93841)+01

TOTAL: 1.0311I)+15 2.171141)44)9 1.11941)+07



* * * * P]C'G_ 0 A V (YtlSIOli 1.1 ) !1_,_0tt 10/09/1992 * * * *

16-DiPIPE, 0.25-IN BALL,7.5 FTLONG,SOIPWAT_DOSELTE, T=Oll1

:EOKETR¥TYPE:CYLINDER,SHIELDATSIDE

_)O1REVOLUP[£:
li_TERI_: WATER i_IUS: 19.68 HEIGHT:228,60 VOLU_:2.78151)+05

CI,IDDIIIG:
_TI$ItL: IROH YBIOCHF_: .64

SHIELD:
P,LTERI_: OOtK2_E _'liI(]CNE_: .00

)ISTAIR_:
CIJ_I_-S_IF_D = 5.08 CII
SHIELIPTO-DETECTOR= .00
DISPI_ClgENT = .O0 C_

DETEC'/ORNUMBER1 SURFACEOFVOLUM COORDINATES- I 2.03151)+01Y 0.00009+00 I 1.1430I)+02

GILP _ SOOl_ IEldl_ILI_ PtRTICLEYI,OI GA_. DOSE
I_ER_ STIEN_/3 FACTORS DI_CTBEAM lATEkITH

HOTOIS/SEC _O'_S PE_ JOI_P
_**2-SE (II_RI_)

1 .0500 8.3129+12 1.33219+02 2.63699+02 1.0201D+01
2 .1000 8.5079+12 3.48979+01 4.27509+06 4.22499+04
3 .2000 4.4761)+13 1.03761)+01 I.24521)+08 6.47271)+05
4 .3000 7.743.9+13 6.5480D'H)O 3.19839+08 1.58959+06
5 .4000 2.2009+14 5.03749+00 1.13959+09 5.65419+'06
6 .SO00 1.3349+14 4.21639+00 8.12459+08 4.00799+06
7 .6000 7.0641)+14 3.68059+00 4.889'71)+09 2.44751)+07
8 .8000 1.0051)+15 3.03549+00 8.46901)+09. 4.31871)_07
9 1.0000 1.1851)+15 2.65669+00 1.1582I)+10 6.09231)+0"/

10 1.2000 3.9069+14 2.40781)+00 4.30371)+09 2.31531)+07
11 1.5000 3.0099+14 2.16391),_0 3.80411)+09 2.08261)+07
12 1.8000 1.7859+14 2.00249+00 2.5081D+09 1.46531)+07
13 2.2000 5.5211)+13 1.85441)+00 8.641RI)H)8 '5.50459+06
14 2.6000 1.3131)+13 1.7491/H_)0 2.23321)+08 1.50211)+06
15 3.00_ 9.2009+11 1.66881)+00 1.67449+07 1.16809+05
16 3.5000 1.4159+11 1.59299+00 2.7459I)+06 2.01971)+04
17 4.0000 1.2949+11 1.5329D+(X) 2.6487D+06 2.03829+04
18 5.0000 8.3139+09 1.44649+00 1.83869+05 1.5983_03

IOT,U,: 4.3299+15 3.90671)+10 2.06321)4"08



* * * * PROGRAMQA V (VZRSI08 1.1 ) _ OH 10/09/1992 * * * *

16-INPIPE, 0.25-Ili WAI,L,7.5 FTLONG,SO_ WATERDOSElATE,5'=-0BR

8XETRYTYPE:C'YLIHDF2,SHIELDATSIDE

HAT_IAL:WATF/ IADIUS: 19.68 EIGHT: 228.60 YOL_: 2.7815])+05

CLAI)DIliG:
IO,TE_IAL:IIOH THICKNESS: .64

SHIELD:
]_TE_IAL:OOH_ETE RI_: .00

IST_CES:

CLAD-TO-SIIELD= 5.08 O(
SIIELD-TO-DETECTOR= .00
DISPLACDtDIT - .00 C]

ETECTORNUMBER2 (3[ TOSHLD CO0_INATES- I 2.5395])+01 ¥ O.O000D+O0Z 1.1430D+02

(;P,I) HEAl( SO{_E ]iF,ANBUILI)IP PA_TICI_FLUX GAMiADOSE
"O DIEI_GY STRDIGTH FACTOES DI_CTBEAM ]lATEWITH

!_ P_YX_llS/S_ RIOTOllS!_ BOILD_
_**2-SE: (l_/nl)

1 .0500 8.312])+12 1.1265D+02 4.4338D+02 1.4505D+01
2 .I000 8.507]>+12 3.14371)+01 3.59911)+06 3.2020D+04
3 .2000 4.476])+13 9o89831)+00 9.559"/D_7 4.7407D+O5
4 .3000 7.741])+13 6.3324D+(X) 2.41771)+08 1.1620I)+06
5 .4000 2.20(014 4.907U)+00 8.551OD'i'08 4.13311)+O6
6 .5000 1.334D+14 4.1266D+00 6.0689D+08 2.9301.D+06
7 .6000 7.O64])+14 3.614_ 3.6409])+09 1.7896D+07
8 .8000 1. OO51)+15 2.9941I)+O0 6.2790I)H)9 3.1584D+O7
9 1.0OO0 1.185])+15 2.6279])+00 8.5635D_)9 4.45581)+07

10 1.2000 3.906D+14 2.3863])+00 3.1760D+09 1.6934])+07
.1 1.5000 3.009D+14 2.14851)+00 2.8019D+09 1.5230D+07
2 1.8000 1.7851)+14 1.9904I)+00 1.8450D_ 1.0714D+07
13 2.2000 5.521])+13 1.8449D+OO 6.3515_8 4.0245D+06
"4 2.6000 1.313_13 1.'/4llD+OO 1.64(X)D+O8 1.0981D+O6
.5 3.0000 9.200])+11 1.6618D+(X) 1.2290D+07 8.53701)+04
16 3.5000 1.415D+11 1.5866D+00 2.01471)+06 1.4760D+04
17 4.0000 1.294D+11 1.5271D+00 1.9428])+06 1.4894D+04
.8 5.0000 8.313_.09 1.4413D.H)O 1.3481])+05 1.1677D+03

I_)TAL: 4.329D+15 2.8925_10 1.5089])+08



g-

e , , , PROGRAM Q A D (VERSION I.I ) ]LAHOH I010911992 ** * *

16-1NPIPE,0.25-IMWALL,7.5FTLONG,SUHPWATERDOSERATE,T=OHR

.EOJ_'T'RYTYPE:CYLINDER,SHIELDATSIDE

"CEICEVOI/KE:
MATERIAL:WATER RADI_S: 19.68 HEIGHT: 228.60 VOLUME:2.7815])+05

CLADDING:
]IATERIAL:IROH THE(]qNESS: .64

SElF.LD:
RATERIAL:_CRETE THICKNL'.'.'_:60.96

)ISTAMC_:
CLAD-I_-SHI_D = 5.08C_
SHIELI_TO-DETECTOR= .00CII
DISPI_C_Eb'7 = .00(_

)ETECTORNUMBER3 ATe/C'OFSHLD OOORDINATES-I 8.63551)+O1Y O.OOOOD+O0I 1.1430D+02

GRP _ _ JEANBUILDUP PAITICLEFLUX GAMiADOSE
'10 ENER_ S'Ig_GTH FACTO_ DI_CTBFJ3 RATE_Tl

liD' I_OTONS/S_ _ PER _It, D_
_*'2-S_: (n/_)

1 .0500 8.312D+12 O.O00OD+O0 O.O000D+O0 0.0000_)0
2 .1000 8.5071)+12 1.2012D+O2 5.0349D..O6 1.7115D-07
3 .2000 4.476D+13 2.01041)+02 1.87%1)'01 I.8931D'02
4 .3000 7.741D+13 i.4316D+02 6.3463D+00 6.89561)'01
5 .4000 2.2001)+14 9.6260D+01 1.18731)+02 1.1257D+01
6 .5000 1.334D+14 6.8129D+C)1 2.84251)+02 2.26581)+01
7 .6000 7.0641)+14 5.07411)+01 4.40641)+03 3.04081)+02
8 .8000 1.005_15 3.18591)+01 3.14731)+04 1.68451)+03
9 1.0000 1.185D+15 2.2349D+01 1.2111D+05 5.3591D'_3

10 1.2000 • 3.906_14 1.6930D+01 1.0121I_05 3.828"/_3
11 1.5000 3.009D+14 1.23831)+01 2.19611)+05 6.88041)+03
12 1.8000 1.785D_14 9.8395D+(X) 2.8428D+05 8.160913+03
13 2.2000 5.5211)+13 7.80341)+00 I.9105D+05 5.1202D+03
14 2.6000 1.313D+13 6.5186D+00 8.15281)+04 2.04381)+03
L5 3.0000 9.20OD+11 5.6340D_)0 9.10381)+03 2.1440D+02
16 3.5000 1.415D+11 4.8T78D+(X) 201714D'J'03 4.8906D+01
17 4.0000 1.2941)+11 4.3286D+00 2.83731)+03 6.16551)+01
18 5.0000 8.313D+09 3.58701)+00 3.0297D+02 6.5314D+00

TOTAL: 4.3291)+15 1.0495D+06 3.37481)+04



7

GZOI[ETRYTYPE7 - CYLIM)EItS_IELDATTOP(16-11(PIPE,0.25-Iii lIAL].,)

:_¥ TYPE:CYLINDER,SHIELDATEND

"OUI_C£VOLUIqE:
MATERIAL:MATER RADIUS: 19.68 HEIGHT: 228.60 VOLUME:2.78151>+05

CLADDIIIG:
KATERIAL:IK)H _I(XNF,SS: .64

SHIELD:
]IAT_IAL:COII_ETE I_I_: .00

)ISTAJICES: "_
CLAD'TO'SHIELD= 5.08
SHID/-TO-DETECTOR= .00CII
DISPI.,ACEMDIT = .00 CH

)FfECTORMRB_ I SURFACEOFVOLUH O00RDINATES- I O.O000D+O0Y O.O000D+(X)7 2.2924D'+02

GILP IlEAl( SOLVE lEANBUII,INP PAITICI_ff/X CdLIOIADOSE
_0 D_GY STIIg_GTH fACTOrS DIHCTMAli LtTEkITH

EV I'BOTOHS/SZC lqOT_S PEI WILDOP
(M**2-S_C (B/n)

I .0500 8.312D+12 1.2532])+02 5.0753D+02 1.8471D+01
2 .1000 8.507I)'t'12 2.8946I)+01 5.75091)+06 4.7110])+04
3 .2000 4.476D+13 9.1235D+00 1.4865D+08 6.7946D+05
4 03000 7.74].D+13 5.84531>400 3.71751)+08 1.6493D+06
5 .4000 2. 2001>4"14 4.5384D+00 1.30221)44)9 5. 8214D+06
6 .5000 1.334I)+14 3.8241I)+00 9.1650D+08 4.1005D+06
7 .6000 7.064D+14 3.3551D+00 5.4571D+09 2.4900])+07

8 .8000 1.005_15 2.7884D+00 9.2892D4'09 4.35151)+07
9 1.0000 1.185D+15 2. 4547D'H_ 1.2528D+10 6.0885D_7

10 1.2OOO 3.906D+14 2.2350D+O0 4.5997D+O9 2.2969D+07
11 1.5000 3.009D+14 2.01941)+00 4.00731)+09 2.0473D+07
12 1.8000 1.785D+14 1.87650+00 2.60991)+09 1.42891)+07
13 2.2000 5.521D+13 1.7460D*00 8.8743D_8 5.3213_06
14 2.6000 1.313D+13 1.65341)4_0 2.2679D_08 1.44201)+06
15 3.0000 9.2001_11 1.M291)+00 1.68481)+07 1.1148D+05
16 3.5000 1.415_11 1.5168])+O0 2.7368D'_O6 1.9167D'_4
17 4.0000 1.294_11 1. 4645]>H)0 2.61891)+06 1.9253D+04
18 5.0000 8.313D+09 1.3897D+00 1.7%51)+05 1.49%1)4"03

'FOT_: 4. 329D.4.15 4.23721_10 2.06251>4'08



* * * * PltO:_ Q AD (VEE_IOll 1.1 ) _ OH 10/09/1992 * * * *

GL_OMI"I_Y["/PE7 - C_LI_n SHIELDATTOP(16-I]4PIPE,0.25-1NW_,L)

,_OIql_I_B¥TYPE:CYLINDn,SHIELDATEND

_CE VOL_I_:
IAT_IAL:_ATFA E_DIUS: 19.68 _IG3T: 228.60 VOL[_:2.78151)+05

mADDING:
_TEItlAL:IRON THICKNESS: .64

SHIELD:
IUTERIAL:a)IIO,ETE YBICIQff_: .00

IST_ICZS:
a.UY-I_-S!IEI_ : 5.08 al
SHIZID-_IO-DETZCTO]t= .00
DISPI_CDQ_T - .00 CII

ETECTORNUNBER2 O! TOSHLD O00RDINATES- X O,O000D+O0¥ O.O000D+O0Z 2.34321)+02

(_ _ SOiT_ _ _IIDOP PU_ICI,EFuUI _ DOSE
O R EI_ S'J'_MG'I3 rAC'I'O_S DIIECTBE_J( _TE b'ITli

_**2-SE (ll_/B1)

1 .0500 8.3121)+12 1.09211)+O2 6.48911)+02 2.05791)+01
2 .I000 8.5071)+12 2.8582D+01 4.78871)+06 3.87351)+04
3 .2000 4.4761)+13 8.10241)+00 1.1971D+08 4.85951)4.05
4 .3000 7.7411)+13 5.13341)+00 2.91971)+08 1.137_)+0_
5 .4000 2.2001)+14 4.00231>44)0 1.0045I)H39 3.96001)_)6
6 .5000 1.3341)+14 3.3943D+00 6.96801)+08 2.76721)+06
7 .6000 7.0_4D+14 2.99721)+00 4.0987D+09 1.6707D+07
$ .SO00 1.0051_15 2.5201D+00 6.11392D+09 2.89561)+07
9 1.0000 I.1851)4'15 2.24071)400 9.07541)44)9 4.02761)4'07

10 1.2000 3.9061)+14 2.05711)+00 3.2900I)'_ 1.51211)+07
1 1.5000 3.009_14 1.87681)+00 2.82311)+09 1.34051)+07

,2 1.8000 1.785_14 1.75711)+00 1.81791)+09 9.31981)+06
13 2.2000 5.5211)+13 1.64751)+00 6.11301_8 3.45891)4.06
.4 2.6000 1.3131)+13 1.5_96IH4)0 1.54961)+08 9.35311)+05
.5 3.0000 9.200D_11 1.S100D+OO 1.1437D+O7 7.21871)+04
16 3.5000 1.4151)+11 1.45371)+00 1.84771)+06 1.24031)+O4
'_7 4.0000 _.2941)+11 1.40901)400 1.76041)+06 1.2452D_4
'.8 5.0000 8.3131)+09 1.34481)400 1.20061)+05 9.70321)4'02

T(_/'AL: 4.3291)+15 3.0846D+10 1.3667I)+08



* * * * PROG2AHQA D (VERSION 1.1 ) ]b_NON 10/09/1992 * * * *

GK)I_I_YTYPE7 - C_13Dn SHIELDAT_ (16-II PIPE,0.25-IN WALL)

.D_T_Y TYPE:C/LI_ER,SHIELDAT DD

VOLUI(E:
IIATERIAL:WATER IADIUS: 19.68 EIGHT: 228.60 VOLUXE:2.7815D+05

e%ADDING:
_TERIkI,: I_i THIC]giESS: .64

SHIELD:
I_TERIIL:(IYli_E THI_: 60.96

IST_ICES:
CIAD-_9-SIIL_D : 5.08(]
SHI_/-19-DETECTOI_= .00 O(
DISPI_CEKENT = .00 CH

LPT_'I'ORNUMBER3 ATe/Q OFSHLD COORDINATES- X O.O000D+O0Y O.O000D+O0Z 2.%27D+02

GIP llFJ3 SOUSE _ _ILD_ PAITICI_i_I GAJ_ DOSE
0 _[ERGY ST_GT_ FACTO]S DI_CT _ IATEWITH

!_'¢ I'_I_S/SL'C I_TOI_SPER _It_(P
(]**2-SRC (_/B)

1 .0500 8.312D+12 O.O000D+O0 O.O000D+O0 O.O000D+O0
2 .IO(X) 8.5071)+12 1.17101)+02 5.72141)-06 1.8960D-07
3 .2000 4.4761)+13 1.90_1D+02 1._82D'_1 1.59301)-02
4 .3000 7.741])+13 1.3495])+02 5.1782D_0 5.3041D-01
5 .4000 2.2OOD_14 9.0688D+01 9.1685D+01 8.1900D+00
6 .5000 1.334_14 6.4211D+01 2.1045D_2 1.5810D+01
7 ._00 7.0641)+14 4.78721)+01 3.15191)+03 2.0521D+02
8 .8000 1.005I)+15 3.0144D+01 2.1321D+O4 1.07981)+03
9 1.0000 1.185_15 2.12051)+01 7.8676D_4 3.3032])+03

10 1.2000 3.9(M!)+14 1.6104I)+01 6.35601)+04 2.2869D+03
1 1.5000 3.O09D_l4 1.18201)+01 1.3266D+05 3.96721)+03

.2 1.8000 1.785_14 9.4206])+00 1.6680D+05 4.58471)+03
i3 2.2000 5.52ID+13 7.4976D+00 1.O895D'H)5 2.80531)+03
4 2.6000 1.313D+13 6.28191)+O0 4.55321)+04 1.09991)+03
5 3.0000 9.20(011 5.44371)+00 5.00191)+03 1.1382I)+02
16 3.5(X)O 1.415D+11 4.72631)+00 1.1767I_3 2.56801)+01
17 4.0000 1.294])+11 4.2043D+IX) 1.5211D+03 3.21051)+01
8 5.0000 8.313D+09 3.4972_+00 1.6040D+02 3.37141)+00

TOTAL: 4.329D+15 6.2882D+05 1.95321)+04



,... Q,,, ,., ,,,,,o,, ..,. .lbl of'
q_ 2

G_Y TYPE12- _ CYLIIlDER,S_ (16-IIIPIPE,0.25-IIIWALL)

._TRY TYPE:_LUS , SHIELDATSIDE

0QltCEVOL_:
]IATERIAL:WATER RADIUS: 19.68 EIGHT: 228.60 VOLU_:2.5961D+05

_ADDIHG:
llATERIAL:IiOH THICKNL_: .64

SHIELD:
MATERIAL:COJCRETE THICKNESS: .00

CEIqTERCYLI'HD_:
iI_TERIAL:O0HCEFE IADIUS: 5.08 EIGHT: 228.60

,ISTA_CE_:
CIJ_-I_)-SHIILLI)---5.08 (:1
SETZID-TO-DETECTOR: .00
DISPLACEMENT : .00 CR

bETECTORM3NBER1 SURFACEOFVOLUM (IX)IDll_TES- I 2.03151)+01 Y 0.0000_00 | 1.1430D+02

G_ EAIq SOg_E _ _ILIX_ PAITICLEI_/X _ DOSE
110 EHEIGY ST_EHGTB FACI_)ES DIYI_TBEAM lATEHITB

EV lqO_)llS/SEC l_tO_S PER _II, l_
(]**2-SE (I_/R)

I .O500 7.758D+12 1.3003D+02 2.6861D+02 1.0143D+01
2 .1000 7.940_12 3.35411)+01 4.2419D+06 4.0265D+04
3 .2000 4.178D+13 9.%97D+O0 1.2277D+08 6.1261D+05
4 .3000 7.2251)+13 6.3044D+O0 3.13511)+08 1.50021)+06
5 •4000 2.O54D+14 4. 86771_ 1.1113D_39 5.3285D+06
6 .5000 1.245])+14 4.0874_H)0 7.8906D+08 3.77351)+06
7 .6000 6.594_14 3.5778D+00 4.73241)+O9 2.30271)+07
8 .8000 9.383])+14 2.9639D+00 8.1516D+09 4.0590D+07
9 1.0000 1.106D+15 2.6030D+O0 l.ll02D'i'10 5.7219D+07
I0 I.2000 3.6461)+14 2.3657D+(X) 4.II161>H)9 2.1733D+07
1.1 1.5000 2.808D_14 2.13261)+00 3.6211D_ 1.95381)+07
t2 1.8000 1.(_14 1.97801_ 2.3806D+09 I. 37391)+07 _.
13 2. 2000 5.153D+13 1.8361D+00 8.1803D'_)8 5.15831)+06
14 2.6000 1.225_13 1.7348D+OO 2.1091D+08 1.4071D+06
15 3.0000 8.587D+11 1.65751)+(X) 1.57871)*O7 1.0938D+05
16 3.5000 1.320_11 1.58421>H30 2.5846D+06 1.8906D+04
17 4.0000 1.2071)+11 1.5261D+00 2.4898D'_ 1.90741)+04
L8 5.(X)O0 7.759D+O9 I.4421D+(X) 1.7247D+O5 1.4948D+03

I_)TAL: 4.040I>+15 3.7490D+I0 1.93811)+08

, L



 je.DI7 of' 7
* * * * PROGRAMQA D (VDSIOH 1.1 ) PAHOH 10/09/1992 * * * *

GEOMETRYTYPE12 - J_INUI_CYLINDER,S_ (16-IN PIPEI0.25"INlt_l)

BOIIII_YTYPE:ANNULUS,SHIELDATSIDE

"_ VOLUI_:
IIATF/IAL:WATI_ ILADIUS: 19.68 HEIGHT:228.60 VOL_12:2.59611)+05

PLADDING:
_TERIAL:IIOH THI_: .64

SHIELD:
I_TE_I_: COHGL_E I_I_: .O0

C_T_ CILIID_:
lltT_I_: _E ]UiDIUS: 5.08 El(HT: 228.60

,ISTklEES:
(2,kD..TO..SHI_D • 5.08 al
SHIELD-TO-DETECTOR: .00
DISPI_ = .00 CII

_ETL_"TORlimBER 2 (3( TOSHIJ) O00_INATES- I 2.53951)+01¥ O.0000D+00$ 1.1430D+02

GIP RAIl SO_ _ BUII2_ PARTICLElr_l G_ DOSE
110 _ ST_I_IGTI] FACYOLS DII_CTBFJJI IATZ

EV lq(YI'_/SEC _'l_S PR I_II,D_P
(]**2-SV.C (m/Hl)

1 .0500 7.7581_12 1011131)+02 4.38121_2 1.41391)+01
2 .IOC_) 7.9401)+12 3.0280I)+01 3.5409I)'_ 3.0343])+04
3 .2000 4.1781)+13 9.4809D+00 9.37151)+07 4.45141)+05
4 .3000 70225_13 6.08131)+00 2.3561D_8 1.0875D+06
5 04000 2.054D+14 4.72981)+00 8.2894D+08 3.86191>I¢6
6 .5000 1.2451)+14 3.9909D+00 5.85761)+08 2.7351D.t.O6
7 .6000 6.5941)+14 3.5055D+00 3.50111_ 1.64921)+07
8 .8000 9.3831)+14 2.91791)+00 6.0029D_09 2.94271)+07
9 I.(XXX) 1.10_I_15 2.57061)4'(0 8.150_D+09 4.1485D+07
I0 1.2000 3.6461)+14 2.34131)+00 3.01211_)9 1.57571)+07
11 1.5000 2.808_14 2.1150I)+00 2.64701)+09 1.41641)+07
L2 1.8000 1.6661)+14 1.9643D+O0 1.73_ 9.%90D_
13 2.2000 5.1531)+13 1.82541)_ 5.H39D+08 3.7388D'_O6
14 2.6000 1.22.SD't'13 1.7260D+00 1.53641)+08 1.0198D+06
15 3.O000 8.587D+11 1.64981)+00 1.14941)+07 7.9261D_)4
16 3.5000 1.3201_11 1.5T751)+00 1.8808_)6 1.36991)+04
17 4.0000 1.207D+11 1.52001)4'00 1.8111D+06 1.3820D+04
18 5.0000 7.759D+09 1.43691)+00 1.2541D+05 1.08301)+03

TOTAL: 4.040D+15 2.7564D.t.10 1.40511)+O8



* * * * PROGPJJ(QA D (VEI_SIOH 1.1 ) _ OH 10/09/1992 * * * *

GK)H_RYTYPE12- JIIqNUIJ_CYLINDER,S_ (16-INPIPE,0.25-IN W_I)

L_ETRYT/PE: A_LUS , S_IELDATSIDE

SOORCEVOL_E:
l_TERIAL:HATER i_IUS: 19.68 mIGHT: 228.60 _U_E: 2.59611)+05

_ING:
_TnlAL: I]DN THICKNESS: .64• •

SHIELD:
MATERIAL:CONCRETETHICICNL_:60.96

,_ITE_ CYLINDER:
llATEIIAL:COHCL_E IADIOS: 5.08 EIGHT: 228.60

ISTtlIC_:
CLAD..TO-SHIELD" 5.08 Cit
S81EI2)..IO-DL'TRCJ'OR= .00 (:!
DISPLACE)lENT • .00(2(

DETEC'/q3R_ 3 &TO/QOFSaID CO0_IHATES- I 8.63551)+01¥ O.0000D+O0Z 1.14301)+02

_ SOLVE IEAIqB_'ILD_ PARTICLEl_l G_OiADOSE
I10 I_IEI_ S'I'_GTH t'ACI_IS DI_CT BF,A_ _TE Wit11

_S/S_2 I_Y_S _ER BUII_P
_**2-SEC (gl/gZ)

1 .0500 7.758D_12 O.O000D+O0 O.(X)OOD+O0 O.O000D+O0
2 .1000 7.9401)+12 1.19661)+02 4.904313.-O6 1.66071)-07
3 .2000 4.178D_13 1.99591)+O2 1.8163])'01 1.81621)'O2
4 .3000 7.2251)+13 1.4204D+02 6.08451)+00 6.55941)'01
5 .4000 2.0541)+14 9.5524I)+01 1.1310D+02 1.0642D+01
6 .5000 1.2451)+14 6.76321)+01 2.6940])+02 2.1317I)+01
7 .6000 6.5941)+14 5.03921)+O1 4.1589D+03 2.85031)+02
8 .8000 9.383])+14 3.16691)+01 2.95211)+04 1.57061)+03
9 1.0000 1.1061)+15 2.22331)+01 1.1309D+05 4.97851)4"03
iO 1.2000 3.646D+14 1.6855D+O1 9.41%1)+04 3.54731)+03
tl 1.5000 2.8081)+14 1.23391)+01 2.03681)+05 6.3542D+03
.2 1.8000 1.6661)+14 9.81071)44)0 2.6299D+05 7.52771)+03
._3 2.2000 5.1531)+13 7.78621)+00 1.7633D_'05 4.71531)+03
14 2.6000 1.225D'+13 6.5079D+00 7.51241)+04 1.88011)+03
L5 3.0000 8.5871)+11 5.6272D44X) 8.3792D4_3 1.9709D+02
L6 3.5000 1.320_11 4.87401)+00 1.9%31)+03 4.49271)+01
17 4.0000 1.2071)+11 4.3268D+(X) 2.60_4D+03 5.66131)+01
_.8 5.0000 7.7591)+09 3.58731)+00 2.77981)+02 5.9932DHX)

TOTAL: 4.040_15 9.72741)+05 3.12001)+04



, , , , PROGRAM0 AD (VEIt_IO_1.1 ) _ OH 10/09/1992 * _ * *

GEOI_"I'R¥TYPE13- _ CYLI_, SAE(16-I"WPIPE,0.25-IJIWAI,L)

1K)I(L_YTYPE:AHHULUS, SHIE_ATEND

"O_CEVOLUIE:
MATERIAL:WATER RADIUS: 19.68 mIGHT: 228.60 VOLUIqE:2.59611)+05

(_I)DIHG:
MATERIAL:IK)H TBI(XNF_: .64

SHIELD:
MATERIAL:(X)HCI_E TIlIUqNF.SS: .00

CEI(TERCYLINDER:

MAT_IAL'COII_ETE ]b_I)IUS: 5.08 HEIGHT:228.60
bISTA)ICZS:

CLAD-TO-SHIELD= 5.08CII
SHIELI)-TO-D_ECTOR= .00
DISPLAOZWEHT - .00

'ETECTORNUMBER1 SURFACEOFVOI,OI( CO0_I)IATES- I O.O000I)+O0Y O.O000D+O0| 2.29241)+02

_ SOURCE _ _ILIXIP PAItTICLEPLUX Ca]mAIX_E
BO I_RG'Y STRENGTH FACTOES DIIECTBEAM MATEWITH

KEV RBOT(XIS/SVC lqOT_S PER _ILDOP
Cl**2-SEC (B/ni)

I .0500 7.7581)+12 3.4075D+02 7.2023D-02 7.1269D'03
2 .1000 7.940D+12 1.1233D+02 2.42751)+05 7.7164D+03
3 .2000 4.1781)+13 2.5373])+01 2.0895D+07 2.6561])+05
4 .3000 7.225D+I3 I.354ID+OI 7.I080D+07 7.3052D+05
5 .4000 2.054D+14 9.3008D_'00 2.955lD'H)8 2.7073D+06
6 .50(X) 1.245D+14 7.17831)HX) 2.3402D+08 1.96551)_)6
7 .6000 6.5941)+14 5.8954D+00 1.5233D+09 1.2213D+07
8 .8000 9.353_14 4.4554D+00 2.9522.D+09 2.2098D+07
9 1.OO00 1.106_15 3.6713D+00 4.36621)+09 3.1739D'_)7

10 1.2000 3.646D+14 3.1839])+00 1.72021>H)9 1.22371)+07
ll 1.5000 2.$08D+14 2.73201)+00 1.6156D+09 1.1188D+07
L2 1.8000 1.666D_14 2.44921)+00 1.1146D+09 7.9648D+06
13 2.2000 5.153D.1'13 2.2020D+00 3.99969+08 3.02471)+06
14 2.6000 1.225D+13 2.0336D+00 1.06321>H)8 8.3149_05
L5 3. O000 8.5871>4'11 1.90923)+00 8.1491D+06 6.50341)+04
16 3.5000 1.3201)+11 1.79_3J)4.00 1.3611D+06 1.1288D+04
17 4.0(W)O 1.2071)+11 1.7086I>H)0 1.3322D+06 1.1427D+04
L8 5.0000 7.7591_" 1.5865D+00 9.4168D+04 8.9786D+02

TOTAL: 4.040_ 3 1.4434D+10 1.07061)H)8



,bum

**** _ (/^D (VUtSIOII 1.1 ) RANON 10/09/1992 ****

GE(ML_Yyypr13 - _ CYLI_I_, SAE(16-111PIPE,0.25-13 till,)

_01LP_YT3_E:kqNUL£S, SHIELDAT

"3_J_ VOLOE:
_TEIIIL: IUT[I L_IUS: 19.68 BEI(;Fr: 228.60 V0LU]_:2.59611)+05

CLJ_IIIG:
I_TEII_: IJ0il 1_IC]Off_: .64

SBIEI2):
IKTEII_I,:C0BCIffZ _1[I(]_: .00

ClgITEICYLIIDg:
IKTEIIJ,L: (INCIffE ltIDIOS: 5.08 HI(;3T: 228.60

,1STJJICES:
CIJD-_-_I_ ,- 5.05 (]
SSIELD-I'O..I)_I_I_I• .00 (3(
D_ • .00

_ 2 (31TO:Sill/) C0OIDII_%S" I O.00OOI)+(X)I 0.00001)+(X)| 2.34321)+02

GtP RA/ _ liDJIBI_IJ_ PIITICL_rLUI _ DOSE
B0 _ ST]_,,"Ti rACK)U DIIECTBF.J_ _TE IIITB

CII"2-SEC _U/BI)

I .0500 7.7541)+12 1.61831)40_ 4.31961_1 2.0_OD+O0
2 .1000 7.940_12 3.63711)+01 2.4708D+(_ 2.54371)+04
3 .2000 4.1781)+13 9._ 7.85_)H)7 3.5590_05
4 ._00 7.225_13 5.7357D,KX) 1.9944D+05 8.682r_)5
5 ._O00 2.0r_lI)+l4 4.40491)+00 6.99791)408 3.0)_21)+_
6 ._ 1.245_14 3.6973D+(X) t. _:_901)+08 2.12"/gD.H)6
? .6000 6.5941_14 3.__ 2.9_ 1.2877D407
8 .80(X) 9,383_14 2,69471)_00 _.94971_ 2.2405_7+07
9 1.O000 1. I0_I_15 2.)7790+00 6.64281)+09 3.127(_t,O7

10 1.2000 3.6461)+14 2.171(M)_O0 2.42831)+09 1.17791)+07
11 1.5000 2.4081)+14 1.9_91DtO0 2.10451)+09 1.04841)+07
1,2 1.8000 l.t_)(_14 1.8_11)4_ 1. ]_,qOD409 7.3124D+0_
13 2.2000 5.1511)_13 1.714_ 4.5232D40_ 2.7227D4_
14 2.6000 1.2251)+13 1.62881)44)0 1.1782I_8 7.379_!)+05
IS 3.0000 8.5871)_11 1.5632D_)0 8.73481)+06 5.7075_4
16 3.5000 1.32(30+11 1.5015)400 1.4164i)+06 9.8201D4.03
17 4.0000 1.2071_II 1.4525D+00 1.353"/I)+06 9.8711.1)+03
18 5.0000 7.7591)'_ 1.3822_ 9.268"_4 7.6994_'02

'/'O'I't.L: 4.0401)+15 2.24771)_10 1.0610D+08



**** _ QAD (VI_ISI_ 1.1 ) I_ON I0/_/1992 ** ,,

G'B011E'I'I_YTYPE13- _ CYI,IE)_,SAE (16-DIPIPE,0.2_INNAIJ_)

EOHETRYTYPE:bJflrULU$,SHIELDATEND

IUT_K.AI,:_TD ikDIUS: 19.68 El(MT: 228.60 VOId: 2.59611)+05

CIJ_IIG:
_.q._ItL: II_)N THI(]O_: .64

SHIELD:
IKTE_: _E YBICIQff_: 60.96

CDT_ CYLIM)D:
P_TEIIAL:(I_ClffE IADIUS: 5.08 RIGHT: 228.60

_ISTkllCES:
CLU)-YO-SHID,D • 5.08 at
SHID,/),-TO..DETEC'L_OI_= .00 (1
DISPLICDiEFf ,, .00 CM

lr_2 ]IUXBI_3 A?O/0 OFSZI2) "C00_IltkTES- I 0.O000I)_ Y O.0000DHX)| 2.95271)+02

_ SO,CE I[EUIB_ILDOP Pk_flCLEl_I GJ_0_DOSE
JO _ STIEHGTH rACTOU DI_'_T_J_ L_TEHITli

IRr iqOT_/S_ PUOTO_PER B_IL/_
(1"2-S_: (D/n)

1 .0500 7.7581)+12 O.O000D+O0 O.O000D_O O.O000b+O0
2 .1000 7. 940I)+12 1.1737I_O2 5.11871)-06 1.70031)-07
3 .2000 4.1781>+13 1.91111)+02 1.5121/)01 1.4477D-02
4 .3000 '7.2251)+13 1.35251)+02 4.'/1011)+00 4.8350D-01
5 .4000 2.0541)+14 9.0845I)+01 8.3554I)'4'01 7.47661)+00
6 .MOO 1.2451)+14 6.42991)+01 1.9201/)_2 1.44451)_1
'7 .6000 6.594D_14 4.79241)+01 2.8780])_03 1.87581>+O2
8 .8000 9.3831)+14 3.01641)401 1.94861)+04 9.87461)+02
9 1.0000 1.106_15 2.1212I_1 7.19361)_4 3.02121>+03

10 1.2000 3.6461)+14 1.6105DH)I 5.81241)+04 2.0915_+03
31 1.5000 2.8081)+14 1.1817D44)1 1.21321)4_ 3.62708)H)3
12 1. 8000 1.6661)+14 9041651)+00 1.52491)44)5 4.1895D_3
13 2. 2000 S. 1531)+13 7.49271)+00 9.95501_4 2.56171)+03
14 2.6000 1.2251)+13 6.27671)+00 4.1580D_4 1.0036I_3
15 3. 0000 8.58"/I)+].1 5. 4385D+00 4. 56501)+03 1.0378D+02
16 3.5000 1.3201)+1.2 4.7212D+00 1.0'730D+03 2.33921)+01
17 4.0000 1.2071)+11 4.19931)+00 1.38601)_03 2.92191)_01
18 5.0000 "7.7591)+09 3.4926I)+0_ 1.45931)+02 3.0631D'H_

5'C)'1'_: 4.0401)+15 5.74811)+05 1.7852I)4'04



* * * * PF)GI_ QA n (VEISIO_ 1.1 ) IA_ OH 10/09/1992 * * * *

GEMET_¥TYPE5 - SI_ SIIEI_ PA_EL TOFA_

_¥ TYPE:IECT_i_I_ BOX

O_CE VOL_:
MATERIAL:WATER L_GTH: 20.00 HEIGHT: 25.00 DEPTH: IO.OOVOL_:5.0000L_33

_J)DING:
I_TDItL: II011 ?BICI_: 1.00

_IELD:
llATEIIAL:COIlC_TE TBIO31ESS: .00

oIST_C_:
CLAD-?O-SIIEI_ • 50.00 CM
SIIZLD-E)-DETECTO!• S.O0CII
DISIq,ACDiEE ,: 5.00CII

)L'TZCTOI_JUIBn 1 SUrfACEOFVOI,UM aX)IDIIATF,.S- I 1.10001)+01Y O.O000D+O0| 1.25001)+01

(;]RP _ SOO;_ RAIlB_ILD_ PkI[TICLElq,UI _ IXSE
I0 _ STIEIGTH FACTOIS DIIECTBE_J( IITEIii13

lqOTO_/S_C _ I_ I_IU_
Ot**2-SE: (B/n)

1 .0500 1.494I)+11 2.2542D+02 1.49061)+00 9.7749D'02
2 .lO(X) 1.529D+11 4.45151)+01 1.21121)+06 1.52581)+04
3 .2000 8.046D'11 1.0178D+O1 6.1796D+07 3.150%1)+05
4 .3OOO 1.392I)+12 6.0419D+00 1.6841I)+08 7.7230D+05
5 .4000 3.%5D+12 4.$486_O0 6.049OD_O8 2.7102D+06
6 .5000 2.398D.0'12 3.'/698D44)0 4.29951_8 1.8%41)+0_
7 .6(X)O 1.270D_13 3.27351)+00 2.5699D4.09 1.1441D+0"/
8 .8000 1.807I)+13 2.6890D+00 4.37801)+09 1.9T'/8I)+07
9 1.0000 2.130D+13 2.353'7D'_0 5.8862D4'09 2.74321)+07

10 1.2000 7.021D*12 2.1370D+(X) 2.14981)+09 1.0265D+07
11 1.5000 5.409_12 1.92"/6D'_)0 1.1i5112D+09 9.0_20D.H)6
12 1. $000 3. 208I)+12 1.7919D+00 1.19821)+09 6. 2644_06
13 2.2000 9.925D+11 1.6702I_00 4.02221)_8 2.30721)+06
14 2.6000 2.360_11 1.585_ 1.0156"I_8 6.1922Dt05
15 3.0000 1.654_10 1.5214D+00 7.468(M)+06 4.7492D_04
16 3.5000 2.543D+09 1.4629D+(X) 1.19731)+06 8.0876D+03
17 4.0(X)0 2.325D+09 1.416GD+_ 1.1333D+O6 8.0591D+03
18 5.0000 1.494D+O8 1.3521D_)0 7.61821)+04 6.19071)4'02

E)T_: 7.781D+13 1.9820D_10 9.2942D+07



* * * * PltC)G,P_ 0 A I) (VE_IOII I.I ) _ OH 10/0911992 * * * *

(;E(METIYTYPE5 - SI2B SIIEI_ P_,_L TOFACE

,'_OIETR¥TYPE:IECT_IGUL_BOX

SOUICEVOLI_:
_TDIAL: NAT_ LDG'13: 20.00 m_IGE: 25.00 DEPTH: 10.00VOLU'_:5.0000D+03

CLADDIIIG:
_TEII_: II_ THI_: 1.00

SHIELO:
ii_TDI_: (I)II_ETE _I(][k'F.SS: .00

)IST_CES:
CL_O-S_IELO = 50.00al
SHIELD..TO.-DETL_'I_R= 5.00 al(
DISPLACERENT = 5.00

I)ET_TORNUMBER2 CMTOSHI,D C00_INATES- I 6.6(X)01)+01Y 5.0000D+O0Z 1.2500I)+01

_ SO[_ llFJ3_ILDOF PkI'TICI,ErLUX rJ.q_ DOSE
I0 lflqEIGY STIEWGTil IPAC'IOI_ DIIECTBEAM lATEkITH

]l_ I:_)TOIIS/SEC I_OT(MSPEI _ILD@
OI**2-S_ (D/BI)

1 .0500 1.494])+11 1.98320+02 5.0035D-01 2.8816H2
2 .1000 1.529D+11 2.8848D+01 1.03021)+O5 8.41081)+02
3 .2000 8.046I)+11 6.28811)4'00 3.10110+06 9.76961)+03
4 .3000 1.3921>+12 3.9148D+(X) ?.4106D+(_ 2.20201)+04
5 .4000 3.955I)+12 3.07HD+O0 2.48211)+07 7.52911)+04
6 .5000 2.3981)+12 2.64291)+00 1.68060+07 5.19681)+04
7 .(K)O0 1.2701)+13 2.36001)+00 9.67491)+07 3.10531)+05
8 .8000 1.8071)+13 2.0233D+00 1.55641)+08 5.29061)+05
9 1.O000 2.13OI)+13 1.82791)+O0 2.00451)+08 7.25481)+05

10 1.2000 7.0211)+12 1.70021)+00 7.07551)+07 2.68791:)+05
11 1.5000 5.409I)+12 1.57541)+O0 5.88101)+07 2.3441D+05
12 1.8000 3.2081)4'12 1.49311)+00 3,6858])+07 1.60561)+05
13 2.2000 9.9251)+11 1.41861)4'00 1.20311)+07 5.86181)+04
14 2.6000 2.3601)+11 1.36651)'_0 2.97581)+06 1.56381)+04
15 3.0000 1.6541)+10 1.32681)+00 2.15191)+05 1.19341)4'03
16 3.5000 2.5431)+09 1.29030+00 3.40171)_4 2.0267D_02
17 4.0000 2.3251)+O9 1.26141)_0 3.18211)+04 2.01501)+02
18 .5.0000 1.494I)+08 1.22121)+00 2.10771)+03 1.54691)'H)1

TOTAL: 7.781.D+13 6.86801)+08 2.46461)_)6



* * * * P]KX;2_ QA O (VERSION 1.1 ) RANON 10/0911992 * * * *

G_C)I(ETIYTYPE5 - SI,ABSiIELDP_ TOFACE

12CME'I'UTYPE:IECT_GUI_BOX

SCX_EVOLi_E:
II_TEII_: WAT[_ IJGTB: 20.00 EIGHT: 25.00 I)[PI'B: 10.00VOI,U_:5.0000I)+03

CIJ_ING:
mTlllll,: IIOH TBI_: 1.00

_8IELD:
_TZlItL: OC)IRIETE TBICYa(F.SS:5.00

,IST_CES:
CI_SX)-SIIZI_ • 50.0Oal
S3I_I)-I_-I)ET_CTO!• 5.00 al
DISPI_C'_ = 5.00al

11_TECTO|BUMBEI3 ATe/Q OFSHI,D CO0_II_TES- I 7.1000])+01 Y 5.OO00D+O0Z I.O000D+01

]IEA3 SOOICE _ B_ILDOP PLITICI_l_I _ DOSE
iO _ ST_ rACIOIS DIIL_ B_ _IY WITH

KEV I'_S/SEC iqO'l_S PR BOII2_
C1"2-S_ (B/BI)

1 ._X)O 1.4941)+11 3.34521)+02 2.9800D-03 2.89491)"04
2 .1000 1.529D+11 7.6514D_01 1.1163D+04 2.41721)+02
3 .2000 8.0461)+11 1.6711D+O1 6.1401D+05 5.1405D+O3
4 °3000 1.3921_12 9.2154D+(X) 1.8148D+O6 1.26941)+04
S •4000 3.%51)+12 6.52211_ 6.96231)+06 4.47271)'0'04
6 .5000 2.3981)+12 5.15781)+00 5.20351)+06 3.14021)+04
7 .6000 1.2701)+13 4.31951)+00 3.23511)+07 1.90041)+05
8 .8000 1.8071)+13 3.3674D+00 S.83791)+07 3.30261)+05
9 1.0000 2.13Ol)+13 2.8429D+O0 8.17391)+07 4.601_

10 1.2000 "/.021D+12 2.5133D+O0 3.0800D+07 1.7295D+O5
1.1 1.5000 5.4091)+12 2.2049D+00 2.75151)+07 1.53491)+O5
.2 1.8000 3.2081)+12 2.009U)+00 1.8201D_07 1.06691)+05
_.3 2.2000 9.925I_11 1.83701)+00 6.2664D'!'06 3.95351)4"04
14 2.6000 2.3601)+11 1.7195l)'H)0 1.6130D+06 1.06661)_4
.5 3.0000 1.6541)+10 1.63231)44)0 1.2039D+05 8.21411)+02
6 3.5000 2.5431)+09 1.55301)+00 1.9602D+04 1.40571)_02
17 4.0000 2.3251)4'09 1.4917D4'00 1.87811)+04 1.4064I)'_'02
'.8 5.0(X)O 1.4941)+08 1.40681)+00 1.28681)+03 1.08801)_1

I"C)T_: 7.7811)+13 2.71631)+08 1.55911)+06



* ' * * PIO(;;_ QA D (_]L_I_ 1.1 ) RANON 10/09/1992 * * * *

G_[L_Y TYPE8 - _KEIE

_)I[E'J'IYTYPE:SI_D,E

VOI,_E:
]_T_I_: lATE1 I_)IUS: 10.00 VOLUKE:4.1888D+03

CLADDING:
_TDIAL: I10_ THI_: 1.00

SHI_J):
I_DI_: C0JlCIETE i'BIC_(ESS: .00

[ST_ICE.S:
CI,_TO..SHIDD - 50.00(31
SiIDD..19..DFf_OI • 5.00 CII
DISI)I£CDEFf • .00OI

",_01 II_BEI 1 SI_ACEOr VOI_ G)OIDI_T_ - I 1.10001)+Oi Y O.O000D+O0Z O.O000n+o0

I_ SO_ II_ _IUIIP PIITICI_II,BI G.qOBIX_E
I10 DIEI_ STID_ rf,CTOU DIHCTHAM BTE II1'n

I_IgllS/S_ RIOT.SPD _II,INP
_*.2-S_: (D/D)

1 .O500 1.252I)+11 2.3K)31)+O2 I.IT72D+OO 8.17131)-02
2 .1000 1.2811)+11 4.6477D_01 1.1365D+0_ 1.49481)+04
3 .2000 6,741D+11 9.6330_ 5.4649D+O7 2.63741)+05
4 .3000 1.166D+12 5.64031)+00 1.45219+08 6.2164])+05
5 .4000 303131)+12 4.2391_ 5.1484D+C)8 2.14971)+O6
6 .5000 2.009D_12 3.5163D'HX) 3.62591)+08 1.4917D._
7 .6000 1.064D_13 3.OSTTD+OO 2.1513D+O_ 8.9461J)+06
8 .8000 1.5141)+13 2.52031)+00 3.62081)+09 1.53311)_07
) 1.0000 1.784_13 2.2139D,H)O 4.8203D+O9 2.113OD._7

10 1.2000 5.882D_12 2.01631)_00 1.74631)+O9 7.8670])+06
"1 1.5000 4.531D_12 1.82611)_ 1.4943D_.09 6.9038D+06
2 1.8000 2.687_12 1.'/027D+OO 9.568"/D+08 4.7534I)+06

13 2.2000 8.3151)+11 1.5922D+OO 3.1903D_.O8 1.'/445D+06
_4 2.6000 1.97'_11 1.5155D_0 8.0164D+O7 4.67_M)+O5
5 3.0000 1.3851)+10 1.45"/61H_ 5.8'/06D4_ 3.57671)44)4

.6 3.5000 2.1301)+09 1.404_ 9.3869D+O5 6.0882D+03
1"/ 4.0(00 1.948D+09 1.3630_ 8.86351)_ 6.06451)_3
8 5.0000 1.252D+O8 1.305U)4_ 5.9465])+04 4.6641D+02

fOT_: 6.519D_13 1.62"/51)+10 7.17331)+07



* *** _ Q),D (V_SIOI( 1.1 ) ]_OH 10/09/1992 * ***

GEOli_YTYPES -

;BC)I_I_YI_[: SP_EIE

SO.CEVOLUI_:
lATIna.,: IO,T_ LIDIOS: 10.00 _L0_: 4.1888_03

CIJ_I']IG:
IO,TEIItL:Ii_tl THI(]g(_: 1.00

S_I_D:
F£TE_I_: COII_ THICI_,SS: .00

DI_:
CI,_TO..SilELD = 50.00
S81ZI,I)-IO"D_]_ = 5.OOal
DISPI£CEI_IT • .00Cl(

DFf_fO]_IUIIBI_2 CIITOSHLD COOIDII_TES- X 6.60001)+01Y O.O000D_O0% O.O000D+O0

GIP MEAIq SC)q_ HEM(_ILD_ Pki'TICI_FLUX GAJ_ DOSE
BO 191_GY STIDIG'I'B rAC'_IS DIKCTBE,_J! i_TE WITH

KEV tqO_S/SEC PBOTOIlSPD_ BOII,I_
. _**2-SEC (Ill/Bl)

1 .0500 1.252D+11 2.21021)+02 4.6301D-02 2.9718D"03
2 .1000 1.281])+11 4.40661)+01 2.77891)+04 3.4654D'H)2
3 .2000 6.741D+11 9.43361_ 1.2444D+06 5.88161)+03
4 .3000 1.1661)+12 5.5663D+00 3.2751D+06 1.383"/!)'_4
5 .4000 3.3131)+12 4.19'78D_00 1.15"/1D+07 4.78431)+04
6 .50_ 2.009_12 3.48901)+00 8.13341)+06 3.32021)+04
7 .6000 1.064_13 3.0381D'H)O 4.81981)+0"/ 1.9914D+05
8 .8000 1.5141)+13 2.50851)44)0 8.09971)+07 3.41341)+05
9 1.0000 1.'/84_13 2.20581)4"00 1.07"/3D+08 4.7051D+O5

10 1.2000 5.8821)+12 2.01041)+00 3.9005D+0"/ 1.7520D+05
11 1.5000 4.5311)+12 1.8219D+00 3.3359D+07 1.5376D+O5
12 1.8000 2.68'71)+12 1.69941)4.00 2.13561)+07 1.0589D+O5
13 2.2000 8.315_11 1.51196D+00 7.1196_ 3.8867D+04
14 2.6000 1.977D+11 1.5132D'H)O 1.789OD+06 1.0411I).H)4
15 3.0000 1.3851)+10 1.455_ 1.3102I)+05 7.9714D+02
16 3.5000 2.130D+09 1.40271)+00 2.09541)+04 1.35721)+02
17 4.0000 1.9481)4.09 1.3612D4'00 1.9"/881)+04 1.35221)4"02
18 5.0000 1.2521)+08 1.3034I)+00 1.3281J)+03 1.0403D+01

TOTAL: 6.519D+13 3.63981)+08 1,5973D+06



* * * * PIKX;I_ OA D (VEP,SION 1.1 ) IANON 10/09/1992 * * * *

_Y TYPES - spm_

;EONITRYTYPE:SPHERE

_(_E VOLUME:

liAT_IAL:WAT_ IADIUS: IO.00 VOI,UKE:4.18881)+03

CI,_OlNG:
JfAT_ItL: IION THI(]_IF_: 1.00

S_IELD:
]_T_IAL: O_O.L'TZ _I_: 10.00

)ISTtIICF_:
CLAD-IO-_IELD = 50.00(]
SEI_J)-Ig-D_E_'I_)]t= 5.00 CK
DISPLACDqDrT = .00

)ETEC'_RIIUMBI_3 &Te/O OFSHLD CO0_XNATES-l "/.6000D+01Y 0.O000D+O0Z 0.0000I)+(X)

(;lP _J3 SO_:E _ _II,D_ PkITICI__ _ DOSE
qO lflff_GY ST_EIIGTH rAC'I'O_ DIREffBEAM lATEWXTll

](EV lqO_S/S_: lqO_S PEI _ILI_
Oq**2-SE (Ill/n)

1 .O500 1.252D*11 5.63531)+02 1.81891)-06 2.9766D-O7
2 .1000 1.2811)+11 2.02681)+02 3.495713+02 2.00501)+01
3 .2000 6.7411)'11 4.30701)+01 5.171713*04 1.11601)+03
4 .300(3 1.1661)'12 2.1344D+01 2.07311)+05 3.35851)+03
5 •4000 3.3131)+12 1,37"/21)+01 9,58191)+05 1,2998D'1'O4
6 ,5000 2,0091)+12 1,0131D+01 8,18931)+05 9,70711)+03
7 .(_)OO 1.0641)+13 8.0176I)'HX) 5.65101)+06 6.1618D+O4
8 ,8000 1.5141)+13 5.736"/_ 1.1920D+07 1.1488D+O5
9 1.0000 1,7841)+13 4,5463D+(X) 1,8707IH07 1,6840D+O5

10 1. 2000 • 5.8821)+12 3.828"/1)+00 7.?0751)_5 6.59331)+O4
11 1.5000 4.53U)+12 3.1841D+00 ?.60351)+06 6.12511)+04
12 1.8000 2.6871)+12 2.7912D4.00 5.416_,_)6 4.4111])+04
13 2,2000 8,3151)+11 2,45601)'0'00 2,0066D+06 1,69251)+O4
14 2,6000 !.gTTD+ll 2,2326D*00 5,4564D+05 4,68461)+03
15 3.0000 1,3851)+10 2,0708D+(X) 4,25381)+04 3,68211)_O2
16 3,5000 2,1301)+09 1,92591)4.00 7,21351)+03 6,4150])+01
17 4,0000 1,9489+O9 1,8158D+O0 "/,1429D4.03 6,51101)4.01
18 5.0000 1,2521)+08 1,6648D.H)O 5,1261D+02 5,12881)+00

TOTAL: 6,5191)+13 6,1652D+07 5,65501)+05

**tEIID FlOG|Ali QAD (VEUION 1.1 )

TI !! OFIP • 10:08:02 DAI'E ,=10/09/1992
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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-
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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



EGS Corporation

Title Verification of Computer program Paqe _'v of ____

PARABINT Version 1.2 EGS-TR-910600-20 Project ALL

CalcuJ_tedby_4_/._. D_te/f_ _ecxedbv_ l)ate,.I_I_

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 i.i
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_X_t: To verify PRRABINT Version 1.2.

V__ation: PARABINT version 1.2 was generated for use with
RADMODL. PADMODL 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 i.I (ref. i) 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 I.i.

These test inputs are listed below.

i. These test data represent one quarter of a circle of radius 2.

9nly seven points aze used.

O.0000E+00 2.0000E+00

0.51763809 1.931851653
1.0000E+O0 1.7321E+00

1.414213562 1.414213562

1.7321E+00 1.0000E+00

t.931851653 0.51763809

2.0000E+O0 0.0000E+00

2. In this test the area under a decreasing exponential (e-X) is

calculated between the limits of zero (0) and one (I). Six

points are used in this case.

O.0000E+O0 _..0000E+00

2.0000E-01 _.1873E-01

4.0000E-OI 6.7032E-01

6.0000E-01 5.4881E-01

8.0000E-OI 4.4933E-01

I.O000E+O0 3.6788E-01
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_PARABINT Version 1.2 EGS-TR-910600-20 Project ALL

3. In this test the same quarter circle is used as in test I,

with a rectangle added before the quarter 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+O0

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 I.i
is shown in tables 4-6.

A listing of program PARABINT version 1.2 is provided in Appendix
A.

Conclusion: The results in tables I-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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_,te _It,_'_v __ _ Date _/l,/,_
C_l_t_ _

* * * PROGRAM P A R A B I N T (PC) IS AT YOUR SERVICE * * *

* * VERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 * *

* TODAY'S DATE = 10/02/1992 START TIME = 11:46:43 *

TaDle 1

N

Time Dose Rate Inteqral Total

0.000E+00 2.000E+00

5.176E-01 1.932E+00 1.024E+00 1.024E+00

1.000E+O0 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 2.971E+00

1.932E+00 5.176E-01 1.774E-01 3.148E+00

2.000E+O0 O.000E+00 1.864E-02 3.167E+00

* * * E N D P R O G R A M PARABINT (VERSION 1.2 ) * * *

T I M E O F F = 11:46:43 D A T E = 10/02/1992

=

4m
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Csl_at_ _

* * * PROGRAM P A R A B I N T (PC) IS AT YOUR SERVICE * * *

* * VERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 * *

* TODAY'S DATE = 10/02/1992 START TIME = 11:59:34 *

Table 2

N

Time Dose Rate Inteqral Total

0.000E+00 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 Io215E-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

* * * E N D P R O G R A M PARABINT (VERSION 1.2 ) * * *

T I M E O F F = 11:59:34 D A T E = 10/02/1992
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* * * PROGRAM P A R A B I N T (PC) 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-01

5.000E-01 2.000E+00 2.000E-01 1.000E+00

1.01BE+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+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

* * * E N D P R O G R A M PARABINT (VERSION 1.2 ) * * *

T I M E O F F = 11:59:55 D A T E = 10/02/1992
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CalculstedbyJl_.a_. Dmtel_OJ#'_ Clleckedby _t_t_ D,te ,#_/I_b/

* * * PROGRAM P A R A B I N T (PC) IS AT YOUR SERVICE * * *

* * VERSION NUMBER = i.i 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 Inteqral Total

0.000E+00 2.000E+00

5.176E-01 1.932E+00 1.024E+00 1.024E+00

1.000E+00 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 2.971E+00

1.932E+00 5.176E-01 1.774E-01 3.148E+00

2.000E+00 0.000E+00 1.864E-02 3.167E+00

• • • * PROGRAM PARABINT (VERSION i.i ) RAN ON 07/24/1992 * * *

Table 5

Second PARABINT Test Case

Time Dose Rate Integral Total

0.000E+O0 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-OI 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 i.i ) 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 I.O00E+00

1.01BE+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+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

* * * E N D P R O G R A M PARABINT (VERSION i.I ) * * *

T I M E O F F = 12:39:34 D A T E = 07/24/1992
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Abstract

This report documents the verification of the computer program DOSE
(PC) Version 1.0. DOSE is the 1ast 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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c,,icu a .dby Ch.ck.d ,,/,./,,.
1.0 Introd_ctlon

DOSE is the last module of the RADMODL system. This s_'stem 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 failod fuel fraction, and the isotopic
release fraction, The DOSE program is valid for both the llquld and
airbornu model.

DOSE combines the dose calculated at each detector for each class.

A class is a group of isotopes which behave in a slmilar manner,
and a "detector" is the _.olnt at which the dose is calculated. For
the radiation model, RADMODL, the following classes were

e_tabllshed: Te, Br, C,/Rb, I, noble gases, and partlculates (all
other isotopes present). For the LOCA liquid flowmodel for the 16-
inch break (reference 1), the following classes were used: Te, Br,

Cs/Rb, I, and particulates (all other non-gaseous isotopes
pr_,Jnt). Photon spectra were calculated for each of these

cia_ses, and dose rates were determined from these spectra. For
the LOCA air flow model for the 16-1nch break (reference 2), the
same classes were used with the addition of noble gases. However,
(except for the filters for which only iodine or p_rtlculates,
resp._ were used), only spectra due to noble gases and iodine were

gene_:ated, and dose rates calculated. DOSE uses output from the
computer program PARABINT (reference 3) and from user input to
det Jrmlne he total dose (dose due to all of rho 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 th_ output from the computer program DOSE.

I
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2.0 Proqram DescriDtion

The total dose of each detector in the computer program DOSE is

determined by the followlng method. For each class, multlply the
total dose (taken from the output of computer program PARABINT
under the column labeled "Total") at a partlcular 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

n_mber. 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 ylelds 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 listlng 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 calculatlons 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 output 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 failed fuel fraction
was taken to be 0.03. The release fractions were taken to be the

followlng 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 fraction changes to 1750 MW / 1250
_.

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 1250MW. 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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L I(_L)ID/Y_DDF..L17__O l_W/

***" PROGRAM DOSE (Version 1.0) REVISION DATE 09131192 RAN ONI0/28/92,***

VOLUME = MOTOR ROOM 81

DET T M.G. Z BR TE CS/RB PART TOTAL DOSE

2 7.978E-03 O.00E.O0 0.OOE+00 O.00E400 0.OOE+00 O.00E+O0 0.00E+00 0.00E+00
2 2.833E-01 O.OOE.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_00E.00 2.44E.02 9.00E.00 4.10E+01 8.10E+01 1.20E+01 3.87E+02
2 1.733E.00 O,00E.00 5.17E.02 1.40E+01 8.70E+01 1.14E.02 2.50E.01 7.58E+02
2 3.675E.00 O.00E+O0 1.65E.03 1.90E.01 3.47E+02 1.70E+02 9.90E+01 2.29E+03
2 8.000E+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+010.00E+00 8.85E+03 2.10E+01 4.51E+03 5.34E+02 9.32E.02 1.49E+04
2 9.600E.010,00E+O0 1.70E.04 2.10E.01 1.50E+04 1.81E+03 3.10E+03 3.69E+04
2 7.200E.02 O,00E.O0 3.36E+04 2.10E+01 4.64E.04 1.28E.04 9.74E.03 1.02E.05



L IQUID f'_OD_/_ 17/O _'_W
***_ PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ONI0/28/92,*_,

VOLUME = MOTOR ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

2 7.978E-03 O.00E+O0 0.OOE+00 0.00E.00 0.OOE400 0.OOE+00 0.00E+00 0.00E+00
" 2 2.833E-01 O.00E,O0 7.10E+01 3.00E+O0 1.20E.01 3.20E+01 3.00E.00 1.22E+02

2 5.558E-01 O.00E+O0 1.80E+02 8.00E+O0 3.10E+01 ?.60E+01 9.00E+00 3.04E+02
2 1.000E+00 O.00E+O0 3.41E+02 1.30E+01 5.80E.01 1.13E.02 1.60E+01 5.41E+02
2 1.733E+00 O.00E+O0 7.24E+02 1.90E.01 1.22E+02 1.60E+02 3.50E+01 1.06E+03
2 3.675E+00 O.00E+O0 2,31E+03 2.60E.01 4.86E+02 2.38E.02 1.38E+02 3.20E.03
2 8.000E.00 O.00E.O0 6.35E403 2.90E.01 1.82E.03 3.59E+02 4.70E.02 9.03E.03
2 1.600E.01 O.00E+O0 1.00E.04 3.00E+01 4.13E.03 5.55E.02 9.15E+02 1.57E.04
2 2.380E.01 O.00E.O0 1.24E+04 3.00E.01 6.32E.03 7.47E+02 1.31E+03 2.08E.04
2 9.600E.01 O.OOE.O0 2.38E+04 3.00E+01 2.10E.04 2.53E.03 4.34E+03 5.17E+04
2 7.200E.02 O.00E.O0 4.70E.04 3.00E.01 6.49E.04 1.79E.04 1.36E.04 1.43E+05



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON 11/11/92.***

VOLUME = PUMP ROOM #1

DET T N.G, I BR TE CS/RB PART TOTAL DOSE

2 7.978E-03 3.70E+01 0.00E+00 0.00E+00 0o00E+00 0.00E+00 0.00E+00 3.70E+01
2 2.833E-01 1.62E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.62E+04
2 5.558E-01 1.76E+04 O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.76E+04
2 1.000E+00 1.96E+04 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 Io96E+04
2 1.733E+00 2.24E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.24E+04
2 3.675E+00 2.79E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.79E+04
2 8.000E+00 3.42E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.42E+04
2 1.600E+01 3.94E+04 O.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 3.94E+04
2 2.380E+01 4.22E+04 0.00E+00 0.00E+00 O.00E+00 0.00E+00 0.00E+00 4.22E+04
2 9.600E+01 6.03E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.03E+04

2 7.200E+02 1.21E+05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.21E+05
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LIQUID MODEL FOR 1250 MW POWER LEVEL

VOLUME 8 (TE)

TIME TOTAL DOSE FAILED FUEL RELEASE
RATE FRACTION FRACTION

2.778E-05 0.000E+00 0.03 0 0
7.978E-03 O.000E+00 0.03 0.2 0.OOE+00
2.833E-01 1.467E+03 0.03 0.2 8.80E+00
5.558E-01 3.696E+03 0.03 0.2 2.22E+01
1.000E+00 6.887E+03 0.03 0.2 4.13E+01
1.733E+00 1.451E+04 0.03 0.2 8.71E+01
3.675E+00 5.789E+04 0.03 0.2 3.47E+02
8.000E+00 2.166E+05 0.03 0.2 1.30E+03
1.600E+01 4.915E+05 0.03 0.2 2.95E+03
2.380E+01 7.521E+05 0.03 0.2 4.51E+03
9.600E+01 2.499E+06 0.03 0.2 1.50E+04
7.200E+02 7.725E+06 0.03 0.2 4.64E+04

VOLUME 44 (SR)

TIME TOTAL DOSE FAILED FUEL RELEASE
RATE FRACTION FRACTION

2.778E-05 O.000E+00 0.03 0.8 O.OOE+O0
7.978E-03 O.000E+00 0.03 0.8 0.OOE+00
2.833E-01 1.004E+02 0.03 0.8 2.41E+00
5.558E-01 2.430E+02 0.03 0.8 5.83E+00
1.000E+00 3.834E+02 0.03 0.8 9.20E+00
1.733E+00 5.721E+02 0.03 0.8 1.37E+01
3.675E+00 7.832E+02 0.03 0.8 1.88E+01
8.000E+00 8.745E+02 0.03 0°8 2.10E+01
1.600E+01 8.807E+02 0.03 0.8 2.11E+01
2.380E+01 8.813E+02 0.03 0.8 2.12E+01
9.600E+01 8.818E+02 0.03 0.8 2.12E+01
7.200E+02 8.818E+02 0.03 0.8 2.12E+01

VOLUME 20 (CS/RB)

TIME TOTAL DOSE FAILED FUEL RELEASE
RATE FRACTION FRACTION

2.778E-05 O.000E+O0 0.03 0.5 0.OOE+00
7.978E-03 O.000E+00 0.03 0.5 O.OOE+00
2.833E-01 1.532E+03 0.03 0.5 2.30E+01
5.558E-01 3.618E+03 0.03 0.5 5.43E+01
1.000E+00 5.382E+03 0.03 0.5 8.07E+01
1.733E+00 7.625E+03 0.03 0.5 1.14E+02
3.675E+00 1.134E+04 0.03 0.5 1.70E+02
8.000E+00 1.710E+04 0.03 0.5 2.57E+02
1.600E+01 2.645E+04 0.03 0.5 3.97E+02
2.380E+01 3.558E+04 0.03 0.5 5.34E+02
9.600E+01 1.206E+05 0.03 0.5 1.81E+03
7.200E+02 8.500E+05 0.03 0.5 1.28E+04



63

VOLUME 32 (I)

TIME TOTAL DOSE FAILED FUEL RELEASE
RATE FRACTION FRACTION

2.778E-05 0.O00E+00 0.03 0.4 O.00E+00
7.978E-03 0.O00E+00 0.03 0.4 O.00E+00
2.833E-01 4.230E+03 0.03 0.4 5.08E+01
5.558E-01 1.071E+04 0.03 0.4 1.29E+02
1.000E+00 2.032E+04 0.03 0.4 2.44E+02
1.733E+00 4.312E+04 0.03 0.4 5.17E+02
3.675E+00 1.376E+05 0.03 0.4 1.65E+03
8.000E+00 3,,780E+05 0.03 0.4 4.54E+03
1.600E+01 5.968E+05 0.03 0.4 7.16E+03
2.380E+01 7.375E+05 0.03 0.4 8.85E+03
9.600E+01 1.418E+06 0.03 0.4 1.70E+04
7.200E+02 2.800E+06 0.03 0.4 3.36E+04

VOLUME 56 (PARTICULATES)

TIME TOTAL DOSE FAILED FUEL RELEASE
RATE FRACTION FRACTION

2.778E-05 0.000E+O0 0.03 0.01 0.00E+00
7.978E-03 0.00CE+00 0.03 0.01 0.00E+00
2.833E-01 8.275E+03 0.03 0.01 2.48E+00
5.558E-01 2.074E+04 0.03 0.01 6.22E+00
1.000E+00 3.869E+04 0.03 0.01 1.16E+01
1.733E+00 8.378E+04 0.03 0.01 2.51E+01
3.675E+00 3.285E+05 0.03 0.01 9.85E+01
8.000E+00 1.118E+06 0.03 0.01 3.35E+02
1.600E+01 2.179E+06 0.03 0.01 6.54E+02
2.380E+01 3.107E+06 0.03 0.01 9.32E+02
9.600E+01 1.033E+07 0.03 0.01 3.10E+03
7.200E+02 3.247E+07 0.03 0.01 9.74E+03



TE BR CS/RB I PART TOTAL

O O.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00
O.OOE+O0 0.OOE+00 O.00E+00 0.OOE+00 O.00E+00 0.OOE+00
8.80E+O0 2.41E+00 2.30E+01 5.08E+01 2.48E+00 8.74E+01
2.22E+01 5.83E+00 5.43E+01 1.29E+02 6.22E+00 2.17E+02
4.13E+01 9.20E+00 8.07E+01 2.44E+02 1.15E+01 3.87E+02
8.71E+01 1.37E+01 1.14E+02 5.17E+02 2.51E+01 7.58E+02
3.47E+02 1.88E+01 1.70E+02 1.65E+03 9.86E+01 2.29E+03
1.30E+03 2.10E+01 2.57E+02 4.54E+03 3.35E+02 6.45E+03
2.95E+03 2.11E+01 3.97E+02 7.16E+03 6.54E+02 1.12E+04
4.51E+03 2.12E+01 5.34E+02 8.85E+03 9.32E+02 1.48E+04
1.50E+O4 2.12E+01 1.81E+03 1.70E+04 3.10E+03 3.69E+04
4.64E+04 2.12E+01 1.28E+04 3.36E+04 9.74E+03 1.02E+05



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 O.000E+00 0.03 0 O 0
7.978E-03 O.O00E+00 0.03 0.2 0.OOE+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 8.71E+01 121.884
3.675E+00 5.789E+04 0.03 0.2 3.47E+02 486.276
8.000E+O0 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.O00E+00 0.03 0.8 0.OOE+00 0
7.978E-03 0.O00E+O0 0.03 0.8 0.OOE+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
I.O00E+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+OI 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 1750/1250
RATE FRACTION FRACTION RATIO

2.778E-05 0.000E+O0 0.03 0.5 0.00E+O0 0
7.978E-03 O.000E+00 0.03 0.5 O.OOE+O0 0
2.833E-01 1.532E+03 0.03 0.5 2.30E+01 32.172
5.558E-01 3.618E+03 0.03 0.5 5.43E+01 75.978
I.O00E+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+O0 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 1.81E+03 2532.6
7.200E+02 8.500E+05 0.03 0.5 1.28E+04 17850



pcsc 8_ o_ 6q

VOLUME 32 II)

TIME TOTAL DOSE FAILED FUEL RELEASE 1750/1250
RATE FRACTION FRACTION RATIO

2.778E-05 O.000E+00 0.03 0.4 O.00E+00 0
7.978E-03 O.O00E+00 0.03 0..4 O.OOE+O0 0
2,833E-01 4.230E+03 0.03 0.4 5.08E+01 71.064
5.558E-01 1,071E+04 0.03 _.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+02 724.416
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 8.85E+03 12390
9.600E+01 1.418E+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 O.000E+00 0.03 0.01 0.00E+00 0
7.978E-03 O.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
5.5_8E-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 16.2498
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 3o247E+07 0.03 0.01 9.74E+03 13637.4

v



1750/1250 TE BR CS/RB I P_RT TOTAL
RATIO

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 0.00E+00
1.23E+01 3.57E+00 3.22E+01 7.11E+01 3.48E+00 1.22E+02
3.10E+01 8.16E+00 7.60E+01 1.80E+02 8.71E+00 3.04E+02
5.79E+01 1.29E+01 1.13E+02 3.41E+02 1.62E+01 5.41E+02
1.22E+02 1.92E+01 1.60E+02 7.24E+02 3.52E+01 1.06E+03
4.86E+02 2.63E+01 2.38E+02 2.31E+03 1.38E+02 3.20E+03
1.82E+03 2.94E+01 3.59E+02 6.35E+03 4.70E+02 9.03E+03
4.13E+03 2.96E+01 5.55E+02 1.00E+04 9.15E+02 1.57E+04
6.32E+03 2.96E+01 7.47E+02 1.24E+04 1.30E+03 2.08E+04
2.10E+04 2.96E+01 2.53E+03 2.38E+04 4.34E+03 5.17E+04
6.49E+04 2.96E+01 1.79E+04 4.70E+04 1.36E+04 1.43E+05

V



VOLUME 3 (I)

TIME TOTAL DOSE FAILED FUEL RELEASE
RATE FRACTION FRACTION

2.778E-05 0.000E+O0 0.03 1.0 0.OOE+O0
7.978E-03 6.087E-04 0.03 io0 1.83E-05

2.833E-01 2.763E-01 0.03 1.0 8.29E-03
5.558E-01 3.160E-01 0.03 1.0 9.48E-03

I.O00E+O0 3.772E-01 0.03 1.0 1.13E-02
1.733E+00 4.692E-01 0.03 1.0 1.41E-02

3.675E+00 6.651E-01 0.03 1.0 2.00E-02
8.000E+00 9.407E-01 0.03 1.0 2.82E-02

1.600E+01 1.257E+00 0.03 1.0 3.77E-02

2.380E+01 1.462E+00 0.03 1.0 4.39E-02

9.600E+01 2.442E+00 0.03 1.0 7.33E-02

7.200E+02 4.404E+00 0.03 1.0 1.32E-O1

VOLUME NOBLE GASES

TIME TOTAL DOSE FAILED FUEL RELEASE
RATE FRACTION FRACTION

2.778E-05 0.000E+00 0.03 1.0 0.00E+00

7.978E-03 1.218E+03 0.03 1.0 3.65E+01

2.833E-01 5.408E+05 0.03 1.0 1.62E+04

5.558E-01 5.854E+05 0.03 1.0 1.76E+04

1.000E+00 6.521E+05 0.03 1.0 1.96E+04
1.733E+00 7.467E+05 0.03 1.0 2.24E+04

3.675E+00 9.308E+05 0.03 1.0 2.79E+04

8.000E+00 1.141E+06 0.03 1.0 3.42E+04

1.600E+01 1.313E+06 0.03 1.0 3.94E+04

2.380E+01 1.408E+06 0.03 1.0 4.22E+04

9.600E+01 2.010E+06 0.03 1.0 6.03E+04
7.200E+02 4.020E+06 0.03 1.0 1.21E+05

!



6_5_ _ o_ 6q

NOBLE
I GASES TOTAL

O.00E+O00.OOE+00 0.00E+O0
1.81E-05 3.65E+01 3.65E+01
8.23E-03 1.62E+04 1.62E+04
9.40E-03 1.76E+04 1.76E+04
1.12E-02 1.96E+04 1.96E+04
1.39E-02 2.24E+04 2.24E+04
1.98E-02 2.79E+04 2.79E+04
2.80E-02 3.42E+04 3.42E+04
3.74E-02 3.94E+04 3.94E+04
4.35E-02 4.22E+04 4.22E+04
7.26E-02 6.03E+04 6.03E+04
1.31E-01 1.21E+05 1.21E+05

Q
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* * * PROGRAM P A R A B I N T (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

N

Time Dose Rate Integral Total

2.778E-05 O.000E+00
7.978E-03 O.O00E+00 O.O00E+00 0.O00E+O0
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+O0 4o890E+04 1.795E+04 3o869E+04
1.733E+00 7o324E+04 4.508E+04 8.378E+04
3.675E+00 1.679E+05 2.447E+05 3.285E+05

8.000E+O0 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

0 * * * E N D P R O G R A M PARABINT (VERSION 1.2 ) * * *

T I M E O F F = 21:31:55 D A T E = 10/24/1992

0
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* * * PROGRAM P A R A B I N T (-PC) IS AT YOUR SERVICE * * *

* * VERSION NUMBER- 1.2 REVISION DATE WAS ?/22/92 * *

* TODAY'S DATE = 10/24/1992 START TIME = 21:31:33 *

Table N

N

Time Dose Rate Integral Total

2.778E-05 O.O00E+00
7.978E-03 O.O00E+O0 0.O00E+O0 O.O00E+00
2.833E-01 8.859E+03 1.532E+03 1.532E+03
5.558E-01 4.229E+03 2.086E+03 3.618E+03
I.O00E+O0 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+O0 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

0 * * * E N D P R O G R A M PARABINT (VERSION 1.2 ) * * *

T I M E O F F - 21:31:33 D A T E = 10/24/1992



ff;_e Cq oq c_

1 (Te) Vo/o,,_. L,8_,._,_oo',/
* * * PROGRAM P A R A B I N T (PC) IS AT YOUR SERVICE * * *

* * VERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 * *

* TODAY'S DATE = 10/24/1992 START TIME = 21:31:26 *

Table N

N

Time Dose Rate Integral Total

2.778E-05 O.O00E+O0
7.978E-03 O.O00E+O0 O.000E+00 O.O00E+O0
2.833E-01 8.700E+03 1.467E+03 1.467E+03
5.558E-01 5.742E+03 2.229E+03 3.696E+03
1.000E+00 8.537E+03 3.190E+03 5.887E+03

1.733E+00 1.203E+04 7.624E+03 1.451E+04
3.675E+00 3.082E+04 4.337E+04 5.789E+04
8.000E+00 3.357E+04 1.587E+05 2.166E+05
1.600E+01 3.420E+04 2.749E+05 4.915E+05
2.380E+01 3.218E+04 2.606E+05 7.521E+05
9.500E+01 1.668E+04 1.747E+06 2.499E+06
7.200E+02 7.327E+01 5.226E+06 7.725E+06

0 * * * E N D P R O G R A M PARABINT (VERSION 1.2 ) * * *

T I M E O F F = 21:31:26 D A T E = 10/24/1992



* * * PROGRAM P A R A B I N T (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

N

Time Dose Rate Integral Total

2.778E-05 O.000E+O0
7.978E-03 O.000E+O0 O.O00E+O0 O.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+O0 1.430E+00 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 5.377E-01 8.818E+02
7.200E+02 6.847E-09 1.083E-05 8.818E+02

0 * * * E N D P R O G R A M PARABINT (VERSION 1.2 ) * * *

T I M E O F F = 21:31:48 D A T E - 10/24/1992



* * * PROGRAM P A R A B I N T (PC) IS AT YOUR SERVICE * * *

* * VERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 * *

* TODAY'S DATE = 10/24/1992 START TIME = 21:31:40 *

Table N

N

Time Dose Rate Integral Total

2.778E-05 O.O00E+00

7.978E-03 O.O00E+O0 O.O00E+O0 0.O00E+O0
2.833E-01 2.513E+04 4.230E+03 4.230E+03
5.558E-01 1.692E+04 6.477E+03 1.071E+04
I.O00E+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+O0 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 1.382E+06 2.800E+06

t

0 * * * E N D P R O G R A M PARABINT (VERSION 1.2 ) * * *

T I M E O F F = 21:31:40 D A T E - 10/24/1992

• .

i
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• * * PROGRAM P A R A B I N T (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

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+O0 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+O0 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

• * * E N D P R O G R A M PARABINT (VERSION 1.2 ) * * *

T I M E O F F = 16:27:19 D A T E = 11/10/1992

a
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* * * PROGRAM P A R A B I N T (PC) IS AT YOUR SERVICE * * *

* * VERSION NUMBER = 1.2 REVISION DATE WAS 7/22/92 * *

* TODAY'S DATE = 11/10/1992 START TIME = 20:02:56 *

Table N

N

Time Dose Rate Integral Total

2.778E-05 3.187E-06

7.978E-03 1.517E-01 6.087E-04 6.087E-04
2.833E-01 1.475E-01 2.757E-01 2.763E-01
5.558E-01 1.433E-01 3.969E-02 3.160E-01
1.000E+00 1.311E-01 6.120E-02 3.772E-01

1.733E+00 1.197E-01 9.205E-02 4.692E-01
3.675E+00 7.960E-02 1.959E-01 6.651E-01
8.000E+00 5.008E-02 2.756E-01 9.407E-01
1.600E+01 3.074E-02 3.164E-01 1.257E+00
2.380E+01 2.190E-02 2.044E-01 1.462E+00
9.600E+01 5.793E-03 9.805E-01 2.442E+00
7._00E+02 4.952E-04 1.962E+00 4.404E+00

0 * * * E N D P R O G R A M PARABINT (VERSION 1.2 ) * * •

T I M E O F F = 20:02:56 D A T E = 11/10/1992
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Disclaimer

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 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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Post Processor RADSIM EGS-TR-910600-26 Project WSRC
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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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Title Verification of Computer Proqram Page_j___of_

Post Processor RADSIM EGS-TR-910600-26 Project WSRC

Calculated by D_ Date"/}3_ Checked by _ Date lJ_3_

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 wlthRADMODL. 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

followlng 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 elevatlon f_le for determining
detector locations

- QADAIR.EL reference elevatlon file for determining
detector locations

- QAD Output Files for Volume (see Appendices 5 and 6 of
the Verification and Validatlon report).

The following screen dumps will be included for the elevatlon page
being verified:

- -40 Elevatlon Screen Dump
- -40 Elevatlon Screen Dump with Volume Names (Color)
- -40 Elevation Screen Dump with Numbers
- -40 Elevation Screen Dump with Maximum Doses for Volumes



Title Verification of Computer PrQgram Page _ of__

Post Processor RADSIM EGS-TR-910600-26 Project WSRC

by 0_ Date ,,/j_Checked by _ Data __

%

Calculated

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 locations 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 OM_ Date _II,3_2Checked by _ Date J'/2_/_

Sample Input

The two sample problems for verifying RADSIM are the Motor Room #i
Liquid Model and the Pump Room #1 Air Model. Input parameters for
DOSE are included for each problem. Addltlonally, 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 g_nerated by the post processor ks displayed with an EGA
video graphicb _ard on an IBM PC or compatible. Screen dumps have
been utilized o represent this output. Each sample pro_i_ has a
printout of all the inputs and outputs generated when using RADSIM.
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Title Verification of Compute. _. Proqram Page_of_

Post Processor RADSIM EGS-TR-910600-26 Project WSRC
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Calculated by 0/_ _ Date I#/;_/_2Checked by _ Date //__

Conclusion

Verification of RADSIM has been provided by demonstrating the
results from t_o separate sample problems. Both runs provided
consistent results 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 Liquid Model all detectors



EGS CORPORATION

Title Verification of Computer Proara_ _:)_a_e
A A _'7

post Processor RADSIM EGS-TR-.:I0600-26 Project WSRC

Calculated by _ Date _//_/¢_ Checked by_ Date _/'_I_2-

Sample Problam Ohm VezificatIQ-

Motor Room #I Liquld Model all _etectors

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

5 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 4.2264D+02 -40 0 13.866142 13.8661

9 4.8770D.02 -40 0 16.000656 16.0007

Verification of maximum dose values for volume

Detector # 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



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON 11/11/92.***

VOLUME = MOTOR ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE



- A17
**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON 11/11/92.***

VOLUME = MOTOR ROOM #I

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

2 7.978E-03 0.OOE+00 O.OOE+00 0.00E+00 0.00E+O0 0.OOE+O0 0.00E+00 0.OOE+00
2 2.833E-01 0.OOE+O0 1.27E+02 3.00E+00 4.40E+01 4.60E+01 2.48E+02 4.68E+02
2 5.558E-01 0.OOE+00 3.21E+02 7.00E+00 1.11E+02 1.09E+02 6.22E+02 1.17E+03

2 I.O00E+O0 0.OOE+O0 6.10E+02 1.20E+01 2.07E+02 1.61E+02 1.16E+03 2.15E+03
2 1.733E+00 O.OOE+O0 1.29E+03 1.70E+01 4.35E+02 2.29E+02 2.51E+03 4.49E+03

2 3.675E+00 0.OOE+00 4.13E+03 2.30E+01 1.74E+03 3.40E+02 9.86E+03 1.61E+04
2 8.000E+O0 0.00E+00 1.13E+04 2.60E+01 6.50E+03 5.13E+02 3.35E+04 5.19E+04
2 1.600E+01 0.OOE+00 1.79E+04 2.60E+01 1.47E+04 ?.94E+02 6.54E+04 9.88E+04
2 2.380E+01 0.OOE+00 2.21E+04 2.60E+01 2.26E+04 1.07E+03 9.32E+04 1.39E+05
2 9.600E+01 0.OOE+O0 4.25E+04 2.60E+01 7.50E+04 3.62E+03 3.10E+05 4.31E+05
2 7.200E+02 0.00E+00 8.40E+04 2.60E+01 2.32E+05 2.55E+04 9.74E+05 1.32E+06



**** PROGRAM DOSE (Version 1.0) REVISIO_ DATE 09/31/92 RAN ON 11/11/92.***

VOLUME = MOTOR ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

3 7.978E-03 O.00E+00 0.00E+O00.OOE+O00.OOE+00 0.OOE+O00.OOE+O0 0.00E+00
3 2.833E-010.00E+00 1.13E+02 3.00E+00 4.00E+01 4.10E+01 2.21E+02 4.18E+02
3 5.558E-010.00E+00 2.95E+02 7.00E+O0 1.03E+02 9.80E+01 5.69E+02 1.07E+03
3 1.000E+00 O.00E+00 5.77E+02 1.10E+01 1.97E+02 1.49E+02 1.10E+03 2.03E+03
3 1.733E+00 O.00E+00 1.22E+03 1.60E+01 4.13E+02 2.12E+02 2.37E+03 4.23E+03
3 3.675E+00 O.00E+00 3.40E+03 2.10E+01 1.36E+03 3.01E+02 7.71E+03 1.28E+04
3 8.000E+00 O.00E+00 7.83E+03 2.30E+01 4.38E+03 4.16E+02 2.26E+04 3.53E+04

"- 3 1.600E+010.00E+00 1.22E+04 2.30E+01 9.80E+03 6.00E+02 4.36E+04 6.61E+04
3 2.380E+010.00E+O0 1.49E+04 2.30E+01 1.49E+04 7.81E+02 6.19E+04 9.25E+04
3 9.600E+010.OOE+00 2.83E+04 2.30E+01 4.94E+04 2.46E+03 2.04E+05 2.85E+05
3 7.200E+02 O.00E+00 5.54E+04 2.30E+01 1.53E+05 1.69E+04 6.43E+05 8.67E+05
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**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON 11/11/92"***

VOLUME = MOTOR ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

4 7.978E-03 O.OOE+O00.00E+O0 0.00E+O00.00E+O0 0.OOE+00 O.00E+O0 0.00E+00
4 2.833E-01 O.OOE+00 9.70E+01 2.00E+O0 3.40E+01 3.40E+01 1.89E+02 3.56E+02
4 5.558E-01 O.OOE+00 2.56E+02 6.OOE+O0 9.00E+OI 8.40E+01 4.93E+02 9.28E+02
4 1.000E+O00.OOE+00 5.12E+02 9.00E+O0 1.76E+02 1.30E+02 9.70E+02 1.80E+03
4 1.733E+00 O.OOE+O0 1.09E+03 1.40E+01 3.69E+02 1.86E+02 2.10E+03 3.76E+03
4 3.675E+00 O.OOE+O0 2.89E+03 1.80E+01 1.12E+03 2.60E+02 6.46E+03 1.08E+04
4 8.000E+O00.OOE+00 6.15E+03 2.00E+01 3.38E+03 3.47E+02 1.76E+04 2.75E+04

4 1.600E+01 O.OOE+O0 9.45E+03 2o00E+01 7.53E+03 4.89E+02 3.35E+04 5.10E+04
4 2.380E+01 O.OOE+O0 1.16E+04 2.00E+01 1.15E+04 6.26E+02 4.75E+04 7.12E+04
4 9.600E+01 O.00E+O0 2.18E+04 2.00E+01 3.78E+04 1.91E+03 1.56E+05 2.18E+05
4 7.200E+02 O.OOE+O0 4.24E+04 2,00E+01 1.17E+05 1.29E+04 4.91E+05 6.63E+05



A 7 A 17
**** PROGRAM DOSE (Version l.O) REVISION DATE 09/31/92 RAN ON ii/Ii/92.***

VOLUME = MOTOR ROOM #i

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

5 7.978E-03 0.OOE+O00.00E+O0 0.OOE+00 O.00E+O00.00E+O0 0.OOE+O0 0.00E+00
5 2.833E-01 0.OOE+O0 8.20E+01 2.00E+00 2.90E+01 2.90E+01 1.61E+02 3.03E+02
5 5.558E-01 0.OOE+O0 2.20E+02 5.00E+00 7o80E+01 7.20E+01 4.25E+02 7.99E+02

5 1.000E+00 0.OOE+O0 4.48E+02 8.00E+00 1.54E+02 1.13E+02 8.48E+02 1.57E+03
5 1.733E+00 0.OOE+O0 9.53E+02 1.20E+01 3.25E+02 1.61E+02 1.84E+03 3.30E+03
5 3.675E+00 0.OOE+O0 2.48E+03 1.60E+01 9.52E+02 2.25E+02 5°50E+03 9.17E+03
5 8.000E+00 O.OOE+O0 5.03E+03 1.70E+01 2.75E+03 2.95E+02 1.43E+04 2.24E+04
5 1.600E+01 O.00E+00 7°68E+03 1.70E+01 6.08E+03 4.08E+02 2.72E+04 4.13E+04
5 2.380E+01 O.OOE+O0 9.38E+03 1.70E+01 9.23E+03 5.19E+02 3.84E+04 5.75E+04
5 9.600E+01 0.OOE+O0 1°76E+04 1.70E+01 3.04E+04 1.55E+03 1.26E+05 1.75E+05
5 7.200E+02 0.OOE+00 3°42E+04 1.70E+01 9.37E+04 1.04E+04 3.95E+05 5.33E+05



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON 11/11/92.***

VOLUME = MOTOR ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

6 7.978E-03 0.OOE+00 O.OOE+O00.OOE+00 0.00E+00 O.00E+O00.OOE+00 0.00E+00
6 2.833E-01 O.OOE+00 7.00E+01 2.00E+00 2.50E+01 2.50E+01 1.37E+02 2.59E+02
6 5.558E-01 0.OOE+00 1.90E+02 4.00E+00 6.70E+01 6.20E+01 3.67E+02 6.90E+02
6 I.O00E+O00.OOE+00 3.92E+02 7.00E+00 1.35E+02 9.80E+01 7.41E+02 1.37E+03
6 1.733E+00 O.00E+00 8.35E+02 1.00E+01 2.85E+02 1.40E+02 1.61E+03 2.89E+03

6 3.675E+00 O.OOE+00 2.14E+03 1.40E+01 8.19E+02 1.94E+02 4.73E+03 7.89E+03
6 8.000E+O00.OOE+00 4.21E+03 1.50E+01 2.29E+03 2.52E+02 1.19E+04 1.87E+04
6 1.600E+01 O.OOE+00 6.40E+03 1.50E+01 5.05E+03 3.46E+02 2.26E+04 3.44E+04
6 2.380E+01 0.OOE+O0 7.81E+03 1.50E+01 7.66E+03 4.38E+02 3.19E+04 4.78E+04
6 9.600E+010.OOE+00 1.46E+04 1.50E+01 2.52E+04 1.29E+03 1.04E+05 1.45E+05
6 7.200E+02 O.OOE+O0 2.83E+04 1.50E+01 7.75E+04 8.61E+03 3.27E+05 4.41E+05

-3



AI7
**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON 11/11/92.***

VOLUME = MOTOR ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

7 7.978E-03 O.00E+00 0.00E+O00.00E+00 O.OOE+O0 0.OOE+O00.OOE+00 0.00E+00
7 2.833E-01 O.00E+00 6.10E+01 1.00E+00 2.20E+01 2°10E+01 1.18E+02 2.24E+02

7 5.558E-01 0.00E+00 1.65E+02 4.00E+O0 5.90E+01 5.30E+01 3.18E+02 5.99E+02
7 1.000E+00 O.00E+O0 3.43E+02 6.00E+00 1.19E+02 8.50E+01 6.49E+02 1.20E+03
7 1.733E+00 O.00E+00 7.33E+02 9.00E+00 2.51E+02 1.23E+02 1.42E+03 2.53E+03
7 3.675E+00 O.OOE+00 1.86E+03 1.20E+01 7.10E+02 1.69E+02 4.10E+03 6.84E+03
7 8.000E+O00.OOE+00 3.58E+03 1.30E+01 I°94E+03 2.18E+02 1.01E+04 1.59E+04
7 1.600E+01 O.OOE+00 5.43E+03 1.30E+OI 4.27E+03 2.97E+02 1.91E+04 2.91E+04
7 2.380E+01 O.00E+00 6.62E+03 1.30E+01 6.47E+03 3.74E+02 2.69E+04 4.04E+04
7 9.600E+01 O.OOE+00 1.23E+04 1.30E+01 2.12E+04 1.09E+03 8.79E+04 1.23E+05
7 7.200E+02 0.OOE+00 2.39E+04 1.30E+01 6.54E+04 7.27E+03 2.75E+05 3.72E+05



A A
**** PROGRAM DOSE (Version 1.0) REVISEON DATE 09/31/92 RAN ON 11/11/92.***

VOLUME = MOTOR ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

8 7.978E-03 0.OOE+O00.OOE+O0 0.OOE+00 O.00E+O0 0.00E+00 0.OOE+00 O.OOE+00
8 2.833E-01 0.OOE+O0 5.30E+01 1.00E+00 1.90E+01 1.90E+01 1.03E+02 1.94E+02
8 5.558E-01 O.OOE+O0 1.44E+02 3.00E+00 5.10E+01 4.60E+01 2.78E+02 5.23E+02
8 I.O00E+O0 0.OOE+O0 3.02E+02 5.00E+00 1.05E+02 7.50E+01 5.71E+02 1.06E+03
8 I._33E+00 0.OOE+O0 6.46E+02 8.00E+00 2.21E+02 1.08E+02 1.25E+03 2.23E+03
8 3.675E+00 0.OOE+O0 1.62E+03 1.00E+01 6.20E+02 1.48E+02 3.57E+03 5.97E+03
8 8.000E+0- 0.OOE+O0 3.08E+03 1.10E+01 1.67E+03 1.90E+02 8.70E+03 1.37E+04
8 1.600E+OI 0.OOE+O0 4.66E+03 1.10E+01 3.65E+03 2.58E+02 1.64E+04 2.50E+04
8 2.380E+01 O.OOE+00 5.68E+03 1.10E+01 5.54E+03 3.24E+02 2.31E+04 3.46E+04
8 9.600E+01 O.OOE+O0 1.06E+04 1.10E+01 1.82E+04 9.39E+02 7.52E+04 1.05E+05
8 7.200E+02 O.OOE+O0 2.05E+04 1.10E+01 5.59E+04 6.22E+03 2.36E+05 3.18E+05



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON 11/11/92.***

VOLUME ffiMOTOR ROOM #1
I"

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

9 7.978E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
9 2.833E-01 0.00E+00 4.60E+01 1.00E+00 1.70E+01 1.60E+01 9.00E+01 1.70E+02

9 5.558E-01 0.00E+00 1.27E+02 3.00E+00 4.50E+01 4.10E+01 2.44E+02 4.59E+02
9 1.000E+00 0.00E+00 2.67E+02 5.00E+00 9.30E+01 6.60E+01 5.05E+02 9.35E+02
9 1.733E+00 0.00E+00 5.71E+02 7.00E+00 1.96E+02 9.50E+01 1.10E+03 1.97E+03
9 3.675E+00 0.00E+00 1.43E+03 9.00E+00 5.45E+02 1.30E+02 3.14E+03 5.25E+03
9 8.000E+00 0.00E+00 2.68E+03 1.00E+01 1.45E+03 1.67E+02 7.55E+03"l.19E+04
9 1.600E+01 0.00E+00 4.05E+03 1.00E+01 3.17E+03 2.25E+02 1.42E+04 2.16E+04

9 2.380E+01 0.00E+00 4.93E+03 1.00E+01 4.80E+03 2.82E+02 2.00E+04 3.00E+04
9 9.600E+01 0.00E+00 9.16E+03 1.00E+01 1.57E+04 8.14E+02 6.51E+04 9.08E+04
9 7.200E+02 0.00E+00 1.78E+04 1.00E+01 4.84E+04 5.38E+03 2.04E+05 2.75E+05



zgscoRPo_zo.

Title Verification of Computer proo;am P_dm_ _I o_ E I_

Post Processor _AD$IM EQS-T_-910600-2_ Proj ect

Calculated by 011_ Data II /J3/_Z Checked by _ Dace (('l_J 91

Appendix B

Sample Problem Two Verification

Pump Room #1 Air Model ali detectors



,GSCORPO_T:O.
0_

Title yerification of ComDu_er Proaram PC_.,_
B2

POS_ Processor KADSIM EGS-TR-910600-_6 Project

Calculatedby 0_ Datell/J_/gZ C_eckedb_' Date
S_m_le Problom 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 5.6i27034 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

i0 -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

i0 56800 Yellow

Maximum 132000



F_ B3 o_ _J_
**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ON11/II/92.***

VOLUME = PUMP ROOM #i

DET T N.G. I BR TE CS/RB PART TOTAL DOSE



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ONll/11/92-***

VOLUME = PUMP ROOM #i

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

2 7.978E-03 3.70E+01 0.00E+00 0.00E+00 0.00E+O0 0.OOE+O0 0.OOE+00 3.70E+01
2 2.833E-01 1.62E+04 O.OOE+00 O.00E+00 O.OOE+O0 0.OOE+O00.OOE+00 1.62E+04
2 5.558E-01 1.76E+04 O.00E+00 O.00E+00 O.OOE+O0 0.OOE+00 O.00E+00 1.76E+04
2 1.000E+O0 1.96E+04 O.OOE+00 O.00E+00 O.OOE+O0 0.OOE+O00.00E+00 1.96E+04
2 1.733E+00 2.24E+04 0.OOE+00 O.00E+00 O.OOE+O0 0.OOE+00 O.00E+00 2.24E+04
2 3.675E+00 2.79E+04 0.OOE+00 0.00E+O00.OOE+O0 0.OOE+00 0.OOE+00 2.79E+04
2 8.000E+O0 3.42E+04 0.OOE+00 O.00E+00 0.OOE+O0 0.OOE+00 O.OOE+00 3.42E+04
2 1.600E+01 3.94E+04 O.OOE+O00.00E+O00.OOE+O0 0.OOE+O00.OOE+O0 3.94E+04
2 2.380E+01 4.22E+04 0.OOE+00 O.00E+00 O.OOE+O0 0.OOE+00 0.OOE+00 4.22E+04
2 9.600E+01 6.03E+04 O.OOE+00 0.OOE+00 O.OOE+O0 0.OOE+O00.OOE+00 6.03E+04
2 7.200E+02 1.21E+05 0.OOE+00 O.00E+00 0.OOE+O0 0.OOE+O0 0.00E+00 1.21E+05



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ONll/11/92.***

VOLUME = PUMP ROOM #I

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

3 7.978E-03 3.80E+01 0.OOE+O0 0.OOE+O00.00E+O00.OOE+O00.00E+O0 3.80E+01
3 2.833E-01 1.71E+04 0.OOE+O00.OOE+00 O.00E+00 0.OOE+O00.OOE_O0 1.71E+04
3 5.558E-01 1.87E+04 0.00E+O00.OOE+00 O.00E+O0 0.OOE+00 O.00E+00 1.87E+04
3 1.000E+O0 2.09E+04 O.OOE+O00.OOE+00 0.OOE+00 O.OOE+O00.OOE+00 2.09E+04
3 1.733E+00 2.41E+04 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 2.41E+04

3 3.675E+00 2.98E+04 0.OOE+O00.OOE+00 O.00E+O00.OOE+O00.00E+00 2.98E+04
3 8.000E+00 3.66E+04 0.00E+O00.OOE+00 0.OOE+00 O.OOE+O00.00E+O0 3.66E+04
3 1.600E+01 4.21E+04 O.00E+O00.OOE+00 O.00E+00 O.OOE+O00.00E+00 4.21E+04
3 2.380E+01 4.51E+04 0.OOE+O00.OOE+00 O.00E+00 0.OOE+O00.00E+00 4.51E+04
3 9.600E+01 6.44E+04 0.OOE+O0 0.OOE+00 0.00E+00 O.OOE+O00.00E+O0 6.44E+04
3 7.200E+02 1.29E+05 0.OOE+O0 0.OOE+00 0.00E+00 O.OOE+O00.00E+00 1.29E+05



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ONll/11/92,***

VOLUME _ PUMP ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

4 7o978E-03 3.90E+01 0.OOE+O0 0°OOE+00 O.00E+O0 0.OOE+00 O.OOE+O0 3.90E+01
4 2.833E-01 1.75E+04 O.00E+O0 0.OOE+O00.OOE+O0 0.OOE+00 O.OOE+O0 1.75E+04
4 5.558E-01 1.91E+04 O.00E+00 0.OOE+O00°OOE+00 0.OOE+00 O.OOE+O0 1.91E+04
4 I.O00E+O0 2.15E+04 O°OOE+00 0.OOE+O00.00E+O0 0.OOE+00 O.OOE_O0 2°15E+04
4 1.733E+00 2.47E+04 0.00E+00 0.OOE+00 O.00E+00 0.OOE+00 O.OOE+O0 2.47E+04
4 3°675E+00 3.06E+04 O.OOE+O0 0.OOE+00 O.OOE+00 0.OOE+00 O.00E+O0 3.06E+04
4 8.000E+00 3.75E+04 0.00E+O0 0.OOE+O00.OOE+00 0.OOE+00 O.OOE+O0 3.75E+04

4 1.600E+01 4.31E+04 0°OOE+O00.OOE+00 O°OOE+00 0.OOE+00 O.OOE+O0 4.31E+04
4 2.380E+01 4.62E+04 0.00E+O0 0.OOE+O00.00F+00 0.OOE+00 0°OOE+00 4.62E+04
4 9°600E+01 6.59E+04 O.OOE+O00°OOE+O00.00E+00 0.OOE+00 O°OOE+O0 6.59E+04
4 7.200E+02 1.32E+05 O.OOE+O0 0°OOE+00 O.00E+O0 0.OOE+00 O°OOE+00 1.32E+05



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ONll/11/92,***

VOLUME = PUMP ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

5 7.978E-03 3.90E+01 O.00E+O0 0.OOE+00 0.OOE+O00.00E+00 0.00E+00 3.90E+01
5 2.833E-01 1.73E+04 O,OOE+O00.OOE+00 0.OOE+O0 0.00E+O0 0.OOE+00 1.73E+04
5 5.558E-01 1.89E+04 O.OOE+O00.OOE+00 0.OOE+O00.OOE+00 0.OOE+O0 1.89E+04
5 1.000E+O0 2.13E+04 O,OOE+O00.OOE+00 0.OOE+O00.OOE+O00.00E+O0 2.13E+04
5 1.733E+00 2.45E+04 O.OOE+O00.OOE+00 0.OOE+O00.0OE+00 O.00E+00 2.45E+04
5 3.675E+00 3.O4E+04 O.OOE+O0 0.00E+00 0.OOE+O00oOOE+00 0.00E+00 3.04E+04
5 8.000E+00 3.72E+04 O.OOE+O00.OOE+00 0.00E+00 0.00E+00 O.OOE+00 3.72E+04

5 1.600E+01 4.27E+04 O.OOE+O00.OOE+00 0.OOE+O0 0.00E+00 O.OOE+00 4.27E+04
5 2.380E+01 4.58E+04 O.OOE+O00.OOE+00 0.00E+O00.00E+O0 0.OOE+00 4.58E+04
5 9.600E+01 6.53E+O40.OOE+O00.OOE+00 O.OOE+O0 0.0OE+O0 0.00E+O0 6.53E+04
5 7,200E+02 1.30E+05 O.OOE+O00.OOE+00 0.OOE+O00.OOE+00 O.00E+O0 1.30E+05



**** 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

6 7.978E-03 3.70E+01 O.OOE+O00.OOE+O00.00E+00 0.OOE+O00.OOE+O0 3.70E+01
6 2.833E-01 1.65E+04 O.OOE+O00.OOE+O00.OOE+00 0.OOE+O00.OOE+O0 1.65E+04
6 5.558E-01 1.81E+04 O.OOE+O00.00E+O00.OOE+O0 0.OOE+O0 0.OOE+O0 1.81E+04
6 1.000E+O0 2.04E+04 O.OOE+O00.OOE+O00.OOE+00 0.OOE+O00.OOE+O0 2.04E+04
6 1.733E+00 2.35E+04 O.OOE+O00.OOE.O00.00E+00 0.OOE+O0 0.OOE+O0 2.35E+04
6 3.675E+00 2.91E+04 O.OOE+O00.OOE+O00.OOE+00 O.OOE+O0 0.OOE+O0 2.91E+04
6 8.000E+O0 3.56E+04 O.00E+O00.OOE+O00.OOE+00 0.OOE+00 O.OOE+O0 3.56E+04
6 1.600E+01 4.10E+04 O.OOE+O00.OOE.O00.OOE+00 0.OOE+O00.OOE+O0 4.10E+04

6 2.380E+01 4.39E+04 O.OOE+00 O.OOE+O00.OOE+00 O.OOE+O0 0.OOE+O0 4.39E+04
6 9.600E+01 6.26E+04 O.OOE+O00.OOE+O00.OOE+O0 0.OOE+O00.OOE+O0 6.25E+04
6 7.200E+02 1.25E+05 O.OOE+O00.OOE+O0 0.OOE+00 O.OOE+O0 0.OOE+O0 1.25E+05



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ONII/II/92,***

VOLUME = PUMP ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

7 7.978E-03 3.40E+01 0.OOE+00 O.OOE+00 O.OOE+O0 0.OOE+00 O.OOE+00 _.40E+01
7 2.833E-01 1.51E+04 O.OOE+00 0.OOE+O0 0.OOE+O0 0.OOE+O00.OOE+O0 1.51E+04
7 5.558E-01 1.66E+04 0.00E+00 O.OOE+O00.00E+O00.OOE+00 O.OOE+O0 1.66E+04
7 1.000E+O0 1.87E+04 O.00E+O00.OOE+00 O.00E+00 0.OOE+00 O.00E+O0 1.87E+04
7 1.733E+00 2.15E+04 O.00E+O00.00E+00 O.00E+00 0.OOE+O0 0.OOE+O0 2.15_+04
7 3_675E+00 2.66E+04 O.00E+00 O.OOE+00 O.OOE+O0 0.OOE+O00.OOE+O0 2.66E+04
7 8.000E+O0 3.25E+04 0.00E+00 0.OOE+00 O.OOE+O0 0.OOE+00 O.00E+00 3.25E+04

7 1.600E.01 3.74E+04 0.OOE+O00.OOE+O00.00E+00 0.OOE+00 O.OOE+O0 3.74E+04
7 2.380E+01 4.01E+04 0.OOE+O00.OOE+O0 0.00E+00 0.OOE+00 O.OOE+00 4.01E+04
7 9.600E+01 5.71E+04 O.OOE+O00.OOE+O00.00E+O0 0.OOE+00 O.OOE+O0 5.71E+04
7 7.200E+02 1.14E+05 0.00E+00 O.OOE+O00.00E+00 0.00E+00 O.00E+O0 1.14E+05



I , , ++ +_ J i i, tj i , ,+

**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ONll/11/92.***

VOLUME = PUMP ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

8 7.978E-03 2.70E+01 O.00E+00 0.00E+00 O.00E+O00.OOE+O0 0.00E+00 2.70E+01
8 2.833E-01 1.22E+04 O.OOE+O0 0.OOE+O0 0.OOE+00 O.OOE+O0 0.OOE+00 1.22E+04
8 5.558E-01 1.34E+04 O.OOE+00 O.00E+O00.00E+O00.OOE+O00.00E+O0 1.34E+04
8 1.000E+O0 1.51E+04 O.OOE+O00.OOE+O00.OOE+O00.OOE+O0 0.00E+00 1.51E+04

8 1.733E+00 1.74E+04 O.OOE+O0 0.00E+00 O.OOE+O00.OOE+00 O.00E+00 1.74E+04
8 3.675E+00 2.15E+04 O.OOE+O0 0.00E+O0 0.OOE+00 O.OOE+O00.OOE+O0 2.15E+04
8 8.000E+O0 2.63E+04 O.00E+O00.OOE+00 O.00E+00 0.OOE+00 O.00E+00 2.63E+04
8 1.600E+01 3.03E+04 O.OOE+00 O.00E+00 O.OOE+00 0.OOE+O0 0.00E+O0 3.03E+04
8 2.380E+01 3.25E+04 O.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 3.25E+04
8 9.600E+01 4.64E+04 O.00E+O00.OOE+O00.OOE+00 0.OOE+00 O.00E+O0 4.64E+04
8 7.200E+02 9.31E+04 0.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 0.00E+00 9.31E+04



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ONll/11/92,***

VOLUME _ PUMP ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

9 7.978E-03 2.00E+01 O.00E+O00.OOE+00 0.00E+00 0.00E+00 O.00E+00 2.00E+01
9 2.833E-01 9.07E+03 0.00E+O00.OOE+00 0.00E+O00.OOE+O00.00E+O0 9.07E+03
9 5.558E-01 9.93E+03 O.OOE+O00.00E+00 0.OOE+O0 0.OOE+00 O.OOE+00 9.93E+03
9 I.O00E+O0 1.12E+04 O.00E+O00.00E+00 O.00E+O00.OOE+00 O.OOE+00 1.12E+04
9 1.733E+00 1.28E+04 0.OOE+O00.00E+00 0.OOE+O0 0.OOE+00 O.OOE+00 1.28E+04
9 3.675E+00 1.59E+04 O.OOE+O00.00E+00 O.OOE.O0 0.OOE+O00.OOE+00 1.59E+04

9 8.000E+O0 1.95E+04 O.00E+O0 0.00E+00 O.OOE+O0 0.00E+O00.00E+00 1.95E+04
9 1.600E+01 2.24E+04 0.OOE+O00.OOE+00 O.OOE+O0 0.OOE+O00.00E+O0 2.24E+04
9 2.380E+01 2.41E+04 O.OOE+O0 0.00E+00 0.OOE+O0 0.00E+00 0.OOE+00 2.41E+04
9 9.600E+01 3.46E+04 O.OOE+O00.OOE+00 O.00E+O0 0.OOE+00 O.00E+O0 3.46E+04

9 7.200E+02 6.99E+04 0.OOE+O0 9.00E+00 O.OOE+00 O.OOE+00 0.00E+00 6.99E+04

/



**** PROGRAM DOSE (Version 1.0) REVISION DATE 09/31/92 RAN ONll/11/92.***

VOLUME = PUMP ROOM #1

DET T N.G. I BR TE CS/RB PART TOTAL DOSE

10 7.978E-03 1.60E+01 0.00E+O00.OOE+00 0.OOE+00 0.OOE+O0 0.00E+O0 1.60E+01

i0 2.833E-01 7.28E+03 O.00E+O0 0.OOE+00 0.OOE+O00.OOE+O00.OOE+00 7.28E+03
10 5.558E-01 7.97E+03 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+OO O.00E400 7.97E+03
10 1.000E+00 8.95E+03 O.OOE+O00.OOE+00 0.OOE+O00.OOE+O00.OOE+00 8.95E+03
i0 1.733E+00 1.03E+04 O.OOE+O00.00E+00 O.OOE+O0 0.00E+00 0.OOE+00 1.03E+04
10 3.675E+00 1.27E+04 O.00E+O00.OOE+00 0.OOE+O00.00E+O00.OOE+00 1.27E+04
10 8.000E+00 1.56E+04 0.00E+00 O.OOE+00 0.OOE+O0 0.00E+00 O.00E+O0 1.56E+04
I0 1.600E+01 1.80E+04 O.00E+00 O.OOE+00 O.OOE+00 0.OOE+O00.OOE+00 1.80E+04
10 2.380E+01 1.93E+04 0.OOE+00 O°OOE+00 0.OOE+O0 0.OOE+O00.OOE+00 1.93E+04
10 9.600E+01 2.79E+04 O.00E+O0 0.OOE+00 O.OOE+00 0.OOE+O00.OOE+O0 2.79E+04
I0 7.200E+02 5.68E+04 O.00E+00 0.OOE+00 0.OOE+00 O.OOE+O0 0.OOE+00 5.68E+04
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