ATTACHMENT 2
Consumers Power Company

Palisades Plant
Docket 50-255

BENCH-MARKING OF THE MHACALC CODE
EA-PAH-91-05

April 29, 1992

—————— N

5205050236 720423
353592800K o%oog%gs



B e ot ke S N

Consumers

Power PALISADES NUCLEAR PLANT -PAH-91-05

 POWERING ENGINEERING ANALYSIS WORK SHEET Sheet _ 1 of _ 50
MICKIEANS PROGRESS

Title BENCHMARKING OF THE MHACALC CODE

INITIATION AND REVIEW

Initiated Initiator |Review Method Check (V)| Technically Reviewed | Reviewer]

Rev Appd Alt Det Qual Appd
- By Date
# Description Date By Cale Rvmw Test By

By .
] original Issue M 3/3/?2 W % 4 ,@a/m G Alerch9R W

PURPOSE:

The objective of this Engineering Analysis is to demonstrate the
calculational methodology used to write the MHACALC FORTRAN code and to
verify the accuracy of the output from the code through the use of test
cases and alternate calculations.

PROCEDURE UTILIZED:

The guidance of Requlatory Guide 1.4, Rev. 2, the Standard Review Plan,
Section 6.5.2, Rev. 2, and differential equations to model radionuclide
transport in and out of the containment building.

SUMMARY OF RESULTS:

The MHACALC code was written to calculate the time dependent activity of
iodine and noble gas in the containment atmosphere and sump following a
LOCA. The code also determines the resultant offsite radiation exposure
doses, and the time dependent radionuclide release rates for use in control
room habitability calculations. Through the use of several test cases and
alternate calculations, the code was verified to perform all of the desired
functions accurately. The MHACALC code is therefore functionally correct
to perform radiological consequence analyses of a LOCA at Palisades in
accordance with the Regulatory Guide and Standard Review Plan guidance.

SPECIAL MEDIA ATTACHED (DRAWINGS, MICROFICHE, ETC)

NO X YES - List of Attachments included




aiintd A 3

Consumers - '
Paower PALISADES NUCLEAR PLANT EA-PAH-91-05
POWERING

ENGINEERING ANALYSIS WORK SHEET Sheet _ 2 of _ 50

¢

TABLE OF CONTENTS

Section Pagp
1.0 ODJECLIVE ....cconriuirnernrensesensesssssnsessssssssscssssessnsssssssssserssssassans crseaemensasnonsnens 31
2.0 References .....ccmmnnnnscsssssssssssssssssnsoneas S — 3
3.0 Background R — ereeeteeessasasa st s aessasesasaenensaesas et nnnsnssesasn 5
4.0 AnalySis INDUL .....cueeercrerneremsrrsrssenseerssnssssssssssssssssesssssesssasesssssasessossssosaess eeeesseseeeseeneeneee I
5.0 ASSUITIPLIONS ....evecrereneererserensanseensssessssnssssssessssessssassssssassssssssesssssssssesessssesessssesssssssnsassasenssssassssssssessesesssssssnns 6
6.0 MEthOAOIOZY ....ovvueeeeersmmnsresssssssnsnisesssssmsssssssssens creessssmasnsrees ' 8
6.1 Releases From Containment AtMOSPRETE ........ccceeeeereerereenrreriseseseseneseasasnenssenes . 10
6.2 Releases From Containment SUMDP ......ccceereneereenrecareennnnns reesestsesasstonsasenseranssenses 14
6.3 Total Release and DOSES .......cccoveivvereermneermsessaenerssessassssssssssssssssssssesssssssasssssssssssssssassessssesssssssassssssesssesssss 20
6.4 Dose Equivalent JOQINE 131 .......coieirenemsemnenninsessssnssessmssesssssssssssssssssssssssssssssssesssssssssnsssssssssssssssssses 23
7.0 Input Deck Description . Ceesasesa s s b s st st n e s esasessesteares tessesssnserasaraseanes 24
8.0 MHAQCALC EXECULION ..u.ecureurenrincassnsesssssssssssssncssessssssssssssssssssssssssssssssassssstssssssssassssssassassssssesessensssesssessess 33
9.0 Output Descrictior-l ...................................................................................................................................... 34
9.1 Offsite Dose Eile ......................................................................................................................... 34
0.2 Release Rate FIIES ....uiciiirsiinicisiencsiacsianasinesssensescosssessssesssssssnsssssssssssssssssssssssssessessassesasassesssssnens 34
9.3 Plotting Data File ...t essenststentecessssssssssssessssssssssssasssnssssssrsnssrassessaens 35
10.0 Test Cases and VerifiCation ........ceciiiniiccsiinsiscnesnrcsencesnsessssssssssssssssssnssssnsesssaes .37
11.0 SUMMATY ...cocciieiccicissneniisesnissssissessssssmssssasaessassinsssasissssssssssssssssssssssssssosssessarsessssasssasssssssssssssssasssnenssos 47

‘ 12,0 COMCIUSION .unreeeeeeeerenessesnressassscssesssssaessaseessssssessosassesasessessessansessssnnssssssnsssesssssssssesssssssnssesssesssssesnssnnseesesssnnees 49

13.0 LSt Of ALLACKHITICIIES ....ocvvveeeeereeeesesnossesseessesssssssessesessssnesseossasessesssesssssnssssssessssasassssnresssmsssneessnensnns 50




iy LIMHE

Constmers
Power PALISADES NUCLEAR PLANT EA-PAH-91-05
POWENE ENGINEERING ANALYSIS WORK SHEET Sheet _ 3 __ of _ 50
MIENIGAN'S PROGRESS
BENCHMARKING OF THE MHACALC CODE
1.0 OBJECTIVE

2.1
‘ 22
{ 2.3
2.4
2.5
2.6

2.7

2.8

29

The objective of this Engineering Analysis is to demonstrate the calculational methodology used to write
the MHACALC Fortran code and to verify the accuracy of the output from the code through the use
of test cases and hand calculations.

2.0 REFERENCES

Regulatory Guide 1.4, "Assumptions Used For Evaluating The Potential Radiological
Consequences of a Loss of Coolant Accident For Pressurized Water Reactors." Rev. 2, June 1974.

Letter from A. Schwencer (NRC) to D. Bixel (CPCo). Subject: Transmittal of Amendment No.
31 and Safety Evaluation. November 1, 1977. Cart./Frame: 2511/1751.

EA-P-LOCA-870424, "Calculation of The Offsite Thyroid and Wholebody Doses Due to The
Palisades MHA." May 1987. Cart/Frame: 3644/932

NUREG-0800, USNRC Standard Review Plan. Section 15.6.5 Appendix A, Rev. 1 - July 1981.
Section 15.6.5 Appendix B, Rev. 1 - July 1981. Section 6.2.4, Rev. 2 - July 1981. Section 6.5.2,

Rev. 2 - December 1988.
Palisades Plant Technical Specifications.

EA-P-LOCA-881024, "Calculation of Offsite Doses Due to The Palisades MHA Including The
Effect of The CWRT Vent." October 1988.

Palisades Plant Final Safety Analysis Report.

Letter from D. P. Hoffman (CPCo.) to D. L. Ziemann (NRC). March 9, 1978. Cart./Frame:
0575/1561.

Letter from D. L. Ziemann (NRC) to D. P. Hoffman (CPCo.). Subject: Amendment No. 40.
April 12, 1978.

‘ 2.10 E-PAL-90-035, "RT-88A Test Failure", Palisades Event Report. September 25, 1990.
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2.11 Code of Federal Regulations, Title 10, Part 20, "Standards for Protection Against Radiation," May
1991. Title 10, Part 100, "Reactor Site Criteria," January 1 1990.

2.12 ICRP Publication 30, "Limits for Intakes of Radionuclides by Workers," Pergamon Press, July
1978.

2.13 NEDO-24782, "BWR Owner’s Group NUREG-0578 Implementation: Analysis and Positions for
- Plant Unique Submittals,” General Electric Co. 1984.

2.14 NUREG/CR-1413, "A Radionuclide Decay Data Base - Index and Summary Table," Oak Ridge
National Laboratory. May 1980.

2.15 RETRAN-02 Computer Code Manual, Volume 3, Rev. 4. November 1988.

2.16 Internal Correspondence WLRY92-001, from WLRoberts to PMDonnelly. Subject: "Palisades Plant
- Meeting With the NRC on CRHAB, Iodine Removal and SIRW Tank Dose Issues,” January
22, 1992.

2.17 Palisades Plant Drawing M-116 Rev 13, "Heating & Ventilation Auxiliary & Containment Plan
‘ at Elevation 590’-0"."
| _ '
2.18 Palisades Plant Drawing M-118 Rev 18, "Heating & Ventilation Auxiliary & Containment Plan
at El 607°-6" & 611°-0"."

2.19 Palisades Plant Drawing M-120 Rev 10, "Heating & Ventilation Auxiliary & Containment Building
Plan Elevation 625’-0"."

220 Palisades Plant Drawing M-122 Rev 4, "Heating & Ventilation Reactor Containment Building
Recirculation Risers."

2.21 Palisades Plant Drawing M-123 Rev 4, "Heating & Ventlltatlon Reactor Containment Building
Coolers - Unit V-3 & Unit V-4." \

2.22 FD-M-25 Rev C, "Palisades Plant Consumers Power Company Unit 1 Functional Description
Containment Air Cooling System," Bechtel Company, September 1968. Located in DCC in the
- functional description books.

2.23 EMF-91-177, "Palisades Large Break LOCA/ECCS Analysis With Increased Radial Peaking and
-Reduced ECCS Flow," Siemens Nuclear Power Corporation, October 1991.

2.24 NUREG/CR-5106, "User’s Guide for the TACTS Computer Code," June 1988.

. 2.25 NUREG/CR-5732, "Iodine Chemical Forms in LWR Severe Accidents," Oak Rldge National
Laboratory, July 1991.
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2.26 EA-PAH-91-06, "lodine Removal Coefficients for Containment Sprays Based on Standard Review
Plan 6.5.2, Revision 2," December 1991. Cart/Frame: F005/2454.

2.27 EA-GCP-91-04, "Maximum and Minimum Containment Sump Volume and Boron Concentration
Following a Large Break LOCA," November 1991.

2.28 "CRC Handbook of Chemistry and Physics," 55th edition. CRC Press 1974.

2.29 EA-A-NL-92-012-01, "Benchmarking of the CONDOSE Code for Control Room Habitability
Calculations," March 1991.

2.30 Letter from E.C. Beahm (Martin Marietta Energy Systems, Inc.) to Jay Y. Lee (USNRC) dated
February S, 1992. (Attached)

3.0 BACKGROUND

To analyze the radiological consequences of a loss of coolant accident (LOCA), or the maximum
hypothetical accident (MHA) as it is sometimes called, numerous calculations must be performed to
model the time dependent concentration of radionuclides in the containment atmosphere and the
subsequent release of those radionuclides to the environment. The calculations must take into account
a vast assortment of parameters, most of which are time dependent. Performing an analysis of the
MHA over a large time period, such as 30 days as is necessary, is a long and tedious task for hand
calculations if performed accurately. For this reason, the MHACALC code was written. The
MHACALC code ("the code") calculates the time dependent activity of iodine and noble gas in the
containment atmosphere and sump, and determines the resultant offsite radiation exposure doses by
modeling the release paths from containment, for a LOCA type accident. The code also calculates the
radionuclide release rates following the accident for use in control room habitability evaluations using
the CONDOSE code [Ref. 2.29].

The code can model the release of radionuclides to the environment from containment atmosphere
leakage and leakage of engineered safety features (ESF) components such as valve stems, pump seals,
etc. The ability to model the release of radionuclides from the Safety Injection and Refueling Water
(SIRW) Tank due to valve seat leakage during recirculation was also incorporated into the code after
the discovery of a potential leak path to the SIRW Tank, which is vented to the atmosphere. This leak
path to the SIRW Tank is documented in Reference 2.10.
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4.0 ANALYSIS INPUT

4.1 The total airflow through each containment air cooler during MHA conditions, 37,500 ft*/min,
is from Reference 2.7 [Table 6-8 Rev. 12].

4.2 The free air volume in containment, 1.64E+06 ft*, is from Reference 2.7 [section 5.8.2, Rev. 12].

4.3 The air volume in containment covered by sprays, 1.48E+ 06 ft*, which corresponds to 90% of the
free air volume is from Reference 2.2.

4.4 The methods for calculating radiation exposure doses to individuals are from ICRP-30 [Ref. 2.12],
which contains the most current methods accepted by the NRC as adopted for the newest revision
to 10 CFR 20 [Ref. 2.11].

4.5 As long as the pH of the sump is controlled above 7.0, the fraction of iodine reaching the SIRW

Tank that will be in volatile form and can evolve out of solution is 3.0E-04 from Reference 2.25
[pg. 26] and Reference 2.30. '

.0 ASSUMPTIONS

The interaction between the containment atmosphere iodine activity and sump solution activity
due to iodine removal by sprays does not need to be accounted for when using Regulatory Guide
1.4 source terms. The results of the NRC’s calculations in Reference 2.2 were duplicated in
Reference 2.3 [pg. 41] without considering the interaction. This assumption was also recently
verified during informal discussions with the NRC [Ref. 2.16].

The containment atmosphere can be modeled as a single, well-mixed space if at least 90 % of the
containment is covered by sprays and a ventilation system is available for adequate mixing of
unsprayed compartments [Ref. 2.4, section 6.5.2].

The containment vent path through a clean waste receiver tank with the rupture disc removed
does not need to be included as a release path for LOCA doses. Reference 2.4, SRP 15.6.5
Appendix A states that this path need not be considered if the position of SRP 6.2.4 is met. Since
Technical Specifications require this path to be isolated within 25 seconds [Ref. 2.5, Table 3.6.1]
and the earliest predicted hot rod burst occurs at 46 seconds for a double ended cold leg guillotine
break [Ref. 2.23, Table 2.1], it is assumed that the position of SRP 6.2.4 is met. Also, the
calculated dose contribution at the site boundary for this path is 0.02 rem [Ref 2.6].

The containment leak rate decreases to 50 % of its initial value 24 hours after a LOCA [Ref. 2.1].

The removal rate of particulate iodine only changes when the total particulate iodine activity
decreases by a factor of 50 from the initial activity [Ref. 2.4, section 6.5.2], or when sprays stop.
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5.6 The removal rate of elemental iodine ends (becomes 0.0) when the ratio of the initial elemental
iodine activity to that at some time after sprays begin equals the decontamination factor for
elemental iodine [Ref. 2.4, section 6.5.2] (assuming the condition is met before sprays stop.)

5.7 No credit can be taken for spray removal of organic iodine [Ref. 2.4, section 6.5.2].

5.8 The leak rate from ESF components, taken as the Technical Specification maximum, is multiplied
by a factor of 2 for the duration of recirculation after a LOCA [Ref. 2.4, section 15.6.5 App. B].

5.9 The release of radionuclides ends after 30 days.

5.10 Daughter products are not considered during the radioactive decay of the radionuclides of concern
in containment. Daughter product ingrowth capability was also removed from the NRC’s TACTS
computer code since it is generally not considered in design basis accident analysis [Ref. 2.24].

5.11 Radionuclides leaking into the SIRW tank from recirculation line valve seat-leakage become
homogeneously mixed with the volume of water in the SIRW tank, accompanied by instantaneous
equilibrium partitioning of the volatile iodine in the SIRW tank liquid and air volumes. This
assumption is conservative since it would take a considerable amount of time for the iodine to mix

‘ homogeneously and for the volatile iodine to come to equilibrium with the SIRW tank air volume.

5.12

Since the SIRW tank is aluminum, some heat transfer would occur with the environment, the
density of the air in the tank is assumed to remain relatively constant as sump water enters the
tank. Density changes could also occur from day to night and vice versa, but would result in some
periods forcing air from the tank and some drawing air into the tank. There could also be some
diffusion in and out of the vent. To account for this, a user defined multiplication factor is
specified for the rate at which the iodine exits the tank.

5.13 During the period of time that the sump water is above 212°F, the valve seat-leakage that flashes
will condense before reaching the SIRW tank air volume. The leakage will travel through
approximately 60 feet of 6 inch piping filled with water into the SIRW tank containing more than
20000 gallons of water after RAS, all of which will be near ambient temperatures. This is
designed for use with very small leakages on the order of a few tenths of a gallon per minute.

5.14 The volume of air displaced from the SIRW tank to the environment equals the volume of water
that enters the tank. With the vent protruding from the top of the tank being upside down "U"-
shaped, air flow into or out of the tank at steady state conditions would be very low. The iodine,
homogeneously mixed in the air, exits the tank at the rate at which air exits times a user defined
multiplier to account for any diffusion and add conservatism.

5.15 The containment sump water volume decreases with time due to the leakage out of containment,
but is conservatively assumed not to increase due condensation of steam in containment.

‘ 5.16 For releases from the SIRW tank, the method of Reference 2.25 [pg. 29, Eqn 25] can be used to
calculate the partition factor for the volatile iodine in the tank {Ref. 2.30].
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6.0 METHODOLOGY

To model containment and the radionuclide release paths from containment, two separate regions are
considered: the containment atmosphere and the containment sump. Since no regulatory guidance has
been given as to whether or not the interaction between the containment atmosphere and containment
sump should be modeled when using Regulatory Guide 1.4 [Ref. 2.1] source terms, References 2.2 and
2.3 are evaluated. In Reference 2.2 [pgs. 25-28] the NRC listed the assumptions, input, and results of
their staff’s calculations of the doses from a LOCA at Palisades. In Reference 2.3 [pgs. 31-41], the
methodology used by the NRC staff was determined by duplicating the NRC staff’s results. Excellent
agreement with the NRC staff’s results were obtained without modeling an interaction between the
containment atmosphere and the containment sump [Ref. 2.3, pg. 41]. Also, following the Standard
Review Plan 15.6.5 Appendices A & B [Ref. 2.4], the containment atmosphere leakage and the ESF
leakage contributions to doses are evaluated separately and then summed to yield the total doses from
the incident. Therefore, it is inferred that the regulatory guidance on the source term for the
containment sump water conservatively includes the contribution of iodine washed from containment
atmosphere by sprays. The containment is thus modeled as two non-interactive regions, the containment
atmosphere and the containment sump, each with separate radionuclide release paths to the
environment. This was also verified during informal discussions with the NRC [Ref. 2.16].

The containment atmosphere in this model is assumed to be a single, well-mixed space, as opposed to
modeling a sprayed region and unsprayed region as was done in Reference 2.3. This assumption takes
credit for the methodology of revision 2 to section 6.5.2 of the Standard Review Plan (SRP) [Ref. 2.4].
According to SRP 6.5.2, a single, well-mixed space can be assumed if the containment sprays cover at
least 90 % of the containment building space and a ventilation system is available for mixing unsprayed
spaces in containment [Ref. 2.4, 6.5.2-111.1.c].

The significant unsprayed compartments are the containment dome and most parts of the 590’ elevation
in containment. After a LOCA, the containment air coolers would be operating. VHX-1, 2, & 3
operate off of emergency diesel generator (EDG) 1-2, and VHX-4 operates off of EDG 1-1. For worst
case fan operation with EDG 1-2 lost, VHX-4 would still be operating off of EDG 1-1. Service water
is not available to VHX-4, but the fan motor will still be sequenced on. Therefore, even with loss of
one EDG, at least one containment air cooler will be circulating 37,500 c¢fm [Ref. 2.7, Table 6-8] of air
in containment. For mixing of the containment dome, VHX-3 & 4 tie into a common 10" riser that
draws air from the containment dome. This 10" riser can be seen on References 2.17, 2.18, & 2.19. For
mixing of the 590’ elevation, all of the air coolers have a hinged plate at the bottom of the ducts that
draw from the steam generator compartments. The hinged plates are designed to shear their rivets and
open in case of gas expansion caused by a pipe break within the steam generator compartments [Ref.
2.22, pg. 3 & Ref. 2.21] to protect the coolers and fans from internal pressures greater than design. This
should occur for a large break LOCA, causing the coolers to draw air from the 590’ elevation. As can
be seen on Reference 2.20, the discharge from the coolers is at the 625’ and 668’ elevations which are
regions that should be covered by sprays. Therefore, between the coolers and the natural convection
forces that would be occurring, adequate mixing should occur during a large break LOCA.

For the spray coverage of containment, 1.48E+06 ff' has been used in all previous MHA analyses for
Palisades [Refs. 2.3 & 2.6], which corresponds to 90% of the containment net free volume. The basis |




FOET  LUHHE

@ Lonsumiers
y Power PALISADES NUCLEAR PLANT EA-PAH-91-05

PEWERINS ENGINEERING ANALYSIS WORK SHEET Sheet 9 of 50
MICAISAN'S PROGRESS

for this volume could not be found. However, the 90% spray coverage value has been used in MHA
calculations submitted to the NRC for review [Ref. 2.8] and has also been used in safety evaluation
calculations by the NRC staff for amendments to the Palisades operating license [Refs. 2.2 & 2.9]. It
is inferred from those analyses and calculations that 90% spray coverage of the containment air volume
has been accepted as appropriate for Palisades since both CPCo and NRC staff used that value.

A basic illustration of the containment model used is shown in Figure 1.

FIGURE 1
CONTAINMENT RELEASE PATH MODEL

lodine from Valve
Seat Leakage
to SIRW Tank

CTMT
Atmosphere lodine and Noble
1. Gos from CTMT
Atmosphere

| Leakage )

!

lodine Removed
by Sprays ESF Rooms lodine from Valve

Stem and Pump

Secl Legkoge
CTMT Sump
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6.1 RELEASES FROM CONTAINMENT ATMOSPHERE

The containment atmosphere will contain noble gas and airborne iodine following an accident in which
fuel failures occur. The radionuclides of main concern that will be present in the containment
atmosphere are the following: Kr-83m, Kr-85m, Kr-85, Kr-87, Kr-88, Kr-89, Xe-131m, Xe-133m, Xe-133,
Xe-135m, Xe-135, Xe-137, Xe-138, I-131, 1-132, 1-133, I-134, and I-135. For iodine in the containment
atmosphere, several removal mechanisms will exist: radioactive decay, removal by containment sprays
and surface plateout, and leakage of the containment atmosphere to the environment at the design leak
rate. For noble gas in the containment atmosphere, however, only radioactive decay and leakage of the
containment atmosphere to the environment at the design leak rate will occur.

The normal containment venting path, through a clean waste receiver tank (CWRT) with the rupture
disc removed, is not considered for a release path in the model for the code. SRP Section 15.6.5 [Ref.
2.4, 15.6.5-111.4] states that the containment vent release path should be considered an additional
contributor to the LOCA doses if the position of SRP Section 6.2.4 is not met [Ref. 2.4]. Reference
2.23 predicted hot rod burst to occur at 46 seconds for a double ended guillotine cold leg break.
Technical Specifications require all containment penetrations, including the CWRT vent, to be
automatically isolated within 25 seconds [Ref. 2.5, TS 3.6], which is before fuel melting would begin
during a LOCA and is within the guidelines of SRP Section 6.2.4. Therefore, it is not necessary to
include the containment vent contribution to the calculated doses from a LOCA at Palisades. The dose
contribution from the vent path prior to isolation would also be extremely small if it were to be
included, ~0.02 rem thyroid at the site boundary [Ref. 2.6, pg. 15].

6.1.1 NOBLE GAS

The initial noble gas activity in the containment is calculated by multiplying noble gas source term
values (in Ci/MW,) by the rated thermal power of the reactor core and the fraction of the noble gas
activity in the core that is released to the containment atmosphere. This initial activity for each noble
gas isotope is illustrated in Equation (1).

Ngpi(0) =PS; £ (1)

the initial noble gas activity in the containment atmosphere, Ci
the rated thermal power of the reactor core, MW,

the activity source term of each isotope, Ci/MW,

fraction of the noble gas activity in the core that is released to the
containment atmosphere

and subscript "i" denotes the individual isotopes in this and all following
equations.

where

g9z
nn

Considering radioactive decay and leakage from containment as the only removal mechanisms for noble
gas in the containment atmosphere, the rate of change of the noble gas activity in the containment
atmosphere with time can be represented by the following equation for each noble gas isotope:
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d N (E) = —[A +A I Ny, (E) (2)
E cai - i Ld*¥cai
where N:.. = noble gas activity in containment at time "t"

A = radioactive decay constant, min”
A, = leak rate from the containment atmosphere, min”

(same as the containment leak rate converted from %/day)

This is very similar to the basic representation of radioactive decay except that another ‘decay’ term has
been added to account for leakage from containment. It should be noted, however, that A, is not
constant, but can be treated as a constant over a given time interval since its value only changes at
certain points in time. When using Regulatory Guide assumptions for LOCA analysis, the containment
leak rate, or A, only changes after 24 hours at which time it becomes 50% of the containment design
leak rate [Ref. 2.1]. The MHACALC code ("the code") is programmed to automatically decrease the
value of A, by 50% after 24 hours. Treating A, as a constant, Equation (2) can be integrated to result
in the following equation, representing the noble gas activity at any point in time of a given time
interval:

NCAJ_(t) =NCAi(t0) e-()._i-vl[,)t (3)

where N, (t) = activity in containment at time "t" into the time interval, Ci
N.a(t) = activity in containment at the beginning of the time interval, Ci
A and A, are the same as described above.

The release rate of each noble gas isotope from the containment atmosphere at a given time is just the
activity in the containment atmosphere multiplied by the leak rate from the containment atmosphere
as shown below.

Qeas (£) = ApNgy; (£,) @™ HetdoE (4)

where G = noble gas release rate to the environment from the containment
atmosphere at time "t", Ci/min

Integrating the release rate over a given time interval then results in the total noble gas activity released
from the containment atmosphere during the time interval, as shown in Equation (5).

ApNeas (&) ~(AgeAp AL
Ocai (£) —_A'_i'"T [1.—8 ] (5)
where Q.. = noble gas activity released to the environment from the containment
atmosphere during the time interval, Ci
At = the time span from t; to t, min
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6.1.2 IODINE

The equations to represent the iodine activity in the containment atmosphere are slightly more
complicated than those for noble gas. There are three iodine removal processes taking place, and three
chemical species that react differently to the containment sprays. Following the guidance of Reference
2.1, the three chemical species of iodine that would be present after an accident in which fuel damage
occurs are elemental, particulate, and organic. The initial activity in the containment atmosphere of
each chemical species of each iodine isotope is calculated using the following equation:

N&;(0) = PS; Fou; fon (6)

= the initial iodine activity in the containment atmosphere, Ci

the rated thermal power of the reactor core, MW,

the activity source term of each isotope, Ci/MW,

= fraction of the iodine activity in the core that is released to the
containment atmosphere

f.r = the fraction of the iodine released in each chemical species.

superscript "k" denotes iodine chemical species.

where

gz
]

The time dependent rate of change of iodine activity in the containment atmosphere can be represented
by the following equation for each chemical species of each iodine isotope:

-%Ncﬁi(t) == (A + A+ AN NE (8) (7)
where | As = spray removal coefficient for each iodine chemical species, min’

all other variables are the same as defined in the previous section, but are
representing iodine isotopes instead of noble gas isotopes.

This is very similar to Equation (2) with the exception that another term has been added to account for
the removal of iodine from the containment atmosphere by containment sprays, and that each iodine
isotope has three chemical species As with A,, Ag for each chemical species can be assumed to be
constant over a given time interval since its value only changes at certain points in time, as will be
discussed later in this section. The activity of each chemical species of each iodine isotope in the
containment atmosphere at any given point in time of a time interval can be found by integrating
Equation (7) to result in the following:

k.
NCI;_i(t) =NC§i(to) e-(lid‘lL-fls)t (8)

where N, (t) = activity in containment atmosphere at time "t" into the time interval, Ci
Nga(t,) = activity in containment atmosphere at beginning of time interval, Ci

The total activity of each iodine isotope in the containment atmosphere is just the sum of the activities
of each chemical species of the isotope as shown below.
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3 3
NCAi(t) =E NCIACAi(tg) e-(11+11,+ls)t (9)
k=1

The release rate from the containment atmosphere of each iodine isotope at a given time, as shown in
Equation (10), is just the activity in the containment atmosphere multiplied by the containment leak
rate. ‘

3 k.
q"c‘q_z(t) =E ALNCI;_i(to) e-(lji'l.llﬂ-ls)t (10)
k=
where G = iodine release rate to the environment from the containment atmosphere

at time "t", Ci/min

Being similar to the equations for noble gas release, integrating the iodine release rate over a given time
interval results in the total iodine activity released from the containment atmosphere during the time
interval, as illustrated in Equation (11).

. A NG (&) S(hyeh ek
Opas (t) = Y SEZAI 70 [ o7 Rarhardslat) 11
ca g; )‘i"'lz,*l;‘c (1)

where Q.. = iodine activity released to the environment from the containment
atmosphere during the time interval, Ci
At = the time span from t, to t, min

After the containment atmosphere iodine activity and the iodine activity released to the environment
during a time interval have been calculated, several conditions for iodine must be checked before
performing the calculations for the next time interval. As was mentioned previously, the value of A
changes at certain points in time. The code is written so that the value of A5 for elemental iodine can
change at time points given in the input to the code. The code also determines when the maximum
elemental iodine decontamination factor, which is specified in the input to the code, is reached. From
Reference 2.4 [section 6.5.2], the decontamination factor is defined:

"as the maximum iodine concentration in the containment atmosphere divided
by the concentration of iodine in the containment atmosphere at some time
after decontamination."

Relative to elemental iodine, this can be interpreted as the ratio of the initial elemental iodine activity
in the containment atmosphere to the activity of elemental iodine in the containment atmosphere at
some time after sprays begin. Letting the superscript "k" = 1 denote elemental iodine, the following
condition is tested for: -
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5
Y Neas (0)
A1 S DF

max

5 (12)
Y NG ()
i=1

where DF,., = maximum elemental iodine decontamination factor
all vanables have been previously defined, remembering that the subscript "i
represents the iodine isotopes.

When the condition in Equation (12) is met for the value of DF,,, specified in the input to the code,
A¢ is set equal to zero for the remainder of the incident. However, if the sump solution pH falls below
7.0, elemental iodine must be assumed to evolve back into the containment atmosphere. To account
for this, A] can be decreased by an appropriate amount if the condition in Equation (12) has not been
met yet. If A3 has been set to zero, a negative value would account for re-evolution. The code is
written so that it will not set A; equal to zero if it is a negative number.

For particulate iodine, the superscript "k" = 2 denoting particulate, the ability to change the value of
A% at specified points in time was not included in the code since particulate removal is a mechanical
process and not dependent on spray additives or pH. However, the code does change the value of A3
to a second value given in the input to the code when the activity of particulate iodine in the
containment atmosphere has been depleted by a factor of 50, in accordance with Reference 2.4 [section
6.5.2]. Being similar to the test for elemental iodine, the following condition is tested for:

5
Y Neas(0) |
i=1 >50.0 » (13)

5
2:.N@Ai(t)
=1

When the condition in Equation (13) is met, the code changes the value of A2.

The code is also set up for a time to be specified in the input deck for when containment sprays stop.
When that time is reached, if a time is specified, the code sets A5 for elemental and particulate iodine
equal to 0.0 (except when A; has a negative value to account for iodine re-evolution from the sump.)
In accordance with the Standard Review Plan, no spray removal for organic iodine can be accredited
[Ref. 2.4, section 6.5.2], and A2 for organic iodine is always set equal to 0.

6.2 RELEASES FROM CONTAINMENT SUMP
The sump solution is assumed to contain iodine but is not assumed to contain any noble gas, since all

of the noble gas would evolve out of the solution into the containment atmosphere. The initial activity
of each iodine isotope in the sump solution is represented by the following;
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Ng;(0) =PS; £ (14)
where - N; = initial iodine activity in the containment sump, Ci
P = the rated thermal power of the reactor core, MW,
S = the activity source term of each isotope, Ci/MW,

£ = the fraction of the iodine activity in the core that is released to the sump.

As mentioned previously, because of the high fraction of iodine that Reference 2.1 gives as being
released to the containment sump (50% of the core’s iodine), the iodine activity in the sump is treated
as being independent of the iodine activity removed from the containment atmosphere by sprays and
plateout. Therefore, the only removal mechanisms for iodine from the containment sump solution are
radioactive decay and leakage outside of containment when recirculating the sump water. However,
with the current plant configuration at Palisades, two paths for leakage outside of containment must be
considered once recirculation of the sump water begins. Engineered Safety Features (ESF) leakage of
sump water into the east and west safeguards rooms, through components such as valve stems and pump
seals, is one out-of-containment release path that must be considered [Ref. 2.4, 15.6.5 App. B]. The
other out-of-containment release path to consider is valve seat-leakage through recirculation lines
leading to the SIRW tank [Ref. 2.10], or to any other area outside containment that could ultimately
vent to the environment. Considering these removal mechanisms for iodine from the containment sump
solution, the time dependent rate of change of iodine activity in the containment sump solution can be
represented by Equation (15) for each iodine isotope. Account is also taken for the sump water volume
decreasing with time as leakage outside of containment occurs. It is conservatively assumed that
condensation of steam in the containment atmosphere does not affect the sump water volume.

d o LRggp+ LRggy
ENSi(t) = (Ai"'—'—vs(t) )Nsi(t)
(15)
LR, .-+ LR
=-{a .+ ESF SRW N..(t
( * Vs(0) - (LRggp+ LRspy) t) i (€)
where LR = leak rate of sump water through ESF components, ff'/min
LR = leak rate of sump water (from valve seat-leakage) to any area
outside containment that can vent to the atmosphere, ft'/min
Vs = sump water volume, ft’

As can be seen in this equation, the chemical species of the iodine in the sump water is not important |
since there are no different removal mechanisms for the different chemical species as there was for
iodine in the containment atmosphere with sprays operating. It should be noted that the code multiplies
the ESF leak rate, LR, specified in the input to the code, by a factor of 2 to remain consistent with
the requirements of Reference 2.4 [section 15.6.5, App. B]. The code, however, does not multiply the
input value for LRy, by a factor of 2 since it is questionable whether leakage of that sort would fall
under the same requirements, and additional conservatism is provided for the SIRW tank release as will
be discussed later. To increase its capabilities, the code was written so that up to four values for ESF
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and SRW leak rates could be specified in the input, along with times at which the values change.
However, all values of LR will be multiplied by the factor of 2 mentioned above.

Now, Equation (15) must be integrated to obtain the activity of each iodine isotope in the containment
sump solution at any point in time of a given time interval.

t
s g = -f(li+ ger” o )dt
| N, (O J V4 (0) - (LRpgp+ LRggy) €

’ F LRpsp+ LRspw

Ng; (t) ['f(‘i* Vo(0) — (LRzop+ LR )t)dt]
ln Si -N . t = N ] 0 e ° 8 BSF SRW!
(Nsi(O)) s; (E) ; (0)

By letting a = V;(0) and b = LR + LRggy, the second term in the exponential can be expressed in
a form similar to that of Reference 2.28 [pg. A-113, #27], which shows:

dx__ 1
fa+bx- bln(a+bx)

or for this case:

b dt
a-bt

OSn

—h(_1 _
=b( b)ln(a bt)

t=ln(a—bt:
0 a )

Using this, the integration of Equation (15) can be completed to result in the following expression:

Vs(ty,) - (LRggpt LRgoy) A £
- t+1n s\to ESP SRW!
Ng; (£) =Ng; (&) e[ ( vatto )]
' (16)
Vs(ty) - (LRggp+ LRgpy) At) .3,
= Ng; (&) e
Ve (Ey)
where N;(t) = activity in containment sump water at time "t" into the time interval, Ci

N;(t,) = activity in containment sump water at beginning of the time interval, Ci
Vi(t,) = sump water volume at beginning of time interval, ft
At = the time span from {; to t, min.

The release of iodine from the sump water to the environment must be considered separately for the
two possible release paths. '
6.2.1 RELEASES FROM SAFEGAURDS ROOMS

The ESF leakage into the safeguards rooms is to account for expected leakage from valve stems, pump
seals, and from failure of an ESF passive component, such as a pump seal [Ref. 2.4, SRP 15.6.5, App.
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‘B]. For the ESF leakage, the release rate of iodine to the environment at a given time is equal to the

iodine concentration in the sump water multiplied by the ESF leak rate, and divided by a partition
factor and any applicable retention or decontamination factor. The partition factor accounts for the fact
that only a percentage of the iodine will evolve out of the solution into the ESF room atmosphere. The
retention factor accounts for the retention of iodine released in the safeguards rooms due to the
automatic isolation of the ventilation in the rooms. Credit for a retention factor can be taken because
with the ventilation isolated, little air flow out of the rooms should exist, which allows iodine to plate-
out on walls and surfaces. After taking credit for the partition and retention factors, the iodine is
assumed to be instantaneously released to the environment with no hold up time for traveling through
the Auxiliary building. Equation (17) is used to represent the release rate of each iodine isotope from
the ESF rooms at any given time.

LRgsr Ns; (£) e hit_ LRpsp Ng; (&) -At

) . ( t) = 17
Desri DFpop PFpgp Vg (E) DF oy PPrgn Vg (Ey) (17)
where Gese = iodine release rate to the environment from ESF leakage at time "t",
Ci/min '
DEF, = iodine retention factor for the safeguards rooms due to the automatic

isolation of the ventilation
PF.: = partition factor for iodine in the sump water released to the safeguards
rooms

Integrating Equation (17) over a given time interval results in the total activity of each iodine isotope
released to the environment from ESF leakage during the time interval. Using Reference 2.28 [pg. A-
111, #12], integration of Equation (17) results in the following:

t
. LRgse Ng; (&) -Ag At
(t) = (t) de= Z5F 810 1-e™ "4 18
Ogsri (£) .[oqssm( ) [DFESF PFogp Va(ty) A5 [ ] (18)
where Q.+ = iodine activity released to the environment from ESF leakage during the
time interval, Ci
At = the time span from {, to t, min.

6.2.2 RELEASES FROM SIRW TANK

Leakage of sump water into the SIRW tank is to account for possible seat-leakage of valves in the
recirculation lines leading to the SIRW tank, or to any other area outside of containment that is. vented
to the environment. This potential leak path has not been previously analyzed and the valves in the
recirculation lines to the SIRW tank are not currently seat-leak tested (see E-PAIL-91-035). The
allowable leakage for these valves is expected to be low, less than one gallon per minute. For the seat-
leakage of valves isolating the SIRW tank from sump water, it is assumed that as iodine leaks through
the valves, homogeneous mixture and equilibrium partitioning occur instantaneously in the SIRW tank
and the line leading to the tank. This is a conservative assumption since it would take some amount
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of time for the iodine to mix in the water of the tank and line leading to it, and for equilibrium
partitioning of the volatile iodine to occur. The rate at which iodine enters the line leading to the
SIRW tank is just the iodine concentration of the sump water multiplied by the total leak rate through
the valves. The following equation can be used to represent this leak rate for each iodine isotope:

Nsi(t) _ LRSRW Nsi(to) e—lit

G (&) = LRsew 03 = ——y 1) (19)
where Qv = iodine leak rate through recirculation line valves at time "t", Ci/min.

Integrating Equation (19) over a given time interval, as was done to obtain Equation (18), results in a
representation of the total activity of each iodine isotope that entered the SIRW tank during the time
interval, as shown below.

. t
- (4 _| ERsgw Ngi (Eo) 1. _ _-a 4
Qvrvi (£) [qVLVi(t) dt = Vo (Ey) A [1-e ] (20)
where Qv = iodine activity that entered the SIRW tank from valve seat-leakage
during the time interval, Ci
At = the time span from {, to t, min

To represent the total activity in the SIRW tank at any point during a time interval, the iodine activity
in the tank at the beginning of the time interval and the iodine activity released to the environment
from the tank during the time interval need to be considered. If radioactive decay in the SIRW tank
is accounted for, a term to decay the activity in the tank at the beginning of the time interval should
be included. For conservatism when calculating the iodine activity in the SIRW tank, the iodine
released to the environment during a time interval will not be subtracted from the tank activity until
the next time interval. The following equation can be used to represent this:

Asgirs (€) = [Agpus (Eo) = Osrus (o) ]e_li 484 Ovzys (£)
] LRgpy Ny, (£,) ] (21)
= [Asrw (£5) = Oz (£o) le Ay T‘/s:’(,ts A.io [1 -e hA‘:]
where Aiqw = the total iodine activity in the SIRW tank at time "t", Ci

Asaw(t) = the total iodine activity in the SIRW tank at "t,", Ci

Qsrw () = the iodine activity released through the the SIRW tank vent during
the previous time interval, Ci

At = the time span from t, to t, min.

When the leakage to the SIRW tank begins, Qgzy = 0 assuming the iodine initially in the SIRW tank|
is negligible. To solve Equation (21) after the leakage begins, the activity released through the vent to |
the environment during each time interval is needed. Since the SIRW tank vent is a small, uspside
down "U"-shaped pipe off the top of the tank, no significant airflow should normally exist in or out of |
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the tank if it remains at a constant water volume. Changes in density could cause air flow out of the
tank if the tank heats up as the sun shines on it, but along the same philosophy, air would flow into the
tank as it cooled down at night. At very small leak rates, as are expected, the sump water entering the
SIRW tank would not be expected to significantly heat up the air of the tank either. Therefore, the
activity released through the vent can be characterized by the concentration of iodine in the SIRW tank
air volume multiplied by the volume of air displaced from the tank as the water level in the tank
increases. However, a multiplication factor will be used to account for diffusion out of the tank or to
add conservatism if desired. This multiplication factor can be specified to be any value and will be used
as an input to the code. The volume of air displaced from the tank is the same as the volume of sump
water that has entered the tank through the recirculation line valves. Since the iodine activity in the
SIRW tank is increasing with time, the iodine activity released from the tank to the environment during
a time interval is conservatively based on the air concentration in the tank at the end of that time
interval. This shown is in the following equation.

Osrwi (£) = Cairi (t) LRgpukpA L (22)

the iodine activity released from the SIRW tank during the interval {,
tot, Ci

the iodine concentration in the SIRW tank air volume at time "t", Ci/ft
multiplication factor for the rate at which iodine exits the SIRW tank
to account for diffusion through the vent or for added conservatism
the time span from t, to t, min.

where Qsrw

Car
ko

At
Now a correlation between the total iodine activity in the SIRW tank and the iodine activity in the air
volume of the SIRW tank is needed. First, it must be understood that only volatile forms of iodine,
such as I, and CH,I, will evolve out of the liquid {Ref. 2.25, pg. 30]. Equation (21) can also be used
to represent the activity of the volatile iodine in the SIRW tank if the total activity, Ay, is replaced
with the volatile iodine activity, A,, and the total iodine activity entering the tank is multiplied by the
fraction that is volatile, Q,,, ¢ f,; where £, is the fraction of the iodine in the sump that is in a volatile
form. The equilibrium iodine partition coefficient is then used to account for the fraction of the volatile
iodine that evolves out of the solution. The equilibrium partition coefficient for a single volatile species
of iodine is defined as the ratio of the concentration of that volatile species in the liquid to the
concentration of that volatile species in the air at equilibrium [Ref. 2.25, pg. 6]. The volatile form of
iodine reaching the SIRW tank and partitioning out of solution would be I, [Ref. 2.30] since the pH of
the sump solution is controlled above a value of 7.0. Therefore, the concentration of I, in the air can
be represented by the concentration of I, in the liquid divided by the appropriate partition coefficient
for the temperature of the water in the SIRW tank. The non-volatile iodine in the SIRW tank will
simply remain in solution. Representing the concentrations as activity divided by the volume, the
following equation can be used.

Aairi ( t) - Aliqi ( t)

Vaiz (£)  PFgpy Vy; () (23)
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where the I, activity in the SIRW tank air volume, Ci
the L, activity in the SIRW tank liquid volume, Ci
the SIRW tank air volume, ff

the SIRW tank liquid volume, ff

PE.,, = the I, partition coefficient in the SIRW tank

'

The total I, activity for each isotope in the tank at any point in time is just the activity in the air plus
the activity in the water. The L, activity in the SIRW tank liquid volume in Equation (23) can be solved
for and substituted into an equation for the total I, activity as shown below.

Aairi ( t) PFSRW Vliq( t)

Ve (E) (24)

Az (t) = Ay, (E) +

where A, = the total I, activity in the SIRW tank, air plus liquid, volume, Ci

Solving Equation (24) for the activity in the SIRW tank air volume and dividing by the SIRW tank air
volume yields the iodine concentration in the SIRW tank air volume, all of which will be 1, as shown
below.

- Arp; ()
Casrt ) = Gy Py Vg (0 (25)
where V.. (t) can be represented by V,, - Vi, (1).

6.3 TOTAL. RELEASE AND DOSES

For noble gas, the total activity released over each time interval is just that released from the
containment atmosphere, or Q. shown previously in Equation (5). For iodine, however, the total
activity released during each time interval is the sum of that from the containment atmosphere, ESF
components, and recirculation line valves as shown previously in Equations (11), (18), & (22) for Q.,,
Qusr, and Qg respectively.  The code also calculates the release rates of each noble gas and iodine
isotope, and creates two output files for direct use as release rate input decks in the CONDOSE code
for control room habitability calculations [Ref. 2.29]. However, the release rate equations that were |
derived previously in this analysis are not used to calculate the release rates written to the output files.
The reason for not using the release rate equations given previously is that the release rate changes at
almost every instant in time with those equations. Instead, the code adds up the release of each
radionuclide during a time interval of interest for control room habitability calculations (time intervals
are specified in the input to the code) and divides by the time span of the interval. This results in an |
"averaged", or uniform release rate over each time interval of interest by simply using the total release
during that interval. Different release rates are calculated for the two output files for use in control
room habitability calculations due to different assumed locations for the releases. The containment {
atmosphere leakage of iodine and noble gas and the ESF leakage of iodine are all assumed to be |
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released from the location of the stack, with the release rates being calculated and written to one output
file. The valve seat-leakage to the SIRW tank releases from a completely different location, being
directly above the control room. Therefore, the release rates of iodine from the SIRW tank are
calculated separately and written to a separate output file.

Offsite doses must be calculated at the site boundary (SB) for the first 2 hours after the accident, and
at the low population zone distance (LPZ) for the duration of the release [Ref. 2.11). Thyroid and
whole body doses are calculated at each. Since the distance between the two assumed release locations
is much smaller than the the distance to either offsite location, no differences for offsite atmospheric
dispersion factors are accounted for due to the difference between the two release locations.

For calculating the offsite dose, the methods and dose conversion factors of ICRP-30 [Ref. 2.12] are
used. This is the same methodology as used in the most recent revision to 10 CFR 20 [Ref. 2.11].
Submersion doses are calculated for exposure to clouds of noble gas, and inhalation doses are calculated
for inhalation of iodine. The dose calculated to each individual organ or tissue from inhalation or
ingestion of a radionuclide is called the committed dose equivalent (CDE) using this methodology. If
the CDE to each organ that receives a dose is multiplied by an appropriate weighting factor for the
particular organ, and the product of the weighting factors and the CDEs are summed, the committed
effective dose equivalent (CEDE) to the whole body is obtained. The CEDE relates the dose to organs
from intake of a radionuclide to the stochastic effects if the whole body were irradiated uniformly. The
dose calculated to each organ or tissue from external exposure from submersion in a cloud of noble gas
is called the deep-dose equivalent. The deep-dose equivalent to each organ or tissue can also be
multiplied by an appropriate weighting for each organ and summed to yield the total whole body dose
from external radiation. The total effective dose equivalent (TEDE) to the whole body is then the sum
of the CEDE and the total whole body dose from external radiation.

For the analysis of offsite doses after design basis accident, the dose to the thyroid and that to the whole
body are the doses of main concern since the 10 CFR 100 [Ref. 2.11] limits are specified for those. For
inhalation of iodine, the CDE to the thyroid and the CEDE are calculated by the code separately for
each of the three release paths and for total release. For external exposure to noble gas, the deep-dose
equivalent to the thyroid and the dose to the whole body are calculated by the code for containment
atmosphere leakage only since no noble gas is assumed present in the sump. The whole body dose from
exposure to noble gas and the CEDE from inhalation of iodine are then summed to yield the TEDE.

The intake of each iodine isotope during a time interval is found by multiplying the appropriate
breathing rate by the atmospheric dispersion factor and the activity of each isotope released during the
time interval, which can be gathered from the units of each. The CDE to the thyroid from the intake
is then found by multiplying the amount of each isotope inhaled by the committed dose equivalent per
unit intake (dose conversion factor) for each isotope, as can be seen in Reference 2.12 [Part 1, pg. 8].
This is shown in the following equation:

H Th

y.50 = DCFypp BR % o (26)
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where H, s = committed dose equivalent to the thyroid from inhalation of each iodine
isotope during the time interval, Rem
DCE,,, = thyroid inhalation dose conversion factor for each iodine isotope,
or committed dose equivalent per unit intake, Rem/Ci-inhaled
BR appropriate breathing rate for the time interval of interest, m®/sec
x/Q = atmospheric dispersion factor, for SB or LPZ, for the time interval,
sec/m’
activity of each iodine isotope released during the time interval for each
release path, Ci.

Q

The CDE to the thyroid from each iodine isotope and each time interval is then added to yield the total
CDE to the thyroid from each iodine release path. That from each release path is then added to give
the total CDE to the thyroid from the event. For calculation of the CEDE from the inhalation of
iodine, Equation (26) is still used, but the dose conversion factor that is used in the equation is
different. The dose conversion factor from ICRP-30 for calculating the CEDE from each iodine isotope
is the sum of weighted dose conversion factors for every organ listed for the iodine isotope. The
weighted dose conversion factor for each organ is simply the dose conversion factor multiplied by the
weighting factor appropriate for each organ. Summing the weighted dose conversion factors makes
calculating the CEDE quite easy. The alternate method for calculating the CEDE is to calculate the
dose received by every organ that receives a dose from each isotope, then multiply the dose to each of
the organs by the appropriate weighting factor, and sum the results. These calculations are performed
separately for the SB and LPZ, using the appropriate atmospheric dispersion factors, keeping in mind
that the SB dose is only calculated for the first two hours of the event.

The dose to the whole body from external exposure received during a time interval can be found by
multiplying the activity released by the atmospheric dispersion factor and the dose rate conversion
factor. This is similar to the formulas shown in Reference 2.1, except that the disintegration energy and
units conversion are lumped into one parameter for the ICRP-30 methodology. This equation for dose
to the whole body from external exposure is shown below.

Hy = DCF. -é 0 (27)
where H,; = deep-dose equivalent to the whole body from exposure to each noble

gas isotope during the time interval, Rem

DCE,,, = whole body dose rate conversion factor for submersion in a cloud, or
dose equivalent rate from exposure to a unit concentration, of each
noble gas isotope, (rem/sec)/(Ci/m’)

%x/Q = atmospheric dispersion factor as defined for Equation (26)

Q = represents the total activity of each noble gas isotope released during
the time interval, Ci

This equation is also used for the deep-dose equivalent to the thyroid from noble gas, just with dose
rate conversion factors for the thyroid as opposed to whole body equivalent. As was mentioned above
for calculating the CEDE from inhalation, the dose rate conversion factor for the dose to the whole
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body from external exposure to each noble gas isotope should be the sum of the weighted dose rate
conversion factors for every organ listed in ICRP-30 for the isotope. The total dose to the whole body
from external exposure is calculated by summing the dose received from each radionuclide and each
time interval. As is done for the CDE to the thyroid, the dose to the whole body is calculated
separately for the SB and LPZ using the appropriate atmospheric dispersion factors. The TEDE is then
calculated by summing the CEDE received from the total iodine release and the dose to the whole body
received from the noble gas release.

The breathing rates and atmospheric dispersion factors are treated in accordance with Reference 2.1.
Three breathing rates are to specified in the input to the code: 0 to 8 hour value, 8 to 24 hour value,
and a value for 24 hours to the end of the event. Four LPZ atmospheric dispersion factors are specified
in the input to the code: 0 to 8 hour value, 8 to 24 hour value, 1 to 4 day value, and 4 to 30 day value.
The code automatically uses the appropriate values for each time interval, provided that they are
specified correctly in the input deck. The SB atmospheric dispersion factor has only one value since
SB doses are only calculated for 0 to 2 hours.

6.4 DOSE EQUIVALENT IODINE 131

The code has also been programmed with the ability to create an output deck that can be used directly
as an input deck to the RETRAN code PLOTER module for creating and printing plots of the iodine
acitivty in the containment atmosphere versus time. However, with five iodine isotopes and three
chemical species for each isotope, a large number of plots would have to be made. Therefore, the dose
equivalent iodine 131 activity is used. Dose equivalent iodine 131 (DE I-131) activity can be defined
as the activity of I-131 that would result in the same dose to the thyroid as the collective doses from the
individual iodine isotopes present. This can be represented by the following equation:

DCFIJ.JZ DCFIIJJ DCFI.134 DCFIlJS N

N, =Nyjgq+ —=—=Npy3p + ——=Npj33 + —— +—=222 8
DE T131 I131 DCFIljl I132 DCFIIJI I133 DCF1_131 I134 DCFI131 I135 (2 )
where Npenasr = dose equivalent I-131 activity, Ci
N = activity of each iodine isotope, Ci
DCF = thyroid inhalation dose conversion factor for each iodine isotope,
Rem/Ci-inhaled.

The code calculates the DE I-131 activity for elemental iodine, particulate iodine, organic iodine, and
the total. The code writes DE I-131 activities to an output deck at the first two time steps. After the
first two time steps, the code compares the DE-131 activities for each of the types to the activity at the
last time step that it wrote to the output deck. Whenever the activity changes by + or - 3% the code
writes to the output deck the activity at that time step and at the immediately previous time step if it
has not been written already. The reason for writing the activity at the immediately previous time step
is to avoid a misrepresenting plot if there is a drastic change in activity over any one time interval.
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The code also writes to the output deck all of the other information required to use it directly as the
input deck to the RETRAN code PLOTER module without having to make any changes. This is
discussed in more detail later in this analysis.

7.0 INPUT DECK DESCRIPTION

The input deck is described line by line below. For each parameter of the input deck, the variable
name used in the code, the Fortran format for the read statement, and a description of the limitations
for the parameter is given. Recommended values are also given for each parameter, with references
if appropriate. Examples of the input decks for the test cases can be seen on the attached microfiche.

line 1
TITLE
[A80]

TITLE is just a description of the input deck or the case to be executed, and will be printed at the top
of the output deck.

line 2
DEBUG
[14]

DEBUG is the input for the debug option. A value of 0 will cause the code to write almost every
variable at every point in time to the output deck. This will generate thousands of lines of output, and
the code will not finish execution if the execution is for a large number of time steps. Any value greater
than 0 for the debug option will result in normal execution of the code.

line 3
DURATION
[110]

DURATION is the number of time steps that program execution is to occur for. The code counts by
one minute time steps, so DURATION is the amount of time, in minutes, that the calculations are to
be performed for. A normal execution for a LOCA or the MHA is for 30 days, or 43200 minutes.
Generally, this value will be 43200 unless using the debug option set to 0. If the debug option is used,
set to 0, a value of 300 or less is recommended for DURATION, as execution will be terminated before
complete if a much larger value is used.
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line 4
POWER, CONTLR, VSUMP
[F10.1, F10.2, F10.1]

POWER is the thermal power of the reactor in units of MW,. Generally, for accident analyses, a 2%
power uncertainty is assumed so that 102% of the rated thermal power of the reactor is used. Since
2530 MW, is the rated thermal power of Palisades, 2580.6 should normally be used for MHA analyses.

CONTLR is the containment leak rate in units of %/day. The design leak rate at Palisades is 0.1%/day
[Ref. 2.7, section 5.8] which should generally be used for all applications.

VSUMP is the volume of sump water in the containment to be recirculated, in units of f£'. Using a
minimum value is conservative since it would increase the concentration of iodine in the solution. This
value can be obtained for current plant conditions from Reference 2.27. The minimum value after
recirculation begins is normally appropriate.

line 5
FNG, FIA, FIS
[3F10.1]

FNG is the fraction of the core’s noble gas inventory that is released to the containment atmosphere,
in %. For MHA calculations, this value should always be 100.0% following the guidance of References
2.1 and 24.

FIA is the fraction of the core’s iodine inventory that is released to the containment atmosphere, in %.
This value should always be 25.0% when performing MHA calculations in accordance with References
2.1 and 24.

FIS is the fraction of the core’s iodine inventory that is released to the containment sump and mixed
in the containment sump solution, in %. This value should always be 50.0% when performing MHA
calculations in accordance with Reference 2.4.

line 6
FCF(1), FCF(2), FCF(3)
[3F10.1]

FCF is the fraction of the iodine released to the containment atmosphere that is in each chemical form.
FCF(1) is the fraction of the iodine in the containment atmosphere in elemental form, in %. This value
is 91.0% following the guidance of References 2.1 and 2.4.

FCF(2) is the fraction of the iodine in the containment atmosphere in particulate form, in %. This
value is 5.0% following the guidance of References 2.1 and 2.4. ‘
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FCF(3) is the fraction of the iodine in the containment atmosphere in organic form, in %. This value
is 4% following the guidance of References 2.1 and 2.4.

line 7

DFESF, PFESF, PFSRW, KSUBD, VTANK, VSRWLIQ, FI2

[6F10.1,E10.2]

DFESF is the iodine decontamination factor, or retention factor, for any ESF leakage, accredited due
to automatic isolation of the ventilation in the safeguards rooms and the subsequent plate-out of iodine.
For MHA calculations, the NRC has given Palisades credit for a value of 2.0 for this factor [Ref. 2.2,
pg. 26]. If no retention factor is to be conservatively used for ESF leakage (assuming all of the iodine
released from the solution exits the rooms), a value of 1.0 should be specified.

PFESEF is the iodine partition factor for ESF leakage. This is used to account for the fact that only part
of the iodine will evolve out of solution. For MHA calculations, Reference 2.4 [section 15.6.5] directs
the use of a value of 10.0 if the water temperature of the leakage is below 212°F. If the water
temperature of the leakage is above 212°F, Reference 2.4 directs the use of whichever is greater, the
factor of 10.0 or a factor accounting for the fraction flashing to steam, from which the factor of 10
would probably be more limiting. However, Reference 2.4 [15.6.5] also states that other values can be
justified based on actual sump pH. Since the ESF leakage is sump water, the same partition coefficient
factor used in containment is appropriate, and should be much larger than 10. The flashing fraction
may turn out to be more limiting when compared to the containment sump partition factor. If no ESF
leakage partition factor is used (conservatively assuming all of the iodine evolves out of solution), a
value of 1.0 should be specified.

PFSRW is the equilibrium partition factor for the volatile forms of iodine for leakage through the
recirculation lines to the SIRW tank. Reference 2.25 can be consulted for determination of partition
coefficients. For the volatile L, Reference 2.25 and Reference 2.30 describe methods for calculating
the partition coefficient. Any other decontamination factor that may become applicable for recirculation
line leakage can be used in conjunction with the partition factor by multiplying the partition factor and
the decontamination factor together. If no partition or decontamination factor is to be used for the
recirculation line leakage, or if that leak path is not applicable, a value of 1.0 should be specified.

KSUBD is a user defined multiplication factor to enhance the rate at which iodine exits the SIRW
Tank. The code has been written such that the iodine exits the tank at the rate which air is being
displaced. The rate at which iodine is exiting the tank will be multiplied by this factor. It can be used
to add conservatism or to acount for any diffusion out of the SIRW Tank vent that would occur. From
infromal telephone discussions with the NRC, a factor of 2 as is specified by the Standard Review Plan
for ESF leakage would conservatively encompass uncertainty in diffusion out of the SIRW tank vent.
If no factor to account for additional release from the tank is to be used, a value of 1.0 should be
specified.

VTANK is the entire volume of the SIRW tank, in ff’. This value includes air space, and not just usable
water volume. This value will be used for calculating the air volume in the tank, which is needed to
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determine the iodine concentration, as a function of time after leakage of sump water into the tank
begins. The total air volume in the tank can easily be calculated from the dimensions of the tank. Even
if SIRW tank leakage is not going to be accounted for, a dummy value greater than 1.0 needs to be
specified.

VSRWLIQ is the volume of water present in the SIRW tank when RAS (recirculation actuation signal)
is generated, in f. When the tank is isolated after RAS, approximately 20000 gallons of water should
be left [Ref. 2.5, TS 2.16]. The actual value in the SIRW tank and the lines leading to it should be
calculated. Even if SIRW tank leakage is not going to be accounted for, a dummy value greater than
1.0 and less than VTANK needs to be specified.

FI2 is the fraction of the total iodine activity entering the SIRW tank that is in a volatile form. If all
of the iodine entering the SIRW tank is conservatively assumed to be in a volatile form, a value of
1.00E+00 should be specified. If the sump water is controlled at a pH > 7 and the SIRW tank pH is
around 5, the predominant volatile form will be I, and a value of 3.00E-04 is appropriate [Ref. 2.25, pg.
26 & Ref. 2.30]. The value of 3.00E-04 is more of a bounding value, and a more conservative value
should be considered if very high leak rates into the SIRW tank or very high dose rates in the SIRW
tank are expected. Specifying a value of 0.00E + 00 will prevent any iodine release from the SIRW tank
from being accounted for.

line 8
BREATH(1), BREATH(2), BREATH(3)
[3E10.2]

BREATH is the breathing rate to be used in the thyroid dose calculations during each time interval.
BREATH(1) is the 0 to 8 hour breathing rate, in units of m*/sec. Following the guidance of Reference
2.1, this value should always be 3.47E-04 m’/sec.

BREATH(2) is the 8 to 24 hour breathing rate, in units of m’/sec. Following the guidance of
Reference 2.1, this value should always be 1.75E-04 m®/sec..

BREATH(3) is the breathing rate from 1 day throughout the duration of the incident, in units of
m’/sec. Following the guidance of Reference 2.1, this value should always be 2.32E-04 m®/sec.

line 9
CHIQSB
[E10.2]

CHIQSB is the 0 to 2 hour site boundary atmospheric dispersion factor, in units of sec/m’. This should
be the maximum value for 0 to 2 hours at the site boundary listed in Reference 2.7 [Table 2-17].
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line 10
LPZCHI(1), LPZCHI(2), LPZCHI(3), LPZCHI(4)
[4E10.2]

LPZCHI is the low population zone atmospheric (LPZ) dispersion factor to be used for the thyroid and
whole body dose calculations during each time interval.

LPZCHI(1) is the 0 to 8 hour LPZ atmospheric dispersion factor, in units of sec/m®. This should be
the maximum value for 0 to 8 hours at the LPZ listed in Reference 2.7 [Table 2-18].

LPZCHI(2) is the 8 to 24 hour LPZ atmospheric dispersion factor, in units of sec/m’. This should be
the maximum value for 8 to 24 hours at the LPZ listed in Reference 2.7 [Table 2-18].

LPZCHI(3) is the 1 to 4 day LPZ atmospheric dispersion factor, in units of sec/m®. This should be the
maximum value for 1 to 4 days at the LPZ listed in Reference 2.7 [Table 2-18].

LPZCHI(4) is the 4 to 30 day LPZ atmospheric dispersion factor, in units of sec/m’. This should be
the maximum value for 4 to 30 days at the LPZ listed in Reference 2.7 [Table 2-18].

line 11
SPRAPR(1), SPRAPR(2)
[F10.2, F10.3]

SPRAPR is the spray removal coefficient for particulate iodine.

SPRAPR(1) is the spray removal coefficient for particulate iodine when containment sprays begin, in
units of hr'. This coefficient should be calculated in accordance with Reference 2.4 [section 6.5.2] and
is dependent upon the fall height of the spray drops, the containment net free volume, the spray flow
rate, and the diameter of the spray drops. Reference 2.26 is the most recent calculation of all spray
removal coefficients, and is in accordance with Reference 2.4 [section 6.5.2].

SPRAPR(2) is the spray removal coefficient for particulate iodine after 98% of the particulate iodine
has been removed from the containment atmosphere (depleted by a factor of 50), in units of hr',
following the methodology of Reference 2.4 [section 6.5.2]. Its value should be the value used for
SPRAPR(1) reduced by a factor of 10 following Reference 2.4.

lines 12 - 16
TEL(k), SPRAEL(k)
[110, F10.3]

TEL(k) are five times from the initiation of the event, in minutes, at which the elemental iodine
removal by sprays starts and changes. TEL(1) should be the time at which full sprays are achieved in
containment, generally around 1 minute. Following the methodology of Reference 2.4 [section 6.5.2],
the removal coefficient for elemental iodine should not change from the time full sprays are achieved |
until the maximum elemental iodine decontamination factor (discussed in Section 6.1.2) is reached. |
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However, if the pH of the sump water is predicted to fall below 7.0 and iodine re-evolution must be
accounted for, the times at which the pH falls below 7.0 can be specified in conjunction with an adjusted |-
value for the spray removal coefficient. If only one spray removal coefficient is used and iodine re-
evolution will not occur, TEL(1) on line 12 should be the time at which full sprays are achieved ‘and
a value of 0 should be specified for TEL(2), TEL(3), TEL(4), and TEL(S) on lines 13 - 16 respectively.
All values should be specified as whole numbers and chosen conservatively if the actual value is not a
whole number (i.e. if full spray is achieved at 1.5 min., use 2 min.)

SPRAEL/(k) are five spray removal coefficients for elemental iodine, in units of hr, starting at each of
the corresponding times of TEL(k). This coefficient should be calculated in accordance with Reference
2.4, which has been done in Reference 2.26. Generally, only one value should be used, SPRAEL(1),
when using the guidelines of Reference 2.4 [section 6.5.2] and maintaining the sump solution pH above
7.0. Should the pH of the sump water be predicted to fall below 7.0, the re-evolution of elemental must
be accounted for in one of two ways. If spray removal is still occuring while the pH is below 7.0, the
removal coefficient can be decreased by an appropriate amount. However, if the pH is below 7.0 after
spray removal has stopped, a negative value for the removal coefficient can be used to account for the
re-evolution. Since there is no standard methodology for determining iodine re-evolution rates, the
appropriate values would have to be determined at such time that they were used. These values can
be specified with the corresponding times at which it occurs. A value of 0.0 should usually be specified
for SPRAEL(2), SPRAEL(3), SPRAEL(4), and SPRAEL(S) on lines 13 - 16 respectively, if they are
not going to be used. The value of SPRAEL(k) will automatically be set equal to 0.0 when the
maximum elemental decontamination factor is reached, as discussed in Section 6.1.2 of this analysis,
unless the value of SPRAEL(k) is negative to account for re-evolution.

line 17
DFMAX, STOPSPRA
[F10.2, 110]

DFMAX is the maximum elemental iodine decontamination factor. This factor determines the time
at which containment sprays are no longer effective for removing elemental iodine. When the maximum
elemental iodine decontamination factor is reached, the code will set the spray removal coefficient for
elemental iodine equal to 0.0 for the remainder of the event, uniess the removal coefficient is negative
to account for iodine re-evolution. This occurs regardless of the times and values specified in lines 13 -
16 of the input deck. The value of this factor should also be calculated in accordance with the
guidelines of Reference 2.4 [section 6.5.2].

STOPSPRA is the time at which operators are assumed to terminate the containment spray, in minutes.
When this time is reached, all spray removal of iodine is set equal to 0.0, except for that of elemental
iodine when it has a negative value to account for iodine re-evolution. This value should be specified
as 0 if a spray stop time is not going to specified. Generally, the condition for DFMAX is reached
before 24 hours so a time for stopping the sprays only ends particulate iodine removal. The value must
be specified as a whole number and chosen conservatively if the actual value is not a whole number (i.e.
if sprays stop at 1440.5 min., use 1440 min.)
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lines 18 - 21
TESF(k), LRESF(k), TSIRW(k), LRSRW(k)
[110,F10.1,I10,F12.3]

TESF(k) are four times from initiation of the event, in minutes, that the ESF leak rate starts, changes,
and/or stops. The first value will be the time at which recirculation of sump water begins and can be
any value including 0, but should normally be the minimum time to RAS of 19 minutes assuming that
time 0 is the beginning of the accident. For MHA calculations in accordance with Reference 2.4
[section 15.6.5], only one value, TESF(1) on line 18, should be specified since the Technical
Specification maximum leakage is to be assumed to start at recirculation and continue for the remainder
of the event. If the ESF leak rate is not assumed to change throughout the event, the values of
TESF(2), TESF(3), and TESF(4) on lines 19 - 21, respectively, should be specified as 0. All values must
be specified as whole numbers and should be chosen conservatively if the actual value is not a whole
number (i.e. if leakage starts at 19.5 min., use 19 min.)

LRESF(k) are four possible ESF component leak rates, in units of gpm. Normally, only one value will
be used, LRESF(1) on line 18, which should be equal to the Technical Specification limit of 0.2 gpm
[Ref. 2.5, TS 4.5]. More than one leak rate can be specified to correspond with the times of TESF(k)
if the leak rate is assumed to change for some reason. If only one ESF leak rate is being used,
LRESF(2), LRESF(3), and LRESF(4) on lines 19 - 21, respectively should be specified as 0.0. It should
be noted that the code automatically multiplies the value of LRESF(k) by a factor of 2 in accordance
with Reference 2.4 [section 15.6.5]. The code also automatically changes the units to f£'/min to be
consistent with all volumes used for calculations.

TSIRW(k) are four times from initiation of the event, in minutes, that the recirculation line leak rate
starts, changes, and/or stops. This was added to encompass the recirculation line valve seat-leakage
and may not be applicable depending on any future plant modifications to mitigate this leakage. If this
leakage is not applicable, values of 0 should be specified for TSIRW(k) on lines 18 - 21. Values of 0
should also be specified for the remainder of the times if less that four times will be used. Note though,
that a value of 0 can be specified to start the leakage if a corresponding value of LRSRW(k) is
specified. All values must be specified as whole numbers and should be chosen conservatively if the
actual value is not a whole number (i.e. if leakage starts at 19.5 min., use 19 min.)

LRSRW(k) are four possible recirculation line leak rates, in units of gpm. The leak rate can be
specified to change at the times corresponding to values of TSIRW(k), or 0.0 can be specified if the leak
rate is not applicable. Values of 0.0 should also be specified for all leak rates corresponding to a
TSIRW(k) value of 0. The code does not multiply this leak rate by a factor of 2, as LRESF(k) is, since
the Standard Review Plan does not specifically address this type of leakage. This value is also
automatically changed to units of ft/min by the code. -

lines 22 - 39
SOURCE(i), LAMBDA(i), DCF(thyroid,i), DCF(whole body,i)
[4F10.1]
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SOURCE(i) is the source term for each radionuclide, in units of Ci/MW,. The order in which the
radionuclides occur is shown below. These values have generally been taken from Reference 2.13 for
all accident analyses at Palisades, due to the unavailability of plant specific calculations.

LAMBDAC(]) is the radioactive decay constant for each radionuclide, in units of min”. These values can
be obtained from Reference 2.14.

DCF(thyroid,i) is the thyroid committed dose equivalent dose conversion factor for inhalation of iodine
and the thyroid deep-dose rate conversion factor for submersion in a cloud of noble gas. The units for
the input deck Rem/Ci-inhaled for iodine isotopes and (Rem/sec)/(Ci/m’) for noble gas isotopes.
These values must be obtained from Reference 2.12 for the thyroid organ, noting that the units must
be converted for use in the input deck. These values are for the noble gas isotopes on lines 22 - 34,
and for iodine isotopes on lines 35 through 39.

DCF(whole body,i) is the committed effective dose equivalent dose conversion factor for inhalation of
iodine and the whole body equivalent dose rate conversion factor for submersion in a cloud of noble
gas. The units must be the same as for the thyroid dose and dose rate conversion factors. These values
are not simply listed in Reference 2.12. These values for each radionuclide must be obtained from
Reference 2.12 by summing the weighted dose (or dose rate) conversion factors for every organ that
receives dose from the radionuclide. The units listed in Reference 2.12 must also be converted for use
in the input deck.

‘It should be noted that Kr-89 and Xe-137 do not have dose conversion factors in ICRP30, and therefore
do not result in a dose. These two nuclides were originally included in the code for using now outdated
dose calculation methods and were not removed when the code was written to use ICRP30
methodology. The dose conversion factors for this two nuclides should be simply specified as 0.000E-00.
The order of the radionuclides for lines 22 through 39 are as follows:

line 22 - Kr-83m
line 23 - Kr-85m

line 24 - Kr-85
line 25 - Kr-87
line 26 - Kr-88
line 27 - Kr-89

line 28 - Xe-131m
line 29 - Xe-133m
line 30 - Xe-133
line 31 - Xe-135m
line 32 - Xe-135
line 33 - Xe-137
line 34 - Xe-138

line 35 - 1I-131
line 36 - 1-132
line 37 - 1-133
line 38 - 1-134

line 39 - I-135
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line 40
INTRVALS
[110]

INTRVALS is the number of time intervals that radionuclide release rates are to be calculated for and
written to output files for use in the CONDOSE code for control room habitability calculations. This
can be any value up to 100, but need not be that many. Since the code calculates the radionuclide
release rates by adding the total activity of each radionuclide released during a time period and dividing
by the length of the time period, the time intervals should be chosen to correspond with most of the
points in time that the release rates will change by any large amount. Consideration should also be
given to times at which the control room HVAC system flow rates or other parameters change. This
will provide the smallest amount of error for control room habitability calculations in situations where
the release rate suddenly changes from very high to very low or vice versa. Times at which the release
rates change by very much would be times such as: when spray removal of iodine begins or changes,
when ESF or SIRW tank leakage begins or changes, when atmospheric dispersion factors change, and
etc. Times should also be specified when important parameters for control room habitability
calculations change, such as: when control room HVAC system flow rates or filter efficiencies change,
when breathing rates change, when control room occupancy factors change, and etc. Reference 2.29
should be consulted for more detail on the control room parameters. A value of 0 should be specified
if no release rates are needed for control room habitability calculations.

line 41 - 2

T2(1) ... T2(8)
[8F10.2]

T2(9) ........ T2(16)
[8F10.2]

etc.

T2(k) are the beginning and ending times, in minutes, for each of the time intervals for which the
radionuclide release rates are to be calculated and written to output decks. The output decks are for
direct use as input decks of the CONDOSE code for control room habitability calculations. The times
are specified with 8 values per line, and the total number of values listed should be 1 + INTRVALS
specified in line 40. If 0 is specified in line 40, no times are to be specified for T2(k) and NPRINT
should be specified on line 41. Also, none of the times specified should exceed the value of
DURATION specified in line 3. The first time should always be 0.00 and the last time interval should
always be 43200.00. These values do not need to be specified as whole numbers.

next line
NPRINT
[110]

NPRINT is the number of points in time, other than time zero, that the activity of each radionuclide
in the containment atmosphere, sump, and SIRW tank are to be printed in the output listing from the




Consamers

Power PALISADES NUCLEAR PLANT EA-PAH-91-05

f— ENGINEERING ANALYSIS WORK SHEET Sheet _ 33 of _ 50
SICIGAN'S PROGRESS .

code. Any number from 0 to 30 points in time can be specified, remembering that time zero is
automatically printed. If a value greater than 30 is specified, execution of the code -
will terminate and an error message will be given in the output.

last lines
TPRINT(NPRINT)
[8I10]

TPRINT(NPRINT) are up to 30 times, in minutes, at which the activity of each radionuclide in the
containment atmosphere, sump, and SIRW tank are to be printed to the output deck. Eight values are
specified per line, and the code will only read the number of values specified NPRINT. Zero should
not be specified as the first time, since the code automatically prints the time zero activities. Also, none
of the times specified here can be greater than time specified as the DURATION in line 3. If a value
greater than the DURATION specified in line three is given, execution of the code will terminate and
an error message will be given in the output. All values must be specified as whole numbers.

8.0 MHACALC EXECUTION

The MHACALC code is located in VMS8. The code was compiled in double precision using the
AUTODBIL(12220) specification. There are two exec files for execution of the code, MHA EXEC and
MHAB EXEC, both in the same location as the code. The MHA EXEC creates a VMBATCH
SUBMIT to execute the code as a batch job, and the MHAB EXEC executes the MHACALC code.
A listing of the MHACALC code, MHA EXEC and, MHAB EXEC are provided on the attached
microfiche. To execute the code, type MHA and hit enter. The filename of the input deck is then
requested in the format: Filename Filetype Minidisk-Number. An example of the proper format will
be given on the screen. At this point, CANCEL can be entered to abort execution of the code. The
next prompt requests all VMBATCH options. Hitting the enter key will continue execution of the code.

When execution of the code is finished, four output decks will be returned. One output deck will have
the same filename as the input deck, but the filetype will be LISTING. This will be the results of the
0

x"“G{nother output deck will have the filename and filetype - STACKRR DATA. This file contains the
radionuclide release rates from the containment atmosphere and ESF leakage for the time intervals
specified in the input deck, and can be used as an input deck to the CONDOSE code for control room
habitability calculations. The third file will have the filename and filetype - SIRWRR DATA, and will
contain the radionuclide release rates from the SIRW tank for the same time intervals as the
STACKRR DATA deck, also for use in the CONDOSE code. The last output deck will have the
filename and filetype - RPLOT DATA. This file is setup in the format required for the RETRAN code
PLOTER module, and contains all of the data needed to plot the dose equivalent iodine 131 activity
in containment versus time. These output files are discussed in the following section.
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9.0 OUTPUT DESCRIPTIONS

As mentioned above, four output files are produced from execution of the code. One output deck will
contain the offsite doses and related information. Two will contain the radionuclide release rates, one
for containment and ESF leakage and one for SIRW tank releases, during the time intervals specified
in the input deck. The other will contain all of the data needed to plot the dose equivalent iodine 131
activity in containment versus time using the RETRAN code PLOTER module.

9.1 OFFSITE DOSES FILE

The name of this file will be the same as the input deck used, with the filetype being - LISTING. This
file will vary in length, from 4 to 18 pages, depending upon the input specification of how many points
in time to print the activity in containment. If zero time points are specified to print out the activity
in containment, the minimum length of this file will be 4 pages. The first page will always be an echo
of the input deck, to ensure the accuracy of the information read by the code. The first li

x"G{ page will contain the title specified on the first line of the input deck. After the title, the second
page of the output will contain the initial activities of all of the radionuclides in the containment
atmosphere and the containment sump, listed in units of Curies. After the initial activities, the activities
in the containment atmosphere, containment sump, and the SIRW tank at each of the times specified
in the input deck will be listed, if additional times to print the activities are listed.

The second to last page of this output deck will contain the total activity of each radionuclude released
from each path, in units of Curies. After the total activity released, the Committed Dose Equivalent
(CDE) to the thyroid, the deep-dose equivalent to the thyroid, and the total of the two will be listed
for each release path and the total, at the site boundary (SB). Then the Committed Effective Dose
Equivalent (CEDE), the external whole body dose and the Total Effective Dose Equivalent (TEDE)
will be listed for each release path and the total, at the site boundary. Below this, the same will be
repeated, except all of the doses will be for the low population zone (LPZ) distance. Care should be
taken when chosing dose values from this page. For whole body dose, if only the external dose to the
whole body dose is desired, then the values listed for whole body dose should be used. If the
contribution from internal dose is desired for inclusion in the whole body dose, the TEDE or total
effective dose equivalent value should be used. The last line on this page will be the time specified in
the input deck for sprays to stop or the time at which the maximum elemental iodine decontamination
factor was reached, whichever is reached first.

The last page of this file is just the program execution summary. Examples of this output deck can be
seen on the attached microfiche.

9.2 RELEASE RATE FILES
The filename and filetype of these two files will be STACKRR DATA. If more than one execution of

the MHACALC code will be made, the name of these files will have to be changed each time. These
files will vary in length depending upon how many time intervals were specified for release rates, and
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will contain the release rate of each of the radionuclides of main concern for each of the time intervals
specified in the input deck. The STACKRR DATA deck contains the radionuclide release rates from
the containment and from ESF leakage, which are assumed to be released from the location of the
stack, not accounting for stack height (not assumed an elevated release). The SIRWRR DATA deck
contains the radionuclide release rates from the SIRW tank. The release rates are calculated as
uniform release rates over each time interval by dividing the activity released from the respective
release paths during each time interval by the time span of each time interval. The release rates are
given in units of 4Ci/hr, and the files are created for direct use in the CONDOSE code for control
room habitability calculations. Separate files are created for the stack release rates and the SIRW tank
release rates because the atmospheric dispersion relative to the control room intakes will be different
for the two assumed release locations.

The format of the release rates in these output decks is such that for each time interval there are three
lines of release rates for the radionuclides. Therefore, every fourth line of the files starts the release
rates for a different time interval. The radionuclides in each time interval are in the following order:

time interval 1

line 1- [Kr-83m] [Kr-85m] [Kr-85] [Kr-87] [Kr-88] [Kr-89]
line 2 - [Xe-131m] [Xe-133m] [Xe-133] [Xe-135m] [Xe-135] [Xe-137]
line 3 - [Xe-138] [I-131] [I-132] [I-133] [I-134] [I-135]

time interval 2

line 4 - [Kr-83m] [Kr-85m] [Kr-85] [Kr-87] [Kr-88] [Kr-89]
line 5 - [Xe-131m] [Xe-133m] [Xe-133] [Xe-135m] [Xe-135] [Xe-137]
line 6 - [Xe-138] [I-131] [I-132] [I-133] [I-134] [I-135]

etc.

The release rates are listed as such for each of the specified time intervals. The SIRW DATA deck
will contain all zeros for the release rates of noble gas isotopes since no noble gas is assumed to be
present in the sump solution. The release rates of all radionuclides in that input deck will be zeros until
the time at which leakage starts is reached. An example of these output decks can be seen on the
attached microfiche as the third and fourth documents under the heading CASEL.

9.3 PLOTTING DATA FILE

The filename and filetype of this file will be RPLOT DATA. If more than one execution of the
MHACALC code will be made, the name of this file must also be changed each time. This file will be
constructed in the format required for execution in the RETRAN code PLOTER module. When the
RETRAN code PLOTER module is executed using this file as the input deck, two figures will be
printed. The first figure will contain three plots of dose equivalent iodine 131 activity in containment
versus time; one plot for each chemical species of iodine. The second figure will contain one plot of
the dose equivalent iodine 131 activity in containment versus time, with the plot being the sum of the
three chemical species, or the total iodine activity. The plots of the three chemical species. will be for
the first 400 minutes to present a clear comparison of the effect of spray removal on the different
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chemical species of iodine. The plot of the total dose equivalent iodine 131 activity will be for the first
1440 minutes, or 24 hours, after which only radioactive decay will most likely be affecting the activity.
The plots of the three chemical species can also be performed for 24 hours with a minor change to this
data file, as will be discussed later. Notice should also be given to the scale of each axis of the figures.
Since one figure is for the comparison of the effect of sprays on the different chemical species and one
is for understanding of the overall effect, different scales were used for each axis of each figure.

The length of this file will vary, depending on the number of data points to be plotted. Two data points
for each of the chemical species of iodine, and for the total, will be listed for each time that the activity
changed by + or - 3%, up to 24 hours. The number of data points given for each plot will be specified
after the input card number for the plot data, then each line following will contain one time with a
corresponding data point. A comment line will be given before each set of data points, specifying which
plot the data points represent. '

A description of the data cards in this deck is listed below. These data cards are described by card
number, using data variable names consistent with the RETRAN-02 manual [Ref. 2.15].

Problem Control and Description Card.
010001 LDMP NDSET NFRAME NPLOTC NPLOTD ,NPEDIT NPTABL
LDMP = -3 = given by Reference 2.15
NDSET = 0 = number of tape data sets from which data is to be plotted

NFRAME = 2 = number of frames requested

NPLOTC = 4 = number of plot curve requests

NPLOTD-= 0 = number of combination plot curve requests
NPEDIT = 0 = option flag for tabular edits of curve data
NPTABL = 4 = number of tabular input data sets

Plot Data Table Cards
12XX00 NDATA TDATA(1) TDATA(2) -
XX = data table number 01, 02, 03, or 04
NDATA = number of data points
TDATA(1) = independent variable
TDATA(2) = dependent variable

Independent Axis Specification Data Cards

02XX01 XVAR XREG XLINOG XLENG XMIN XMAX XLABL
XX = frame number 01 or 02
XVAR = dummy variable = 'ABCD’ for frame 01 = "EFGH’ for frame 02
XREG = dummy value = 0
XLINOG = linear or logarithmic request flag
XLENG = length of independent axis, inches
XMIN = minimum value of independent axis = 0.0 for frame 01 =
XMAX = maximum value of independent axis = 400.0 for frame 01
XLABL = independent axis label = ‘TIME (MINUTES)’

"LIN’ for frame 01 = 'LOG’ for frame 02
8.0

1.0 for frame 02
= 1440.0 for frame 02

Dependent Axis Specification Data Cards
03XXYO YLINOG YLENG YMIN YMAX YLABL

XX = frame number 01 or 02
Y = dependent axis number for frame XX =1, 2, or 3 for frame 01 = 1 for frame 02
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YLINOG = linear or logarithmic request flag = ‘LOG’ for frame 01 axes 1, 2, and 3
= 'LIN’ for frame 02

YLENG = length of dependent axis, inches = 5.0

YMIN = minimum value of dependent axis = 1.E+03 for frame 01 axes 1, 2, and 3
0. for frame 02

YMAX = maximum value of dependent axis = 3.E+07 for frame 01 axes 1, 2, and 3

30.0 for frame 02

YLABL = dependent axis label = ‘ELEMENTAL (CURIES)’ for frame 01 axis 1

"PARTICULATE (CURIES)’ for frame 01 axis 2

"ORGANIC (CURIES)’ for frame 0l axis 3

"TOTAL DE I-131 (MEGA-CURIES)’ for frame 02

Plot Curve Request Data Cards
4XXY0S  YVARC IYREGC IDSETC YSCTRN YSCMAG * comment
XX = frame number 01 or 02
Y = dependent axis number for frame XX =
S = sequence number for plot on frame XX
YVARC = dummy variable = ‘TABL’
IYREGC = dummy value = 0 ,
IDSETC = data table number from which variable is retrieved, -XX from card 12XX00
-1 for frame 01 plot 1 = -2 for frame 01 plot 2 = -3 for frame 01 plot 3
-4 for frame 02 plot 1

1, 1 for frame 02
= =1

for frame 02

2, or 3 for frame 01
1,

2, or 3 for frame 01

These specifications can be changed prior to executing the RETRAN code PLOTER module, if so
desired. If the time for the three plots of the chemical species is to be extended further than 400
minutes, card number 020101 parameter XMAX can be changed. If a different title is desired for the
two figures, the second to last line should be changed. If any other information is to be changed, the
RETRAN manual [Ref. 2.15] should be consulted.

To execute the RETRAN code PLOTER module, type the name RETRAN and hit enter. A menu will
appear giving choices of which routine to execute. To chose the plotting routine, type: Filename
Filetype Minidisk-Number PD. The filename, filetype, and minidisk-number should be name of the file
containing the plotting data (RPLOT DATA 191 is the name given by the code), followed by the letters
PD. When execution is complete, the figures will automatically be printed on the Reactor Engineering
HP laser printer.

Examples of this output deck can be seen on the attached microfiche.

10.0 TEST CASES AND VERIFICATION

To verify the accuracy of the calculations performed by the code, three test cases were executed. These
test cases were then verified by alternate calculations or knowledge of the behavior expected. Test case
1 was used to verify the accuracy of all calculations performed by the code, and the input deck was|
therefore set up to make use of all of the calculations performed by the code. Test case 2 was used to
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ensure that the spray stop time (STOPSPRA in the input deck) performs the desired function of
terminating all spray removal of iodine. Test case 3 was used to ensure that a negative spray removal
coefficient would adequately model iodine re-evolution from the sump solution if the pH of the solution
is predicted to fall below 7. The name of the input deck used for each of the three test cases is listed
below.

Case 1 - CIMCALC DATA
Case 2 - C2MCALC DATA
Case 3 - C3SMCALC DATA

10.1 TEST CASE 1

Test case 1 was created to verify all of the calculations that the code performs. The input deck for this
test case, as mentioned above is CIMCALC DATA. This input deck is listed on the attached
microfiche. The parameters in this input deck are described line by line, below. Most of the
parameters used are taken from Reference 2.6. '

line 1: CASE 1: BENCHMARK RUN OF MHACALC CODE
.J This is just the title given to this case.

line 2: 1
This line specifies that the debug option is not to be used since a value greater than 0 is specified.

line 3: 43200
This line specifies that the calculations are to be performed for 43200 minutes, or 30 days.

line 4: 2530.0 0.10 40304.5

This line specifies the rated thermal power of the core, 2530 MW, as used in Reference 2.6 [pg. 34].
The next value is the containment leak rate, 0.1 %/day, which converts to 6.944E-07 min" as used in
Reference 2.6 [pg. 37 (LAML1 and LAMI 2 values)]. The third value on this line is the volume of the
sump, 40304.5 ff’, corresponding to 3.015E + 05 gallons as used for the recirculation volume in Reference
2.6 [pg. 37].

line 5: 100.0 25.0 50.0

This line specifies the fraction of the core’s noble gas inventory released to the containment atmosphere
as 100%, the fraction of the core’s iodine inventory released to the containment atmosphere as 25%,
and the fraction of the core’s iodine inventory released to the containment sump as 50%. These values
are the same as those used in Reference 2.6 [pg. 33].

line 6: 95.5 2.5 2.0
This line specifies the elemental fraction of iodine as 95.5%, the particulate fraction as 2.5%, and the

. organic fraction as 2.0% as used in Reference 2.6 [pg. 37].

| line 7: 2.0 10.0 1.0 2.0 38767.2 3739.3 3.00E-01

E
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The first value on this line is the iodine decontamination, or retention factor for ESF leakage, 2 as used
in Reference 2.6 [pg. 33]. The second value on this line is the iodine partition factor for ESF leakage,
10 as used in Reference 2.6 [pg. 37]. The third value on this line is the partition factor for recirculation
line valve leakage and was arbitrarily chosen as 1.0. The fourth value on this line is the multiplication
factor for the rate at which iodine exits the SIRW tank, and was arbitrarily chosen as 2.0. The fifth
value on this line represents the total volume of the SIRW tank and was arbitrarily chosen as 38767.2
fe. The sixth value on this line is the volume of water present in the SIRW tank at RAS, and was
arbitrarily chosen as 3739.3 f£. The last value on this line is the fraction of the iodine entering the
SIRW tank in a volatile form and was arbitrarily chosen as 3.00E-01.

line 8: 3.47E-04 1.75E-04 2.32E-04

This line specifies the 0 to 8 hour breathing rate as 3.47E-04 m’®/sec, the 8 to 24 hour breathing rate
as 1.75E-04 m’ /sec, and the breathing rate from 1 to 30 days as 2.32E-04 m’/sec. These values are as
used in Reference 2.6 [pg. 33].

line 9: 1.55E-04
This line specifies the 0 to 2 hour site boundary atmospheric dispersion factor as 1.55E-04 sec/m’ as
used in Reference 2.6 [pg 33].

line 10: 1.09E-05 6.94E-06 2.58E-06 6.25E-07

This line specifies the 0 to 8 hour LPZ atmospheric dispersion factor as 1.09E-05 sec/m’, the 8 to 24
hour LPZ atmospheric dispersion factor as 6.94E-06 sec/m’, the 1 to 4 day LPZ atmospheric dispersion
factor as 2.58E-06 sec/nr’, and the 4 to 30 day LPZ atmpspheric dispersion factor as 6.25E-07 sec/m’
as used in Reference 2.6 [pg. 33].

line 11: 1.00 0.00

The first value on this line is the spray removal coefficient for particulate iodine when the containment
sprays begin, 1.0 hr", which coverts to 1.667E-02 min* as used in Reference 2.6 [pg. 34]. The second
value on this line is the spray removal coefficient for particulate iodine after 98% of the particulate
iodine has been removed from the containment atmosphere, and was chosen as 0.0 since Reference 2.6
ended particulate iodine removal at the same time as elemental iodine removal.

line 12: 1 0.420
line 13: 5 10.000
line 14: 19 0.000
line 15: 720 0.420
line 16: 0 0.000

The first value on line 12 is the time at which full sprays are achieved, 1 minute [Ref. 2.6, pg. 35], and
the second value is the spray removal coefficient for elemental iodine when full sprays start, 0.42 hr',
which converts to 7.0E-3 min" as used in Reference 2.6 [pg. 34]. Line 13 specifies the first time at
which the spray removal coefficient for elemental iodine changes, 5 minutes, and the value the
coefficient changes to 10.0 hr’, which converts to 1.667E-01 min” as used in Reference 2.6 [pg. 34-35].
Lines 14 and 15 specify two more times at which the spray removal coefficient for elemental iodine |
change and the values the coefficient changes to, as used in Reference 2.6 [pg. 34-35]. Line 16 simply
contains zeros so as to not change the spray removal rate again.
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line 17: 25.57 0

The first value on this line specifies the maximum elemental iodine decontamination factor as 25.57 as
used in Reference 2.6 [pg. 23]. The second value on this line is the time at which containment sprays,
and all spray removal of iodine is terminated and is chosen as 0 to allow the maximum elemental iodine
decontamination factor terminate the spray removal of elemental iodine.

line 18: 19 0.2 19 1.0
line 19: 0 0.0 1440 0.0
line 20: 0 0.0 0 0.0
line 21: 0 0.0 0 0.0

The first value on line 18 specifies the time at which ESF leakage starts, 19 minutes, and the second
value specifies the ESF leak rate when the leakage starts, 0.2 gpm, as used in Reference 2.6 [pg. 33].
The third and fourth values on line 17 specify the time at which recircultion line valve leakage begins
and the leak rate when the leakage begins, arbitrarily chosen as 19 minutes and 1 gpm respectively.
On line 19, the first and second values are specified as 0 to indicate that the ESF leak rate does not
change, but the third and fourth values are arbitrarily specified as 1440 minutes and 0.0 gpm to indicate
that the recirculation line leakage stops. All values in lines 20 and 21 are specified as 0 to indicate that
the ESF and recirculation line leak rates do not change again for the duration of the calculations.

line 22: 2.998E+03 6.211E-03 0.000E-00 3.649E-06
line 23: 6.498E+03 2.579E-03 1.233E-03 1.269E-03
line 24: 2.999E+02 1.230E-07 0.000E-00 2.314E-05
line 25: 1.155E+04 9.120E-03 5.550E-03 5.684E-03
line 26: 1.690E+04 4.068E-03 1.439E-02 1.402E-02
line 27: 1.993E+04 2.201E-01 0.000E-00 0.000E-00
line 28: 1.760E+02 4.038E-05 0.000E-00 1.915E-04
line 29: 1.954E+03 2.198E-04 0.000E-00 3.823E-04
line 30: 5.648E+04 9.169E-05 4.317E-04 3.361E-04
line 31: 1.698E+04 4.530E-02 0.000E-00 3.618E-03
line 32: 9.781E+03 1.271E-03 0.000E-00 7.914E-03
line 33: 4.705E+04 1.800E-01 0.000E-00 0.000E-00
line 34: 4.433E+04 4.881E-02 7.811E-03 7.801E-03
line 35: 2.938E+04 5.986E-05 1.073E+06 3.256E+04
line 36: 4.160E+04 5.045E-03 6.290E+03 3.367E+02
line 37: 4.808E+04 5.554E-04 1.813E+05 5.550E+03
line 38: 6.218E+04 1.318E-02 1.073E+03 1.106E+02
line 39: 4.922E+04 1.754E-03 3.145E+04 1.121E+03

On each line is listed the source term, the radioactive decay constant, the thyroid dose (or dose rate for
noble gas) conversion factor, and the sum of the weighted dose (or dose rate) conversion factors for
each of the 18 radionuclides of main concern. The order of the radionuclides was given in section 7.0
of this analysis. The source term and radioactive decay constant values are the same as those used in
Reference 2.6 [pgs. 34 & 42]. The dose and dose rate conversion factors are from Reference 2.12,
converted to conventional units.
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line 40: 24

On line 40 is the number of time intervals for which radionuclide release rates are to be calculated.

line 41: 0.00 1.00 2.28 5.00 19.00 30.00 45.00 60.00
line 42; 75.00 90.00 105.00 120.00 135.00 150.00 165.00 180.00
line 43: 195.00 210.00 240.00 480.00 720.00 1440.00 1800.00 5760.00
line 44: 43200.00

On each of these lines are the arbitrarily chosen start and stop times (minutes) for the 24 time intervals
for which the radionuclide release rates are to be calculated and written to an output deck.

line 45: 24
This line specifies the arbitrarily chosen number of points in time that the activity of each radionuclide
in containment is to be written to the output deck.

line 46: 2 3 5 19 30 45 60 75
line 47: 90 105 120 135 150 165 180 195
line 48: 210 240 480 720 1440 1800 5760 43200

On these three lines are the arbitrarily chosen points in time at which the activity of each radionuclide
in containment is to be written to the output deck.

The four output decks from the execution of MHACALC with the CIMCALC DATA input deck are
listed on the attached microfiche. The names of the release rate output files and the plotting data file
were changed to CISTACKR DATA, C1SIRWR DATA, and CIMPLOT DATA to indicate case 1.
Attachment 1 contains all of the hand calculations to verify these three output decks. Pages 1 through
37 of Attachment 1 contain the calculations to verify CIMCALC LISTING, C1ISTACKR DATA, and
C1SIRWR DATA, and pages 38 through 51 contain the calculations to verify CIMPLOT DATA.

To verify the output, the activity of each of the radionuclides in the containment atmosphere and the
release rate of each of the radionuclides must be caluclated for each of the time intervals and times
listed in lines 41 through 44 and 46 through 48 of the input deck. First the initial acitivity of each
radionuclide in the containment atmosphere and containment sump is calculated using Equations (1),
(6), & (14) for the noble gas and iodine isotopes, where P corresponds to POWER in the input deck,
S corresponds to SOURCE in the input deck, f., corresponds to FNG/100 for noble gas and FIA/100
for iodine in the input deck, and £; corresponds to FIS/100 in the input deck. Also f.- corresponds to
FCF/100 in the input deck, and the total iodine activity for each isotope is just the sum of the activity
of each of the three chemical forms. The results of these calculations, shown on page 1 of Attachment
1, were compared to the initial containment activities given in CIMCALC LISTING showing excellent
agreement.

The activity of each radionuclide released from 0 to 1 minutes is then calculated from the initial
containment activity using Equation (5) for each noble gas isotope and Equation (11) for each iodine
isotope. In these equations, A, corresponds to CONTLR in the input deck converted to min’, A,
corresponds to LAMBDA in the input deck, Ag corresponds to SPRAPR in the input deck for
particulate iodine converted to min®, SPRAEL in the input deck for elemental iodine converted to
min’, and A always = 0.0 for organic iodine. Since full sprays are not achieved until 1 minute, from
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line 12 of the input deck, all values of A; = 0.0 during first time interval. The release rate from 0 to
1 minutes is then just the activity released divided by the duration of the interval, converted to units of
uCi/hr. The results of these calculations, shown on page 2 of Attachment 1, were compared to the
release rates for the first time interval given in CISTACKR DATA, showing excellent agreement also.

The activity of each radionuclide in containment at 1 minute is then calculated using Equation (3) for
noble gas in the containment atmosphere, Equation (8) for iodine in the containment atmosphere, and
Equation (16) for iodine in the containment sump. Equation (9) is then used to calculate the total
activity of each iodine isotope. In Equation (16), LR corresponds to LRESF in the input deck and
LR, corresponds to LRSRW in the input deck, both converted to ff /min. As given on line 18 of the
input deck, however, LRESF and LRSRW do not begin until 19 minutes and are zero before that time.
Vs corresponds to VSUMP in the input deck, but decreases after ESF and SRW leakage start. After
1 minute, spray removal of iodine in the containment atmosphere starts as is indicated on line 12 of the
input deck. The value of A¢ for particulate iodine is specified on line 11 of the input deck, 1.0 hr?,
which must be converted to min®. The value of A4 for elemental iodine is specified on line 12 of the
input deck, 0.42 hr' which must also be converted to min'. The value of A¢ for organic iodine will
always be zero. Using Equations (3), (8), & (16), the activity of each radionuclide in containment was
calculated at 2 minutes, again showing excellent agreement will the values given in CIMCALC
LISTING. The activity released from 1 to 2 minutes was then calculated. However, the next interval

for release rates is 1 to 2.28 minutes, so the calculations are repeated for the activity at 3 minutes and
‘ the activity released from 2 to 3 minutes. The release rate from 1 to 2.28 minutes was then calculated

using the equation shown on page 6 of Attachment 1. Again very good agreement was shown with the
values given in CIMCALC LISTING and CISTACKR DATA, with some very small differences due
to rounding error since the code keeps track of more significant digits than was carried by my calculator.

ERER EERFES
|
|

These calculations were continued for each of the times and time intervals that the containment
atmosphere activity and the release rates were specified to be written in the output decks. It is noted
that at 5 minutes, A for elemental iodine changes to 10.0 hr”, which converts to 0.167 min, as specified
on line 13 of the input deck. At 19 minutes, as specified on line 14 of the input deck, A4 for elemental
iodine changes to 0.0. Also at 19 minutes, as specified on line 18 of the input deck, LRESF and
LRSRW take on values. As discussed in section 6.2 of this analysis, the value of LRESF is multiplied
by a factor of 2 by the code resulting in LR = (0.2)(2)(0.13368) = 0.053472 ff /min. The value of }
LR,,, becomes (1.0)(0.13368) = 0.13368 ft’/min.

Comparing the calculated contaiment activity of each radionuclide to that given in CIMCALC LISTING
for 19 minutes, the roundoff error in the hand calculations for the iodine activity was starting to become
more significant. The roundoff error was becoming more significant since the activity of each chemical
species of each iodine isotope is calculated using exponential terms and the roundoff error keeps
increasing from using the results of each of the previous hand calculations. Therefore, the debug option
of the code was executed using the CIMCALC DATA input deck with DEBUG on line 2 specified as
0. The debug option was used so that the activity of each chemical species of each iodine isotope that |
the code calculated could be used. Since the debug option produces hundreds of pages of output, the
. page with the iodine activity at 19 minutes is given in Attachment 1 on page 8A. The values for the

iodine activity of each chemical species shown on page 8A of Attachment 1 were then used for the |
calculations of the activities at 30 minutes.
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Since the values of LR and LR, are non-zero after 19 minutes, the release of radionuclides from
these paths must be included in the calculations after 19 minutes. The activity of each radionuclide
released from ESF leakage is calculated using Equation (18), where DF. and PF. correspond to
DFESF and PFESF on line 7 of the input deck. The total activity of each iodine isotope in the SIRW
tank from recirculation line valve seat-leakage is calculated using Equation (21), with the intial SIRW
tank activity and release being 0.0. The activity of the volatile fraction of each iodine isotope in the
SIRW tank is calculated using Equation (21) again, but multiplying the second part of the equation by
the fraction of the total iodine in the sump water that is volatile, or FI2 from line 7 of the input deck.
The concentration of each iodine isotope in the SIRW tank air volume is then calculated using Equation
(25), where PFg,, corresponds to PFSRW, V,,, initially corresponds to VSRWLIQ, and V,, initially
corresponds to VIANK minus V,,, all on line 7 of the input deck. The activity released from the
SIRW tank is then calculated using Equation (22), where k, corresponds to KSUBD on line 7 of the
input deck. It should be noted that as all other calculations can be performed as one calculation of a
large time interval, calculations of the sump and SIRW tank activities, and the ESF and SIRW tank
releases must be calculated over 1 minute increments to avoid large error. This is due to the inter-
dependence of the equations on the values at the previous time step. A simple basic program was
written to perform the ESF and SIRW tank release calculations over any given time interval to verify
the values calculated by the code. A listing of this basic program and a calculation over a 1 minute time
step to verify it are listed in Attachment 2.

The calculated values continued to show very good agreement with the values given in CIMCALC
LISTING, C1STACKR DATA, and C1SIRWR DATA until 210 minutes, at which time the iodine
activities were somewhat off. Since A for elemental iodine was set equal to 0.0 after 19 minutes and
A for organic iodine never changes from 0, spray removal of particulate iodine must have changed
between 195 and 210 minutes. From section 6.1.2 of this analysis, the value of A¢ for particulate iodine
changes when the condition in Equation (13) is met. The value that A5 for particulate iodine changes
to is the second value given on line 11 of the input deck, 0.0 in CIMCALC DATA. As can be seen on
page 21 of Attachment 1, the condition of Equation (13) was met between 195 and 210 minutes. To
find the correct values of the particulate activity of each iodine isotope, the output of the debug option
execution that was mentioned previously was used. The page from the debug option output that
contains the iodine activity at 210 minutes is given in Attachment 1 on page 21A. The values for
particulate iodine activity on page 21A were then used to calculate the activity at 240 minutes, resulting
in values that agreed with that in CIMCALC LISTING, C1STACKR DATA, and C1SIRWR DATA.

After 720 minutes, as is given on line 15 of the input deck, the value of A¢ for elemental iodine should
change from 0.0 to 0.42 hr'. However, checking the condition of Equation (12), the value of DF,_,
given on line 16 of the input deck the condition has be exceeded prior to 720 minutes. This is shown
on page 24 of Attachment 1. This is also verified by the last line of the output deck CIMCALC
LISTING which gives the time at which DF,,,, was reached as 421 minutes. As is discussed in section
6.1.2 of this analysis, after that condition has been met, A5 for elemental iodine is set equal to zero for
the remainder of the incident.

After 1440 minutes (24 hours), two parameters change. The code automatically decreases A, by a factor
of 2, as discussed in section 6.1.1 of this analysis. The value of A, then becomes 3.472E-07 min". Also
at 1440 minutes, as is given on line 19 of the input deck, the value of LRgg, changes to 0.0. This ends
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the recirculation line valve leakage, and no additional activity is released through the SIRW tank. The
release rates of all radionuclides are 0.0 for each time interval in the CISIRWR DATA file after 1440
minutes. The calculations continued to be in very good agreement with the values given in CIMCALC
LISTING and C1STACKR DATA for the containment activity and the release rates out to the last time
point, 43200 minutes. This concludes that the code properly calculates the time dependant depletion
of the radionuclides and the release rates of the radionuclides from the two assumed release locations.
However, the activity of the radionuclides released and the resultant offsite doses must now be verified.

The activity released from each release path for each iodine isotope is totaled on pages 29 and 30 and
that of noble gas on page 31 of Attachment 1, showing the total during time intervals at which dose
calculation parameters change (breathing rate and atmospheric dispersion factors change at certain
points in time) and a cummulative total released over the 43200 minutes. The cummulative totals for
each isotope and release path shown on page 32 of Attachment 1 are also in good agreement with the
values given in CIMCALC LISTING. The iodine activity released from the containment atmosphere
was calculated to be slightly higher than that listed in the output, but is attributed to roundoff
differences and the spray removal coefficients changing between the time intervals for which hand
calculations were performed. '

The doses are calculated for 0 to 2 hours at the site boundary (SB) and for 0 to 30 days at the low
population zone (LPZ). Inhalation committed dose equivalent (CDE) to thyroid and committed
effective dose equivalent (CEDE) to the whole body from each of the iodine isotopes is calculated using
Equation (26) where DCE,, corresponds to DCF on lines 35 through 39 of the input deck, BR
corresponds to BREATH on line 8, and 5 /Q corresponds to CHIQSB or LPZCHI on lines 9 and 10
of the input deck. The external dose from each of the noble gas isotopes is calculated using Equation
(27) where DCF,,, corresponds to DCF on lines 22 through 34 of the input deck. Doses at the site
boundary are calculated using CHIQSB from line 9 of the input deck and the first value of BREATH
on line 8. Doses at the low population zone must be calculated in intervals. The first interval is 0 to
8 hours using the first value of BREATH on line 8 and the first value of LPZCHI on line 10 of the
input deck. The second interval is 8 to 24 hours using the second value of BREATH on line 8 and the
second value of LPZCHI on line 10. The third interval is 1 to 4 days using the third value of BREATH
on line 8 and the third value of LPZCHI on line 10. The last time interval is 4 to 30 days using the
third value of BREATH on line 8 and the fourth value of LPZCHI on line 10.

The results of the hand calculations for the site boundary doses are shown on page 32 of Attachment
1 for the thyroid dose and on page 33 for the whole body. These calculated values are in good
agreement with the values listed in CIMCALC LISTING. The results of the hand calculations for the
low population zone doses are shown on pages 34 and 35 of Attachment 1 for the thyroid doses and
pages 36 and 37 for the whole body doses. These values are also in good agreement with the values
listed in CIMCALC LISTING. The CEDE and thyroid dose from inhalation of iodine released from
the containment atmosphere were calculated to be slightly higher than that given in the output, but is
expected due to the total calculated releases being slightly higher. The little differences between the |
other hand calculated values and the values given in the output deck can be attributed to consistent
roundoff error throughout the calculations. This concludes that the code properly calculates the
radionuclide releases and offsite doses.
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The last calculations that need to be verified are the dose equivalent I-131 activities given in the output
deck CIMPLOT DATA for use in the RETRAN code PLOTER module. Dose equivalent I-131 activity
is calculated using Equation (28). To verify the values in CIMPLOT DATA, at each of the times that
the containment atmosphere activity was calculated, the dose equivalent I-131 activity for elemental,
particulate, organic, and total iodine have also been calculated as shown in pages 38 through 51 of
Attachment 1. At each of the times that the dose equivalent I-131 activities were calculated by hand,
the calculated values were compared to the values in CIMPLOT DATA for each of the chemical
species and the total. These showed close agreement. However, only 23 time points were calculated
by hand, whereas many more time points are given in CIMPLOT DATA. Therefore, an input deck for
the RETRAN code PLOTER module was made using the hand calculated dose equivalent 1-131
activities at the 23 time points, filename - PLOTCHK DATA. The PLOTCHK DATA input deck is
listed on pages 52 through 54 of Attachment 1. The two plots output by the RETRAN code PLOTER
module execution using PLOTCHK DATA are shown on pages 55 and 56 of Attachment 1. The
containment atmosphere activity plots in Attachment 1 can be compared to the plots on pages 1 and
2 of Attachment 3, created from execution of the RETRAN code PLOTER module using CIMPLOT
DATA as the input deck, showing excellent agreement. This concludes that the code calculates the dose
equivalent I-131 containment atmosphere activities correctly and writes the RPLOT DATA output deck
in the proper format for the RETRAN code PLOTER module.

10.2 TEST CASE 2

Test case 2 was created to verify that if a stop time for containment sprays is used in the input deck to
the MHACALC code, that all spray removal of iodine would be terminated setting the values of the
spray removal coefficients to 0.0. The input deck for this test case is CZMCALC DATA and is listed
on the attached microfiche. This input deck is almost identical to the input deck for test case 1, with
the parameters that are different being discussed below.

line 1: CASE 2: VERIFICATION OF THE SPRAY STOP TIME
This line is just the title and is changed appropriately for this test case.

line 14: 00.0 0.000

line 15: 000.0 0.000

These lines are changed to values of 0.0 so that the elemental iodine spray removal rate specified on
line 13 will continue until DF,, is reached or a spray stop time is reached, which ever is first.

line 16: 25.57 24.0 _

The second value on this line, STOPSPRA, has been changed from 0 to a value of 24 minutes.
Changing this value to 24 minutes causes the spray removal of elemental and particulate iodine to be
terminated at 24 minutes.

line 40: 00 ,
The value of INTRVALS has been changed to 00 to prevent the code from creating release rate files
since they are not needed for this test case.
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line 41; 00

The value of NPRINT was changed to 00 to prevent the containment atmosphere activity from being
sent to the output deck at a number of times. The containment atmosphere activity at different points
in time is unnecessary since a segarate output deck is created for plotting it with the RETRAN code
PLOTER module.

The MHACALC code was executed using the C2MCALC DATA input deck. The C2MCALC
LISTING output deck is listed on the attached microfiche. No release rate files were created since the
value of INTRVALS on line 40 of the input deck was specified as 00. The output deck set up for use
in the RETRAN code PLOTER module, however, was necessary and was renamed C2ZMPLOT DATA.
C2MPLOT DATA is also listed on the attached microfiche.

To evaluate the time at which spray removal of iodine ended, the last page of the C2MCALC LISTING
output deck can be examined. As can be seen, C2ZMCALC LISTING gives the time at which the DF,_,
or the spray stop time was reached as 24 minutes. This is the same time as specified in the input deck,
but it must be verified that the spray removal of iodine was terminated at that time. The only
difference between the spray stop time being reached and the DF,_ being reached is that when the
spray stop time is reached, spray removal of elemental and particulate iodine is terminated. When the
DFE,,, is reached, only that for elemental iodine is terminated. The RETRAN code PLOTER module
was executed using the CZMPLOT DATA deck, with the resultant plots shown in Attachment 4. As
can be seen on page 1 of Attachment 4, the elemental iodine activity and the particulate iodine activity
stop decreasing sharply at 24 minutes. This verifies that the spray stop time performs its desired
function. '

10.3 TEST CASE 3

Test case 3 was created to verify that use of a negative value for the elemental iodine spray removal
coefficient could adequately model iodine re-evolution from the sump solution to the containment
atmosphere. This situation can occur if the sump solution pH is allowed to fall below 7.0 at any time
during a LOCA, or the MHA. The input deck for this test case is C3SMCALC DATA and is listed on
the attached microfiche. This input deck is very similar to the input deck for test case 2. The
parameters that are different are explained below.

line 1: CASE 4: VERIFICATION OF IODINE RE-EVOLUTION
This line is just the title and again was changed appropriately for this test case.

line 12: 1.0 10.000
line 13: 19.0 5.000
line 14: 45.0 -1.000
line 15: 150.0 0.000

The second value of line 12 was changed to 10 to give the elemental iodine a large spray removal
coefficient so that a rapid decrease in elemental iodine activity can be seen. On line 13, the first time
at which the elemental iodine spray removal coefficient changes was arbitrarily chosen as 19 minutes
with a spray removal coefficient of 5 hr” to slow the decrease in the elemental iodine activity before
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the value of DF,,, is reached. On line 14, 45 minutes was arbitrarily chosen as the time at which
elemental iodine re-evolution would occur with a negative spray removal coefficient of -1.0 hr” so that
re-evolution does not occur at too rapid of a rate. On line 15, 150 minutes was arbitrarily chosen as
the time at which elemental iodine re-evolution would terminate.

line 16: 25.57 1440.0
The second value on this line was arbitrarily set at 1440 minutes for the spray stop time in case spray
removal of particulate iodine continued. '

The MHACALC code was executed using the C3MCALC DATA input deck. The C3MCALC
LISTING output deck is listed on the attached microfiche. As with case 2, no release rate files were
created since they were not needed for this test case. The output deck set up for use in the RETRAN
code PLOTER module is necessary, however. This output deck was renamed C3MPLOT DATA and
is also listed on the attached microfiche.

To evaluate the re-evolution of elemental iodine, the plots of the iodine activity versus time are used.
Therefore, the RETRAN code PLOTER module was executing using the CSMPLOT DATA deck. The
resultant plots from this execution are shown in Attachment S. If page 1 of Attachment 5 is examined,
the elemental iodine activity behaves exactly as would be expected considering the values specified on
lines 12 through 15 of C3SMCALC DATA. The elemental iodine activity decreases very sharply from
approximately 1 to 19 minutes. The decrease is then less sharp for just a few minutes before leveling
off. The reason for the elemental iodine activity leveling off is that the DF,,, value is reached at 22
minutes, as can be seen on C3MCALC LISTING, which terminates elemental iodine removal. At 45
minutes, the elemental iodine starts increasing at approximately the same rate as the particulate iodine
is decreasing. This is as expected since the particulate iodine removal rate is 1.0 hr” and the elemental
iodine re-evolution rate is 1.0 hr', or removal rate of -1.0 hr'. At 150 minutes the elemental iodine
activity levels off again since at that time the removal coefficient is set to 0. The particulate iodine
activity levels off at around 200 minutes, which is due to the condition in Equation (13) being met. At
that time the particulate iodine removal coefficient changes to the second value specified on line 11,
which is 0, in C3MCALC DATA. It is interesting to view the effect that the changing elemental iodine
activity has on the total iodine activity shown on page 2 of Attachment S. For this case, the elemental
iodine activity was always greater that that of the other chemical forms and was therefore dominating
on the plot of total iodine activity. This case has confirmed that the MHACALC code can also properly
model elemental iodine re-evolution into the containment atmosphere if the rate at which re-evolution

is to occur can be determined.

11.0 SUMMARY

The MHACALC code was written to calculate the time dependent activity of iodine and noble gas in
the containment atmosphere and sump following a LOCA. The containment atmosphere was modeled
as a single, well-mixed space. This is accepted by the Standard Review Plan since the containment
sprays cover at least 90% of the containment building space and the air coolers are available to circulate
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the sprayed and unsprayed regions. The containment atmosphere activity and the sump activity are
modeled as non-interactive, intended for use with Regulatory Guide and Standard Review Plan activity
source terms. Modeling the atmosphere and sump as non-interactive means that the activity removed
by containment sprays will not be added to the activity of the sump solution since the sump activity will
be assumed high enough to account for the interaction when using regulatory guidance on the activity
source terms. Three removal mechanisms are modeled for the iodine in the containment atmosphere:
radioactive decay, removal by containment sprays and surface plateout, and leakage of the containment
atmosphere to the environment. For noble gas in the containment atmosphere, only radioactive decay
and leakage of the containment atmosphere are considered. An output deck is created for direct use
in the RETRAN code plotting routine which creates plots of the iodine activity versus time. Plots of
the dose equivalent I-131 activity for each chemical species and for the total are created.

The MHACALC code also determines the resultant offsite radiation exposure doses by modeling the
possible release paths from containment. The code can model the release of radionuclides to the
environment from leakage of the containment atmosphere, leakage of ESF components into the
safeguards rooms during recirculation of sump water, and seat-leakage of valves in the recirculation
lines to the SIRW tank during recirculation of sump water. The doses are calculated using the
methodology and dose conversion factors of ICRP30. Using the ICRP30 methodology, doses are
calculated as the committed dose equivalent (CDE) to the thyroid, the deep-dose equivalent to the
thyroid, the committed effective dose equivalent (CEDE) to the whole body, external dose to the whole
body, and the total effective dose equivalent (TEDE). The CDE to the thyroid is from inhalation of
iodine, and the CEDE relates the dose to all organs from inhalation of iodine to a whole body dose.
The deep-dose equivalent to the thyroid is contribution from submersion in a cloud of noble gas, and
the external dose to the whole body is dose from submersion in a noble gas cloud. The TEDE adds
the contribution to the whole body dose from internal organs to that to the whole body externally. The
doses were all calculated separately for each release path.

The code also calculates the release rates of the radionuclides of concern for specified time intervals
and writes them to two output decks, one containing release rates from containment and ESF leakage
and one containing release rates from the SIRW tank, for use in the CONDOSE code which performs
control room habitability calculations.

The methodology used to write the MHACALC code was described in full detail and the input deck
for the code was explained line by line also giving limitations and suggested values for each parameter.
To verify the functions performed by the code, three test cases were executed. The first test case made
use of all of the calculations that the code performs and was verfied by alternate calculations for every
value sent as output from the code. The second test case was used to verify that by specifying a
containment spray stop time in the input deck, the removal of elemental and particulate iodine would
be terminated at the desired time. The test case confirmed that the spray stop time function of the
code works correctly also. The third test case was to verify that a negative elemental iodine spray
removal coefficient specified in the input deck would model re-evolution of elemental iodine, and results

verified that the code did so correctly.
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12.0 CONCLUSION

All of the calcuclations that the MHACALC code performs have been verified by alternate calculations
that show agreement for all values. All of the desired functions that the code will perform have also
been verified showing that the code performs the functions correctly. Therefore, the MHACALC code
is functionally correct for performing radiological analysis of LOCA’s at Pahsades in accordance with
Regulatory Guide and Standard Review Plan guidance.
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10.

LIST OF ATTACHMENTS

Test Case 1 Verification of TRYMHA DATA Deck Execution With Hand Calculations, 57 pages.
Basic program and verification to perform alternate sump activity release calculations 4 pages.
Test Case 1 RETRAN Plots of CIMPLOT DATA Deck, 2 pages.
Test Case 2 RETRAN Plots of C2ZMPLOT DATA Deck, 2 pages.
Test Case 3 RETRAN Plots of C3MPLOT DATA Deck, 2 pages.

Letter from E.C. Beahm (Martin Maietta Energy Systems, Inc.) to Jay Y. Lee (NRC) dated
February 5, 1992, 3 pages.

Form 3698 9-89, Palisades Nuclear Plant Engineering Analysis Checklist, 1 page.
Procedure No. 9.11 Attachment S, Technical Review Checklist, 1 page.
Form 3110 1-82, NOD Document Review Sheet, 67 pages.

Microfiche Titled - EA-PAH-91-05 MHACALC CODE BENCHMARK, 1 fiche.




®

. b BB A | 7, y
@ cu:;u:i::‘fkw AET Y //::agzggscldeUCZL/IEAR PJL'ANT EA- _Zw-97-04
power ANALYSIS CONTINUATION SHEET Sheet _y of £«
nmmn% Rev # .
_HaNPCALES, _FOR | CASEX o eferencertomment
IWNrTIAL ,¢c TV f/zs AV cowr. /7,"/.
44,, }’5~;‘,, . _PERS30 Ay
e G A=l oble Gas
. . S /VM @) Z eRS Zadlpe
X -B3n 2998503 T SPEEHE . S ,
Ko -85 G.978E73 LevyER Semp  Zomms Lerrily
KeoB5 2997802 RSEPERS | Mar SPSE
Av-87 . //s.sé'wi_ e ATRREED ’ L Skes
. Kr-F8. LéTorue  H bR
k87  L5736vy  sovzes?
‘..;Xe /3w L RPEPR Y es3Er F
Xe-IZ3m_ L90ES3 . ppyiEnd
Xe-/33  séubevy 4«:?£?2 B
Xe ~/35n [ E55E4Y }4.’2/(5*. >
Xe-/35  gopfes> ayFseed
Xe-/137  dpas+y ,/./?&é'fg_. S
Ae-/138  Hsxz3Er4 .A/,z.?é‘»? : /\./s'z'(ci)
T/ 29388 VT 7Y A._Q_?.f_?_/?ﬂ?wlw. L
T3 YubEet  24MErP | Szi2EnT ;
Z-130  ABMSErr  sowieew  GofrEn7
L -/3% {.:Wé':%, 372347 | Aaicawd
/35 4922849 IpsEvE | G226Er T
_.r?crw/'r/ RELERSEP Fitan . w/r /f-rm
X -~/ mn
: P /éé/ 67: -4 e
@:%}é‘r(- : "f*"" )
for Z‘ao/u;e (-g-n .
C?/ m 0 —(Berd’ *)sm)At)
JM sedom
Qﬂﬁ&' = ¢+A.'+4\tpit /= ‘—0““' *3’,'4'?)48')

&P
. @7 )¢+A.+Auy

&L= @e/an + arT + Dot

{/ _ —5“4-)4 *35%)@)

Form 3650 6-89




@

L2 # LR
consumers
Power

R

DT TRCHIENT 4

PALISADES NUCLEAR PLANT

ANALYSIS CONTINUATION SHEET

Rev #

EA - _fou/-7/-05

Sheet

of _ &

E

. Kr=B%5n
ks

L Ke-87
 Xeot3m
Kel33m
 Ae/33

 Xe-/35__.
 Xe/3FE

. Ne -/38
- Z-r3/ .

Z-133

Z-Ss

- dor Woble 645

= J 24 ?'

= g PHVE-R mia’

Ase/ex ’)s/eﬁt ’)507 &

2.5 ??J'J .
/-23&5"?.

Ar-88 . . mw:;«z .

228/

/\/e ’/..’5/)-_

? . S.IKE-S.
Z-132

Z-137  A3/ER

 LARSSs

A/(e)

for Todine (a)

1-5.‘,;,')
G.ANE-3 )

. ?/20:-3 C_

9'.4:?385.’5‘.
Y AR
7875 |
. 4S3&E-2
| 4 zw!-s.p
L8047
488/&-2

SOYSES
s.sspe-Y

___;Q_L)_

D R5H7.
//, 7 S

B w&?zwi.?ég

214322

37 veed

AR/PSS

99,2285,
27,455 .

w980

smek
Z("'g)

AP &

ARSRE#T
VA Zidd
R-Ffer s

AL P

b 3gr
RH3zE

SEESESF

ARSI E

S Isvsnr

/ 750é'f7 .

L A93/ELT

ASL2IY

76.8908._ . .
2 9;0/4.5
L /BRARDE.

%53?#’#7, o
AECRE#Y

AP AT

2088

2R/ :
LALERFE

(t-)é

/ié4 é‘—/

1lOP3ERT

AR+ Y .

L GRBE+P

A RPELY

(}aﬂ), )Ar

, [:5 Oresdireamye - Geadi A o livdeory ]

 God (et Nt Aserom )AL

Ala e/én = remw &

/l/cn;wf= Neapa (&‘—
P 4-)1

A/cur/ > A f’;’) ( ‘

—6‘4),*),/”4{)4#
)At' o

Reference/Comment

G5V sr”
BBl ER TP

Form 3650 6-89




LS

L
Consumers
Power
POWERING

o

AT 7RCHAIEN T Z
PALISADES NUCLEAR PLANT

ANALYSIS CONTINUATION SHEET

EA - pu-9/-25

Sheet _ >3

of %4

Rev #

C@lmta

A a,)

AP B3 Zﬁ?&f’f?‘.fw;.v., i
Y Y~ R
A7 ES5 --
, K/-.'ﬁ'?;m .j
- Kr 88

, .,K"ﬁf
Xe-/}'/,.,

. Ke-/33m l ,
re=/35
Xe /XSm

Ke-/35

. Xe=/[37 .

 Xe-138

Z=-/3/

| SpAES

Y4 2EFE+ P
4’&¢4£+7
4 «5‘35‘5’

4 ?/35‘( co
WY 7 S
LSO E#7

/. BELE+?
 Re/BELF

Z-r132_ { )
3.037&487

. 17/3.3.
Z-/3y

Logsers

LEYHELTE L

RE7sE»7

S gezelm

Reference/Comment

Ar

Z-135

L Ka =3
-8%5a .
Ae-85

Kr ‘57 e

3./06’ Er? ‘

s B2rir

A Eve .
Pre i AR

2587545
2. BiPEsF

Aoty = 867

Azl = .03

Dsep =& &
' Neo Slone

Abjw’ _ﬂ(a.gz.. A/__d—c
I—/)/ A ?/2!«7 Y SbbLvS . 7MErs [ IHEA

| Kn-88
| YT S
Xe3m
 XedZZer
. Xe=/33 .
Xel35m
‘Xe'-lz,s‘w
. Xe-/37 .

X -/328

L HRY2E47
3297 EPT

L2 s ‘i

Le29&7r8
3. TR E2 7
AT

L. HEPEAT
| RV

| 3 303&rE .
LBIEEZE

| Ays3EeS

X132 2 9'747:;2

L EI3 288REr

| Z/3Y. 34337
Z-135

2.992&+7

.28 5058 L. SELE
P HSErS [ oPSEvrS 3,605

AER6EAS £, 205845 3.588&

| Abrs
P 3 AT

7 S22 507
ra b.675527

6.2&?5* 7

Z¢/7!{5 A b62E5: 3-3&4’1; Fb6/E+P

Form 3650 6-89




Y B A 2 -

ATTRCHEN T 2
PALISADES NUCLEAR PLANT

ANALYSIS CONTINUATION SHEET

EA - gop-2/-o5

Sheet
Rev #

L4 of _&£4

Ao -85n.
A7 £
Lo =87

Kn-B7.

X /X5,
KNe /35

a4

/33

Z 38
T (35

4 -85 .
Xe -/Ym

N /F0m
Aee 23

,(/g -/372 B
Ae-£38

0 (éz.), /=2 2men
LS 2/8R
M SP3S
- vs2g

ReNs
R7.5/9%
25. /8%

. 8.3872
B.472
772255
278257
SP/ISYE
£3.478
o455
/R, 98/é

/8. /33é
R).4g%6%

Ab. P777 3
2/. 5638

Reference/Comment

Form 3650 6-89




@ FOGS
consumers

Power

POWERING

SERERER

AT TRCH Y ENT7 X
PALISADES NUCLEAR PLANT

ANALYSIS CONTINUATION SHEET

EA- 2/ -9/-05

Sheet

s  of 4

Rev #

A7 -if
Xe..;/a,’/@.w

Xe:{-’?;._,,,

Z=I37
ZAIS

Ne-/53a

Ferzs
)z-132 .
Z /55 .
Z-157.

T=430
Pl _
1% 3 2

,?.zot«;,a?w et
arepesc 5
A ?27?#2 B
Xe-t25
*e—/.;?' P4 7.35!,‘7

KXetsh

& ?.!d>£';‘?
e 4/{((#7

A é,ffé'»‘ Z..

Nt siom
S PERELF f'
2 w&pz..,.,i .
2L+

3.'5/&!* ?

w.7?%4",1?'

/'7. 8ry. .

/7 7/26(

| ,,,;5_,;?/354, o

il ETE
& = 24'3
/ f. 5’.3/&'

&.3&?2
, 3. (/3/4/
?7 7255
24 . & 4/0.3
E. /335’

‘ 5.? 74%’,%%;.
a mzr

Mgz i

4/ FESS.
/ 2(2 &5 ,4.5'
7 .335( f_s'

7 075*5

: 3

://i: 1?’?

273066 SRR S
2'?& 2333 ‘

Reference/Comment

N

A_/sme

L &0 72&73
7 /.3 7(*-5:.% e 7 .5{/ J— *5

é ./?fe’»-.r

2&‘. 7383

074,24'/7

,?/ 3433

i
: 3 : :
e e - —
’ i B 3
5 H
: : : i
P [ R—— - wh
. : :
N £
1 : :
3 H ¢
¢ N
g e o e
U SO JOT S
¥ ; ;
: 5
J— SRS RS - -
— — i s
N H
: " . -
]

RSIEEPT

\.7?725*5‘

.%A’J!ZJAZM .

| é.oPPERE

RS L i

EN7 %

&./153&E~P

Form 3650 6-89



FO5S
gonsumers
Power
POWERING

A9ES

AT TRECHAENT 4

PALISADES NUCLEAR PLANT
ANALYSIS CONTINUATION SHEET

EA- Z24/-o/-05

Rev #

Sheet _{__ of S5

‘ }

M,ngwgs (’
Vk?fﬁbaﬁm éw.j.ﬁz7:;3
If-éffm N | éiz&ffé
ke -zs,;w M 7
.J6~3? '
W&¢z;g%
/éF/J/m '
A/g—/J}n
,/\’e /33
12455»
Xe
,xé—437
N -/35
, 1'7:.'/3/”». N
-1?£15Mwnw

/ ?4?'5#7
«/Wlfaf

-/35

7 ;72?&’*5

e B I

. ,/.__zfsffzw o
,Z&ﬂkzlgwg
S EYERG

7 (/-72 '73"'4) = [@(NZMM) '/'o.78 (06‘1—’3"’/0))] * /X/a *5/23
.,W“Q,M Ww; S u.wm‘w%w}.mmw.;w.ﬂ\..h fw.-.w.wm_ e e o ; :

" -~
H
: H
N i

g”/43%z;zQM;WmiWQHQNM;M;W;MMHWi BT §
L rearErr ] L SO
N S U SR R SO U S N S
_ﬂswau%f,jwmim,aulegw,éww;WJ B U A R B

L. SEPET

D77 7 AL U N S A SO A SN U
Flaas251) = [r2lteesny v 08

H

. é—fﬂm
Nea

/6‘ '5 3,': 7 353 £¢4
x$-£5b4 '
L F7.
W}%J? 4VﬂuV7
Mhhf?hwmm HEPBEF
A’e ~/3/m R «53:«-5
Xe -/3_3m .
Xe-/33

A«zhgg

temveaz
_ ASFRerS
[ 7 R

4 939Ems {

L RRFSE
P A
L rkssE
3T.asé

| SEY38F .

272770 ‘ S
Y7

. BBeE .
/75’. Y2

Reference/Comment

"‘3

7-75"51311
3. d‘*?d’é?g
6. 7EPL fﬁ
.‘3:._(’(/.{;4?‘ .
AIABE T

5-,7%«

e

([;'7'
{-U”)’”) * z;?’

L ASé&4P | .

fB5SEvZ

L APEBE#E
5. 98530 &7

o FCFREFE |

Form 3650 6-89




@ consfm;s& = 1550 P,A‘?LI7SZ\/I;f: :lTJi,L’E;R‘:LANT EA- Zoy-3/ 08
Rower ANALYSIS CONTINUATION SHEET Sheet _2 _ of £&
MICHIGAN'S PROGRESS Rev # ’
/‘/e.'.'/..?.ﬁ'm' ZYISEAT 7. 7709 S ERIEAD.
L Xe—(25 _ 2.9bsv7 . 3Y. 2843 A HR7 ST
X /3E 4838er7 B . 5827 2472605
46 /38 B F73c07 /28. 2868 2, P255+P .
L »-_A__éﬁiféa—— . Alea gl AL ' Nes Newmp_
TA3/ L asesT HIIFErS | ZPErT | SBUUESR 3 Prre
L TA32. Q3B2EF K Hsvs u:/;?»?!,«é‘ L RYIEPR P 77 g
' Z-133  agmevy Tbprers g ReSers | apYREvE | LAYsEer
Z-L3Y | 3Y7EVE BKLO2ErS A364595 . BEFRPP. zif&?
Z-A35  RH5E7 | FAQRES | L7605 2979697 g
o | _ smer (7o)
| L & 3250 7 2Smin _
T30 250882 D sizers
Tz H385Y /B3 ERT
Z/33 | Y5298 L29pERT
. Tazy A ISRBELT
Z-135 420438 L26654F .
Afler Sm,}o Ase/ = Dy 2 }:;/'JT’
,1/ by @/ 7 ’”"’ 054/7n,, (cz) 7236;7,”,” {,f*) .
e B3m  LPWEwé . 684629 . . 2 P24 &8
Kr-Bon  LSZ T S50 LisiEns
REGPERS . . A 3IPSE .
. Ke-Bs  SfgfEP =% 3. /47677
ArB7 | RASFLT . RSY. 3’/25 A&F &
k-85 3957807 >96.0455 é5PE?
Ke-87  ZaEns Su.s5HIT. 2165548
Xe=I3m 4 YSpirs L H.3BR7E AESSEe ¥
Xe-/Z3n . Y IXYEE - AR 7&r ROSSELE
Xe-133 a2 Er8  1338.2/85. 5 ISDLsP
2/35m . LT 296. 5674 ADSPE+T
Xe-135  gypeer | 237835p ARBERT
Xe-I37 | 3.873&4 I7LeT. | R3855:8
X138 LSO /9. 3452 2454507

Form 3650 6-89




E
consumers
Power
POWERING

£rERe

MICHIGAN'S PROGRESS

AL

TR AIEANT L

PALISADES NUCLEAR PLANT
ANALYSIS CONTINUATION SHEET

EA-_ZBoy/-%/-25

Sheet _g_ of L&

e /IA; o ... . Nt ot o M——— __Aél___ __A/m.
I3 _Les¥EE | B.4EErE 3. PBE~S PN 4
Z132 ke - A BYEns L PRIEns | BPEIEAE
Fo135 | 2bHEeE S.SIPEwS . . gbBErs . 3852544
LB . APWE  SL38ERS  LIIIESS | 3.7R0EVE G./236A7
T35 R.675L6 ..5‘5%75(5‘ }4%;’4:” Y227
_Prts)  _grmman ()
P A WP  RPEEE
rff/_?: 973245 L RPEuE
Z-r5> /'/ A HSS B % 49&71*5 -
P /34/.51/?7 . S.PeE
T35 WBBIRS o _4:.97;;»4“
Abter JFmis Dsotm =R >.,,,,,z -0, MM?,,,; -
‘ ESF S ot S ,azs LRz =2C2pm) /336% ) = 053¢
L Zﬂszn/ /;/m(r/b"%ffw)
@ 3Oma . -
. STHCK
S ___Aé¢__, @ /"ﬂ'”’” . /2 i
Lo -E3nm é.296£06 w?zp? -, L AL
LoibSm _ LSHED - [JREERE 642058
Ko-85 rsprers sy R
Kr-b7  2222&F /5. 77 /N F.748&48 .
Ke-88..  3F5&+7 . RF5.6e22 . /o BAZEPP
Ar-87 | L.E38ewy . Arza L f ,./,,?075-7
A T Y  339%  LpErERT
Ne-33m  4.WE4d f37..£5‘8'3 . 5 .?.0#?(—5‘
Xe-/33 /. 95E1E /REE. 6826 S22 E~P
-A3En . LI64ERT. JRP.D838. 5. 762648
Ke-135 | RBOIE+T /83.259 Ny 7o
Xe</3F  B3%&EsS SRPYE FREI&v7?
Xe -/38 2.5 F 262. 244/ LY3REAT

Reference/Comment

i

[w/;r/ valves
aCl /9mep from
, ﬂ‘q)um ovipit|
Singe rormdefs
Error was
accww}y)

pe‘:7 oplion
ovlow? 4or |7

N mipn. Or aa(z'

ﬂd/d .

Form 3650 6-89



0.1424E+08 CPART = 0.2521E+07 ‘ = 0.1392E+09 COPART = 0.3644E+07 J = 19 MIN
19 MIN  LAMBS(1)= 0.167 LAMBS(2)= 0.017
0.6944E-06 LRESF = 0.0000E+00 LRSRW = 0.0000E+00 VLIQ = 0.3739E+04 J = 19 MIN
BR = 0.3470E-03 CHIQ = 0.1090E-04 J = 19 MIN

CELEM

LAMBL

1]

clem. —=]-131 NIA(N,1) = 0.1671E+07 NCA(NUC) = 0.1671E+07 J = 19 MIN
/a/z-——‘;i-131 NIA(N,2) = 0.3438E+06 NCA(NUC) = 0.2015E+07 J = 19 MIN
gzyu————4>l-131 NIA(N,3) = 0.3712E+06 NCA(NUC) = 0.2386E+07 J = 18 MIN
I-131 NIS(NUC) = 0.3712E+08 QIESF = 0.0000E+00 QISRW = 0.0000E+00 J = 18 MIN
C

I-131 ASRW(NUC) = 0.0000E+00 CAIR(NUC) = 0.0000E+00 J = 19 MIN
1-131 Q(NUC) = 0.1762E+01 J= 19 MIN

el —>1-132 NIA(N,1) = 0.2153E+07 NCA(NUC) = 0.2153E+07 J = 19 MIN
parfe —>1[-132 NIA(N,2) = 0.4428E+06 NCA(NUC) = 0.2596E+07 J = 19 MIN
gzy.————';ﬂ-132 NIA(N,3) = 0.4781E+06 NCA(NUC) = 0.3074E+07 J = 19 MIN
1-132 NIS(NUC) = 0.4781E+08 QIESF = 0.0000E+00 QISRW = 0.0000E+00 J = 19 MIN
C

1-132 ASRW(NU
1-132 Q(NuC)

0.0000E+00 CAIR(NUC) = 0.0000E+00 J = 19 MIN

) =
= 0.2275E+01 J = 19 MIN

oflems. —>1-133 NIA(N,1) = 0.2710E+07 NCA(NUC) = 0.2710E+07 J = 19 MIN
par?.—>1-133 NIA(N,2) = 0.5573E+06 NCA(NUC) = 0.3267E+07 J = 19 MIN
o;g-——-——-‘>l-l33 NIA(N,3) = 0.6018E+06 NCA(NUC) = 0.3869E+07 J = 19 MIN
1-133 NIS(NUC) = 0.6018E+08 QIESF = 0.0000E+00 QISRW = 0.0000E+00 J = 19 MIN
C

I-133 ASRW(NU

)
1-133 Q(Nuc) =

= 0.0000E+00 CAIR(NUC) = 0.0000E+00 J = 19 MIN
0.2857E+01 J = 19 MIN

elorwr, ———>> 1-134 NIA(N,1) = 0.2757E+07 NCA(NUC) = 0.2757E+07 J = 19 MIN
pprlee——>1-134 NIA(N,2) = 0.5670E+06 NCA(NUC) = D0.3324E407 J = 19 MIN
c@’h""’"“—4’1-134 NIA(N,3) = 0.6123E+06 NCA(NUC) = 0.3936E+07 J = 19 MIN
1-134 NIS(NUC) = 0.6123E+08 QIESF = 0.0000E+00 QISRW = 0.0000E+00 J = 19 MIN
C
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1-134 Q{NuC)

0.0000E+00 CAIR(NUC) = 0.0000E+00 J = 19 MIN

) =
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1-135 NIS(NUC) = 0.6022E+08 QIESF = 0,0000E+00 QISRW = 0.0000E+00 J = 19 MIN
C

1-135 ASRW(NU
1-135 Q(NuC)

0.0000E+00 CAIR(NUC) = 0.0000E+00 J = 19 MIN

) =
= 0.2860E+01 J = 19 MIN
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1-132 NIS(NUC) = 0.1823E+08 QIESF = 0.1213E+01 QISRW = 0.2395E-01 J = 210 MIN
1-132 ASRW(NUC) = 0.1158E+05 CAIR(NUC) = 0.8960E-01 J = 210 MIN
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1-134 ASRW(NUC) = 0.3149E+04 CAIR(NUC) = 0.2436E-01 J = 210 MIN
1-134 Q(NUC) = 0.5279£+00 J = 210 MIN
elor — > 1-135 NIA(N,1) = 0.1939E+07 NCA(NUC) = 0.1939E+07 J = 210 MIN
PI’ZMI-ISS NIA(N,2) = 0.1953E+05 NCA(NUC) = 0.1958E+07 J = 210 MIN
ay.mI-IBS NIA(N,3) = 0.4307E+06 NCA(NUC) = 0.2390E+07 J = 210 MIN
1-135 NIS(NUC) = 0.4304E+08 QIESF = 0.2860E+01 QISRW = 0.5648E-01 J = 210 MIN
C

0.2731E+05 CAIR(NUC) = 0.2112E+00 J = 210 MIN
.4578E+01 J = 210 MIN
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FILE: CHKPLOT DATA Al VM/IS 5.1

* VERIFICATION OF CIMPLOT DATA FOR CASE 1
=MHACALC DATA PLOTS

010001 -3 0 2 4 0 0 4
*TABLE 1 - ELEMENTAL IODINE
120100 23

+ 0. 2.370E+07
+ 1. 2.370E+07
+ 2. 2.353E+07
+ 3. 2.336E+07
+ 5. 2.302E+07
+ 19. 2.224E+06
+ 30. 2.217E+06
+ 45, 2.209E+06
+ 60. 2.202E+06
+ 75. 2.193E+06
+ 90. 2.184E+06
+ 105. 2.176E+06
+ 120. 2.168E+06
+ 135. 2.160E+06
+ 150. 2.152E+06
+ 165. 2.144E+06
+ 180. 2.137E+06
+ 195. 2.130E+06
+ 210. 2.124E+406
+ 240. 2.112E+06
+ 480. 2.016E+06
+ 720. 1.936E+06
+ 1440, 1.748E+06
*TABLE 2 - PARTICULATE IODINE
120200 23

+ 0. 6.206E+05
+ 1. 6.205E+05
+ 2. 6.098E+05
+ 3. 5.994E+05
+ 5. 5.790E+05
+ 19. 4.575E+05
+ 30. 3.797E+05
+ 45. 2.945E+05
+ 60. 2.285E+05
+ 75. 1.773E+05
+ 90. 1.376E+05
+ 105. 1.067E+05
+ 120. 8.284E+04
+ 135. 6.429E+04
+ 150. 4.990E+04
+ 165. 3.873E+04
+ 180. 3.007E+04
+ - 195. 2.334E+04
+ 210. 2.141E+04
+ 240. 2.127E+04
+ 480. 2.031E+04
+ 720. 1.949E+04
+ 1440. 1.760E+04
*TABLE 3 - ORGANIC IODINE
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FILE: CHKPLOT "~ DATA Al VM/IS 5.1

120300 23

+ 0. 4.965E+05
+ 1. 4.964E+05
+ 2. 4.963E+05
+ 3. 4.962E+05
+ 5. 4.959E+05
+ 19. 4.940E+05
+ 30. 4.926E+05
+ 45, 4.907E+05
+ 60. 4.888E+05
+ 75. 4.870E+05
+ 90. 4.853E+05
+ 105. 4.835E+05
+ 120. 4.819E+05
+ 135. 4.802E+05
+ 150. 4.786E+05
+ 165. 4.771E+05
+ 180. 4.755E+05
+ 195. 4.740E+05
+ 210. 4.725E+05
+ 240. 4.692E+05
+ 480. 4.479E+05
+ 720. 4.299E+05
+ 1440. 3.882E+05
*TABLE 4 - TOTAL IODIN

120400 23

+ 0. 2.482E+07
+ 1. 2.482E+07
+ 2. 2.464E+07
+ 3. 2.446E+07
+ 5. 2.410E+07
+ 19. 3.176E+06
+ 30. 3.089E+06
+ 45, 2.994E+06
+ 60. 2.919E+06
+ 75. 2.857E+06
+ 90. 2.807E+06
+ 105. 2.766E+06
+ 120. 2.733E+06
+ 135. 2.705E+06
+ 150. 2.681E+06
+ 165. 2.660E+06
+ 180. 2.643E+06
+ 195. 2.627E+06
+ 210. 2.618E+06
+ 240. 2.603E+06
+ 480. 2.484E+06
+ 720. 2.385E+06
+ 1440 154E+06

. 2.
020101 ‘ABCD’ O 'LIN’ 8.0 0.0 400.0 'TIME (MINUTES)’
030110 ‘LOG’ 5.0 1.E+03 3.E+07 'ELEMENTAL (CURIES)’
030120 ‘LOG’ 5.0 1.E+03 3.E+07 ‘PARTICULATE (CURIES)’
030130 ‘LOG’ 5.0 1.E+03 3.E+07 'ORGANIC (CURIES)’

401101 ‘TABL’ 0 -1 * PLOT TABLE 1 ON FRAME 1
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FILE: CHKPLOT DATA Al VM/IS 5.1

401202
401303
020201
030210
402101

"TABL’ 0 -2 * PLOT TABLE 2 ON FRAME 1

'TABL’ 0 -3 * PLOT TABLE 3 ON FRAME 1

"EFGH’ 0 ‘LOG’ 8.0 1.0 1440.0 'TIME (MINUTES)'’
"LIN’ 5.0 0. 30.0 'TOTAL DE I-131 (MEGA-CURIES)’
‘TABL’ 0 -4 0. 1.E-06 * PLOT TABLE 4 ON FRAME 2

=PLOT CHECK - CTMT ATMOSPHERE DOSE EQUIV I-131 ACTIVITY



T
&
i
£

(SALNNIW) 3IWIL

4 T LY AT 7TRCAENT ]
ORGANIC (CURIES) R
103 10* 10° 10° 107 108
| L] IR RRRLLLI T 1T 1T rrrm VT irIrmm 1 T T T 1 1B BALL
PARTICULATE (CURIES) a
103 10t 10° 108 107 108
ELEMENTAL (CURIES) .
103 10t 10° 108 107 108
[ ]
8L ) -
é |— ® -
N
g ? -
5| ! } i,
gl |
w
8 - —

00h

AJ3HI 1Od

ALIATLOY T€1-1 AIND3 3SOQ 3JY3IHISOWLIH LWL -

VT AV v/l g "]

fse 55 of 58



(SILNANIW) 3WIL

A 9
(S3T14NJ-603aW) TE€T-1 30 WIOL

8l

he

o€

ol mo_ NH: {01 co— o
ALIATLIOY 1€T1-T AIND3 3500 3YIHLSOWLIH LWLID - NI3HD 1071d

oh

sar

£

51

H

5

I5 PO 25 Pézy

Tl LA VAR W ey |

L% ph A

T LVIHN O L LY



10 REM PROGRAM TO CALCULATE MHA ESF & SIRW RELEASES OVER A TIME INTERVAL
15 DIM QSRW(5),QESF(5),LAMI(5),N(5),ASRW(5),A12(5),Q(5),C(5),NUCS(5)
20 VTANK = 38767.2

30 VRAS = 3739.3

35 PFESF=10

36 DFESF=2

40 PFSRW
45 KSUBD
46 F12 = .3

50 LRSRW = .13368

55 LRESF = .053472

60 INPUTUSTART TIME OF INTERVALY;ST

70 INPUTWEND TIME OF INTERVAL": ET

75 INPUTSUMP VOLUME AT BEGINING OF INTERVAL, FT**3";VSUMP

80 DT=ET-ST '

90 VLIQ=VRAS+(LRSRW*(ST-19))

100 VAIR=VTANK-VLIQ

101 FOR 1=1 T0 5

102 READ NUCS(I)

103 NEXT I

104 DATA 1-131, 1-132, 1-133, I-134, 1-135

110 FOR I=1 TO 5

115 QSRW(1)=0!

117 QESF(1)=0!

118 a(1)=0!

120 READ LAMI(I)

130 NEXT 1

140 DATA 5.986E-5, 5.045E-3, 5.554E-4, 1.31BE-2, 1.754E-3

170 INPUTMINITIAL SIRW ACTIVITY OF EACH IODINE™;ASRW(1),ASRW(2),ASRW(3), ASRW(4),
ASRW(5)

175 INPUTMINITIAL 12 SIRW ACTIVITY OF EACH IODINE;AI2(1),A12(2),A12(3),A12(4),
A12(5)

180 INPUTMINITIAL SUMP ACTIVITY OF EACH IODINE™;N(1),N(2),N(3),N(4),N(5)
190 FOR I=1 TO 5

200 C(I1)=AI2(1)/(VAIR+PFSRW*VLIQ)

205 QCI)=CC1)*LRSRW*KSUBD*1

210 NEXT 1

220 FOR J=2 TO DT+1

230 VLIQ=VRAS+LRSRW*(ST+J-1-19)

240 VAIR=VTANK-VLIQ

250 FOR I=1 TO 5 ,

260 QESF(I)=QESF(I)+((LRESF*N(1))/(PFESF*DFESF*VSUMP*LAMI(1)))*(1-EXP(-1*
LAMI(1)))

270 ASRW(I)=CASRW(I)-Q(I))*EXP(-LAMICI)*1)+(LRSRW*NCI )/ (LAMI (1)*VSUMP) )*
C1-EXPC-TXLAMI(1)))

271 IF (ASRW(1)<9.999999E-21) THEN ASRMW(I)=01

275 A12(1)=(A12(1)-Q(1))*EXP(-LAMI(I)*1)+(FI2*LRSRW*N(1)/(LAMI (1 )*VSUMP))*
(1-EXPC-1*LAMI(1)))

276 1F (AI2(1)<9.999999E-21) THEN AI2(1)=0!

280 C(I1)=AI2(1)/(VAIR+PFSRW*VLIQ)

282 Q(1)=C(1)*LRSRW*KSUBD*1

285 QSRW(I1)=QSRW(I)+Q(I)

287 N(I1)=NCI)*((VSUMP- (LRESF+LRSRW)*1)/VSUMP)*EXP(- 1% (LAMI(1)))

290 NEXT I

295 VSUMP = VSUMP-(LRESF+LRSRW)*1

1
2

* FILE: BENCHMHA.BAS
** PAGE: 1 of 1 . Length: 2405
P e st e ve e e o v e ok e e e o e v e A o e ok Y ok e ek o Lines

Created: 02/14/ p:30
Queued: 02/14/9 148
e e deve ve et vtk e o o e ok e e o ke Rk de ik

bytes.

1to78
300 NEXT J
410 PRINT USING '\ \";"NUC", " Asrw nuo AL nun Cair ",
n oesfll' n erull' [} Nsu'pll

415 FOR 1=1 TO 5
419 PRINT USING "\
420 PRINT USING "

\";NUCS(D);
TG ASRUCT);AT2(1);C(1);
425 PRINT USING "_ _ ####. ####;QESF(1);QSRWCI);
426 PRINT USING "_ _ #.####""""":NCI)
430 NEXT 1
435 PRINT "WSUMP =";VSUMP,"VLIQ =";VLIQ,"VAIR =";VAIR
437 PRINT " w
440 PRINTMSTART NEXT INTERVAL AT END OF THIS ONE (Y or N) 7"
450 XS=INPUT$(1)
460 IF X3="N" THEN 600
470 ST=ET
480 INPUTYEND OF NEXT TIME INTERVAL';ET
490 DT=ET-ST
500 FOR 1=1 TO 5
520 QSRW(1)=0l
530 QESF(1)=01
540 NEXT 1
550 GOTO 220
600 END

=3
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Ok
RUN
ART TIME OF INTERVAL? 30
TIME OF INTERVAL? 31
VOLUME AT BEGINING OF INTERVAL, FT#**3? 40302.44
ITIAL SIRW ACTIVITY OF EACH IODINE? 1.3531E3,1.6543E3,2.183E3,1.9452E3,2.157E3

INITIAL I2 SIRW ACTIVITY OF EACH IODINE? 4.0592E2,4.9628E2,6.5487E2,5.8355E2,6.4
709E2 -
INITIAL SUMP ACTIVITY OF EACH IODINE? 3.709E7,4.523E7,5.981E7,5.296E7,5.907E7

NUC Asrw AT2 Cair Qesf Qsrw Nsump

I-131 1.4760E+03 4.4279E+02 1.1422E-02 2.4598 0.0031 O0.3709E+08
I-132 1.7956E+03 5.3867E+02 1.3895E-02 2.9929 0.0037 0.4500E+08
I-133 2.3801E+03 7.1400E+02 1.8418E-02 3.9668 0.0049 0.5978E+08
I-134 2.0942E+03 6.2826E+02 1.6206E-02 3.4902 0.0043 0.5227E+08
I-135 2.3490E+03 7.0468E+02 1.8177E-02 3.9152 0.0049 0.5897E+08

VSUMP = 40302.26 VLIQ = 3740.904 VAIR = 35026.3

START NEXT INTERVAL AT END OF THIS ONE (Y or N) ?
Ok

1LIST 2RUN 3LOAD" 4SAVE" 5CONT 6,"LPT1 7TRON 8TROFF 9KEY O0SCREEN
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7 ] o __EL.E.M
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FEB-86-1952 29129 FROM CHEM DEVELOP SECTION 0 813642268  P.02 %3
'mmm MARIETTA ENERQY SYSTEMS, INC. | PosT oo s x : W
QAX RIDOE. TENNXSOES 67091 |;;
February $, 1992 \rS, .
b
'-!,{-,'{e
Mail $top 10 D4 0
Washington, DC 20835 ‘ i
Dear Jay i

As a follow.up to our telephone convensations, I will outline & technique for odculiting iodine
partitioning in & Safety Injection Refueling Wates Tank. The steps of the calculation are as follows:

1. Calculate the concentration of {odine in recirculating water. This will be the curies of fodine
in contsinment divided by the volume of recirculating water. To caleulate curies of jodine in
rantainment, we would recammend that you use the total core inventory of lodine multipliod
30.92. Toe factor 092 comm from NUREBG/CR.5747 (December 1991) by

P. Nourbakhash for a PWR low.pressure sequencs.

. 2 Caleulate the total eurlss of lodine Jeaked lnto the Refueling Water Tonk. This s the cuties
pet unit volume calculated i step 1 multiplied by the total volume leaked.

3. Calculate the curies of iodine as I that was leaked into the Refucling Water Tank. For this
we recommend a fraction of 3 x 10 of the total curfes leaked into the tank (as calculsted
, lnstep 2). This factor is based on NUREG/CR-5732 (July 1991) by Beahm et al. and applies

to the case where pH control bas maintgined the pH at 27.0.

4.  Caleulate the partitioning of the curies of I In the Refueling Water Tank, Ia this calculation,
it is safe to assume that the I, will not hydrolyze to produce iodide (I') and iodate (10,)°

. because of the pH of § in the tank. The partition eoeficient for I; can be obtained from
Equation 26 oip NUREG/CR-5732. We may amume an ambient tertperature of 25°C .

(289 K), and this would give a pactition coefSctent for I of 70.8. By using the definitionof | |
partition coefScient, wo ¢an obtain the curics of lodine in the Refusling s .

actit potact foe 1, » Mnahm / m&hm

volmns waie fn WAk~ volume gas in taak

The curies as I leakod into the tank (calculated in step 3) must bo either in the gas or in the
Waien: ﬂ;;;.';-:

curios I, in leaknge = curles 1, in water + cuwrles I, in ges .




M BOVELOP CCCTION TO 010042200 n.oz

mmmmmﬂmmbamrm@w
catim L in g outies 1, in loakage
volums ges {0 tank  [patition cosficlent for I, © volums wader in tank + volume gas in tank]
Obviously, the same unit-for volume should be used throughout the calculation.
Best rogards, '
Tc adwn

E C Beabm

o 7 SV ov b OO R T —
oo Vs  L49o . ‘
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PALISADES NUCLEAR PLANT
ENGINEERING ANALYSIS CHECKLIST

Items Affected By This EA

Affected
Yes No

Revision
Required

Identify*

Closeout

40
4.1
42
43

5.0
5.1
5.2
5.3

6.0
6.1

2
6.3
6.4
6.5

6.6
6.7
6.8

6.9

Other EAs

Design Documents Elec
E-38 through E-49

Design Documents Mech
M259, M664, M665

LICENSING DOCUMENTS

Final Safety Analysis Report (FSAR)
Technical Specifications

Standing Order 54 |

PROCEDURES
Administrative Procedures
Working Procedures

Tech Spec Surveillance Procedures

OTHER DOCUMENTS
Q-List

Plant Drawings
Equipment Data Base
Spare Parts (Stock/MMS)

Fire Protection Program Report
(FPPR)

Design Basis Documents
Operating Checklists

SPCC/PIPP Oil and Hazardous
Material Spill Prevention Plan

EEQ Documents

a
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-0 00
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KRR R RRAEKR
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X
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1.
2.
3.

Corrective Action Document?
Safety Evaluation?
EEQ Evaluation Sheet?

Is PRC Review of this EA Required?

Yes No

N
O
O
O

1%

%}
b
&

Do any of the following documents need to be generated as a result of this EA:

Reference

Reference

Reference

mnpleted By _W

Date 2/4/7 Z

*|dentify Section, No, Drawing, Document, etc.




T Lt e R 0 Proc No 9.11
IECHNICAL REVIEW CHECKLIST Att?chment 5
Revision §
A - _BH-9/-25  ReV. _0 Page 1 of 1
This checklist provides guidance for the review of engineering analyses.
. Answer questions Yes or No, or N/A if they do not apply. Document all
comments on a 3110 Form. Satisfactory resolution of comments and completion

of this checklist is noted by the Technically Reviewed signature on the
Initiation and Review record block of Form 3619.

1.

lo.

1.
12.

Have the proper input codes, standards and design
principles been spaecified?

Have the input codes, standards and design principles been
properly applied?

Are all inputs and assumptions valid and the basis for
their use documented?

Is Vendor information used as input addressed correctly in
the analysis?

If the analysis argument departs from Vendor
Information/Recommendations, is the departure
Justification documented?

Are assumptions accurately described and reasonable?

Has the use of engineering judgement been documented and
Justified?

Are all constants, variables and formulas correct and
properly applied?

Have any minor (insignificant) errors been identified? If
yes; Identify on the 3110 Form andi justify their
insignificance. |

Does analysis involve welding? If Yes; verify the
following information is accurately represented on the
analysis drawing (Output document).

® Type of Weld

o Size of VWeld

©® Matsrial Being Joined

o Thickness of Material Baing Joined
® Location of Weld(s)

o Appropriate Weld Symbology

Has the objective of the analysis been met?

Have administrative requirements such as numbering and
format been satisfied?

(Y, N, N/A)
Y

Y

MA

N

N

9

B
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PALISADES NUCLEAR PLANT Proc No DWC-2

ECHNICAL SPECIFICATION SURVEILLANC CEDU Revision 12
Page 7 of 8

TITLE: PCS RADIOCHEMISTRY ANALYSIS

5.2.7 Analyze for dose equivalent I-131 as follows:
a. Perform gamma analysis of sample.
Gamma Spectrum Tag Word Number: File Number:

Sample Taken By: / /
Signature Date Time

b. 'Ca1cu1ate Iodine Dose Equivalent factor using gamma spectrum
results using the formula listed below:

Data : Results
[-131 (uci/ml) x 1.0000 =
[-132 (pci/ml) x 0.0361 =
I-133 (pci/ml) x 0.2700 =
I-134 (uci/ml) x 0.0169 =
I-135 (uci/ml) x 0.0838 =
1-131 S .
Sum 21 435 " I-131 Dose Equivalent Factor
Analysis Performed By: /
Signature Date
Calculation Verified By: /
Signature Date

c. Record data as applicable on Attachment 4, "PCS Activity
Analysis" of Chemistry Procedure CH 1.5, "Operational Chemistry
Logs, Records, Graphs, Labels and Data Sheets.”

d. If specific activity is 2 1.0.microcurie per gram dose equivalent
I-131, sample frequency shall be increased to once every four
hours,

5.3 Complete Attachment 3, "PCS Chemistry Analysis" and Attachment 4,
"PCS Activity Analysis" of Chemistry Procedure CH 1.5, "Operational
Chemistry Logs, Records, Graphs, Labels and Data Sheets."

5.4 Laboratory Supervisor shall complete Acceptance Criteria and
Operability Sheets.
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Table 11T Dose to Critical Orpsn Per lodine Curie Irhaled

Jodine
Isotope

131
132
133
1%
135

'le(uc)

6.57 = 10°
8.39 x 1¢°
7.52 x 10°
31 x 10°
2.42 x 10°

C. External Gacea Dose Calculstions

n”/A.,( rads.curie”) T.E.
6

1.48 x 10 1o

£.35 x 30" . rn35
4.0 x 107 270
2.5 x 10" 017
1.2'0:105 ")z‘i

The external gamaa radiation dose at the exclusiocn and low population zone

distances due to fission products contsined in the reactor building were deter-

mined in the following sanner,

The source of radiation was considered to be

those fission products released from the pricmary systea to the containment

building-~krypton, xeaoon, iodines, and a wixiure of thc' resaining “solid"

pixed fission products.

Troa a point source of radistion-given off by a specific guzma emittiﬁs

isotops, the dose rate at a distance,d (meters),away in alr is given by.

eguatien (10).

Dose rate, D' (reds.sec”™)) o prPo(H-) x[:—"](curies.m'

° (di0.80c>

x 3.7 x 10

x 1.6 x 10"%Corgs.ev)) x p.(aet..er-l) Be !

® 1,293 x l.O’\'srma.mttu-"3 ) x 102 (crsa.gru'l-rnd-

curie ) x E‘(Hev.dis'

1
1y
HdgmAt

1 -
air ) .

xkﬂdz'(netug)..‘........-.....--(10_)

In equatioa (10), the dose buildup factor, B, is expressed by equution

(2022

B.l’k}ldu-----oc-o.n-nto-l(loﬁ)

After combining terms, equation (10) can be expressed as

~-ud - t

- -2 = 3 -1 fye
D' = 0.9?5 .}x pr Pop, ¢ (L e kndfe x e (rads.sec” ). o ..{13)

DP=Ce

25
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6.290E+03 3.367E+02
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N

410
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FOSS  1R95

OUTPUT CONTAINMENT AND SIRW TANK ACTIVITY AT SPECIFIED TIMES

IF (NPRINT.NE.O.AND.NPRINT.GE.KPRINT) THEN

IF ((TPRINT (KPRINT).EQ. (J-1)).OR. (TPRINT (KPRINT) .EQ.J) .OR.

(TPRINT (KPRINT) . EQ. (J+1) ) ) THEN
WRITE(6,614) J
DO 410 NUCLIDE=1,18

IF (NUCLIDE.GT.13) THEN

WRITE(6,620) NUCNAME (NUCLIDE), NCA(NUCLIDE),

NIS(NUCLIDE), ASRW(NUCLIDE)

WRITE(6,700) QIA(NUCLIDE), QIESF(NUCLIDE),
QISRW (NUCLIDE), AIZ2(NUCLIDE)
WRITE(6,700) NIA(NUCLIDE,1), NIA(NUCLIDE,2),

NIA(NUCLIDE,3), VSUMP

WRITE(6,701) QSTACK(NUCLIDE), Q(NUCLIDE)

ELSE

WRITE(6,620) NUCNAME (NUCLIDE), NCA(NUCLIDE),

QSTACK (NUCLIDE), Q(NUCLIDE)

WRITE(6,700) DDETH(1), DEWB(1),

ENDIF
CONTINUE
WRITE(6,702)
WRITE(6,700) CDECA(1),

WRITE(6,700) CEDECA(1), CEDEESF(1),
WRITE(6,700) CDECA(2),
‘WRITE(6,700) CEDECA(2), CEDEESF(2),
WRITE (6,621)
IF (TPRINT(KPRINT).EQ.J) THEN
KPRINT=KPRINT+1

ENDIF

ENDIF

ENDIF

FORMAT (8X,4 (7X,E11.4))

FORMAT (8X,2(7X,E11.4))

FORMAT (/)

DDETH (2), DEWB(2)

CDEESF(1), CDESRW(1),
CEDESRW (1),
CDETH (2)

CDETH (1)

CDEESF (2), CDESRW(2),
CEDESRW (2),

MHA06680
FAR

\\4

IF (NPRINT.NE.O.AND.NPRINT.GE.KPRINT.AND.TPRINT (KPRINT).EQ.J) THENMHAO6690

WRITE(6,614) J
DO 410 NUCLIDE=1,18
IF (NUCLIDE.GT.13) THEN

WRITE(6,620) NUCNAME (NUCLIDE), NCA(NUCLIDE),

NIS (NUCLIDE), ASRW(NUCLIDE)
ELSE

WRITE(6,620) NUCNAME(NUCLIDE), NCA (NUCLIDE)

ENDIF
CONTINUE
KPRINT=KPRINT+1
LPAGE=LPAGE+1

INSERT PAGE BREAK AFTER ACTIVITY HAS BEEN PRINTED 2 TIMES

IF (LPAGE.EQ.2) THEN
WRITE (6,621)
LPAGE=0

ENDIF

ENDIF
DO 411 NUCLIDE = 14,18
0

QIA (NUCLIDE)=0.
NCA (NUCLIDE)=0.0

411 CONTINUE

MHA06700
MHAO06710
MHAO06720
MHA06730
MHAO06740
MHAO06750
MHA06760
MHAO06770
MHA06780
MHAO06790
MHA06800
MHA06810
MHA06820

- MHA0O6830

MHA06840
MHA06850
MHA06860
MHAO06870
MHA06880
MHAO06890
MHA06900
MHA06910



CASE 1: BENCHMARK RUN OF MHACALC CODE

1
43200
2530.0
100.0
95.5
2.0
0.35e-03
0.15E-03
0.11E-04
1.00
1
5
19
720
0
25.57
19
0
0
0
0.300E+04
0.650E+04
0.300E+03
0.116E+05
0. 169E+05
0.199E+05
0.176E+03
0.195E+04
0.565E+05
0.170E+05
0.978E+04
0.471E+05
0.443E+05
0.294E+05
0.416E+05
0.481E+05
0.622E+05
0.492E+05
24
0.00
75.00
195.00
43200.00
24
2
90
210

0.10
25.0

2.5

10.0
0.18E-03

0.69E-05
0.000
0.420
10.000
0.000
0.420
0.000

0

2
0
0

0000

0
0.621E-02
0.258E-02
0.123€E-06
0.912E-02
0.407€-02
0.220E+00
0.404E-04
0.220E-03
0.917e-04
0.453E-01
0.127€e-02
0.180E+00
0.488€-01
0.599E-04
0.505E-02
0.555€-03
0.132e-01
0.175E-02

1.00
90.00
210.00

3
105
240

40304.5
50.0

2.0

1.0
0.23e-03

0.26E-05

19

1440

0

0
0.000£+00
0.123E-02
0.000E+00
0.555E-02
0.144E-01
0.000€E+00
0.000€E+00
0.000£+00
0.432€-03
0.000E+00
0.000E+00
0.000E+00
0.781€-02
0.107e+07
0.629E+04
0.181E+06
0.107E+04
0.315E+05

2.28
105.00
240.00

5
120
480

2.0

0.62€-06

1.000

0.000

0.000

0.000
0.365€E-05
0.127€-02
0.231E-04
0.568€-02
0.140£-01
0.000£+00
0.191€-03
0.382E-03
0.336E-03
0.362E-02
0.791E-02
0.000E+00
0.780E-02
0.326E+05
0.337e+03
0.555E+04
0.111E+03
0.112E+04

5.00
120.00
480.00

19
135
720

CASE 1: BENCHMARK RUN OF MHACALC CODE

38767.2

19.00
135.00
720.00

30
150
1440

3739.3 0.30E+00

30.00
150.00
1440.00

45
165
1800

INITIAL ACTIVITIES IN CONTAINMENT

45.00
165.00
1800.00

60
180
5760

"lIIlE

60.00
180.00
5760.00

75
195
43200

* FILE: CIMCALC.LST

* PAGE: 1

TIME =

1SOTOPE

-7 Xe-131m
Xe-133m
Xe-133
Xe-135m

7 Xe-135
Xe-137
Xe-138

7 1-13

o 1-132
1-133
1-134

- 1-135

TIME =

1 MIN

1SOTOPE

0.
0.
0.

0.

—> Kr-88

0.

Kr-89

0.

Xe-131m

0.

—» Xe-133m

0.

Xe-133

0.

Xe-135m

0.

Xe-135

0.

of 28 .

0 MIN

ACTIVITY IN CONTAINMENT

CTMT. ATM.
ACTIVITY
(Ci)
0.7585E+07
0.1644E+08
0.7587E+06
0.2922E+08
0.4276E+08
0.5042E+08
0.4453E+06
0.4944E+07
0.1429E+09
0.4296E+08
0.2475E+08
0.1190E+09
0.1122E+09
0.1858E+08
0.2631E+08
0.3041E+08
0.3933€+08
0.3113e+08

Length: 195230

RRRRANRARRREAARANRARERARANRY | {nes

bytes.
1 to 110

SUMP
ACTIVITY
(ci)

0.3717e+08
0.5262E+08
0.6082E+08
0.7866E+08
0.6226E+08

Queued:
Vedevevede e v vk ok o o e e v o

Created: 02/26/9 214
02/26/9 22
*

ACTIVITY IN CONTAINMENT AND SIRW TANK

CTMT. ATM.
ACTIVITY
(Ci)

0.75386+07 SV

1843E-03 QIETHy
0.1640E+08
1843€£-03
0.75876+06
1843E-03
0.2896£+08
1843€E-03
0.4258E+08
1843€E-03
0.4046E+08
1843E-03
0.4453E+06
1843E-03
0.4943E+07
1843€-03
0.1429€+09
1843E-03
0.4106E+08
1843E-03

@.2471F208 g

1843€-03

SUMP
ACTIVITY
(Ci)

0.5251E+010%
0.2192E-03 ¢rw?

0.1140E+02

0.2192€-03

0.5269E+00

0.2192€-03

0.2020E+02

0.2192€-03

0.2963E+02

0.2192€E-03
0.3143E+02
0.2192E-03

0.3092E+00

0.2192e-03

0.3433E+01

0.2192€-03
0.9923e+02
0.2192e-03
0.2917E+02
0.2192€-03
0.1717€+02
0.2192€-03

SIRW TANK
ACTIVITY
({3 )]

Q
wg1
152 0,1541E-04 0°

0.1296E-04 o
0.1140E+02

0.1541E-04

0.5269€+00

0.1541E-04

0.2020€+02

0.1541E-04

0.2963E+02

0.1541E-04

0.3143E+02

0.1541E-04

0.3092E+00

0.1541E-04

0.3433E+01
0.1296E-04

0.9923€+02
0.1296E-04

0.2917e+02
0.1296E-0

. 0.1541E-04
A717e+
\ 0.1541E-04

0.1541E-04
0.1541€-04

oW

e vt e A o e e e

B33

BESE




Xe-137 0.9943E+08 0.7565E+02 0.7565E+02
0.1843E-03 0.2192E-03 0.1296E-04 0.1541E-04
=2 Xe-138 0.1068E+09 0.7602E+02 0.7602E+02
0.1843E-03 0.2192€6-03 £0.1296E-04 0.1541E-04
1-131 0.1858E+08 M€A  0.3716E+08 ~T5 0.0000E+00 Asfw
0.1290E+02 =t~ 0.0000E+00 =cs+  0.0000E+00 2z5%w 0.0000E+00 AT2
0.1775E+08 ~x+)  0.4645E406,7t42  0.3716E+06 ~54 >  0.4030E+05 uin?]
0.1290E+02 @siact  0.1290E+02
1-132 0.2618E+08 0.5236E+08 0.0000E+00
0.1823E+02 0.0000E+00 0.0000E+00 0.0000E+00
0.2500£+08 0.6545E+06 0.5236E+06 0.4030E+05
0.1823E+02 0.1823E+02
1-133 0.3039E+08 0.6079E+08 0.0000E+00
0.2111E+02 0.0000E+00 0.0000E+00 0.0000E+00
0.2903E+08 0.7598£+06 0.6079E+06 0.4030E+05
0.2111E+02 0.2111E+02
1-134 0.3881E+08 0.7763E+08 0.0000E+00
0.2713E+02 0.0000E+00 0.0000E+00 0.0000E+00
0.3707€+08 0.9703E+06 0.7763E+06 0.4030E+05
0.2713E+02 0.2713E+02 .
1-135 0.3108€+08 0.6215E+08 0.0000E+00
0.2160E+02 0.0000E+00 0.0000E+00 0.0000E+00
0.2968E+08 0.7769E+06 0.6215E+06 0.4030E+05
0.2160E+02 0.2160E+02
XA i ;&NJ ,f"
05t 0P e 2 SN oo
0.9949E+00 <+ 0.0000E+00° " ;" 0.0000E+00“ ..¢* 0.9949E+00°"
0.3069E-o1gf“ 0.0000E+00 ** 0.0000E+00 * 0.3069€-01¢*"
0.6996E-01j_1 0.0000E+00 -2 0.0000E+00 . 0.6996E-01)_1
0.2159E-02 0.0000E+00 0.0000E+00 - 0.2159€-02
TIME = 2 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATH. SUMP SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
ISOTOPE (ci) . (ch «cn
Kr-83m 0.7491E+07 0.5218E+01 0.5218E+01
0.3638E-03 0.4328E-03 0.2559€-04 0.3043E-04
Kr-85m 0.1636E+08 0.1137E+02 0.11376+02
0.3638€-03 0.4328E-03 0.2559E-04 0.3043E-04
Kr-85 0.7587E+06 0.5269E+00 0.5269E+00
0.3638£-03 0.4328E-03 0.2559E-04 0.3043€-04
Kr-87 0.2869E+08 0.2002E+02 0.2002E+02
0.3638E-03 0.4328E-03 0.2559E-04 0.3043E-04
Kr-88 0.4241E+08 0.2951E+02 0.2951E+02
0.3638E-03 0.4328E-03 0.2559E-04 0.3043E-04
Kr-89 0.3247E+08 0.2522E+02 0.2522E+02
0.3638E-03 0.4328E-03 0.2559E-04 0.3043E-04
Xe-131m 0.4452E+06 0.3092E+00 0.3092E+00
0.3638E-03 0.43286-03 . 0.2559E-04 0.3043E-04
Xe-133m 0.4941E+07 0.3432E+01 0.3432E+01

III *

* FILE: C1MCALC.LST . Created: 02/26/9| 14
* PAGE: 2 of 28 . Length: 195230 bytes. Queued: 0272679 222
e dede de e e dr e e e e o o Wk e ok de e e e e e ok e e e e ok Lines 111 to 220 e e e e vl v v e e e e e e e o o e e e Je e de ke de e
0.3638E-03 0.4328E-03 0.2559E-04 0.3043E-04
Xe-133 0.1429E+09 0.99226+02 0.9922E+02
0.3638E-03 0.4328E-03 0.2559E-04 0.3043E-04
Xe-135m 0.3924E+08 0.2788E+02 0.2788E+02
0.3638E-03 0.4328€-03 0.2559E-04 0.3043E-04
Xe-135 0.2468E+08 0.1715E+02 0.1715E+02
0.3638E-03 0.4328€-03 0.2559E-04 0.3043E-04
Xe-137 0.8305E+08 0.6319E+02 0.6319E+02
0.3638E-03 0.4328E-03 0.2559E-04 0.3043E-04
Xe-138 0.1017E+09 0.7239E+02 0.7239E+02
0.36386-03 0.4328E-03 0.2559€-04 0.3043€-04
1-131 0.1845E+08 0.3716E+08 0.0000E+00
. 1286E+02 0.0000E+00 0.0000E+00 0.0000E+00
0.1762E+08 0.4030E+05
0.1286E+02 0.1286E+02
1-132 0.2586E+08 0.5210E+08 0.0000E+00
0.1807E+02 0.0000E+00 0.0000E+00 0.0000E+00
0.2470E+08 0.6404E+06 0.5210E+06 0.4030E+05
0.1807E+02 0.1807E+02
1-133 0.3016E+08 0.6075E+08 0.0000E+00
0.2103E+02 0.0000E+00 0. 0000E+00 0.0000E+00
0.2881E+08 0.7469E+06 0.6075E+06 0.4030E+05
0.2103E+02 0.2103E+02
1-134 0.3803E+08 0.7661E+08 0.0000E+00
0.2668E+02 0.0000E+00 0.0000€+00 0.0000E+00
0.3633E+08 0.9418E+06 0.7661E+06 0.4030E+05
0.2668E+02 0.2668E+02
1-135 0,3080E+08 0.6205E+08 0.0000E+00
[0.2149E+02 ) 0.0000E+00 0.0000E+00 0.0000E+00
i 0.4030E+05
0.2149E+02 0.2149E+02
0.1986E+01 0.0000E+00 0.0000E+00 0.1986E+01
0.6127€-01 0.0000E+00 0.0000E+00 0.6127€-01
0.1397E+00 0.0000E+00 0.0000E+00 0.1397E+00
0.4309E-02 0.0000E+00 0.0000E+00 0.4309€-02
TIME = 3 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
1SOTOPE (ci)
Kr-83m 0.7445E+07 0.5186E+01 0.5186E+01
0.5387E-03 0.6410E-03 0.3788E-04 0.4508E-04
Kr-85m 0.1631E+08 0.1134E+02 0. 1134E+02
0.5387E-03 0.6410E-03 0.3788E-04 0.4508E- 04
Kr-85 0.7587E+06 0.5269E+00 0.5269E+00
0.5387€-03 0.6410E-03 0.3788E-04 0.4508€-04
Kr-87 0.2843E+08 0.1984E+02 0.1984E+02
0.5387€-03 0.6410E-03 0.3788€-04 0.4508€-04

L

BET

Il




Kr-88

Kr-89

Xe-131m

Xe-133m

Xe-133

Xe-135m

Xe-135

Xe-137

Xe-138

TIME =

I-131

1-132

1-133

1-134

1-135

4 MIN

1SOTOPE

0.4224E+08
0.5387E-03
0.2605E+08
0.5387E-03
0.4452E+06
0.5387e-03
0.4940E+07
0.5387E-03
0.1429E+09
0.5387E-03
0.3750E+08
0.5387£-03
0.2465E+08
0.5387e-03
0.6937E+08
0.5387e-03
0.9688E+08
0.5387e-03
0.1832€E+08
0.1277E+02
0.1750E+08
0.1277E+02
0.2555€E+08
0.1785E+02
0.2441E+08
0.1785E+02
0.2993E+08
0.2087e+02
0.2859E+08
0.2087E+02
. 0.3727e+08
0.2615E+02
0.3560E+08
0.2615+02
0.3053e+08
0.2130E+02
0.2916E+08
0.2130E+02

0.2970E+01
0.9162E-01
0.2088E+00
0.6443€-02

CTMT. ATM.
ACTIVITY
(i

0.7399E+07

0.2939e+02
0.6410E-03
0.2024E+02
0.6410E-03
0.3092E+00
0.6410E-03
0.3431E+01
0.6410E-03
0.9921E+02
0.6410E-03
0.2664E+02
0.6410E-03
0.1713e+02
0.6410E-03
0.5278E+02
0.6410E-03
0.6895E+02
0.6410E-03
0.3716e+08
0.0000E+00
0.4493E+06
0.1277e+02
0.5183€E+08
0.0000E+00
0.6267E+06
0.1785€+02
0.6072E+08
0.0000E+00
0.7341E+06
0.2087e+02
0.7561E+08
0.0000E+00
0.9141E+06
0.2615E+02
0.6194E+08
0.0000E+00
0.7488E+06
0.2130€E+02

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

SUMP
ACTIVITY
(ci)

0.5154E+01

0.2939E+02
0.3788E-04
0.2024E+02
0.3788E-04
0.3092E+00
0.3788E-04
0.3431E+01
0.3788E-04
0.9921E+02
0.3788£-04
0.2664E+02
0.3788E-04
0.1713E+02
0.3788E-04
0.5278€+02
0.3788E-04
0.6895E+02
0.3788E-04
0.0000E+00
0.0000E+00
0.3716E+06

0.0000E+00
0.0000E+00
0.5183E+06

0.0000E+00
0.0000E+00
0.6072E+06

0.0000E+00
0.0000€E+00
0.7561E+06

0.0000E+00
0.0000£+00
0.6194E+06

0.0000E+00
0.0000E+00
0.0000E+00
0.0000£+00

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
«cn

0.5154€E+01

0.4508E-04
0.4508€-04
0.4508E-04
0.4508E-04
0.4508e-04
0.4508€-04
0.4508-04
0.4508€-04
0.4508E-04
0.0000E+00
0.4030E+05

0.0000£+00
0.4030E+05

0.0000E+00
0.4030E+05

0.0000E+00
0.4030E+05

0.0000E+00
0.4030E+05

0.2970€+01
0.9162€-01
0.2088E+00
0.6443E-02

* FILE: CIMCALC.LST
* PAGE: 3

0.1131E+02
0.5269E+00
0. 1966E+02
0.2927E+02
0.1624E+02
0.3092E+00
0.3430E+01
0.9920E+02
0.2546E+02
0.1711E+02
0.4409E+02
0.6566E+02
0.3716€+08

0.5157e+08

0.6069E+08

0.7462E+08

of 28 . Length: 195230 bytes.
S e e e e e e ve s v ve o e e o vk e v e o e W e o e e s e Lines 221 to 330
0.7092E-03 0.8442E-03
Kr-85m 0.1627€+08
0.7092E-03 0.8442E-03
Kr-85 0.7587e+06
0.7092E-03 0.8442E-03
Kr-87 0.2817e+08
0.7092E-03 0.8442E-03
Kr-88 0.4207€+08
0.7092E-03 0.8442E-03
Kr-89 0.2091E+08
0.7092E-03 0.8442€E-03
Xe-131m 0.4452E+06
0.7092E-03 0.8442€E-03
Xe-133m 0.4939E+07
0.7092E-03 0.8442€E-03
Xe-133 0.1428e+09
0.7092E-03 0.8442E-03
Xe-135m 0.3584E+08
0.7092E-03 0.8442E-03
Xe-135 0.2462E+08
0.7092E-03 0.8442E-03
Xe-137 0.5794E+08
0.7092E-03 0.8442E-03
Xe-138 0.9226E+08
0.7092E-03 0.8442E-03
1-131 0.1819E+08
0.1268E+02 0.0000E+00
0.1737E+08 0.4418E+06
0.1268e+02 0.1268E+02
1-132 0.2524E+08
0.1764E+02 0.0000E+00
0.2411€+08 0.6132e+06
0.1764E+02 0. 1764E+02
1-133 0.2970E+08
0.2071€+02 0.0000E+00
0.2838E+08 0.7216E+06
0.2071E+02 0.2071E+02
1-134 0.3652E+08
0.2562E+02 0.0000E+00
0.3489E+08 0.8872E+06
0.2562E+02 0.2562E+02
1-135 0.3026E+08 .
0.2111E+02 0.0000E+00
0.2891€+08 0.7352E+06
0.2111E+02 0.2111E+02
0.3946E+01 0.0000E+00
0.1217e+00 0.0000E+00
0.2775E+00 0.0000E+00
0.8561E-02 0.0000E+00

0.6183€+08

Created: 02/26/

H [

Queued: 02/26/9: 6:22

R w Rk ik de ke W drde ke de el Rl ek o

0.4987TE-04 0.5937e-04
0.1131E+02

0.4987E-04 0.5937e-04
0.5269E+00

0.4987E-04 0.5937€-04
0.1966E+02

0.4987E-04 0.5937E-04
0.2927E+02

0.4987E-04 0.5937€-04
0.1624E+02

0.4987E-04 0.5937e-04
0.3092E+00

0.4987E-04 0.5937E-04
0.3430E+01 :

0.4987€-04 0.5937E-04
0.9920E+02

0.4987E-04 0.5937E-04
0.2546E+02

0.4987E-04 0.5937E-04
0.1711E+02

0.4987E-04 0.5937E-04
0.4409E+02

0.4987€-04 0.59376-04
0.6566E+02

0.4987E-04 0.5937e-04
0.0000€+00

0.0000E+00 0.0000E+00

0.3716E+06 0.4030E+05
0.0000E+00

0.0000E+00 0.0000E+00

0.5157E+06 0.4030E+05
0.0000E+00

0.0000E+00 0.0000£+00

0.6069E+06 0.4030E+05
0.0000E+00

0.0000E+00 0.0000€E+00

0.7462E+06 0.4030E+05
0.0000E+00

0.0000E+00 0.0000E+00

0.6183E+06 0.4030E+05

0.0000E+00 0.3946E+01

0.0000£+00 0.1217e+00

0.0000E+00 0.2775e+00

0.0000E+00 0.8561E-02

il
£
Hl

BT



TIME =

5 MIN

1SOTOPE

1-132

1-133

1-134

1-135

CTMT. ATM.
ACTIVITY
(ci)
0.7353e+07
0.8755E-03
0.1623E+08
0.8755€E-03
0.7587E+06
0.8755E-03
0.2792E+08
0.8755e-03
0.4190E+08
0.8755E-03
0.1678E+08
0.8755£-03
0.4452E+06
0.8755E-03
0.4938e+07
0.8755E-03
0.1428E+09
0.8755E-03
0.3425E+08
0.8755E-03
0.2459E+08
0.8755€E-03
0.4B840€+08
0.8755€E-03
0.8787e+08
0.8755E-03
0.1806E+08
0.1258E+02
0.1725E+08
0.1258E+02
0.2494E+08
0.1742E+02
0.2383E+08
0.1742E+02
0.2948E+08
0.2055E+02
0.2816E+08
0.2055E+02
0.3579E+08
0.2511E+02
0.3419E+08
0.2511E+02
0.3000E+08
0.2092E+02
0.2866E+08
0.2092E+02

0.4916E+01

SUMP
ACTIVITY
(ci)
0.5122E+01
0.1043E-02
0.1128E+02
0.1043€-02
0.5269€E+00
0.1043€-02
0.1948E+02
0.1043€-02
0.2915E+02
0.1043E-02
0.1303E+02
0.1043E-02
0.3092E+00
0.1043E-02
0.3430€+01
0.1043E-02
0.9919e+02
0.1043€-02
0.2433E+02
0.1043€E-02
0.1709E+02
0.1043E-02
0.3682E+02
0.1043E-02
0.6253E+02
0.1043E-02
0.3715E+08
0.0000E+00
0.4345E+06
0.1258E+02
0.5131£+08
0.0000€E+00
0.6000E+06
0.1742E+02
0.6065€+08
0.0000E+00
0.7093E+06
0.2055E+02
0.7364E+08
0.0000E+00
0.8611E+06
0.2511E+02
0.6172E+08
0.0000€+00
0.7217€e+06
0.2092E+02

0.0000E+00

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(c1)
0.5122£+01
0.6157E-04
0.1128E+02
0.6157E-04
0.5269E+00
0.6157E-04
0.1948E+02
0.6157E-04
0.2915E+02
0.6157E-04
0.1303E+02
0.6157E-04
0.3092E+00
0.6157E-04
0.3430E+01
0.6157e-04
0.9919€+02
0.6157E-04
0.2433E+02
0.6157E-04
0. 1709E+02
0.6157E-04
0.3682E+02
0.6157E-04
0.6253E+02
0.6157E-04
0.0000E+00
0.0000E+00
0.3715E+06

0.0000E+00
0.0000E+00
0.5131E+06

0.0000E+00
0.0000E+00
0.6065E+06

0.0000E+00
0.0000E+00
0.7364E406

0.0000E+00

0.0000E+00
0.6172E+06

0.0000E+00

** FILE: CIMCALC.LST
* PAGE: 4 of 28 .

0.7332E-04
0.7332E-04
0.7332E-04
0.7332E-04
0.7332E-04
0.7332E-04
0.7332E-04
0.7332E-04
0.7332E-04
0.7332E-04
0.7332E-04
0.7332E-04
0.7332E-04
0.0000E+00
0.4030E+05

0.0000E+00
0.4030€+05

0.0000E+00
0.4030E+05

0.0000E+00
0.4030E+05

0.0000E+00
0.4030E+05

0.4916E+01

Created: 02726/ :14
Queued: 02726/ =22
e e v o I s ve sl e e e o ok e e Redek ik R d

Length: 195230 bytes.
Ve o de e e e e vl v e e e e e o e o o o o o o e e ok ok e o Lines 331 to 440
0.1516E+00 0.0000E+00 0.0000E+00 0.1516E+00
0.3457€+00 0.0000E+00 0.0000E+00 0.3457E+00
0.1066E-01 0.0000E+00 0.0000E+00 0.1066E-01
TIME = 18 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SUMP SIRW TANK
ACTIVITY ACTIVITY ACTIVITY

ISOTOPE (Ci) (Ci) «chn

Kr-83m 0.6783E+07 0.4725€+01 0.4725E+01
0.2727e-02 0.3262E-02 0.1917€-03 0.2294E-03

Kr-85m 0.1569E+08 0.1091E+02 0.1091E+02
0.2727e-02 0.3262E-02 0.1917€-03 0.2294E-03

Kr-85 0.7587E+06 0.5269E+00 0.5269E+00
0.2727€-02 0.3262E-02 0.1917€-03 0.2294E-03

Kr-87 0.2480E+08 0.1730E+02 0.1730E+02
0.2727€-02 0.3262E-02 0.1917€-03 0.2294E-03

Kr-88 0.3974E+08 0.2765E+02 0.2765E+02
0.2727e-02 0.3262E-02 0.1917€-03 0.2294E-03

Kr-89 0.9595E+06 0.7453E+00 0.7453E+00
0.2727E-02 0.3262€E-02 0.1917E-03 0.2294E-03

Xe-131m 0.4450E+06 0.3090E+00 0.3090E+00
0.2727€-02 0.3262€E-02 0.1917€-03 0.2294E-03

Xe-133m 0.4924E+07 0.3420E+01 0.3420E+01
0.2727E-02 0.3262E-02 0.1917e-03 0.2294E-03

Xe-133 0.1427E+09 0.9907E+02 0.9907E+02
0.2727€-02 0.3262E-02 0.1917e-03 0.2294E-03

Xe-135m 0.1901E+08 0.1350E+02 0.1350E+02
0.2727e-02 0.3262E-02 0.1917E-03 0.2294E-03

Xe-135 0.2419E+08 0.1681E+02 0.1681E+02
0.2727E-02 0.3262E-02 0.1917e-03 0.2294E-03

Xe-137 0.4662E+07 0.3547€+01 0.3547E+401
0.2727e-02 0.3262E-02 0.1917£-03 0.2294E-03

Xe-138 0.4659E+08 0.3315e+02 0.3315£+02
0.2727€-02 0.3262€-02 0.1917€-03 0.2294E-03

1-131 0.2696E+07 0.3713e+08 0.0000E+00
0.1995E+01 0.0000E+00 0.0000£+00 0.0000E+00
0.1975e+07 0.3496E+06 0.3713E+06 0.4030E+05
0.1995E+01 0.1995E+01

1-132 0.3489E+07 0.4806E+08 0.0000E+00
0.2589€+01 0.0000E+00 0.0000E+00 0.0000E+00
0.2556E+07 0.4525E+06 0.4806E+06 0.4030E+05
0.2589E+01 0.2589E+01

1-133 0.4372E+07 0.6022E+08 0.0000E+00
0.3236E+01 0.0000E+00 0.0000E+00 0.0000E+00
0.3203e+07 0.5670E+06 0.6022E+06 0.4030E+05
0.3236E+01 0.3236£+01

1-134 0.4505€+07 0.6205E+08 0.0000E+00
0.3356E+01 0.0000E+00 0.0000E+00 0.0000€E+00
0.3300E+07 0.5842E+06 0.6204E+06 0.4030E+05
0.3356E+01 0.3356E+01

g3 3

LT




1-135

TIME =

1SOTOPE

1-132

1-133

19 MIN

0.4380E+07
0.3244E+01
0.3209E+07
0.3244E+01

0.1034E+02
0.3189e+00
0.7272E+00
0.2243E-01

CTMT. ATM.
ACTIVITY
(i)
0.6741E407
0.2850E-02
0.1565€E+08
0.2850E-02
0.7587e+06
0.2850E-02
0.2457E+08
0.2850€-02
0.3958£+08
0.2850E-02
0.7699E+06
0.2850E-02
0.4449E+06
0.2850E-02
0.4923E+07
0.2850€-02
0.1426E+09
0.2850€E-02
0.1817e+08
0.2850E-02
0.2416E+08
0.2850E-02
0.3894E+07
0.2850E-02
0.4437e+08
0.2850E-02
0.2386E+07
0.1762E+01
0.1671E+07
0.1762E+01
0.3074E+07
0.2275E+01
0.2153E+07
0.2275E+01
0.3869E+07

0.6033E+08

0.0000E+00
0.5680E406
0.3244E+01

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

sumMp
ACTIVITY
(Ci)

0.4696E+01

0.3411€-02

0.1088E+02

0.3411E-02

0.5269E+00

0.3411E-02

0.1714E+02

0.3411€-02

0.2754E+02

0.3411E-02

0.5981E+00

0.3411E-02

0.3090E+00

0.3411E-02

0.3419E+01

0.3411E-02

0.9906E+02

0.3411E-02

0.1291E+02

0.3411E-02

0.1679E+02

0.3411€E-02

0.2963E+01

0.3411E-02

0.3157E+02

0.3411€-02

0.3712E+08

0.0000€e+00
0.3438e+06
0.1762E+01

0.4781E+08

'0.0000E+00
0.4428E+06
0.2275e+01

0.6018€E+08

0.0000E+00

0.0000€E+00
0.6033E+06

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

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cn

0.4696E+01

0.2004E-03

0.1088E+02

0.2004E-03

0.5269€e+00

0.2004E-03

0.1714E+02

0.2004E-03

0.2754E+02

0.2004E-03

0.5981E+00

0.2004E-03

0.3090E+00

0.2004E-03

0.3419E+01

0.2004E-03

0.9906E+02

0.2004E-03

0.1291e+02

0.2004€-03

0.1679€+02

0.2004£-03

0.2963€E+01

0.2004€E-03

0.3157E+02

0.2004E-03

0.0000E+00

0.0000E+00
0.3712E+06

0.0000E+00

0.0000E+00
0.4781E+06

0.0000E+00

|II *

0.0000E+00
0.4030E+05

0.1034E+02
0.3189E+00
0.7272E+00
0.2243E-01

0.2398E-03
0.2398E-03
0.2398€E-03
0.2398E-03
0.2398E-03
0.2398E-03
0.2398E-03
0.2398E-03
0.2398E-03
0.2398E-03
0.2398E-03
0.2398€E-03
0.2398E-03
0.0000E+00
0.4030E+05

0.0000E+00
0.4030E+05

* FILE: CIMCALC.LST

* PAGE: 5

TIME =

1-134

1-135

1SOTOPE

Created: 02726/

214
of 28 . Length: 195230 bytes. Queued: 02726/ 6322
e de W W Ao e e e de e e v e e e e e ke o e e de e e ok e Ve ok Lines 441 to 550 WRERARREERRRRANNNTR AR TR LR RN
0.2857E+01 0.0000E+00 0.0000E+00 0.0000E+00
0.2710E+07 0.5573E+06 0.6018E+06 0.4030E+05
0.2857e+01 0.2857€+01
0.3936E+07 0.6123E+08 0.0000E+00
0.2925E+01 0.0000E+00 0.0000E+00 0.0000E+00
0.2757E+07 0.5670E+06 0.6123E+06 0.4030E+05
0.2925€+01 0.2925€+01
0.3871E+07 0.6022€+08 0.0000E+00
0.2860E+01 0.0000E+00 0.0000E+00 0.0000E+00
0.2712E+07 0.5577E+06 0.6022E+06 0.4030E+05
0.2860E+01 0.2860E+01
0.1048€+02 0.0000E+00 0.0000E+00 0.1048E+02
0.3231E+00 0.0000E+00 0.0000E+00 0.3231E+00
0.7367E+00 0.0000E+00 0.0000E+00 0.7367E+00
0.2272E-01 0.0000E+00 0.0000E+00 0.2272E-01
29 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
0.6335E+07 0.4413E+01 0.4413E+01
0.3973E-02 0.4770E-02 0.2794E-03 0.3355E-03
0.1525E+08 0.1061E+02 0.1061E+02
0.3973E-02 0.4770E-02 0.2794£-03 0.3355E-03
0.7587E+06 0.5269E+00 0.5269E+00
0.3973E-02 0.4770E-02 0.2794£-03 0.3355€-03
0.2243E+08 0.1565E+02 0.1565E+02
0.3973E-02 0.4770E-02 0.2794E-03 0.3355€-03
0.3800E+08 0.2644E+02 0.2644E+02
0.3973E-02 0.4770E-02 0.2794E-03 0.3355€-03
0.8522E+05 0.6620E-01 0.6620E-01
0.3973E-02 0.4770E-02 0.2794E-03 0.3355€E-03
0.4447E+06 0.3089€+00 0.3089E+00
0.3973E-02 0.4770E-02 0.2794E-03 0.3355€-03
0.4912E+07 0.3412E+01 0.3412e+01
0.3973£-02 0.4770E-02 0.2794E-03 0.33556-03
0.1425E+09 0.9897E+02 0.9897E+02
0.3973E-02 0.4770E-02 0.2794E-03 0.3355€-03
0.1155E+08 0.8204E+01 0.8204E+01
0.3973E-02 0.4770E-02 0.2794E-03 0.3355E-03
0.2385£+08 0.1657€+02 0.1657€+02
0.3973E-02 0.4770E-02 0.2794E-03 0.3355E-03
0.6437E+06 0.4897E+00 0.4897E+00
0.3973E-02 0.4770E-02 0.2794E-03 0.3355e-03
0.2723E+08 0.1938E+02 0.1938E+02
0.3973E-02 0.4770E-02 0.2794E-03 0.3355E-03
0.2332E+07 //CA 0.3710E+08 &5 0.1231E+04 4spw

0.1621E+01 ¢pra

0.2461E+01 Grese

DOST

0.2546E-02 )r 5o 0.3692E403 Ara




0.1670E+07 ~tsl  0.2908E+06 ~TA2  0.3710E+06 ~LAS
0.4083E401 osTack.  0.4085E+01 R

1-132 0.2858E+07 0.4546E+08 0.1512E+04

’ 0.1992E+01 0.3023E+01 0.3127€-02
0.2047e+07 0.3563E+06 0.4546E+06
0.5015E+01 0.5018€E+01

1-133 0.3762E+07 0.5985E+08 0.1986E+04
0.2616E+01 0.3971E+01 0.4108€-02
0.2695e+07 0.4691E+06 0.5985£+06
0.6587E+01 0.6591E+01

1-134 0.3374E+07 0.5367E+08 0.1792E+04
0.2361E+01 0.3584E+01 0.3707E-02
0.2417e+07 0.4207E+06 0.5367E+06
0.5945E+01 0.5949E+01

1-135 0.3720E+07 0.5917e+08 0.1964E+04
0.2588E+01 0.3929£+01 0.4064E-02
0.2664E+07 0.4638E+06 0.5917E+06
0.6517e+01 0.6521E+01
0.1173e+02 0.1889E+01 0.1074E-02
0.3618E+00 0.5817€-01 0.3308E-04
0.8251E+00 0.1328E+00 0.7553E-04
0.2544E-01 0.4091E-02 0.2326E-05

TIME = 30 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SUMP SIRW TANK
ACTIVITY ACTIVITY ACTIVITY

1SOTOPE (Ci) (Ci) (CI)

Kr-83m 0.6295E+07 0.4385E+01 0.4385€+01
0.4076€E-02 0.4896E-02 0.2866E-03

Kr-85m 0.1522E+08 0.1058E+02 0.1058€+02
0.4076E-02 0.4896E-02 0.2866E-03 ,

Kr-85 0.7587E+06 0.5269€+00 0.5269E+00
0.4076E-02 0.4896E-02 0.2866E-03

Kr-87 0.2223e+08 0.1551E+02 0.1551E+02
0.4076€E-02 0.4896E-02 0.2866E-03

Kr-88 0.3784E+08 0.2633E+02 0.2633E+02
0.4076E-02 0.48%96E-02 0.2866E-03

Kr-89 0.6839E+05 0.5312E-01 0.5312€-01
0.4076E-02 0.4896E-02 0.2866E-03

Xe-131m 0.4447E+06 0.3088E+00 0.3088E+00
0.4076E-02 0.4896E-02 0.2866E-03

Xe-133m 0.4911E+07 0.3411E+01 0.3411E+01
0.4076€E-02 0.4896E-02 0.2866E-03

Xe-133 0.1425E+09 0.9896E+02 0.9896E+02
0.4076E-02 0.4896E-02 0.2866E-03

Xe-135m 0.1104E+08 0.7841E+01 0.7841E+01
0.4076€E-02 0.4896E-02 0.2866E-03

Xe-135 0.2382E+08 0.1655E+02 0.1655E+02

0.4030E+05 Ar 2

0.4535E+03
0.4030E+05

0.5957€+03
0.4030E+05

0.5376E+03
0.4030E+05

0.5893E+03
0.4030E+05

0.1362E+02
0.4200E+00
0.9580E+00
0.2953€-01

0.3443€E-03
0.3443E-03
0.3443E-03
0.3443E-03
0.3443E-03
0.3443E-03
0.3443E-03
0.3443€E-03
0.3443E-03
0.3443E-03

* FILE: CIMCALC.LST Created: 02/26/ 214
* PAGE: 6 of 28 . Length: 195230 bytes. Queued: 02/26/ 222
e e o v e v e e vle e o e e e e e e e e o o e e e o e e ok o L i nes 551 to 660 Ve ve e e de e e o o e e ok e e de e dede fede e v de e ok
0.4076E-02 0.4896E-02 0.2866E-03 0.3443E-03
Xe-137 0.5376E+06 0.4091E+00 0.4091E+00
0.4076E-02 0.4896€E-02 0.2866E-03 0.3443E-03
Xe-138 0.2593E+08 0. 1846E+02 0.1846E+02
0.4076E-02 0,4896E-02 0.2866€E-03 0.3443E-03
1-131 0.2327e+07 0.3710E+08 0.1354E+04
0.1618E+01" 0.2461E+01 0.2800E-02 0.4061E+03
0.1670E+07 0.2860E+06 < 0.3710E+06 0.4030E+05
0.4079E+01 0.4082E+01
1-132 0.2838E+07 0.4523E+08 0.1654E+04
0.1978E+01 0.3008E+01 0.3423€-02 0.4963E+03
0.2037e+07 0.3487E+06 0.4523E+06 0.4030E+05
0.4986E+01 0.4989E+01
1-133 0.3752e+07 0.5981E+08 0.2183E+04
0.2609E+01 0.3969E+01 0.4516E-02 0.6549E+03
0.2693E+07 0.4611E+06 0.5981E+06 0.4030E+05
0.6578E+01 0.6583E+01
1-134 0.3323e+07 0.5297e+08 0.1945E+04
0.2325€e+01 0.3537€+01 0.4025E-02 0.5836E+03
0.2385€+07 0.4083E+06 0.5297E+06 0.4030€E+05
0.5862E+01 0.5866E+01
1-135 0.3706E+07 0.5907E+08 0.2157E+04
0.2578E+01 0.3922e+01 0.4463E-02 0.6471E+03
0.2660E+07 0.4554E+06 0.5907E+06 0.4030E+05
0.6500E+01 0.6505E+01
0.1186E+02 0.2077€E+01 0.1289€-02 0.1394E+02
0.3656E+00 0.6398E-01 0.3969E-04 0.4296E+00
0.8338e+00 0.1461E+00 0.9063E-04 0.9800E+00
0.2571€-01 0.4499E-02 0.2791E-05 0.3021E-01
TIME = 44 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SUMP SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
ISOTOPE (Ci) (Ci) cn
Kr-83m 0.5771E+07 0.4020E+01 0.4020E+01
0.5389E-02 0.6502€-02 0.3790E-03 0.4573E-03
Kr-85m 0.1468E+08 0.1020E+02 0.1020E+02
0.5389E-02 0.6502E-02 0.3790E-03 0.4573E-03
Kr-85 0.7587e+06 0.5269E+00 0.5269E+00
0.5389E-02 0.6502€-02 0.3790E-03 0.4573-03
Kr-87 0.1956E+08 0.1365E+02 0.1365E+02
0.5389E-02 0.6502E-02 0.3790E-03 0.4573E-03
Kr-88 0.3575E+08 0.2488E+02 0.2488E+02
0.5389E-02 0.6502E-02 0.3790E-03 0.4573E-03
Kr-89 0.3139E+04 0.2438E-02 0.2438E-02
0.5389E-02 0.6502€-02 0.3790E-03 0.4573E-03 -
Xe-131m 0.4445E+06 0.3087e+00 0.3087E+00
0.5389E-02 0.6502€-02 0.3790E-03 0.4573E-03

ki

£ T 13

Fomy




Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
1-131

1-132
1-133
1-134

1-135

TIME =

1SOTOPE

45 MIN

0.4896E+07
0.5389E-02
0.1423E+09
0.5389E-02
0.5853E+07
0.5389E-02
0.2340E+08
0.5389£-02
0.4326E+05
0.5389€-02
0.1309e+08
0.5389€-02
0.2266E+07
0.1575€+01
0.1669E+07
0.4034E+01
0.2576E+07
0.1795E+01
0.1898E+07
0.4598E+01
0.3628E+07
0.2522e+01
0.2672E+07
0.6461E+01
0.2692e+07
0.1884E+01
0.1983E+07
0.4825E+01
0.3523E+07
0.2451E+01
0.2595E+07
0.6278E+01

0.1356€E+02
0.4182E+00
0.9539E+00
0.2941E-01

CTMT. ATM.
ACTIVITY
(ci)
0.5735E+07
0.5476E-02
0.1464E+08
0.5476E-02
0.7587E+06
0.5476€E-02
0.1938E+08

0.3400E+01
0.6502e-02
0.9883E+02
0.6502E-02
0.4158E+01
0.6502E-02
0.1626E+02
0.6502E-02
0.3291E-01
0.6502E-02
0.9319e+01
0.6502E-02
0.3706E+08
0.2459E+01
0.2263E+06
0.4040E+01
0.4214E+08
0.2803E+01
0.2573E+06
0.4605E+01
0.5935E+08
0.3938E+01
0.3623E+06
0.6471E+01
0.4404E+08
0.2941E+01
0.2689E+06
0.4832E+01
0.5763E+08
0.3827E+01
0.3519E+06
0.6288E+01

0.4712E+01
0.1451E+00
0.3314E+00
0.1020€-01

SUMP
ACTIVITY
(ci)
0.3995E+01
0.6608€-02
0.1018e+02
0.6608E-02
0.5269E+00
0.6608E-02
0.1352E+02

0.3400E+01
0.3790E-03
0.9883E+02
0.3790E-03
0.4158E+01
0.3790E-03
0.1626E+02
0.3790E-03
0.3291E-01
0.3790E-03
0.9319e+01
0.3790€E-03
0.3074E+04
0.6359€-02
0.3707e+06

0.3504E+04
0.7248E-02
0.4215e+06

0.4923e+04
0.1018E-01
0.5935E+06

0.3676E+04
0.7605€-02
0.4404E+06

0.4783E+04
0.9894E-02
0.5764E+06

0.6330E-02
0.1948€-03
0.4452E-03
0.1370€-04

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cn
0.3995E+01
0.3851E-03
0.1018E+02
0.3851€-03
0.5269€+00
0.3851€-03
0.1352e+02

0.4573E-03
0.4573e-03
0.4573E-03
0.4573E-03
0.4573E-03
0.4573E-03
0.9220E+03
0.4030E+05

0.1051E+04
0.4030E+05

0.1477E+04
0.4030E+05

0.1103E+04
0.4030E+05

0.1435E+04
0.4030E+05

0.1828E+02
0.5634E+00
0.1286E+01
0.3962E-01

0.4647E-03
0.4647€-03
0.4647E-03 -

of 28 . bytes. Queued:
e oo e 3 e o o de e o v Y v e e o e e o e e o o e o e ok Lines 661 to 770 Fededededrde sk he Wk ke

0.5476E-02 0.6608E-02 0.3851E-03

Kr-88 0.3560E+08 0.2477E+02 0.2477E+02
0.5476E-02 0.6608E-02 0.3851E-03

Kr-89 0.2519E+04 0.1956E-02 0.1956€-02
0.5476E-02 0.6608E-02 0.3851E-03

Xe-131m 0.4445E+06 0.3087€E+00 0.3087E+00
0.5476E-02 0.6608E-02 0.3851E-03

Xe-133m 0.4895E+07 0.3400E+01 0.3400£+01
0.5476€E-02 0.6608E-02 0.3851E-03

Xe-133 0.1423E+09 0.9883E+02 0.9883E+02
0.5476E-02 0.6608E-02 0.3851E-03

Xe-135m 0.5594E+07 0.3974E+01 0.3974E+01
0.5476E-02 0.6608E-02 0.3851E-03

Xe-135 0.2337E+08 0.1624E+02 0.1624E+02
0.5476E-02 0.6608€E-02 0.3851E-03

Xe-137 0.3613E+05 0.2749€-01 0.2749€-01
0.5476€-02 0.6608E-02 0.3851€-03

Xe-138 0.1247E+08 0.8875E+01 0.8875E+01
0.5476E-02 0.6608E-02 0.3851E-03

I-131 0.2262E+07 0.3706E+08 0.3196E+04
0.1572E+01 0.2459E+01 0.6613E-02
0.1669E+07 0.2225E+06 0.3706E+06
0.4031E+01 0.4038E+01

1-132 0.2559e+07 0.4193e+08 0.3625E+04
0.1783E+01 0.2789€E+01 0.7500E-02
0.1888E+07 0.2518E+06 0.4193E+06
0.4572€+01 0.4580E+01

1-133 0.3620E+07 0.5931E+08 0.5117E+04
0.2517E+01 0.3936E+01 0.1059E-01
0.2671E+07 0.3561E+06 0.5932E+06
0.6453E+01 0.6463E+01

1-134 0.2653E+07 0.4346E+08 0.3773E+04
0.1856€E+01 0.2902E+01 0.7806E-02
0.1957E+07 0.2610E+06 0.4347€+06
0.4758E+01 0.4766E+01

1-135 0.3511E+07 0.5753£+08 0.4966E+04
0.2443E+01 0.3820£+01 0.1027e-01
0.2591E+07 0.3454E+06 0.5754E+06
0.6263E+01 0.6273E+01
0.1368E+02 0.4900E+01 0.6835€E-02
0.4219E+00 0.1509E+00 0.2104E-03
0.9623E+00 0.3446E+00 0.4807e-03
0.2967€-01 0.1061E-01 0.1479E-04

TIME = 59 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SUMP SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
1SOTOPE (Ci) (Ci) (c1)

C1MCALC.LST

* FILE:
* PAGE: 7
*

Length: 195230

Created: 02726/

214
02726/ 122
dede dede e v do de dr e

0.4647E-03
0.4647€-03
0.4647€-03
0.4647€-03
0.4647E-03
0.4647€-03
0.4647€-03
0.4647E-03
0.4647E-03
0.4647E-03
0.9589E+03
0.4030E+05

0.1088E+04
0.4030E+05

0.1535E+04
0.4030E+05

0.1132E+04
0.4030E+05

0.1490E+04
0.4030E+05

0.1859E+02
0.5729E+00
0.1307E+01
0.4029€-01

EE

b




Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
1-131

1-132
1-133
1-134

1-135

0.5258E+07
0.6604E-02
0.14126+08
0.6604E-02
0.7587€+06
0.6604E-02
0.1706E+08
0.6604E-02
0.3363E+08
0.6604E-02
0.1156E+03
0.6604E-02
0.4442E+06
0.6604E-02
0.4880E+07
0.6604E-02
0.1421E+09
0.6604E-02
0.2967€+07
0.6604E-02
0.2296E+08
0.6604E-02
0.2907E+04
0.6604E-02
0.6297E+07
0.6604E-02
0.2214E+07
0.1538e+01
0.1667E+07
0.3995€+01
0.2336E+07
0.1627€+01
0.1759€+07
0.4226E+01
0.3519E+07
0.2446E+01
0.2650£+07
0.6351€+01
0.2161E+07
0.1511E+01
0.1627E+07
0.3925E+01
0.3356E+07
0.2334E+01
0.2528E+07
0.6062E+01

0.1534E+02
0.4729€+00
0.1079€+01
0.3325e-01

0.3662E+01
0.8003€E-02
0.9817e+01
0.8003E-02
0.5269€+00
0.8003E-02
0.1190E+02
0.8003€E-02
0.2340E+02
0.8003E-02
0.8979E-04
0.8003E-02
0.3085E+00
0.8003E-02
0.3389€+01
0.8003€E-02
0.9870E+02
0.8003€-02
0.2108E+01
0.8003€E-02
0.1595€+02
0.8003E-02
0.2212E-02
0.8003E-02
0.4481€+01
0.8003€-02
0.3703E+08
0.2457E+01
0.1761E+06
0.4005€+01
0.3907e+08
0.2599E+01
0.1858E+06
0.4237€+01
0.5885E+08
0.3906E+01
0.2798E+06
0.6367£+01
0.3614E+08
0.2413E+01
0.1718e+06
0.3935E+01
0.5613€+08
0.3727e+01
0.2669E+06
0.6077E+01

0.7525E+01
0.2316E+00
0.5292E+00
0.1628E-01

0.3662E+01
0.4644E-03
0.9817e+01
0.4644E-03
0.5269E+00
0.4644E-03
0.1190E+02
0.4644€E-03
' 0.2340E402
0.4644E-03
0.8979E-04
0.4644E-03
0.3085E+00
0.4644E-03
0.3389e+01
0.4644E-03
0.9870E+02
0.4644E-03
0.2108e+01
0.4644E-03
0.1595E+02
0.4644€-03
0.2212E-02
0.4644€-03
0.4481E+01
0.4644E-03
0.4913E+04
0.1016E-01
0.3703E+06

0.5197e+04
0.1075E-01
0.3907E+06

- 0.7811E+04
0.1616E-01
0.5886E+06

0.4827€+04
0.9985€-02
0.3614E+06

0.7455E+04
0.1542€E-01
0.5614E+06

0.1593E-01
0.4900€-03
0.1120€E-02
0.3446E-04

‘* PAGE: 8

0.5628€£-03
0.5628€-03
0.5628€E-03
0.5628E-03
0.5628€-03
0.5628€E-03
0.5628E-03
0.5628E-03
0.5628E-03
0.5628e-03
0.5628E-03
0.5628E-03
0.5628€-03
0.1474E+04
0.4030E+05

0.1559E+04
0.4030+05

0.2343E+04
0.4030e+05

0.1448E+04
0.4030E+05

0.2236E+04
0.4030E+05

0.2288E+02
0.7049E+00
0.1609E+01
0.4957€-01

* FILE: CIMCALC.LST

TIME =

ISOTOPE

1-132

1-133

1-134

1-135

of 28 .

60 MIN

CTMT. ATM.
ACTIVITY
(ci)
0.5225E+07
0.6680E-02
0.1408E+08
0.6680E-02
0.7587E+06
0.6680E-02
0.1691E+08
0.6680E-02
0.3350E+08
0.6680E-02
0.9275E+02
0.6680E-02
0.4442E406
0.6680E-02
0.4879E+07
0.6680E-02
0.1421E+09
0.6680E-02
0.2835E+07
0.6680E-02
0.2293E+08
0.6680E-02
0.2428E+04
0.6680E-02
0.5997E+07
0.6680E-02
0.2211E+07
0.1536E+01
0.1667E+07
0.3993E+01
0.2321E+07
0.1617€+01
0.1751E+07
0.4203E+01
0.3512E+07
0.2441E+01
0.2649E+07
0.6345E+01
0.2129E+07
0.1490E+01
0.1606E+07
0.3871E+01
0.3346E+07
0.2327€+01
0.2523E+07
0.6048E+01

Length: 195230

ekl W AR R R d R dedd ke ded de e e e e e o Lines

Created: 02/26/

bytes.
771 to 880

SUMP
ACTIVITY
(ci)

0.3640E+01
0.8097€-02
0.9792E+01
0.8097€-02
0.5269E+00
0.8097E-02
0.1179E+02
0.8097€-02
0.2331E+02
0.8097€-02
0.7205€-04
0.8097€-02
0.3085€+00
0.8097€-02
0.3388£+01
0.8097€-02
0.9869E+02
0.8097€-02
0.2014E+01
0.8097€-02
0.1593€+02
0.8097€-02
0.1848E-02
0.8097-02
0.4268E+01
0.8097E-02
0.3703€+08
0.2457€+01
0.1731E+06
0.4003€+01
0.3887+08
0.2586€+01
0.1818E+06
0.4214€+01
0.5882E+08
0.3903€+01
0.2751E+06
0.6361€+01
0.3566E+08
0.2382+01
0.1668E+06
0.3881E+01
0.5603E+08
0.3721€+01
0.2620E406
0.6064E+01

Queued:

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
cn
0.3640E+01
0.4697€-03
0.9792E+01
0.4697E-03
0.5269€+00
0.4697€-03
0.1179e+02
0.4697E-03
0.2331E+02
0.4697E-03
0.7205E-04
0.4697E-03
0.3085E+00
0.4697€-03
0.3388E+01
0.4697€-03
0.9869E+02
0.4697€-03
0.2014E+01
0.4697E-03
0.1593E+02
0.4697E-03
0.1848E-02
0.4697€-03
0.4268E+01
0.4697E-03
" 0.5036E+04
0.1042€E-01
0.3703e+06

0.5300E+04
0.1097€-01
0.3888E+06

0.8002E+04
0.1655€-01
0.5883E+06

0.4883E+04
0.1010€E-01
0.3567€+06

0.7628E+04
0.1578E-01
0.5604E+06

:14
02/26/9, 6:22

Fedede e e e Ao e e e o ok o e e e e o e e e o o e e e e e e

0.5694€-03
0.5694€-03
0.5694E-03
0.5694€E-03
0.5694E-03
0.5694E-03

0.5694E-03

0.5694€-03
0.5694E-03
0.5694€E-03
0.5694€-03
0.5694E-03
0.5694E-03
0.1511E+04
0.4030E+05

0.1590E+04
0.4030€+05

0.2400E+04
0.4030E+05

0.1465E+04
0.4030E+05

0.2288E+04
0.4030E+05

a3

TRy



0.1546E+02 0.7712e+01 0.1672E-01
0.4765E+00 0.2373E+00 0.5144€-03
0.1087€+01 0.5423E+00 0.1176E-02
0.3351E-01 0.1669€E-01 0.3618E-04
TIME = 74 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SUMP SIRW TANK
ACTIVITY ACTIVITY ACTIVITY

1SOTOPE (Ci) (ci) cn

Kr-83m 0.4790E+07 0.3337e+01 0.3337e+01
0.7688£-02 0.9356€-02 0.5406E-03

Kr-85m 0.1358E+08 0.9445€E+01 0.9445E401
0.7688€-02 0.9356€-02 0.5406E-03

Kr-85 0.7587E+06 0.5269E+00 0.5269E+00
0.7688E-02 0.9356E-02 0.5406€-03

Kr-87 0.1488E+08 0.1038E+02 0.1038E+02
0.7688E-02 0.9356E-02 0.5406€-03

Kr-88 0.3164E+08 0.2202E+02 0.2202E+02
0.7688E-02 0.9356E-02 0.5406E-03

Kr-89 0.4257E+01 0.3307E-05 0.3307e-05
0.7688E-02 0.9356E-02 0.5406€E-03

Xe-131m 0.4439E+06 0.3083E+00 0.3083E+00
0.7688E-02 0.9356E-02 0.5406E-03

Xe-133m 0.4864E+07 0.3378E+01 0.3378e+01
0.7688E-02 0.9356€E-02 0.5406E-03

Xe-133 0.1419E+09 0.9856E+02 0.9856E+02
0.7688E-02 0.9356E-02 0.5406E-03

Xe-135m 0.1504E+07 0.1068E+01 0.1068E+01
0.7688E-02 0.9356E-02 0.5406€E-03

Xe-135 0.2252E+08 0.1565E+02 0.1565E+02
0.7688E-02 0.9356E-02 0.5406E-03

Xe-137 0.1954E+03 0.1487€-03 0.1487€E-03
0.7688E-02 0.9356€-02 0.5406€E-03

Xe-138 0.3028E+07 0.2155E+01 0.2155E+01
0.7688E-02 0.9356E-02 0.5406E-03

1-131 0.2173E+07 0.3699E+08 0.6750E+04
0.1510€+01 0.2455€+01 0.1396€E-01
0.1666E+07 0.1370E+06 0.3700E+06
0.3964E+01 0.3978E+01

1-132 0.2128E+07 0.3622E+08 0.6625E+04
0.1482E+01 0.2409€+01 0.1371€-01
0.1631E+07 0.1341E+06 0.3623E+06
0.3891E+01 0.3905£+01

1-133 0.3428E+07 0.5836E+08 0.1065E+05
0.2382E+01 0.3873E+01 0.2203E-01
0.2628E+07 0.2161E+06 0.5837e+06
0.6256E+01 0.6278E+01

1-134 0.1742E+07 0.2965E+08 0.5446E+04
0.1218E+01 0.1980E+01 0.1127e-01
0.1335E+07 0.1098€E+06 0.2966E+06

‘* PAGE: 9
*

0.2319e+02
0.7143€+00
0.1631E+01
0.5023€-01

0.6579E-03
0.6579E-03
0.6579€-03
0.6579E-03
0.6579E-03
0.6579E-03
0.6579E-03
0.6579€E-03
0.6579e-03
0.6579E-03
0.6579€-03
0.6579€-03
0.6579€-03
0.2025E+04
0.4029e+05

0.1987€+04
0.4029E+05

0.3195E+04
0.4029E+05

0.1634E+04
0.4029e+05

* FILE: CIMCALC.LST

Created: 02/26/ :14
Queued: 02726/ 122
Yoo dedede etk ve e e e ok e ok e kR khdrk

of 28 . Length: 195230 bytes.
Ve e de e de de e e e e dhe e e v 3k e de e e e e Yo ok e e do o e Lines 881 to 990
0.3199E+01 0.3210E+01
1-135 0.3211E+07 0.5467E+08 0.9984E+04
0.2233E+01 0.3631E+01 0.2065€E-01 0.2995E+04
0.2462E+07 0.2025E+06 0.5468E+06 0.4029E+05
0.5864E+01 0.5885E+01
0.1708E+02 0.1033E+02 0.2984E-01 0.2744E+02
0.5263E+00 0.3177e+00 0.9175E-03 0.8449E+00
0.1201€+01 0.7263e+00 0.2099E-02 0.1930E+01
0.3701E-01 0.2234E-01 0.6452€E-04 0.5941€-01
TIME = 75 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
ISOTOPE (ci) cn
Kr-83m 0.4760E+07 0.3316E+01 0.3316E+01
0.7756€E-02 0.9442E-02 0.5454E-03 " 0.6640E-03
Kr-85m 0.1355€+08 0.9420E+01 0.9420E+01
0.7756€E-02 0.9442€E-02 0.5454€E-03 0.6640E-03
Kr-85 0.7587e+06 0.5269E+00 0.5269E+00
0.7756E-02 0.9442E-02 0.5454€E-03 0.6640E-03
Kr-87 0.1474E+08 0.1029E+02 0.1029E+02
0.7756E-02 0.9442E-02 0.5454€-03 0.6640E-03
Kr-88 0.3151€+08 0.2193E+02 0.2193E+02
0.7756E-02 0.9442€-02 0.5454£-03 0.6640£-03
Kr-89 0.3416E+01 0.2653E-05 0.2653€E-05
0.7756E-02 0.9442€-02 0.5454€-03 0.6640E-03
Xe-131m 0.4439E+06 0.3083E+00 0.3083e+00
0.7756E-02 0.9442€-02 0.5454E-03 0.6640E-03
Xe-133m 0.4863E+07 0.3377E+01 0.3377e+01
0.7756E-02 0.9442€E-02 0.5454E-03 0.6640E-03
Xe-133 0.1419€+09 0.9855E+02 0.9855E+02
0.7756€E-02 0.9442E-02 0.5454£-03 0.6640E-03
Xe-135m 0.1437E+07 0.1021€+01 0.1021E+01
0.7756E-02 0.9442E-02 0.5454E-03 0.6640E-03
Xe-135 0.2249E+08 0.1563E+02 0.1563E+02
0.7756€E-02 0.9442E-02 0.5454E-03 0.6640E-03
Xe-137 0.1632E+03 0.1242E-03 0.1242€-03
0.7756E-02 0.9442E-02 0.5454€-03 0.6640E-03
Xe-138 0.2884E+07 0.2052E+01 0.2052€+01
0.7756€E-02 0.9442€-02 0.5454€E-03 0.6640E-03
1-131 0.2171E+07 0.3699E+08 0.6872E+04
0.1508E+01 0.2454E+01 0.1422€E-01 0.2061E+04
0.1666E+07 0.1347€+06 0.3700E+06 0.4029E+05
0.3963E+01 0.3977e+01
1-132 0.21156+07 0.3604E+08 0.6712E+04
0.1473E+01 0.2397e+01 0.1388€-01 0.2013E+04
0.1623E+07 0.1313e+06 0.3604E+06 0.4029E+05
0.3870E+01 0.3884E+01

]
B

B

38T




TIME =

1-133

1-134

1-135

89 MIN

1SOTOPE

0.3422E+07
0.2379e+01
0.2627E+07
0.6250E+01

0.1717e+07
0.1201E+01
0.1318e+07
0.3156€E+01

0.3202E+07
0.2227€+01
0.2458E+07
0.5851E+01

0.1720E+02
0.5298E+00
0.1209€+01
0.3726E-01

CTMT. ATM.
ACTIVITY
(Ci)
0.4364E+07
0.8678E-02
0.1307E+08
0.8678E-02
0.7587€+06
0.8678E-02
0.1298E+08
0.8678E-02
0.2977e+08
0.8678E-02
0.1568E+00
0.8678E-02
0.4437E+06
0.8678E-02
0.4848E+07
0.8678E-02
0.1417€+09
0.8678E-02
0.7622E+06
0.8678E-02
0.2210E+08
0.8678E-02
0.1313e+02
0.8678E-02
0.1456E+07
0.8678E-02
0.2141E+07

0.5832e+08
0.3871E+01
0.2124E+06
0.6272E+01

0.2926E+08
0.1955E+01
0.1066E+06
0.3167E+01

0.5457e+08
0.3624E+01
0.1988E+06
0.5872E+01

0.1051E+02
0.3234E+00
0.7394E+00
0.2274E-01

SUMP
ACTIVITY
(<)
0.3040£+01
0.1060€E-01
0.9086E+01
0.1060€E-01
0.5269E+00
0.1060E-01
0.9053E+01
0.1060E-01
0.2071E+02
0.1060E-01
0.1218€-06
0.1060E-01
0.3081E+00
0.1060E-01
0.3367e+01
0.1060E-01
0.9842E+02
0.1060E-01
0.5415£+00
0.1060E-01
0.1536£+02
0.1060E-01
0.9990€-05
0.1060E-01
0.1036E+01
0.1060E-01
0.3696E+08

0.1084E+05
0.2242E-01
0.5834E+06

0.5472E+04
0.1132E-01
0.2927E+06

0.1015E+05
0.2099€-01
0.5459E+06

0.3092E-01
0.9507€-03
0.2174E-02
0.6685E-04

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cI)
0.3040£+01
0.6102E-03
0.9086E+01
0.6102e-03
0.5269E+00
0.6102E-03
0.9053E+01
0.6102e-03
0.2071€+02
0.6102E-03
0.1218€E-06
0.6102E-03
0.3081E+00
0.6102E-03
0.3367E+01
0.6102€-03
0.9842E+02
0.6102E-03
0.5415€+00
0.6102E-03
0.1536E+02
0.6102E-03
0.9990E-05
0.6102E-03
0.1036E+01
0.6102E-03
0.8583E+04

* FILE: CIMCALC.LST
* PAGE: 10 of 28 .
*

e e e e e e o e e e e e vl e e o o ke ke o e i o e v e e e Lines

0.3251E+04
0.4029E+05

0.1642E+04
0.4029E+05

0.3044E+04
0.4029E+05

0.2774E+02
0.8542E+00

0.1951E+01

0.6007E-01

0.7457€-03
0.7457€-03
0.7457€-03
0.7457€-03
0.7457€-03
0.7457€-03
0.7457E-03
0.7457e-03
0.7457€-03
0.7457€-03
0.7457€-03
0.7457€-03
0.7457E-03

TIME =

0. 1487€+01
0.1664E+07
0.3940E+01
0.1945e+07
0.1355€+01
0.1512e+07
0.3588£+01
0.3352E+07
0.2329E+01
0.2606E+07
0.6170E+401
0.1409E+07
0.9856E+00
0.1096E+07
0.2611E+01
0.3084E+07
0.2145E+01
0.2398e+07
0.5681E+01

1-132

1-133

1-134

1-135

0.1879€+02
0.5786E+00
0.1321E+01
0.4069E-01

90 MIN

CTMT. ATM.
ACTIVITY
ISOTOPE (ci)

0.4337e+07
0.8741E-02
0.1303e+08
0.8741E-02
0.7587E+06
0.8741€-02
0.1286E+08
0.8741E-02
0.2965E+08
0.8741E-02
0.1258€+00
0.8741E-02
0.4436E+06
0.8741E-02
0.4846E+07
0.8741E-02
0.1417E+09
0.8741E-02
0.7285E+06
0.8741E-02

Kr-89
Xe-131m
Xe-133m
Xe-133

Xe-135m

Length: 195230

0.2452E+01
0.1066E+06
0.3957E+01

0.3358E+08

0.2234E+01
0.9685€+05
0.3604E+01

0.5787E+08

0.3841E+01
0.1669€+06
0.6198E+01

0.2433E+08

0.1625E+01
0.7018£+05
0.2623E+01

0.5325E+08

0.3536E+01
0.1536E+06
0.5707€+01

0.1312E+02
0.4034E+00
0.9226€E+00
0.2837E-01

ACTIVITY

0.3021E+01

0.1068E-01

0.9063e+01

0.1068E-01

0.5269e+00

0.1068€-01

0.8971E+01

0.1068E-01

0.2063+02

0.1068E-01

0.9772E-07

0.1068E-01

0.3081E+00

0.1048€-01

0.3366E+01

0.1068E-01

0.9842€+02

0.1068E-01

0.5175E+00

0.1068E-01

bytes.

Created: 02/26/

Queued:
991 to 1100 Hridfkwkihnhink

0.1775E-01
0.3697€+06

0.7817E+04
0.1617€-01
0.3359e+06

0.1344E+05
0.2781E-01
0.5788E+06

0.5688E+04
0.1177e-01
0.2434E+06

0.1238E+05
0.2560E-01
0.5326E+06

0.4803€-01
0.1476€-02
0.3378E-02
0.1038€-03

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cI)
0.3021E+01
0.6147€-03
0.9063E+01
0.6147€-03
0.5269E+00
0.6147E-03
0.8971€+01
0.6147E-03
0.2063E+02
0.6147€-03
0.9772e-07
0.6147€-03
0.3081E+00
0.6147€-03
0.3366E+01
0.6147€E-03
0.9842E+02
0.6147E-03
0.5175€6+00
0.6147€-03

314
02726/ 122
Kk Sedekddrdekd i

0.2574E+04
0.4029E+05

0.2345E+04
0.4029E+05

0.4032E+04
0.4029E+05

0.1706E+04
0.4029E+05

0.3712E+04
0.4029€+05

0.3195e+02
0.9835E+00
0.2247€e+01
0.6916E-01

0.7514€-03
0.7514E-03
0.7514E-03
0.7514E-03

0.7514E-03
0.7514€-03

0.7514E-03
0.7514E-03
0.7514E-03
0.7514E-03



TIME

Xe-135
Xe-137
Xe-138
1-131
1-132
1-133

1-134

1-135

= 104 MIN

1SOTOPE

0.2207E+08
0.8741E-02
0.1097E+02
0.8741E-02
0.1387e+07
0.8741E-02
0.2139e+07
0.1486E+01
0.1664E+07
0.3938E+01
0.1934E+07
0.1347e+01
0.1505E+07
0.3569E+01
0.3347e+07
0.2326E+01
0.2605e+07
0.6165e+01
0.1390E+07
0.9719E+00
0.1081E+07
0.2576E+01
0.3076E+07
0.2139E+01
0.2394E+07
0.5669E+01

0.1890€E+02
0.5821E+00
0.1329€+01
0.4093E-01

CTMT. ATM.
ACTIVITY
(ci)
0.3975e+07
0.9595£-02
0.1257e+08
0.9595-02
0.7587E+06
0.9595€-02
0.1132E+08
0.9595E-02
0.2801E+08
0.9595e-02
0.5773e-02
0.9595E-02
0.4434E+06

0.1534E+02
0.1068E-01
0.8344E-05
0.1068E-01
0.9869E+00
0.1068€-01
0.3695E+08
0.2452€+01
0.1048E+06
0.3956E+01
0.3341E+08
0.2222E+01
0.9477E+05
0.3585€+01
0.5784E+08
0.3839e+01
0.1641E+06
0.6193e+01
0.2401E+08
0.1604E+01
0.6812E+05
0.2588€+01
0.5315E+08
0.3530E+01
0.1508E+06
0.5695E+01

0.1331€+02

"~ 0.4091€+00

0.9357E+00
0.2877€e-01

SUMP
ACTIVITY
(ci)

0.2769E+01
0.1177e-01
0.8741E+01
0.1177e-01
0.5269E+00
0.1177e-01
0.7895e+01
0.1177e-01
0.1949€+02
0.1177e-01
0.4485E-08
0.1177e-01
0.3079E+00

0.1534E+02
0.6147E-03
0.8344E-05
0.6147€-03
0.9869E+00
0.6147E-03
0.8705E+04
0.1801E-01
0.3696E+06

0.7889E+04
0.1632e-01
0.3342E+06

0.1363E+05
0.2819E-01
0.5785E+06

0.5694E+04
0.1178E-01
0.2402E+06

0.1253E+05
0.2592€-01
0.5317e+06

0.4940€E-01
0.1518€-02
0.3474E-02
0.1068E-03

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cI)
0.2769E+01
0.6747e-03
0.8741E+01
0.6747E-03
0.5269E+00
0.6747€-03
0.7895E+01
0.6747€-03
0.1949E+02
0.6747€-03
0.4485E-08
0.6747e-03
0.3079E+00

‘

0.7514E-03
0.7514E-03
0.7514€E-03
0.2611E+04
0.4029€+05

0.2366E+04
0.4029E+05

0.4087E+04
0.4029E+05

0.1708E+04
0.4029E+05

0.3759E+04
0.4029E+05

0.3225E+02
0.9927E+00
0.2268€+01
0.6981E-01

0.8278E-03
0.8278€-03
0.8278€-03
0.8278E-03
0.8278E-03
0.8278E-03

* FILE: C1MCALC.LST Created: 02/26/ 214
* PAGE: 11 of 28 . Length: 195230 bytes. Queued: 02726/ 122
ek v v v e e o v e e vk vl e e ol e e e e o e e de e e e e L i nes 1 101 to 1 2" o Sede e e v e o v e o e e e e o TRk ik
0.9595E-02 0.1177e-01 0.6747E-03 0.8278E-03
Xe-133m 0.4832E+07 0.3356E+01 0.3356E+01
0.9595E-02 0.1177e-01 0.6747E-03 0.8278E-03
Xe-133 0.1415E+09 0.9829E+02 0.9829E+02
0.9595E-02 0.1177e-01 0.6747E-03 0.8278e-03
Xe-135m 0.3863E+06 0.2745e+00 0.2745E+00
0.9595E-02 0.1177E-01 0.6747E-03 0.8278€-03
Xe-135 0.2168E+08 0.1507e+02 0.1507E+02
0.9595€-02 0.1177e-01 0.6747E-03 0.8278E-03
Xe-137 0.8824E+00 0.6714E-06 0.6714E-06
0.9595€-02 0.1177e-01 0.6747E-03 0.8278€-03
Xe-138 0.7002E+06 0.4983E+00 0.4983E+00
0.9595E-02 0.1177e-01 0.6747E-03 0.8278E-03
1-131 0.2115€407 0.3692E+08 . 0.1041E+05
0.1469E+01 0.2450E+01 0.2154E-01 0.3123e+04
0.1663E+07 0.8294E+05 0.3693E+06 0.4029€E+05
0.3920E+01 0.3941E+01
1-132 0.1783E+07 0.3113E+08 0.8801E+04
0.1242€+01 0.2071E+01 0.1820E-01 0.2640E+04
0.1402E+07 0.6993E+05 0.3114E+06 0.4029E+05
0.3313E+01 0.3331e+01
1-133 0.3288€+07 0.5738E+08 0.1619E+05
0.2284E+01 0.3809e+01 0.3348E-01 0.4855E+04
0.2585E+07 0.1289E+06 0.5740E+06 0.4029E+05
0.6094E+01 0.6127E+01
1-134 0.1144E+07 0.1997E+08 0.5668E+04
0.7998E+00 0.1334E+01 0.1172€-01 0.1700E+04
0.8992E+06 0.4485E+05 0.1997€+06 0.4029€+05
0.2134E+01 0.2145E+01
1-135 0.2971E+07 0.5186E+08 0.1464E+05
0.2065E+01 0.3445E+01 0.3028£-01 0.4391E+04
0.2336E+07 0.1165E+06 0.5188E+06 0.4029E+05
0.5510E+01 0.5541E+01
0.2046E+02 0.1590E+02 0.7047€-01 0.3643E+02
0.6301E+00 0.4888€+00 0.2165E-02 0.1121E+01
0.1439E+01 0.1118e+01 0.4956E-02 0.2562E+01
0.4431E-01 0.3437€-01 0.1522E-03 . 0,7883E-01

TIME = 105 MIN

ISOTOPE

CTMT. ATM.
ACTIVITY
(Ci)
0.3951E+07
0.9654E-02
0.1254E+08
0.9654E-02
0.7587€+06
0.9654E-02

SUMP
ACTIVITY
(ci)
0.2752E+01
0.1185€-01
0.8719+01
0.1185€E-01
0.5269€+00
0.1185€-01

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
cn
0.2752E+01
0.6789€-03 0.8331e-03
0.8719E+01
0.6789E-03 0.8331e-03
0.5269E+00
0.6789E-03 . 0.8331e-03

Biid-3

WD



* FILE: CIMCALC.LST Created: 02/26/ 214
* PAGE: 12 of 28 . Length: 195230 bytes. Queued: 02/26/9. 22
¥ e e e Yo e I vle e e o e o e sie vl e e o o e v o e o e e ke e Lines 1211 to 1320 W e Ve e e e ok e e de o e o e o o W RREAREAR |

Kr-87 0.1121E+08 0.7824E+01 0.7824e4+01 1 eecmeeen eemieeccee eciicmemen e
0.9654E-02 0.1185€E-01 0.6789€-03 0.8331E-03 Kr-83m 0.3622€+07 0.2523E+01 0.2523E+01
Kr-88 0.2789E+08 0.1941E+02 0.1941E+02 0.1045E-01 0.1287e-01 0.7349€-03 0.9051E-03
0.9654E-02 0.1185E-01 0.6789E-03 0.8331E-03 Kr-85m 0.1209E+08 0.8410E+01 0.8410E+01
Kr-89 0.4633-02 0.3599€E-08 0.3599£-08 0.1045E-01 0.1287e-01 0.7349E-03 0.9051E-03
0.9654E-02 0.1185E-01 0.6789E-03 0.8331E-03 Kr-85 0.7587E+06 0.5269€+00 0.5269E+00
Xe-131m 0.4434E+06 0.3079£+00 0.3079E+00 0.1045E-01 0.1287€-01 0.7349E-03 0.9051E-03
0.9654€E-02 0.1185€e-01 0.6789E-03 0.8331E-03 Kr-87 0.9870E+07 0.6886E+01 0.6886E+01
Xe-133m 0.4830E+07 0.3355E+01 0.3355E+401 0.1045E-01 0.1287E-01 0.7349E-03 0.9051E-03
0.9654E-02 0.1185E-01 0.6789E-03 0.8331E-03 Kr-88 0.2635e+08 0.1833E+02 0.1833E+02
Xe-133 0.1415E+09 0.9828E+02 0.9828E+02 0.1045E-01 0.1287€-01 0.7349E-03 0.9051E-03
0.9654E-02 0.1185€-01 0.6789E-03 0.8331E-03 Kr-89 0.2126€-03 0.1652€-09 0.1652E-09
Xe-135m 0.3692E+06 0.2623E+00 0.2623E+00 0.1045E-01- 0.1287e-01 0.7349E-03 0.9051E-03
0.9654E-02 0.1185€E-01 0.6789E-03 0.8331E-03 Xe-131m 0.4431E+06 0.3077e+00 . 0.3077e+00
Xe-135 0.2165£+08 0.1505e+02 0.1505E402 0.1045E-01 0.1287€-01 0.7349E-03 0.9051E-03
0.9654E-02 0.1185€E-01 0.6789E-03 0.8331€-03 Xe-133m 0.4816E+07 0.3345E+01 0.3345+01
Xe-137 0.7370E+00 0.5608E-06 0.5608E-06 0.1045E-01 0.1287€-01 0.7349€-03 0.9051E-03
0.9654E-02 0.1185E-01 0.6789E-03 0.8331E-03 Xe-133 0.1413€+09 0.9815€+02 0.9815E+02
Xe-138 0.6668E+06 0.4746E+00 0.4746E+00 0.1045E-01 0.1287€-01 0.7349E-03 0.9051E-03
0.9654E-02 0.1185€-01 0.6789€-03 0.8331E-03 Xe-135m 0.1958€+06 0.1391E+00 0.1391E+00
1-131 0.2114E+07 0.3692E+08 0.1053£+05 0.1045€-01 0.1287e-01 0.7349E-03 0.9051E-03
0.1468E+01 0.2450E+01 0.2179E-01 0.3160E+04 Xe-135 0.2127e+08 0.1478E+02 0.1478E+02
0.1663E+07 0.8157E+05 0.3693E+06 0.4029E+05 0.1045€-01 0.1287e-01 0.7349E-03 0.9051€-03
0.3918£+01 0.3940E+01 Xe-137 0.5930E-01 0.4512E-07 0.4512E-07
1-132 0.1773e+07 0.3097E+08 0.8859E+04 0.1045€-01 0.1287€-01 0.7349E-03 0.9051€-03
0.1235E+01 0.2060E+01 0.1833E-01 0.2657E+04 Xe-138 0.3367E+06 0.2396E+00 0.2396E+00
0.1395€+07 0.6843E+05 0.3098E+06 0.4029€E+05 0.1045€-01 0.1287e-01 0.7349E-03 0.9051E-03
0.3295€+01 0.3314E+01 1-131 0.2095E+07 0.3688€E+08 0.1224E+05
1-133 0.3284€E+07 0.5735E+08 0.1637€+05 0.1455E+01 0.2448E+01 0.2532E-01 0.3671E+04
0.2282€+01 0.3807E+01 0.3386E-01 0.4910E+04 0.1661E+07 0.6454E+05 0.3690E+06 0.4029€+05
0.2583E+07 0.1267E+06 0.5737e+06 0.4029E+05 0.3903E+01 0.3929e+01
0.6089€+01 0.6123£+01 1-132 0.1639E+07 0.2886E+08 0.9599E+04
1-134 0.1128E+07 0.1970E+08 0.5659E+04 0.1141€+01 0.1920E+01 0.1985E-01 0.2879E+04
0.7888E+00 0.1316€E+01 0.1171E-01 0.1697€E+04 0.1300E+07 0.5049E+05 0.2887€+06 0.4029E+05
0.8875E+06 0.4353E+05 0.1971E+06 0.4029€+05 0.3061E+01 0.3081E+01
0.2105€+01 0.2117e+01 1-133 0.3232e+07 0.5690E+08 0.1889E+05
I-135 0.2964E+07 0.5177E+08 0.1478E+05 0.2246E+01 0.3778E+01 0.3907€-01 0.5664E+04
0.2061E+01 0.3439E+401 0.3058E-01 0.4434E+04 0.2563E+07 0.9957E+05 0.5693€E+06 0.4029€+05
0.2332E+07 0.1144E+06 0.5179E+06 0.4029E+05 0.6023€+01 0.6062E+01
0.5499€E+01 0.5530E+01 1-134 0.9305E+06 0.1638E+08 0.5472E+04
0.6506E+00 0.1094E+01 0.1132e-01 0.1641E+04
0.7379E+06 0.2866E+05 0.1639E+06 0.4029E+05
0.2057E+02 0.1609E+02 0.7212€-01 0.3673E+02 0.1745E+01 0.1756E+01
0.6335e+00 0.4945E+00 0.2215e-02 0.1130E+01 1-135 0.2869€+07 0.5051E+08 0.1677E+05
0.1447e+01 0.1131€+01 0.5072€E-02 0.2583E+01 0.1994E+01 0.3355E+01 0.3470E-01 0.5031E+04
0.4455e-01 0.3477e-01 0.1558€-03 0.7948€E-01 0.2275E+07 0.8838£+05 0.5053E+06 0.4029€+05
0.5350E+01 0.5384E+01
0.2212€+02 0.1867E+02 0.9713e-01 0.4089E+02
TIME = 119 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK 0.6808E+00 0.5738€+00 0.2983E-02 0.1258E+01
0.1555€e+01 0.1313e+01 0.6831E-02 0.2875e+01
CTMT. ATM. SUMP SIRW TANK 0.4788E-01 0.4035€-01 0.2097€-03 0.8844E-01
ACTIVITY ACTIVITY ACTIVITY
ISOTOPE (ci) i I

FE s

DY

w4



TIME = 120 MIN
CTMT. ATM.
ACTIVITY
(Ci)
0.3599E+07
0.1051€-01
0.1206E+08
0.1051E-01
0.7587€+06
0.1051E-01
0.9781E+07
0.1051E-01
0.2624E+08
0.1051E-01
0.1706E-03
0.1051E-01
0.4431E+06
0.1051€-01
0.4815€+07
0.1051E-01
0.1413E+09
0.1051€E-01
0.1872E+06
0.1051€E-01
0.2124€E+08
0.1051E-01
0.4953E-01
0.1051€-01
0.3207e+06
0.1051€-01
0.2094E+07
0.1454E+01
0.1661E+07
0.3902E+01
0.1630E+07
0.1135e+01
0.1293e+07
0.3045E+01
0.3229e+07
0.2243E+01
0.2562e+07
0.6019E+01
0.9178E+06
0.6418E+00
0.7283E+06
0.1722E+01
0.2862E+07
0.1990€+01
0.2271€+07
0.5339E+01

1SOTOPE

Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137

Xe-138

1-131

SUMP
ACTIVITY
(Ci)
0.2507E+01
0.1294E-01
0.838BE+01
0.1294E-01
0.5269E+00
0.1294E-01
0.6823E+01
0.1294E-01
0.1826€E+02
0.1294E-01
0.1325e-09
0.1294E-01
0.3077E+00
0.1294E-01
0.3344E+01
0.1294E-01
0.9814E+02
0.1294E-01
0.1330E+00
0.1294E-01
0.1476E+02
0.1294E-01
0.3769E-07
0.1294E-01 .
0.2282E+00
0.1294E-01
0.3688E+08
0.2448E+01
0.6347€+05
0.3928E+01
0.2871€+08
0.1910e+01
0.4941E+05
0.3065E+01
0.5687E+08
0.3775E+01
0.9787E+05
0.6058E+01
0.1617E+08
0.1080E+01
0.2782E+05
0.1733e+01
0.5042E+08
0.3349€E+01
0.8677E+05
0.5374E+01

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cn
0.2507E+01
0.7387E-03
0.8388E+01
0.7387€-03
0.5269E+00
0.7387€-03
0.6823E+01
0.7387€-03
0.1826E+02
0.7387e-03
0.1325€-09
0.7387€-03
0.3077E+00
0.7387€-03
0.3344E+01
0.7387€-03
0.9814€+02
0.7387£-03
0.1330E+00
0.7387€-03
0.1476E+02
0.7387€-03
0.3769E-07
0.7387€-03
0.2282E+00
0.7387e-03
0.1236E+05
0.2557€-01
0.3690E+06

0.9646E+04
0.1995€E-01
0.2872E+06

0.1906E+05
0.3943€-01
0.5689E+06

0.5454E+04
0.1128E-01
0.1617E+06

0.1691E+05
0.3498€-01
0.5044E+06

** FILE: CIMCALC.LST
** PAGE: 13 of 28 .

0.9101E-03
0.9101E-03
0.9101€-03
0.9101E-03
0.9101E-03
0.9101E-03
0.9101E-03
0.9101E-03
0.9101E-03
0.9101E-03
0.9101E-03
0.9101E-03
0.9101E-03
0.3707E+04
0.4029E+05

0.2893E+04
0.4029E+05

0.5718E+04
0.4029E+05

0.1636E+04
0.4029E+05

0.5072E+04
0.4029e+05

Length: 195230

Created: 02/26/

bytes.

Queued:

Fe e e e e e e e e e e e o o e v e e e o e e e e e e o Lines 1321 to 1430 “%kwadkkkkkiik

0.2223E+02
0.6842E+00
0.1563E+01
0.4811E-01

TIME = 134 MIN
CTMT. ATM.
ACTIVITY
(ci)
0.3300E+07
0.1051E-01
0.1164E+08
0.1051E-01
0.7587E+06
0.1051E-01
0.8608E+07
0.1051E-01
0.2479E+08
0.1051E-01
0.7830E-05
0.1051E-01
0.4428E+06
0.1051E-01
0.4800E+07
0.1051E-01
0.1411E+09
0.1051E-01
0.9926€+05
0.1051E-01
0.2087€+08
0.1051E-01
0.3985E-02
0.1051€E-01
0.1619E+06
0.1051E-01
0.2079E+07
0.1444E+01
0.1660E+07
0.3890€+01
0.1509E+07
0.1051E+01
0.1205€+07
0.2831E+01
0.3183E+07
0.2212E+01
0.2542E+07
0.5958£+01
0.7583E+06
0.5302E+00

ISOTOPE

1-132

1-133

1-134

0.1886E+02
0.5795E+00
0.1326E+01
0.4075E-01

SUMP
ACTIVITY
(Ci)
0.2299E+01
0.1294E-01
0.8090E+01
0.1294E-01
0.5269E+00
0.1294E-01
0.6005E+01
0.1294E-01
0.1725€+02
0.1294€E-01
0.6082E-11
0.1294E-01
0.3075€+00
0.1294E-01
0.3333e+01
0.1294€-01
0.9802E+02
0.1294€-01
0.7051E-01
0.1294E-01
0.1450E+02
0.1294E-01
0.3032€-08
0.1294E-01
0.1152€+00
0.1294€E-01
0.3685E+08
0.2446€E+01
0.5022£+05
0.3919€+01
0.2675E+08
0.1780E+01
0.3646E+05
0.2852E+01
0.5643E+08
0.3746E+01
0.7690E+05
0.6002€E+01
0.1344E+08
0.8981€+00

0.9906E-01
0.3042E-02
0.6966E-02
0.2139E-03

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cn
0.2299€+01
0.7912E-03
0.8090E+01
0.7912e-03
0.5269E+00
0.7912E-03
0.6005€+01
0.7912E-03
0.1725E+02
0.7912€-03
0.6082E-11
0.7912e-03
0.3075€E+00
0.79126-03
0.3333£+01
0.7912E-03
0.9802E+02
0.7912E-03
0.7051€-01
0.7912e-03
0.1450E+02
0.7912e-03
0.3032e-08
0.7912E-03
0.1152E+00
0.7912E-03
0.1406E+05
0.2908E-01
0.3687E+06

0.1023E+05
0.2117e-01
0.2676E+06

0.2154€E+05
0.4455E-01
0.5645E+06

0.5164E+04
0.1068E-01

114
02726/ 122
W e de e s e v i o ok

0.4118E+02
0.1267E+01
0.2896E+01
0.8908E-01

0.9783E-03
0.9783€E-03
0.9783e-03
0.9783€E-03
0.9783€E-03
0.9783€E-03
0.9783E-03
0.9783E-03
0.9783E-03
0.9783€-03
0.9783E-03
0.9783E-03
0.9783€-03
0.4217E+04
0.4028E+05

0.3069E+04
0.4028E+05

0.6460E+04
0.4028E+05

0.1549E+04

BT d

B09T



TIME =

0.6055E+06
0.1428€+01
0.2775E+07
0.1929E+01
0.2216E+07
0.5197e+01

1-135

0.2223E+02
0.6842E+00
0.1670E+01
0.5140€E-01

135 MIN

ISOTOPE

0.1832E+05
0.1439€e+01
0.4920E+08
0.3268E+01
0.6704E+05
0.5236E+01

0.1886E+02
0.5795E+00
0.1507€E+01
0.4631E-01

0.1345E+06

0.1879E+05
0.3886€-01
0.4922E+06

0.9906E-01
0.3042€E-02
0.9000E-02
0.2763E-03

ACTIVITY IN CONTAINMENT AND SIRW TANK

CTMT. ATM.
ACTIVITY
(ci)

0.3279E+07

0.1051€-01
0.1161E+08

0.1051€-01
0.7587E+06

0.1051€-01

0.1051E-01
0.2469E+08
0.1051€-01
0.6283E-05
0.1051E-01
0.4428E+06
0.1051€-01
0.4799€+07
0.1051E-01
0.1411E+09
0.1051E-01
0.9486E+05
0.1051E-01
0.2084E+08
0.1051€-01
0.3329€-02
0.1051E-01
0.1542€+06
0.1051E-01
0.2078E+07
0.1443E+01
0.1660E+07
0.3889E+01
0.1501E+07
0.1045E+01
0.1199E+07

Xe-135m
Xe-135
Xe-137
Xe-138
I-131

1-132

0.8530E+07

SuMp
ACTIVITY
(CH)
0.2284E+01
0.1294E-01
0.8070E+01
0.1294€-01
0.5268E+00
0.1294E-01
0.5951E+01
0.1294E-01
0.1718E+02
0.1294€E-01
0.4881E-11
0.1294€E-01
0.3075€+00
0.1294E-01
0.3333e+01
0.1294€E-01
0.9801E+02
0.1294€-01
0.6739E-01
0.1294€E-01
0.1448E+02
0.1294€-01
0.2533e-08
0.1294E-01
0.1097€+00
0.1294€-01
0.3685E+08
0.2446E+01
0.4938E+05
0.3918€+01
0.2662E+08
0.1771€+401
0.3567€+05

SIRW TANK
ACTIVITY
(cl)
0.2284E+01
0.7949€-03
0.8070E+01
0.7949E-03
0.5268E+00
0.7949€-03
0.5951E+01
0.7949€-03
0.1718E+02
0.7949€E-03
0.4881E-11
0.7949E-03
0.3075E+00
0.7949€E-03
0.3333e+01
0.7949€-03
0.9801E+02
0.7949€-03
0.6739E-01
0.7949€-03
0.1448E+02
0.7949E-03
0.2533€-08
0.7949E-03
0.1097e+00
0.7949E-03
0.1418E+05
0.2934E-01
0.3686E+06

0.1027€+05.
0.2124E-01
0.2663E+06

* FILE
* PAGE
*

0.4028E+05

0.5635E+04
0.4028E+05

0.4118£+02
0.1267E+01
0.3187E+01
0.9799e-01

0.9830e-03
0.9830E-03
0.9830E-03
0.9830E-03
0.9830E-03
0.9830E-03
0.9830E-03
0.9830E-03
0.9830E-03
0.9830E-03
0.9830E-03
0.9830e-03
0.9830E-03
0.4254E+04
0.4028E+05

0.3080E+04
0.4028E+05

: CIMCALC.LST
t 14 of 28 .

Length: 195230

bytes.

Wese e e e e e 7 e ok e o e e e e e e ke e s e e sk dede e o Lines 1431 to 1540 Whdkkdndkhhhkikih

TIME =

0.2816E+01
0.3180E+07
0.2210E+01
0.2540E407
0.5954£+01
0.7481E+06
0.5231E+00
0.5976E+06
0.1409E+01
0.2769E+07
0.1925e+01
0.2212e+07
0.5187e+01

1-133

1-134

1-135

0.2223E+02
0.6842E+00
0.1678E+01
0.5164E-01

149 MIN

CTMT. ATM.
ACTIVITY
(ci)
0.3006E+07
0.1051€-01
0.1119e+08
0.1051E-01
0.7587E+06
0.1051€-01
0.7508E+07
0.1051€-01
0.2332E+08
0.1051E-01
0.288B4E-06
0.1051E-01
0.4426E+06
0.1051€E-01
0.4784E+07
0.1051€-01
0.1409E+09
0.1051€E-01
~ 0.5031E+05
0.1051E-01
0.2047E+08
0.1051E-01
0.2678E-03
0.1051€E-01
0.7785E+05
0.1051€-01

1SOTOPE

0.2837e+01

0.5640E+08 0.2171E+05
0.3744E+01 0.4491E-01
0.7559E+05 0.5642E+06
0.5999E+01

0.1327E+08 0.5140E+04
0.8864€E+00 0.1063E-01
0.1778E+05 0.1327E+06
0.1420E+01

0.4911E+08 0.1892E+05
0.3262€+01 0.3913€-01
0.6582E+05 0.4913E+06
0.5227e+01
0.1886E+02 0.9906E-01
0.5795E+00 0.3042€-02
0.1520E+01 0.9155E-02
0.4671E-01 0.2810E-03

ACTIVITY IN CONTAINMENT AND SIRW TANK

SuMp
ACTIVITY

SIRW TANK
ACTIVITY

0.2094E+01

0.1294E-01

0.7783E+01

0.1294E-01

0.5268E+00

0. 1294E-01

0.5237e+01

0.1294E-01

0.1623E+02

0.1294E-01

0.2240E-12

0.1294€-01

0.3073E+00

0.1294€-01

0.3322E+01

0.1294E-01

0.9788E+02

0.1294E-01

0.3574E-01

0.1294€E-01

0.1423E+02

0.1294E-01

0.2038E-09

0.1294E-01

0.5541E-01

0.1294E-01

0.2094E+01

0.8442E-03

0.7783€e+01

0.8442€E-03

0.5268E+00

0.8442E-03

0.5237€+01

0.8442E-03

0.1623€+02

0.8442€E-03

0.2240E-12

0.8442€-03

0.3073e+00

0.8442E-03

0.3322€+01

0.8442E-03

0.9788E+02

0.8442E-03

0.3574E-01

0.8442€-03

0.1423E+02

0.8442E-03

0.2038€-09

0.8442E-03

0.5541E-01

0.8442E-03

Created: 02/26/ 214
Queued: 0272679 :22
e e e dede de ey

0.6512E+04
0.4028E+05

0.1542E+04
0.4028E+05

0.5674E+04
0.4028E+05

0.4118E+02
0.1267€+01
0.3207E+01
0.9862E-01

0.1048€-02
0.1048E-02
0.1048E-02
0.1048€E-02
0.1048E-02’
0.1048€E-02
0.1048€-02
0.1048€E-02
0.1048E-02
0.1048E-02
0.1048E-02
0.1048€-02
0.1048€E-02

U

£

HORT




TIME =

1-131 0.2066E+07
’ 0.1435€+01
0.1658e+07
0.3878E+01
0.1392E+07
0.9690E+00
0.1117e+07
0.2619€+01
0.3140E+07
0.2181E+01
0.2521E+07
0.5897E+01
0.6190E+06
0.4328E+00
0.4969E+06
0.1170E+01
0.2689e+07
0.1869€+01
0.2158€+07
0.5052E+01

1-132

1-133

[-134

1-135

0.2223E+02
0.6842E+00
0.1784€+01
0.5490€E-01

150 MIN

CTMT. ATM.
ACTIVITY

1SOTOPE

0.
0.
0.

0.

Kr-88

0.

Kr-89

0.

Xe-131m

0.

Xe-133m

0.

Xe-133

0.

Xe-135m

(Ci)
0.2987E+07
1051E-01
0.1116E+08
1051E-01
0.7587E+06
1051€-01
0.7439E+07
1051€-01
0.2322E+08
1051€E-01
0.2314€-06
1051E-01
0.4425€E+06
1051E-01
0.4783E+07
1051E-01
0.1409E+09
1051€-01
0.4808E+05

0.3681E+08 0.1588E+05
0.2444E+01 0.3285€-01
0.3907€+05 0.3683E+06
0.3911E+01

0.2480E+08 0.1073E+05
0.1650E+01 0.2218-01
0.2632E+05 0.2481E+06
0.2642E+01

0.5596E+08 0.2415E+05
0.3715E+01 0.4994E-01
0.5939E+05 0.5598€+06
0.5947€+01

0.1103E+08 0.4790E+04
0.7370E+00 0.9907€-02
0.1171E+05 0.1104E+06
0.1180E+01

0.4791E+08 0.2069E+05:
0.3183E+01 0.4279€-01
0.5086E+05 0.4794E+06
0.5095€+01
0.1886E+02 0.9906E-01
0.5795E+00 0.3042€-02
0.1701E+01 0.1146E-01
0.5224E-01 0.3517e-03

SUMP
ACTIVITY
(ci)

0.2081€+01
0.1294E-01

0.7763E+01
0.1294E-01

0.5268€+00
0.1294E-01

0.5190E+01
0.1294E-01

0.1616E+02
0.1294E-01

0.1797e-12
0.1294E-01

0.3073€+00
0.1294€-01

0.3322E+01
0.1294€-01

0.9787e+02
0.1294E-01

0.3416€E-01

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cn
0.2081E+01
0.8476€-03
0.7763E+01
0.8476E-03
0.5268E+00
0.8476E-03
0.5190€E+01
0.8476E-03
0.1616E+02
0.8476E-03
0.1797€-12
0.8476E-03
0.3073E+00
0.8476E-03
0.3322E+01
0.8476E-03
0.9787e+02
0.8476E-03
0.3416E-01

-0.1052€-02

|II *

0.4763E+04
0.4028€+05

0.3217e+04
0.4028E+05

0.7241E+04
0.4028E+05

0.1437E+04
0.4028e+05

0.6204E+04
0.4028E+05

0.4118€+02
0.1267€+01
0.3497€+01
0.1075E+00

0.1052€-02
0.1052€E-02
0.1052E-02
0.1052€-02

0.1052€-02
0.1052€-02
0.1052E-02
0.1052e-02

* FILE: CIMCALC.LST Created: 02/26/‘:14
* PAGE: 15 of 28 . Length: 195230 bytes. Queued: 02/26/ 6:22
e o Ve e e e v e o e o e ol e e e v e v e o ok e e o e o Lines 1541 to 1650 e de e e e s e o ok v o e ok o o e 3 e drdedede v
0.1051E-01 0.1294E-01 0.8476E-03 0.1052E-02
Xe-135 0.2045E+08 0.1421E+02 0.1421€+02
0.1051E-01 0.1294E-01 0.8476E-03 0.1052€-02
Xe-137 0.2237€-03 0.1702E-09 0.1702E-09
0.1051E-01 0.1294E-01 0.8476E-03 '0.1052E-02
Xe-138 0.7415E+05 0.5277e-01 0.5277E-01
0.1051E-01 0.1294E-01 0.8476E-03 0.1052E-02
1-131 0.2065E+07 0.3681E+08 0.1600E+05
0.1434E+01 0.2443E+01 0.3310e-01 0.4799E+04
0.1658€+07 0.3842E+05 0.3683E+06 0.4028€+05
0.3878e+01 0.3911E+01
1-132 0.1384E+07 0.2468E+08 0.1075E+05
0.9639E+00 0.1642E+01 0.2224E-01 0.3225E+04
0.1112e+07 0.2576E+05 0.2469E+06 0.4028E+05
0.2606E+01 0.2628E+01
1-133 0.3137e+07 0.5593E+08 0.2432E+05
0.2180E+01 0.3713E+01 0.5030E-01 0.7293E+04
0.2519E+07 0.5838E+05 0.5595E+06 0.4028€+05
. 0.5893E+01 0.5943E+01
1-134 0.6107E+06 0.1089E+08 0.4764E+04
0.4270E+00 0.7274E+00 0.9853E-02 0.1429E+04
0.4904E+06 0. 1136E+05 0.1089E+06 0.4028E+05
0.1154E+01 0. 1164E+01
1-135 0.2683E+07 0.4783E+08 0.2081E+05
0.1865£+01 0.3178E+01 0.4304E-01 0.6241E+04
0.2155€+07 0.4993E+05 0.4785E+06 0.4028E+05
0.5043E+01 0.5086E+01
0.2223E+02 0.1886E+02 0.9906€E-01 0.4118€+02
0.6842E+00 0.5795E+00 0.3042€-02 0.1267E+01
0.1792e+01 0.1714E+01 0.1164E-01 0.3517E+01
0.5513e-01 0.5264E-01 0.3571€E-03 0.1081E+00
TIME = 164 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SUMP SIRW TANK
: ACTIVITY ACTIVITY ACTIVITY
ISOTOPE (Ci) (ci) cn
Kr-83m 0.2739E+07 0. 1908E+01 0.1908E+01
0.1051E-01 0.1294€-01 0.8941E-03 0.1114E-02
Kr-85m 0.1077E+08 0.7488E+01 0.7488E+01
0.1051€-01 0.1294E-01 0.8941E-03 0.1114E-02
Kr-85 0.7586E+06 0.5268E+00 0.5268E+00
0.1051E-01 0.1294E-01 0.8941E-03 0.1114E-02
Kr-87 0.6548E+07 0.4568E+01 0.4568E+01
0.1051E-01 0.1294E-01 0.8941E-03 0.1114E-02
Kr-88 0.2194E+08 0.1527E+02 0.1527E+02
0.1051€-01 0.1294E-01 0.8941E-03 0.1114E-02
Kr-89 0.1062E-07 0.8249E-14 0.8249E-14
0.1051€-01 0.1294E-01 0.8941E-03 0.1114€-02

Fin iR 2

DTEBET



TIME

Xe-131m

0.4423E+06
0.1051E-01
0.4768E+07
0.1051E-01
0.1407€+09
0.1051E-01
0.2550E+05
0.1051€E-01
0.2009E+08
0.1051E-01
0.1800€-04
0.1051E-01
0.3744E+05
0.1051E-01
0.2055€e+07
0.1427e+01
0.1657e+07
0.3869€+01
0.1285E+07
0.8946E+00
0.1036€E+07
0.2425€E+01
0.3101e+07
0.2154€E+01
0.2500E+07
0.5839€+01
0.5058E+06
0.3536£+00
0.4078E+06
0.9584E+00
0.2608E+07
0.1813E+01
0.2102E+07
0.4913E+01

Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
1-131

1-132

1-133

1-134

1-135

0.2223E+02
0.6842E+00
0.1897e+01
0.5836E-01

= 165 MIN

CTMT. ATM.
ACTIVITY
(ci)
0.2722E+07
0.1051E-01
0.1074E+08
0.1051€E-01
0.7586E+06

1SOTOPE

0.3072E+00
0.1294€E-01
0.3312e+01
0.1294E-01
0.9774E+02
0.1294E-01
0.1812E-01
0.1294E-01
0.1396€E+02
0.1294E-01
0.1370€E-10
0.1294€-01
0.2664E-01
0.1294E-01
0.3678E+08
0.2441E+01
0.3040E+05
0.3905E+01
0.2299E+08
0.1530E+01
0.1901E+05
0.2448E+01
0.5549E+08
0.3684E+01
0.4587E+05
0.5894E+01
0.9051E+07
0.6048E+00
0.7482E+04
0.9675+00
0.4667E+08
0.3100E+01
0.3858E+05
0.4960E+01

0.1886E+02
0.5795E+00
0.1894E+01
0.5815€-01

SUMP
ACTIVITY
(Ci)

0.1896€+01
0.1294€-01

0.7469E+01
0.1294€-01

0.5268E+00

0.3072E+00
0.8941E-03
0.3312E+01
0.8941E-03
0.9774€+02
0.8941E-03
0.1812€-01
0.8941E-03
0.1396€+02
0.8941E-03
0.1370E-10
0.8941€-03
0.2664E-01
0.8941E-03
0.1770E+05
0.3660E-01
0.3680E+06

0.1109e+05
0.2294E-01
0.2300E+06

0.2671E+05
0.5524€E-01
0.5552E+06

0.4384E+04
0.9068E-02
0.9056E+05

0.2248E+05
0.4648E-01
0.4669E+06

.9906E-01
.3042E-02
.1422€-01
.4360€E-03

oOO0OO0Oo

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cn
0.1896E+01
0.8973-03
0.7469€+01
0.8973€-03
0.5268E+00

"llII'E

0.1114E-02
0.1114E-02
0.1114E-02
0.1114E-02
0.1114E-02
0.1114E-02
0.1114€-02
0.5307e+04
0.4028E+05

0.3326E+04
0.4028E+05

0.8009E+04
0.4028E+05

0.1315E+04
0.4028E+05

0.6740E+04
0.4028E+05

0.4118E+02
0.1267E+01
0.3805E+01
0.1169E+00

0.1118e-02

0.1118e-02

* FILE: CIMCALC.LST

* PAGE: 16 of 28 .

Length: 195230

Created: 02/26/

bytes.

Queued:

e de e de A R e e s s dede e e Aol R W Wk e e e e ke ok Lines 1651 to 1760 *akddirkdhdisk

Kr-87
Kr-88
Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
I-131

1-132

1-133

1-134

1-135

TIME =

179 MIN

0.1051E-01
0.6488E+07
0.1051E-01
0.2185E+08
0.1051E-01
0.8522€-08
0.1051E-01
0.4423E+06
0.1051E-01
0.4767E407
0.1051€-01
0.1407E+09
0.1051E-01
0.2437E+05
0.1051€-01
0.2006E+08
0.1051€-01
0.1503E-04
0.1051€-01
0.3565E+05
0.1051E-01
0.2055€+07
0.1427€+01
0.1657e+07
0.3868E+01
0.1278e+07
0.8899E+00
0.1031E+07
0.2412€+01
0.3098E+07
0.2153€E+01
0.2498E+07
0.5835E+01
0.4991E+06
0.3489€+00
0.4024E+06
0.9458£+00
0.2603€+07
0.1809€+01
0.2099e+07
0.4904E+01

0.2223E+02
0.6842E+00
0.1905€+01
0.5859€E-01

CTMT. ATM.
ACTIVITY

0.1294E-01
0.4526€E+01
0.1294€-01
0.1520E+02
0.1294€-01
0.6620E-14
0.1294E-01
0.3071E+00
0.1294E-01
0.3311E+01
0.1294E-01
0.9774E+02
0.1294E-01
0.1731E-01
0.1294€-01
0. 1394E+02
0.1294€-01
0.1144E-10
0.1294E-01
0.2537€-01
0.1294€E-01
0.3678E+08
0.2441E+01
0.2990E+05
0.3905E+01
0.2288E+08
0.1522€+01
0.1860E+05
0.2435€+01
0.5546E+08
0.3682E+01
0.4509E+05
0.5890E+01
0.8933E+07
0.5969€£+00
0.7262E+04
0.9548E+00
0.4659E+08
0.3095E+01
0.3787E+05
0.4951€+01

0.1886E+02
0.5795E+00
0.1907E+01
0.5855E-01

SUMP
ACTIVITY

0.8973E-03
0.4526E+01
0.8973E-03
0.1520E+02
0.8973€E-03
0.6620E-14
0.8973e-03
0.3071E+00
0.8973e-03
0.3311€+01
0.8973£-03
0.9774E+02
0.8973e-03
0.1731€-01
0.8973E-03
0.1394E+02
0.8973E-03
0.1144E-10
0.8973E-03
0.2537¢-01
0.8973e-03
0.1782E+05
0.3685E-01
0.3680E+06

0.1111E+05
0.2298€-01
0.2289E+06

0.2688E+05
0.5559€-01
0.5549E+06

0.4357E+04
0.9010€-02
0.8938E+05

0.2259E+05
0.4672€-01
0.4661E+06

0.9906E-01
0.3042E-02
0.1441€E-01
0.4420€-03

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY

214
02726/ 122
i Yok dede dede ok it

0.11186-02
0.1118e-02
0.1118€E-02
0.1118€-02
0.1118€E-02
0.1118€-02
0.1118E-02
0.1118€e-02
0.1118€E-02
0.1118E-02
0.1118€-02
0.5344E+04
0.4028E+05

0.3332e+04
0.4028E+05

0.8060E+04
0.4028E+05

0.1307€+04
0.4028€+05

0.6775E+04
0.4028€E+05

0.4118E+02
0.1267e+01
0.3826E+01
0.1176E+00

TEEBYT




ISOTOPE

1-132
1-133
1-134

1-135

0.2495€+07

0.1051E-01

0.1036E+08

0.1051€E-01

0.7586E+06

0.1051E-01

0.5710E+07

0.1051€E-01

0.2064€+08

0.1051E-01

0.3911€E-09

0.1051E-01

0.4420E+06

0.1051E-01

0.4752E+07

0.1051E-01

0.1406E+09

0.1051E-01

0.1293E+05

0.1051E-01

0.1971E+08

0.1051€-01

0.1210€-05

0.1051€-01

0.1800E+05

0.1051€-01

0.2047€+07

-1421E+01

0.1738e+01

0.1294€-01

0.7204E+01

0.1294E-01

0.5268£+00

0.1294€-01

0.3984E+01

0.1294€-01

0.1436E+02

0.1294€-01

0.3038e-15

0.1294E-01

0.3070E+00

0. 1294€E-01

0.3301E+01

0.1294€-01

0.9761€+02

0.1294E-01

0.9182€e-02

0.1294€-01

0.1369E+02

0.1294€E-01

0.9204E-12

0.1294€E-01

0.1281E-01

0.1294E-01

0.3674E+08

0.2439€e+01

0.1738E+01

0.9411€-03

0.7204E+01

0.9411E-03

0.5268E+00

0.9411E-03

0.3984E+01

0.9411€-03

0.1436E+02

0.9411€-03

0.3038€E-15

0.9411E-03

0.3070€E+00

0.9411E-03

0.3301E+01

0.9411€E-03

0.9761E+02

0.9411E-03

0.9182€-02

0.9411€-03

0.1369E+02

0.9411£-03

0.9204E-12

0.9411E-03

0.1281E-01

0.9411€-03

0.1951E+05

0.4035€e-01

0.1655E+07
0.3861E+01

0.2366E+05
0.3901E+01

0.3677E+06

0.1187E+07

0.8267€+00

0.2131E+08

0.1419E+01

0.1135€E+05

0.2347E-01

0.9603E+06
0.2245E+01

0.1372E+05
0.2269E+01

0.2133+06

0.3065E+07

0.5502E+08

0.2923E+05

0.2129e+01
0.2479E+07
0.5783E+01

0.4137E+06

0.2892E+00
0.3346E+06
0.7855E+00

0.2532E+07

0.1760E+01
0.2048E+07
0.4780E+01

0.2223e+02
0.6842E+00
0.2010E+01
0.6179E-01

0.3654£+01
0.3543€+05
0.5844E+01

0.7427E+07

0.4963E+00
0.4782E+04
0.7938E+00

0.4545E+08

0.3020E+01
0.2926E+05
0.4830E+01

0.1886E+02
0.5795E+00
0.2086E+01
0.6404E-01

0.6044E-01
0.5506E+06

0.3970E+04

0.8210€E-02
0.7432E+05

0.2416€E+05

0.4996E-01
0.4548E+06

0.9906£-01
0.3042€-02
0.1726€-01
0.5292€E-03

II| *

0.1177e-02
0.1177E-02
0.1177e-02
0.1177e-02
0.1177e-02
0.1177e-02
0.1177e-02
0.1177e-02
0.1177e-02
0.1177E-02
0.1177e-02
0.1177e-02
0.1177e-02
0.5851E+04

0.4027€+05

0.3403E+04
0.4027E+05

0.8764E+04
0.4027€+05

0.1190E+04
0.4027E+05

0.7244E+04
0.4027€+05

0.4118£+02
0.1267e+01
0.4113E+01
0.1264E+00

* FILE: CIMCALC.LST
* PAGE: 17 of 28 .

Length: 195230

bytes.

Created: 02/26/

Queued:

=14
02726/ 6:22

e e sk e s vhe e e e e e o o v e 3 e e e o e e o e ok e e ole Lines 1761 to 1870 RR AR Vet SR e e Wt e S e R e v et sk ke ok

TIME = 180 MIN

1SOTOPE

ACTIVITY IN CONTAINMENT AND SIRW TANK

CTMT. ATM.
ACTIVITY
(ci)

0.2480E+07

SUMP
ACTIVITY
(ci)

0.1727e+01

0.1051E-01

0.1033E+08

0.1051e-01

0.7586E+06

0.1051E-01

0.5659e+07

0.1051E-01

0.2056E+08

0.1051E-01

0.3138E-09

0.1051E-01

0.4420E+06

0.1051E-01

0.4751E+07

0.1051€E-01

0.1405E+09

0.1051€E-01

0.1235g+05

0.1051E-01

0.1968E+08

0.1051E-01

0.1294€-01
0.7185e+01
0.1294E-01

0.5268E+00

0.1294E-01
0.3948e+01
0.1294E-01

0.1430E+02

0.1294E-01
0.2438E-15
0.1294€-01

0.3070E+00

0.1294E-01
0.3300E+01
0.1294E-01

0.9760E+02

0.1294€-01

0.8776E-02

0.1294E-01

0.1368e+02

0.1294€-01

0.1010€-05

0.7688E-12

0.1051E-01

0.1715E+05

0.1051€E-01

0.1294E-01
0.1220E-01
0.1294E-01

0.2046£+07

0.3674E+08

1-132

1-133

1-134

1-135

0.1421E+01
0.1655e+07
0.3860E+01

0.1181E+07

0.8223E+00
0.9554E+06
0.2234E+01

0.3063e+07

0.2128E+01
0.2478E+07
0.5779E+01

0.4082E+06

0.2854E+00
0.3302E+06
0.7752E+00

0.2527e+07

0.1757€+01
0.2044E+07
0.4771E+01

0.2439E+01
0.2326E+05
0.3901E+01

0.2121E+08

0.1411E+01
0.1343E+05
0.2257€+01

0.5499E+08

0.3652E+01
0.3482E+05
0.5840E+01

0.7330e+07

0.4898E+00
0.4641E+04
0.7834E+00

0.4537e+08

0.3015+01
0.2873E+05
0.4821E+01

SIRW TANK
ACTIVITY
n
0.1727e+01
0.9442E-03
0.7185E+01
0.9442E-03
. 0.5268E+00
0.9442€E-03
0.3948€E+01
0.9442E-03
0.1430E+02
0.9442€-03
0.2438E-15
0.9442€E-03
0.3070€E+00
0.9442E-03
0.3300€E+01
0.9442E-03
0.9760E+02
0.9442€E-03
0.8776E-02
0.9442€E-03
0.1368E+02
0.9442€-03
0.7688E-12
0.9442€E-03
0.1220€E-01
0.9442E-03
0.1963€+05
0.4060€E-01
0.3676E+06

0.1136E+05
0.2349€E-01
0.2122E+06

0.2939€+05
0.6079€E-01
0.5503e+06

0.3942E+04
0.8153g-02
0.7334E+05

0.2426€+05
0.5018e-01
0.4540E+06

0.1181€-02
0.1181€-02
0.11&15-02
0.1181E-02
0.1181€-02
0.1181€-02
0.1181€-02
0.1181€E-02
0.1181E-02
0.1181E-02
0.1181E-02
0.1181€-02
0.1181€-02
0.5887e+04
0.4027e+05

0.3407E+04
0.4027€+05

0.8814E+04
0.4027€+05

0.1182E+04
0.4027€+05

0.7276E+04
0.4027E+05

B2TaeT



0.2223E+02
0.6842E+00
0.2017e+01
0.6202E-01

TIME = 194 MIN

CTMT. ATM.
ACTIVITY

1SOTOPE

(Ci)

0.2273e+07

0.1051E-01
0.9967€+07
0.1051E-01
0.7586E+06
0.1051€-01
0.4980E+07
0.1051€E-01
0.1942€+08
0.1051€-01
0.1440€-10
0.1051€E-01
0.4417€+06
0.1051E-01
0.4737e+07
0.1051E-01
0.1404E+09
0.1051E-01
0.6551E+04
0.1051E-01
0.1934€+08
0.1051E-01
0.8129e-07
0.1051E-01
0.8657E+04
0.1051€-01
0.2040E+07
0.1417e+01
0.1654E+07
0.3854E+01
0.1098E+07
0.7644E+00
0.8903E+06
0.2080E+01
0.3032e+07
0.2106E+01
0.2458e+07
0.5730e+01
0.3386E+06

Kr-88
Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138

I-131

1-132

1-133

1-134

0.1886E+02
0.5795e+00
0.2099E+01
0.6443E-01

SUMP
ACTIVITY
(ci)
0.1583E+01
0.1294E-01
0.6930E+01
0.1294€-01
0.5268E+00
0.1294€-01
0.3474E+01
0.1294€-01 ‘
0.1351E+02
0.1294E-01
0.1119€-16
0.1294€-01
0.3068E+00
0.1294€-01
0.3290E+01
0.1294€-01
0.9747€+02
0.1294E-01
0.4654E-02
0.1294E-01
0.1344E+02
0.1294€-01
0.6185€-13
0.1294€-01
0.6161E-02
0.1294€-01
0.3671E+08
0.2437E+01
0.1841E+05
0.3898E+01
0.1976E+08
0.1315€+01
0.9908E+04
0.2103€+01
0.5456E+08
0.3623E+01
0.2736E+05
0.5795€+01
0.6094E+07

0.9906€-01
0.3042€-02
0.1747€-01
0.5357e-03

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cny
0.1583E+01
0.9855€-03
0.6930E+01
0.9855€-03
0.5268E+00
0.9855€-03
. 0.3474E+01
0.9855E-03
0.1351E+02
0.9855E-03
0.1119e-16
0.9855€-03
0.3068E+00
0.9855€-03
0.3290E+01
0.9855E-03
0.9747E+02
0.9855€-03
0.4654E-02
0.9855€-03
0.1344E+02
0.9855E-03
0.6185€-13
0.9855€-03
0.6161E-02
0.9855€-03
0.2132E+05
0.4409€-01
0.3673E+06

0.1151E+05
0.2379E-01
0.1977€+06

0.3170E+05
0.6556E-01
0.5460E+06

0.3563E+04

.* PAGE
»*

0.4118e+02
0.1267€+01
0.4133€+01
0.1270E+00

0.1236E-02
0.1236€-02
0.1236€-02
0.1236E-02
0.1236€-02
0.1236€-02
0.1236E-02
0.1236€£-02
0.1236€-02
0.1236€E-02
0.1236€-02
0.1236E-02
0.1236€E-02
0.6393E+04
0.4027€+05

0.3450E+04
0.4027E+05

0.9506E+04
0.4027E+05

* FILE: C1MCALC.LST Created: 02/26/' :14
: 18 of 28 . Length: 195230 bytes. Queued: 02/26/9 122
Yo et v e e e e o e v e e e e e o o e e e ok o e e de e o Lines 1871 to 1980 e de v dr s v e v e e ok e e de ek e W dede e de e e
0.2367€+00 0.4073E+00 0.7369E-02 0.1068E+04
0.2746E+06 0.3056E+04 0.6099€+05 0.4027E+05
0.6440E+00 0.6514E+00
1-135 0.2460E+07 0.4427E+08 0.2573E+05
0.1710E+01 0.2942E+01 0.5322€-01 0.7717E+04
0.19956+07 0.2220E+05 0.4430E+06 0.4027E+05
0.4651E+01 0.4705€+01
0.2223e+02 0.1886E+02 0.9906E-01 0.4118e+02
0.6842E+00 0.5795E+00 0.3042E-02 0.1267e+01
0.2121E+01 0.2278£+01 0.2059€-01 0.4420E+01
0.6521E-01 0.6991E-01 0.6311E-03 0.1357E+00
TIME = 195 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SUMP SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
1SOTOPE (Ci) (ci) (CI)
Kr-83m 0.2259E+07 0.1574E+01 0.1574€+01
0.1051E-01 0.1294E-01 0.9884E-03 0.1240€-02
Kr-85m 0.9941E+07 0.6912£+01 0.6912E+01
0.1051€E-01 0.1294€-01 0.9884E-03 0.1240E-02
Kr-85 0.7586E+06 0.5268€+00 0.5268€£+00
0.1051E-01 0.1294€-01 0.9884E-03 0.1240E-02
Kr-87 0.4935E+07 0.3443E+01 0.3443E+01
0.1051€E-01 0. 1294E-01 0.9884E-03 0.1240E-02
Kr-88 0.1934E+08 0.1346E+02 0.1346E+02
0.1051E-01 0.1294E-01 . 0.9884E-03 0.1240E-02
Kr-89 0.1156E-10 0.8978E-17 0.8978E-17
0.1051E-01 0.1294E-01 0.9884E-03 0.1240E-02
Xe-131m : 0.4417E+06 0.3068E+00 0.3068E+00
0.1051€-01 0.1294E-01 0.9884E-03 0.1240E-02
Xe-133m 0.4736E+07 0.3289e+01 0.3289e+01
0.1051E-01 0.1294E-01 0.9884E-03 0.1240E-02
Xe-133 0.1403E+09 0.9747€+02 0.9747E+02
0.1051E-01 0.1294E-01 0.9884E-03 0.1240€-02
Xe-135m 0.6261E+04 0.4448E-02 0.4448E-02
0.1051€E-01 0.1294€E-01 0.9884E-03 0.1240E-02
Xe-135 0.1931E+08 0.1342E+02 0.1342€+02
0.1051E-01 0.1294€-01 0.9884E-03 0.1240E-02
Xe-137 0.6790E-07 0.5166E-13 0.5166€E-13
0.1051€E-01 0.1294E-01 0.9884E-03 0.1240E-02
Xe-138 0.8245E+04 0.5867€-02 0.5867€-02 :
0.1051€E-01 0.1294E-01 0.9884E-03 0.1240E-02
1-131 0.2039E+07 0.3670E+08 0.2144E+05
0.1416E+01 0.2437e+01 0.4434E-01 0.6429E+04
0.1654E+07 0.1810E+05 0.3673E+06 0.4027€+05
0.3853E+01 0.3897€+01
1-132 0.1092E+07 0.1966E+08 0.1151E+05
0.7605E+00 0.1309e+01 0.2381E-01 0.3452E+04



0.8858E+06
0.2069€+01
0.3030E+07
0.2105E+01
0.2457E+07
0.5726E+01
0.3341E+06
0.2336E+00
0.2710E+06
0.6355E+00
0.2455E+07
0.1707E+01
0.1991E+07
0.4643E+01

1-133
1-134

1-135

0.2223E+02
0.6842E+00
0.2128E+01
0.6544E-01

TIME = 209 MIN

CTMT. ATM.
ACTIVITY

1SOTOPE

(ci)

0.2071E+07

0.1051€E-01
0.9588E+07
0.1051E-01
0.7586E+06
0.1051E-01
0.4343E407
0.1051E-01
0.1827E+08
0.1051€-01
0.5304E-12
0.1051E-01
0.4415€+06
0.1051€E-01
0.4721E+07
0.1051€E-01
0.1402E+09
0.1051E-01
0.3321E+04
0.1051E-01
0.1897e+08
0.1051€-01
0.5463€-08
0.1051E-01
0.4163E+04

0.9695E+04
0.2093E+01
0.5453E+08
0.3621E+01
0.2689E+05
0.5792E+01
0.6015E+07
0.4019€+00
0.2966E+04
0.6429E+00
0.4419E+08
0.2936E+01
0.2179E+05
0.4696E+01

0.1886E+02
0.5795E+00
0.2291E+01
0.7030E-01

SUMP
ACTIVITY
(Ci)
0.1443E+01
0.1294E-01
0.6667E+01
0.1294E-01
0.5268E+00
0.1294E-01
0.3030€+01
0.1294E-01
0.1271€+02
0.1294€-01
0.4120€-18
0.1294€-01
0.3066E+00
0.1294E-01
0.3279e+01
0.1294E-01
0.9734E+02
0.1294E-01
0.2359€-02
0.1294E-01
0.1318€+02
0.1294E-01
0.4157e-14
0.1294€-01
0.2963€E-02

0.1967E+06

0.3186E+05
0.6590E-01
0.5457e+06

0.3536E+04
0.7314E-02
0.6019€+05

0.2584£+05
0.5343E-01
0.4422E+06

0.9906E-01
0.3042€-02
0.2082€E-01
0.6382€-03

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
cn
0.1443E+01
0.1027€-02
0.6667E+01
0.1027e-02
0.5268E+00
0.1027€e-02
0.3030€E+01
0.1027€-02
0.1271E+02
0.1027€-02
0.4120E-18
0.1027€-02
0.3066E+00
0.1027€-02
0.3279E+01
0.1027e-02
0.9734E+02
0.1027€-02
0.2359€-02
0.1027€e-02
0.1318€+02
0.1027e-02
0.4157€-14
0.1027e-02
0.2963€E-02

* FILE: CIMCALC.LST
* PAGE: 19 of 28 .
*

0.4027E+05

0.9555E+04
0.4027E+05

0.1061E+04
0.4027E+05

0.7747E+04
0.4027€+05

0.4118E+02
0.1267€+01
0.4440E+01
0.1364E+00

0.1294E-02
0.1294E-02
0.1294€-02
0.1294E-02
0.1294€-02
0.1294€E-02
0.1294€E-02
0.1294E-02
0.1294€E-02
0.1294E-02
0.1294€E-02
0.1294E-02

Length: 195230

bytes.

Created: 02/26/'
Queued:

e v v e e e 2 e e e e e o o o vl e e Y e e e e o de e o ok Lines 1981 to 2090 Fwkkddrkdkhdrkkikk

:14
02/26/9 222
Rl de kR Rk

0.1051E-01 0.1294E-01 0.1027E-02 0.1294E-02
1-131 0.2036E+07 0.3667E+08 0.2313E+05
0.1414€E+01 0.2435E+01 0.4783€-01 0.6935E+04
0.1652E+07 0.1664E+05 0.3670E+06 0.4027e+05
0.3849e+01 0.3897e+01
1-132 0.1017e+07 0.1832E+08 0.1158€+05
0.7080E+00 0.1219e+01 0.2395e-01 0.3473E+04
0.8254E+06 0.8312E+04 0.1833E+06 0.4027€+05
0.1927E+01 0.1951E+01
1-133 0.3004E+07 0.5411€+08 0.3413E+05
0.2087E+01 0.3593E+01 0.7058e-01 0.1023E+05
0.2438E+07 0.2455E+05 0.5415E+06 0.4027E+05
0.5680E+01 0.5751E+01
1-134 0.2776E+06 0.5001E+07 . 0.3174E+04
0.1941E+00 0.3342E+00 0.6565E-02 0.9519E+03
0.2253E+06 0.2269e+04 0.5005E+05 0.4027€+05
0.5283E+00 0.5349E+00
1-135 0.2394E+07 0.4312E+08 0.2721€E+05
0.1664E+01 0.2865€+01 0.5628E-01 0.8160E+04
0.1943E+07 0.1956E+05 0.4315E+06 0.4027E+05
0.4529E+01 0.4585e+01 .
0.2223e+02 0.1886E+02 0.9906E-01 0.4118E+02
0.6842E+00 0.5795E+00 0.3042E-02 0.1267e+01
0.2232E+01 0.2469E+01 0.2420E-01 0.4725€+01
0.6860E-01 0.7576E-01 0.7417€-03 0.1451E+00
TIME = 210 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. Sump SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
1SOTOPE (Cci) (ci) (ch)
Kr-83m 0.2058E+07 0.1434E+01 0. 1434E+01
0.1051E-01 0.1294E-01 0.1030€-02 0.1297€-02
Kr-85m 0.9564E+07 0.6650E+01 0.6650E+01
0.1051E-01 0.1294€-01 0.1030€-02 0.1297€-02
Kr-85 0.7586E+06 0.5268E+00 0.5268E+00
0.1051€-01 0.1294€-01 0.1030€-02 0.1297e-02
Kr-87 0.4304E+07 0.3003e+01 0.3003E+01
0.1051E-01 0.1294E-01 0.1030€-02 0.1297€-02
Kr-88 0.1819e+08 0. 1266E+02 0.1266E+02
0.1051E-01 0.1294E-01 0.1030€-02 0.1297e-02
Kr-89 0.4256E-12 0.3306E-18 0.3306E-18
0.1051€E-01 0.1294€-01 0.1030€-02 0.1297e-02
Xe-131m 0.4415E+06 0.3066E+00 0.3066E+00
0.1051€-01 0.1294€E-01 0.1030€-02 0.1297€-02
Xe-133m 0.4720E+07 0.3278E+01 0.3278E+01
0.1051€-01 0.1294E-01 0.1030E-02 0.1297€-02
Xe-133 0.1401E409 0.9733e+02 0.9733E+02
0.1051E-01 0.1294E-01 0.1030€-02 0.1297€-02

BT

T R



* FILE: CIMCALC.LST Created: 02/26/ :14
** PAGE: 20 of 28 . Length: 195230 bytes. Queued: 02/26/9 122
e e e e v e vie e 2 e e e e e v e e e o e o e o o e e e e Lines 2091 to 2200 Wededevede deve do ok e de e de e e e e d de ko

Xe-135m 0.3174E+04 0.2255E-02 0.2255E-02 0.1051E-01 0.1294E-01 0.1105e-02 0.1401€-02
0.1051E-01 0.1294E-01 0.1030€E-02 0.1297E-02 Xe-131m 0.4409E+06 0.3062E+00 0.3062E+00
Xe-135 0.1895E+08 0.1317E+02 0.1317e+02 0.1051E-01 0.1294E-01 0.1105€-02 0.1401E-02
0.1051€-01 0.1294E-01 0.1030€-02 0.1297E-02 Xe-133m 0.4690E+07 0.3257E+01 0.3257E+01
Xe-137 0.4563E-08 0.3472E-14 0.3472E-14 0.1051E-01 0.1294E-01 0.1105e-02 0.1401€-02
0.1051E-01 0.1294E-01 0.1030€E-02 0.1297E-02 Xe-133 0.1398£+09 0.9707E+02 0.9707e+02
Xe-138 0.3965E+04 0.2821E-02 0.2821E-02 0.1051E-01 0.1294E-01 0.1105€e-02 0.1401€-02
0.1051E-01 0.1294E-01 0.1030€-02 0.1297E-02 Xe-135m 0.8531E+03 0.6061E-03 0.6061E-03
1-131 0.2036E+07 0.3667E+08 0.2325E+05 0.1051E-01 0.1294E-01 0.1105€-02 0.1401€E-02
0.1414E+01 0.2435E+01 0.4807E-01 0.6971E+04 Xe-135 0.1826E+08 0.1269E+02 0.1269€+02
0.1652E+07 0.1664E+05 0.3670E+06 0.4027E+05 0.1051€-01 0.1294E-01 0.1105€-02 0.1401E-02
0.3848£+01 0.3897€+01 Xe-137 0.2468E-10 0.1877E-16 0.1877€-16
1-132 0.1012e+07 0.1823E+08 0.1158E+05 . 0.1051€-01 0.1294E-01 0.1105€-02 0.1401€-02
0.7045E+00 0.1213E+01 0.2395E-01 0.3473E+04 Xe-138 0.9626E+03 0.6851E-03 . 0.6851E-03
0.8212E+06 0.8270E+04 0.1824E+06 0.4027E+05 0.1051€E-01 0.1294E-01 0.1105€-02 0.1401E-02
0.1918E+01 0.1942€E+01 . 1-131 0.2032E+07 0.3660E+08 0.2673E+05
1-133 0.3002E+07 0.5408E+08 0.3429E+05 0.1411E+01 0.2430E+01 0.5527e-01 0.8014E+04
0.2086E+01 0.3591E+01 0.7091E-01 0.1028E+05 3 0.1649E+07 0.1661E+05 0.3663E+06 0.4026E+05
0.2437e+07 0.2454E+05 0.5412E+06 0.4027E+05 0.3842E+01 0.3897E+01
0.5677E+01 0.5748E+01 1-132 0.8742e+06 0.1574E+08 0.1153E+05
1-134 0.2740E+06 0.4935E+07 0.3149E+04 0.6086E+00 0.1048€E+01 0.2383€-01 0.3456E+04
0.19156+00 0.3298€+00 0.6513e-02 0.9444E+03 0.7094E+06 0.7144E+04 0.1576E+06 0.4026E+05
0.2224E+06 0.2239E+04 0.4939€E+05 0.4027E+05 0.1657e+01 0.1680E+01
0.5214E+00 0.5279E+00 1-133 0.2954€+07 0.5321E+08 0.3887€+05
1-135 0.2390E+07 0.4304E+08 0.2731E+05 0.2052E+01 0.3534E+01 0.8037e-01 0.1165E+05
0.1661E+01 0.2860E+01 0.5648E-01 0.8189E+04 0.2398e+07 0.2415E+05 0.5325e+06 0.4026E+05
0.1939e+07 0.1953E+05 0.4307E+06 0.4027e+05 0.5586E+01 0.5667E+01
0.4521E+01 0.4578E+01 1-134 0.1870E+06 0.3367€+07 0.2475E+04
0.1307E+00 0.2251E+00 0.5118€E-02 0.7422E+03
0.1517e+06 0.1528E+04 0.3370E+05 0.4026E+05
0.2223E+02 0.1886E+02 0.9906E-01 0.4118E+02 0.3558E+00 0.3609E+00
0.6842€+00 0.5795E+00 0.3042€-02 0.1267€+01 1-135 0.2271E+07 0.4090E+08 0.2989€E+05
0.2239E+01 0.2482E+01 0.2445E-01 0.4745E+01 0.1579€+01 0.2718E+01 0.6182€-01 0.8964E+04
0.6883E-01 0.7614E-01 0.7494E-03 0.1457€+00 0.1843€+07 0.1856€E+405 0.4094E+06 0.4026E+05
0.4297€+01 0.4359€E+01
0.2223e+02 0.1886E+02 0.9906E-01 0.4118E+02
239 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK 0.6842E+00 0.5795E+00 0.3042€E-02 0.1267E+01
0.2453E+01 0.2849E+01 0.3228e-01 0.5334E+01
CTMT. ATM. SIRW TANK 0.7536E-01 0.8739€E-01 0.9888€-03 0.1637E+00
ACTIVITY ACTIVITY ACTIVITY ’
ISOTOPE (Ci)
Kr-83m 0.1719e+07 0.1197€+01 0.1197e+01
0.1051E-01 0.1294E-01 0.1105€-02 0.1401€-02 TIME = 240 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
Kr-85m 0.8874E+07 0.6171E+01 0.6171E+01
0.1051E-01 0.1294E-01 0.1105€E-02 0.1401€-02 CIMT. ATM. suMp SIRW TANK
Kr-85 0.7586E+06 0.5268E+00 0.5268€£+00 ACTIVITY ACTIVITY ACTIVITY
0.1051€-01 0.1294E-01 0.1105e-02 0.1401€-02 ISOTOPE i) (ci) (cl)
Kr-87 0.3304E+07 0.2305E+01 0.2305e+01 | emeemmee emeeceeoee cmmcecdan eeceeeee
0.1051E-01 0.1294E-01 0.1105€-02 0.1401E-02 Kr-83m 0.1708e+07 0.1190E+01 0.1190E+01
Kr-88 0.1617€+08 0.1125E+02 0.1125E+02 » 0.1051E-01 0.1294E-01 0.1107E-02 0.1404E-02
0.1051E-01 0.1294€-01 0.1105€e-02 0.1401E-02 Kr-85m 0.8852E+07 0.6155€+01 0.6155€+01
Kr-89 0.7194E-15 0.5588E-21 0.5588E-21 . 0.1051€-01 0.1294E-01 0.1107e-02 0.1404E-02

=

o

ST



Kr-85
Kr-87
Kr-88
Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
I-131

1-132
1-133
1-134

1-135

TIME =

479 MIN

0.7586E+06
0.1051E-01
0.3274E+07
0.1051€-01
0.1610E+08
0.1051E-01
0.5773€-15
0.1051E-01
0.4409E+06
0.1051€E-01
0.4689E+07
0.1051E-01
0.1398e+09
0.1051E-01
0.8153€+03
0.1051E-01
0.1824E+08
0.1051E-01
0.2061E-10
0.1051€-01
0.9167E+03
0.1051E-01
0.2032e+07
0.1411E+01
0.1649E+07
0.3842E+01
0.8698E+06
0.6055E+00
0.7059E+06
0.1648E+01
0.2953E+07
0.2051E+01
0.2396E+07
0.5583e+01
0.1845E+06
0.1290E+00
0.1498E+06
0.3511E+00
0.2267€+07
0.1576€+01
0.1840E+07
0.4289E+01

0.2223E+02
0.6842E+00
0.2460E+01
0.7558E-01

CTHT. ATM.

0.5268£+00
0.1294E-01
0.2284E+01
0.1294E-01
0.1121e+02
0.1294E-01
0.4484E-21
0.1294E-01
0.3062e+00
0.1294E-01
0.3256E+01
0.1294E-01
0.9706E+02
0.1294E-01
0.5792€-03
0.1294E-01
0.1267E+02
0.1294E-01
0.1568E-16
0.1294E-01
0.6524E-03
0.1294€-01
0.3660E+08
0.2430E+01
0.1661E+05
0.3897e+01
0.1566E+08
0.1043e+01
0.7108e+04
0.1672E+01
0.5318E+08
0.3532e+01
0.2413E+05
0.5664E+01
0.3323e+07
0.2221E+00
0.1508E+04
0.3562E£+00
0.4083€+08
0.2714E+01
0.1853E+05
0.4351E+01

0.1886E+02
0.5795E+00
0.2862E+01
0.8777e-01

SuMP

0.5268E+00
0.1107e-02
0.2284E+01
0.1107e-02
0.1121E+02
0.1107€-02
0.4484E-21
0.1107€-02
0.3062E+00
0.1107e-02
0.3256E+01
0.1107e-02
0.9706E+02
0.1107e-02
0.5792£-03
0.1107e-02
0.1267E+02
0.1107E-02
0.1568E-16
0.1107e-02
0.6524E-03
0.1107e-02
0.2685E+05
0.5552€-01
0.3663£+06

0.1152E+05
0.2382€E-01
0.1568E+06

0.3902E+05
0.8069€-01
0.5322E+06

0.2454E+04
0.5074E-02
0.3326E+05

0.2998E+05
0.6199E-01
0.4086E+06

0.9906€E-01
0.3042€-02
0.3257e-01
0.9976E-03

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK

l'lll":

0.1404E-02
0.1404E-02
0.1404€-02
0.1404E-02
0.1404E-02
0.1404E-02
0.1404E-02
0.1404E-02
0.1404E-02
0.1404E-02
0.1404€-02
0.8050E+04
0.4026E+05

0.3454E+04
0.4026E+05

0.1170€+05
0.4026E+05

0.7358€+03
0.4026E+05

0.8989E+04
0.4026E+05

0.4118E+02
0.1267€+01
0.5355E+01
0.1644E400

* FILE:
* PAGE:

ISOTOPE

Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138

1-131

1-132

1-133

1-134

1-135

CIMCALC.LST
21 of 28 .

ACTIVITY
(ci)
0.3870E+06
0.1051E-01
0.4778e+07
0.1051€-01
0.7584E+06
0.1051E-01
0.3701E+06
0.1051E-01
0.6090E+07
0.1051E-01
0.0000E+00
0.1051€-01
0.4366E+06
0.1051E-01
0.4448E+07
0.1051E-01
0.1367€+09
0.1051E-01
0.1619E-01
0.1051E-01
0.1346E+08
0.1051€-01
0.0000E+00
0.1051€E-01
0.7868E-02
0.1051E-01
0.2003E+07
0.1391E+01
0.1626£+07
0.3787e+01
0.2604E+06
0.1813E+00
0.2113e+06
0.4936E+00
0.2585E+07
0.1796E+01
0.2098E+07
0.4889€E+01
0.7905E+04
0.5526€-02
0.6416E+04
0.1504E-01
0.1491E+07
0.1036E+01
0.1210e+07
0.2820E+01

0.2223£+02
0.6842E+00
0.4172E+01
0.1279€+00

Length: 195230 bytes.

e e e Yo e Yo e Je e sk v e e e e e e e I e e e e sk e e e Lines 2201 to 2310  wekdddedddekd sk ik

ACTIVITY
(i
0.2696E+00
0.1294E-01
0.3322e+01
0.1294€-01
0.5267e+00
0.1294€E-01
0.2582E+00
0.1294E-01
0.4238£+01
0.1294E-01
0.0000&+00
0.1294€-01
0.3032E+00
0.1294E-01
0.3089E+01
0.1294E-01
0.9494E+02
0.1294€-01
0.1150e-07
0.1294E-01
0.9351E+01
0.1294E-01
0.0000E+00
0.1294E-01
0.5600E-08
0.1294€-01
0.3604E+08
0.2396E+01
0.1637e+05
0.3901E+01
0.4686E+07
0.3123£+00
0.2128£+04
0.5084E+00
0.4651E+08
0.3093e+01
0.2113E+05
0.5036E+01
0.1422E+06
0.9518€-02
0.6461E+02
0.1550€e-01
0.2682E+08
0.1784E+01
0.1218£+05
0.2905€E+01

0.1886E+02
0.5795E+00
0.5811E+01
0.1778E+00

Created: 02726/
Queued:

ACTIVITY
(cn
0.2696E+00
0.1511€-02
0.3322E+01
0.1511E-02
0.5267E+00
0.1511E-02
0.2582E+00
0.1511E-02
0.4238E+01
0.1511€-02

0.0000E+00

0.1511E-02

0.3032E+00

0.1511€E-02
0.3089€+01

0.1511€-02
0.9494E+02

0.1511€-02

0.1150€-07

0.1511€-02
0.9351€E+01

0.1511E-02
0.00G0E+00

0.1511€-02

0.5600€E-08

0.1511€-02
0.5508E+05

0.1138E+00

0.3610E+06

0.7179E+04
0.1484E-01
0.4694E+05

0.7111€+05
0.1470E+00
0.4660E+06

0.2188£+03
0.4522€E-03
0.1425E+04

0.4102E+05
0.8478€E-01
0.2687e+06

0.9906€-01
0.3042€-02
0.1362E+00
0.4161E-02

=14
02726/ 6:22
Yo e o A vk v e o o

0.2007€-02
0.2007€-02
0.2007€e-02
0.2007E-02
0.2007E-02
0.é0b7E-02
0.2007e-02
0.2007£-02
0.2007e-02
0.2007E-02
0.2007e-02
0.2007€-02
0.2007€-02
0.1650E+05
0.4022E+05

0.2151E+04
0.4022E+05

0.2131E+05
0.4022E+05

0.6557e+02
0.4022E+05

0.1229€+05
0.4022€+05

0.4118E+02
0.1267e+01
0.1012e+02
0.3098e+00

S S i3 3

BEST




TIME =

1SOTOPE

Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
1-131

1-132
1-133
1-134

1-135

480 MIN

ACTIVITY IN CONTAINMENT AND SIRW TANK

CTMT. ATM.
ACTIVITY
(Ci)

0.3846E+06

0.1051€-01

0.4766E+07

0.1051E-01

0.7584E+06

0.1051E-01

0.3668E+06

0.1051€-01

0.6065e+07

0.1051€-01

0.0000E+00

0.1051E-01

0.4366E+06

0.1051€-01

0.4447E+07

0.1051E-01

0.1367E+09

0.1051e-01

0.1547€-01

0.1051€-01

0.1344E+08

0.1051E-01

0.0000E+00
0.1051E-01

0.7493E-02
0.1051€-01

0.2003E+07

0.1391E+01
0.1625E+07
0.3787e+01
0.2591E+06
0.1804E+00
0.2103E+06
0.4911E+00

0.2584E+07

0.1795€+01
0.2097E+07
0.4886E+01
0.7802E+04
0.5454E-02
0.6332E+04
0.1485E-01
0.1488E+07

0.1034E+01
0.1208€E+07

SUMP
ACTIVITY
(Ci)

0.2679e+00

0.1294E-01

0.3314E+01

0.1294E-01

0.5267e+00

0.1294E-01

0.2559E+00

0.1294E-01

0.4220E+01

0.1294€-01

0.0000E+00

0.1294E-01

0.3032E+00

0.1294E-01

0.3089E+01

0.1294€-01

0.9493E+02

0.1294E-01

0.1099E-07

0.1294€-01

0.9339E+01

0.1294E-01

0.0000E+00

0.1294E-01

0.5333e-08

0.1294E-01

0.3604E+08

0.2396E+01
0.1637E+05
0.3901€+01

0.4662E+07

0.3107e+00
0.2118E+04
0.5059€E+00

0.4649E+08

0.3091E+01
0.2112E+05
0.5033e+01

0.1404E+06

0.9394E-02
0.6376E+02
0.1529€-01

0.2677e+08

0.1781E+01
0.1216E+05

SIRW TANK
ACTIVITY
«n

0.2679E+00

0.1513e-02

0.3314E+01

0.1513e-02

0.5267€+00

0.1513e-02

0.2559E+00

0.1513€e-02

0.4220E+01

0.1513e-02

0.0000£+00

0.1513E-02

0.3032E+00

0.1513e-02

0.3089€e+01

0.1513E-02

0.9493E+02

0.1513e-02

0.1099€e-07

0.1513E-02

0.9339E+01

0.1513e-02

0.0000E+00

0.1513€-02

0.5333€e-08

0.1513e-02

0.5519E+05

0.1141€+00
0.3610E+06

0.7158E+04

0.1479E-01
0.4670E+05

0.7122E+05

0.1472E+00
0.4657E+06

0.2164E+03

0.4473E-03
0.1406E+04

0.4104E+05

0.8481E-01
0.2682E+06

‘llll'E

0.2008€-02
0.2008€E-02
0.2008E-02
0.2008E-02
0.2008E-02
0.2008E-02
0.2008E-02
0.2008E-02
0.2008E-02
0.2008€-02
0.2008e-02
0.2008E-02
0.2008€-02
0.1654E+05
0.4022E+05

0.2145E+04
0.4022E+05

0.2134E+05
0.4022E+05

0.6485E+02
0.4022E+05

0.1230E+05
0.4022E+05

* FILE: CIMCALC.LST

* PAGE: 22 of 28 .

Length: 195230

Created: 02726/

bytes.

Queued:

v e e e e e s de e e de e e e de e de etk oo e de o 2 de e e Lines 2311 to 2420 #¥ddddwkkikdis

TIME =

1SOTOPE

Kr-89

Xe-131m

719 MIN

0.2815E+01

0.2223e+02
0.6842E+00
0.4179E+01
0.1281E+00

CTMT. ATM.
ACTIVITY
(ci)
0.8716E+05
0.1051E-01

0.2573€+07

0.1051€-01
0.7583E+06

0.1051E-01
0.4147E+05

0.1051€-01

0.2294E+07

0.1051€E-01
0.0000E+00

0.1051€-01
0.4323E+06

0.1051€-01

0.2900E+01

0.1886E+02
0.5795E+00
0.5823E+01
0.1782E+00

SUMP
ACTIVITY
(Ci)

0.6071E-01
0.1294E-01
0.1789€+01
0.1294€-01
0.5266E+00
0.1294E-01
0.2893E-01
0.1294E-01
0.1596€E+01
0.1294E-01
0.0000E+00
0.1294E-01
0.3002E+00
0.1294E-01

Xe-133m

0.

Xe-133

0.

Xe-135m

0.

Xe-135

0.

Xe-137

0.

Xe-138

0.

1-131

0.
0.
0.

1-132

0.
0.
0.

1-133

0.4219€e+07
1051€-01
0.1337e+09
1051€-01
0.3073e-06
1051€-01
0.9918€+07
1051€-01
0.0000E+00
1051€-01
0.6431E-07
1051€-01
0.1974E+07
1371e+01
1602E+07
3733E+01
0.7758E+05
5401E-01
6296E+05
1471E+00
0.2262E+07

0.2930€+01

0.1294E-01

0.9286€+02

0.1294E-01

0.2183E-12

0.1294E-01

0.6892E+01

0.1294E-01

0.0000E+00

0.1294E-01

0.4577€E-13

0.1294E-01

0.3548€E+08

0.2362E+01
0.1613E+05
0.3903€+01

0.1395e+07

0.9304€-01
0.6341E+03
0.1538e+00

0.4066E+08

0.1571E+01
0.1836€E+07
0.4278€+01

0.2707E+01
0.1849E+05
0.4474E+01

0.9906E-01
0.3042E-02
0.1368E+00
0.4179€-02

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(cn
0.6071E-01
0.1650E-02
0.1789E+01
0.1650€E-02
0.5266E+00
0.1650E-02
0.2893€-01
0.1650&-02
0.1596E+01
0.1650€E-02
0.0000E+00
0.1650E-02
0.3002E+00
0.1650€-02
0.2930E+01
0.1650€-02
0.9286E+02
0.1650€E-02
0.2183E-12
0.1650€E-02
0.6892E+01
0.1650E-02
0.0000E+00
0.1650E-02
0.4577€-13
0.1650€E-02
0.8260E+05
0.1706E+00
0.3558€+06

0.3254E+04
0.6721E-02
0.1398E+05

0.9468E+05
0.1956E+00
0.4078E+06

214
02726/ 122
*k TRk ki ke d

0.4118E+02
0.1267e+01
0.1014E+02
0.3104E+00

0.2237e-02

0.2237e-02 -

0.2237€-02
0.2237€-02
0.2237€e-02
0.2237e-02
0.2237e-02
0.2237e-02
0.2237e-02
0.2237e-02
0.2237e-02
0.2237€-02
0!22375-02
0.2474E+05
0.4017€+05

0.9746E+03
0.4017E+05

0.2836E+05
0.4017€+05

i
&3
o

AT



TIME =

1-134

1-135

720 MIN

1SOTOPE

Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138

1-131

1-132

0.3343E+03
0.2337e-03
0.2713E+03
0.6362E-03

0.9782E+06
0.6799E+00
0.7939E+06
0.1851E+01

0.2223E+02
0.6842E+00
0.4706E+01
0.1441E+00

CTMT. ATM.
ACTIVITY
(Ci)
0.8662E+05
0.1051E-01
0.2566E+07
0.1051€E-01
0.7583E+06
0.1051E-01
0.4109E+05
0.1051€E-01
0.2284E+07
0.1051€-01
0.0000E+00
0.1051E-01
0.4323E+06
0.1051€-01
0.4218E+07
0.1051€-01
0.1337E+09
0.1051€-01
0.2937€-06
0.1051€-01
0.9905e+07
0.1051€E-01
0.0000E+00
0.1051E-01
0.6125€-07
0.1051€E-01
0.1974E+07
0.1371E+01
0.1602E+07
0.3732e+01
0.7719E+05

0.6009E+04
0.4025E-03
0.2732E+01
0.6653E-03

0.1758E+08
0.1171E+01
0.7995E+04
0.1936E+01

0.1886E+02
0.5795E+00
0.6729E+01
0.2058E+00

SUMP
ACTIVITY
(Ci)
0.6034E-01
0.1294E-01
0.1784E+01
0.1294E-01
0.5266E+00
0.1294E-01
0.2867E-01
0.1294E-01
0.1590E+01
0.1294E-01
0.0000E+00
0.1294E-01
0.3002E+00
0.1294E-01
0.2929€E+01
0.1294E-01
0.9285E+02
0.1294E-01
0.2086E-12
0.1294E-01
0.6883E+01
0.1294€-01
0.0000E+00
0.1294E-01
0.4359€-13
0.1294E-01
0.3548E+08
0.2361E+01
0.1613E+05
0.3903E+01
0.1388€E407

0.1408E+02
0.2908E-04
0.6025E+02

0.4096E+05
0.8461E-01
0.1763E+06

0.9906€-01
0.3042€E-02
0.1911E+00
0.5834E-02

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
«n
_ 0.6034E-01
0.1650€-02
0.1784E+01
0.1650€-02
0.5266E+00
0.1650E-02
0.2867€-01
0.1650E-02
0. 1590E+01
0.1650E-02
0.0000E+00
0.1650E-02
0.3002E+00
0.1650E-02
0.2929€+01
0.1650€-02
0.9285E+02
0.1650E-02 .
0.2086E-12
0.1650€-02
0.6883E+01
0.1650€-02
0.0000E+00
0.1650E-02
0.4359E-13
0.1650€-02
0.8271E+05
0.1708€+00
0.3558E+06

0.3242E+04

* FILE
% PAGE

\

0.4216E+01
0.4017E+05

0.1227€+05
0.4017e+05

0.4118E+02
0.1267E+01
0.1163E+02
0.3558€+00

0.2238E-02
0.2238E-02
0.2238E-02
0.2238E-02
0.2238€-02
0.2238E-02
0.2238E-02
0.2238E-02
0.2238E-02
0.2238E-02
0.2238E-02
0.2238E-02
0.2238E-02

0.2477E+05
0.4017E+05

TIME =

: CIMCALC.LST Created: 02/26/ s14
: 23 of 28 . Length: 195230 bytes. Queued: 0272679 6:22
e e e e e s e ok e o e o e o e e ol e v e e o e e o e e e o Lines 2421 to 2530 Ra 22222 22 2 2 T lg el
0.5374E-01 0.9257€-01 0.6697E-02 0.9711E+03
0.6265E+05 0.6309E+03 0.1391E+05 0.4017E+05
0.1463E+00 0.1530E+00
1-133 0.2261E+07 0.4064E+08 0.9476E+05
0.1571E+01 0.2706E+01 0.1957E+00 0.2838E+05
0.1835E+07 0.1848E+05 0.4075E+06 0.4017€+05
0.4276E+01 0.4472E+01
1-134 0.3299E+03 0.5930E+04 0.1391E+02
0.2306E-03 0.3973E-03 0.2874E-04 0.4167E+01
0.2677E+03 0.2696E+01 0.5946E+02 0.4017E+05
0.6279E-03 0.6566E-03
1-135 0.9765E+06 0.1755E+08 0.4095E+05
0.6787€+00 0.1169E+01 0.8458E-01 0.1226E+05
0.7925€E+06 0.7981E+04 0.1760E+06 0.4017E+05
0.1848€+01 0.1933e+01
- 0.2223E+02 0.18B6E+02 0.9906E-01 0.4118E+02
0.6842E+00 0.5795E+00 0.3042E-02 0.1267€+01
0.4708E+01 0.6733E+01 0.1913e+00 0.1163E+02
0.1442E+00 0.2059E+00 0.5842E-02 0.3560E+00
1439 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SUMP SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
ISOTOPE (Ci) (Ci) (CI)
Kr-83m 0.9953E+03 0.6933E-03 0.6933e-03
0.1051E-01 0.1294E-01 0.1886E-02 0.2613E-02
Kr-85m 0.4015E+06 0.2792E+00 0.2792E+00
0.1051€-01 0.1294E-01 0.1886€-02 0.2613€-02
Kr-85 0.7579E+06 0.5263E+00 0.5263E+00
0.1051€-01 0.1294€-01 0.1886E-02 0.2613E-02
Kr-87 0.5831E+02 0.4068E-04 0.4068E-04
0.1051€E-01 0.1294E-01 0.1886E-02 0.2613E-02
Kr-88 0.1225E+06 0.8527€-01 0.8527€-01
0.1051€-01 0.1294E-01 0.1886E-02 0.2613E-02
Kr-89 0.0000E+00 0.0000E+00 0.0000E+00
0.1051€-01 0.1294E-01 0.1886E-02 0.2613e-02
Xe-131m 0.4197E+06 0.2915E+00 0.2915E+00
0.1051E-01 0.1294E-01 0.1886E-02 0.2613E-02
Xe-133m 0.3600E+07 0.2500E+01 0.2500E+01 )
0.1051€E-01 0.1294E-01 0.1886E-02 0.2613e-02
Xe-133 0.1251E+09 0.8688E+02 0.8688E+02
0.1051E-01 0.1294E-01 0.1886€E-02 0.2613e-02
Xe-135m 0.0000E+00 0.0000E+00 0.0000E+00
0.1051€E-01 0.1294E-01 0.1886E-02 0.2613E-02
Xe-135 0.3970E+07 0.2758E+01 0.2758E+01
3 0.1051E-01 0.1294€E-01 0.1886E-02 0.2613E-02
Xe-137 0.0000E+00 0.0000E+00 0.0000E+00
0.1051E-01 0.1294E-01 0.1886E-02 0.2613-02

S




Xe-138 0.0000€+00
0.1051€E-01
0.1890E+07
0.1312E+01
0.1534E+07
0.3574E+01
0.2051E+04
0.1428E-02
0.1665E+04
0.3889E-02
0.1516E+07
0.1053E+01
0.1230E+07
0.2868E+01
0.2527€-01
0.1766E-07
0.2051E-01
0.4811€-07
0.2765E+06
0.1922E+00
0.2244E+06
0.5235£+00

I-131

1-132

1-133

1-134

1-135

0.2223E+02
0.6842E+00
0.6180E+01
0.1890E+00

TIME = 1440 MIN

CTMT. ATM.
ACTIVITY

1SOTOPE

0.

(ci)
0.9891E+03
1051E-01
0.4005E+06

0.1051E-01
0.7579E+06
0.1051E-01
0.5778E+02
0.1051E-01
0.1220E+06
0.1051E-01
0.0000E+00
0.1051€-01
0.4197€+06
0.1051E-01
0.3599E+07
0.1051E-01
0.1251E+09

0.0000E+00
0.1294E-01
0.3387e+08
0.2262E+01
0.1545E+05
0.3905E+01
0.3677e+05
0.2461E-02
0.1676E+02
0.4249E-02 :
0.2717e+08
0.1815E+401
0.1239E+05
0.3133E+01
0.4529€+00
0.3044E-07
0.2065E-03
0.5256€E-07
0.4957E+07
0.3313e+00
0.2260E+04
0.5719e+00

0.1886E+02
0.5795E+00
0.9270£+01
0.2831E+00

SuMP
ACTIVITY
(ci)

0.6890E-03
0.1294E-01

0.2785e+00
0.1294E-01

0.5263E+00
0.1294E-01

0.4031€E-04
0.1294€-01

0.8492E-01
0.1294E-01

0.0000E+00
0.1294E-01

0.2915e+00
0.1294E-01

0.2499€+01
0.1294E-01

0.8688E+02

0.0000E+00
0.1886E-02

0.1604E+06
0.3307E+00
0.3406£+06

0.1745E+03
0.3598€-03
0.3697E+03

0.1287E+06
0.2653e+00
0.2732E+06

0.2158E-02
0.4450E-08
0.4555E-02

0.2349E+05
0.4843E-01
0.4985E+05

0.9906E-01
0.3042€-02
0.4672E+00
0.1423€-01

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(c1
0.6890€E-03
0.1886E-02
0.2785E+00
0.1886E-02
0.5263E+00
0.1886E-02
0.4031E-04
0.1886E-02
0.8492€-01
0.1886E-02
0.0000£+00
0.1886E-02
0.2915E+00
0.1886E-02
0.2499E+01
0.1886E-02
0.8688E+02

('|II'E

0.2613e-02
0.4795E+05
0.4004E+05

0.5217e+02
0.4004E+05

0.3847E+05
0.4004E+05

0.6453E-03
0.4004E+05

0.7022E+04
0.4004E+05

0.4118e+02
0.1267E+01
0.1592E+02
0.4863E+00

0.2614E-02
0.2614E-02
0.2614€-02
0.2614€E-02
0.2614€-02
0.2614E-02
0.2614E-02
0.2614€-02

* FILE: CTMCALC.LST

* PAGE: 24 of 28 .
e e e e e de e o e e e ke e v e e v o e e o e de e e de e ok Lines 2531 to 2640 W e e e v e e o e e ok o e e e o

0.1051E-01 0.1294E-01 0.1886€-02 0.2614E-02 -
Xe-135m 0.0000E+00 0.0000E+00 0.0000E+00
0.1051E-01 0.1294E-01 0.1886E-02 0.2614E-02
Xe-135 0.3965E+07 0.2755E+01 0.2755€+01
0.1051E-01 0.1294E-01 0.1886€-02 0.2614E-02
Xe-137 0.0000E+00 0.0000e+00 0.0000E+00
0.1051E-01 0.1294E-01 0.1886€-02 0.2614E-02
Xe-138 0.0000E+00 0.0000E+00 0.0000E+00
0.1051E-01 0.1294E-01 0.1886E-02 0.2614E-02
I-131 0.1890E+07 0.3387e+08 0.1605E+06
0.1312E+01 0.2262E+01 0.3309E+00 0.4798E+05
0.1534E+07 0.1544E+05 0.3406E+06 0.4004E+05
0.3574E+01 0.3905E+01
1-132 0.2041E+04 0.3658E+05 0.1737e+03
0.1421E-02 0.2449E-02 0.3582e-03 0.5194E+02
0.1656€E+04 0.1668E+02 0.3679E+03 0.4004E+05
0.3870E-02 0.4228E-02
1-133 ) 0.1515E+07 0.2715e+08 0.1287e+06
0.1052E+01 0.1814E+01 0.2653E+00 0.3847E+05
0.1230E+07 0.1238E+405 0.2731E406 0.4004E+05
0.2866E+01 0.3131E+01
1-134 0.2494€E-01 0.4470E+00 0.2132€-02
0.1743e-07 0.3005€-07 0.4395E-08 0.6373e-03
0.2024E-01 0.2038€E-03 0.4495E-02 0.4004E+05
0.4748E-07 0.5187e-07
1-135 0.2761E+06 0.4948E+07 0.2346E+05
0.1919€+00 0.3307e+00 0.4838€-01 0.7014E+04
0.2240E+06 0.2256E+04 0.4976E+05 0.4004E+05
0.5226E+00 0.5710E+00
0.2223£+02 0.1886€+02 0.9906E-01 0.4118E+02
0.6842€+00 0.5795€+00 0.3042€E-02 0.12676+01
0.6182E+01 0.9274E+01 0.4677€+00 0.1592€+02
0.1890E+00 0.2832E+00 0.1425E-01 0.4865E+00
TIME = 1799 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SUMP SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
ISOTOPE (ci) (ci) (CI)
Kr-83m 0.1064E+03 0.3705€E-04 0.3705€-04
0.1051€E-01 0.1294E-01 0.1904E-02 0.2636€E-02
Kr-85m 0.1587E+06 0.5516E-01 0.5516E-01
0.1051E-01 0.1294E-01 0.1904E-02 0.2636E-02
Kr-85 0.7577E+06 0.2631E+00 0.2631E+00
0.1051E-01 0.1294E-01 0.1904E-02 0.2636E-02
Kr-87 0.2187e+01 0.7628E-06 0.7628E-06
0.1051E-01 0.1294E-01 0.1904€-02 0.2636€-02
Kr-88 0.2833e+05 0.9856E-02 0.9856E-02
0.1051E-01 0.1294E-01 0.1904E-02 0.2636E-02

Length: 195230

Created: 02/26/
Queued:

bytes.

02/26/9

P14
122
Wi dedede e R

Z§

E

HE9Y




Kr-89

Xe-131m

Xe-133m

Xe-133

Xe-135m

Xe-135

Xe-137

Xe-138

TIME =

1-131

1-132

1-133

1-134

1-135

1800 MIN

1SOTOPE

0.0000E+00
0.1051E-01
0.4136E+06
0.1051€E-01
0.3325e+07
0.1051E-01
0.1210E+09
0.1051E-01
0.0000E+00
0.1051E-01
0.2512e+07
0.1051E-01
0.0000E+00
0.1051€E-01
0.0000E+00
0.1051E-01
0.1849E+07
0.6421E+00

-0.1501E+07

0.2856E+01
0.3336E+03
0.1161E-03
0.2707e+03
0.5164E-03
0.1241E+07
0.4310e+00
0.1007E+07
0.1917e+01
0.2197€-03
0.7680E-10
0.1783€-03
0.3416E-09
0.1471E+06
0.5111E-01
0.1193€+06
0.2273e+00

0.2223£+02
0.6842E+00
0.6351E+01
0.1942E+00

CTMT. ATM.
ACTIVITY
(Ci)
0.1057E+03
0.1051E-01
0.1582E+06

0.0000E+00
0.1294E-01
0.1436E+00
0.1294E-01
0.1155€+01
0.1294E-01
0.4203€+02
0.1294€-01
0.0000E+00
0.1294E-01
0.8727e+00
0.1294€-01
0.0000E+00
0.1294E-01
0.0000E+00
0.1294E-01
0.3314E+08
0.2214E+01
0.1511E+05
0.2856E+01
0.5977e+04
0.4003E-03
0.2726€E+01
0.5164E-03
0.2224E+08
0.1486E+01
0.1014E+05
0.1917E+01
0.3937e-02
0.2648E-09
0.1796€E-05
0.3416E-09
0.2635e+07
0.1762E+00
0.1202E+04
0.2273E+00

0.1886E+02
0.5795E+00
0.9855E+01
0.3009€E+00

SUMP
ACTIVITY
(Cci)
0.3682E-04
0.1294E-01
0.5502€-01

0.0000E+00
0.1904E-02
0.1436E+00
0.1904E-02
0.1155€E+01
0.1904E-02
0.4203E+02
0.1904E-02
0.0000E+00
0.1904E-02
0.8727e+00
0.1904E-02
0.0000E+00
0.1904E-02
0.0000E+00
0.1904E-02
0.1571E+06
0.0000E+00
0.3333E+06

0.2840E+02
0.0000E+00
0.6013E+02

0.1054E+06
0.0000E+00
0.2237e+06

0.1878E-04
0.0000£+00
0.3961E-04

0.1250E+05
0.0000E+00
0.2651E+05

0.9906€-01
0.3042€E-02
0.4677e+00
0.1425E-01

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(c1)
0.3682E-04
0.1904E-02
0.5502E-01

* FILE:
: * PAGE:

0.2636E-02
0.2636E-02
0.2636E-02
0.2636E-02
0.2636€E-02
0.2636€-02
0.2636€E-02
0.2636E-02
0.4696E+05
0.4002E+05

0.8491E+01
0.4002E+05

0.3152E+05
0.4002E+05

0.5616E-05
0.4002E+05

0.3737E+04
0.4002E+05

0.4118E+02
0.1267e+01
0.1667E+02
0.5093E+00

0.2636E-02

C1MCALC.LST
25 of 28 .

Length: 195230

bytes.

Yoo o o e o e e e e e e e e v o e e e v e e e s e ok e e e Lines 2641 to 2750 RARAXRRRRRNRARRRARWRRRR IRk RN

Kr-85
Kr-87
Kr-88
Kr-89
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138

1-131

1-132

1-133

1-134

1-135

TIME =

5759 MIN

0.1051E-01
0.7577E+06
0.1051€E-01
0.2167€+01
0.1051€E-01
0.2821E+05
0.1051€E-01
0.0000E+00
0.1051E-01
0.4136E+06
0.1051E-01
0.3325e+07
0.1051E-01
0.1210E+09
0.1051€-01
0.0000E+00
0.1051E-01
0.2509€+07
0.1051€-01
0.0000E+00
0.1051E-01
0.0000E+00
0.1051E-01
0.1849E+07
0.6421E+00
0.1501E+07
0.2856E+01
0.3319E+03
0.1155€-03
0.2694E+03
0.5138E-03
0.1240E+07
0.4308E+00
0.1007E+07
0.1916E+01
0.2169E-03
0.7580€-10
0.1760E-03
0.3371€-09
0.1468E+06
0.5102e-01
0.1191E+06
0.2269E+00

0.2223E+02
0.6842E+00
0.6351E+01
0.1942E+00

0.1294E-01
0.2631E+00
0.1294E-01
0.7558€£-06
0.1294E-01
0.9816€-02
0.1294E-01
0.0000E+C0
0.1294E-01
0.1436E+00
0.1294E-01
0.1154E+01
0.1294E-01
0.4202E+02
0.1294E-01
0.0000E+00
0.1294E-01
0.8716E+00
0.1294€E-01
0.0000E+00
0.1294-01
0.0000E+00
0.1294E-01
0.3313e+08
0.2214E+01
0.1511E+05
0.2856E+01
0.5947€+04
0.3983E-03
0.2712E+01
0.5138£-03
0.2222E+08
0. 1485€+01
0.1014E+05
0.1916E+01
0.3886E-02
0.2613E-09
0.1772€E-05
0.3371E-09
0.2630E+07
0.1759E+00
0.1200E+04
0.2269E+00

0.1886E+02
0.5795£+00
0.9857E+01

Created: 02726/ :14
Queued: 02/26/ 6222

0.1904E-02 0.2636E-02
0.2631E+00

0.1904E-02 0.2636E-02
0.7558E-06

0.1904E-02 0.2636€E-02
0.9816E-02

0.1904E-02 0.2636€E-02
0.0000E+00

0.1904E-02 . 0.2636E-02
0.1436E+00

0.1904E-02 0.2636E-02
0.1154E+01

0.1904E-02 0.2636E-02

. 0.4202E+02 :

0.1904E-02 0.2636E-02
0.0000E+00

0.1904E-02 0.2636E-02
0.8716E+00

0.1904E-02 0.2636€E-02
0.0000E+00

0.1904E-02 0.2636E-02
0.0000E+00

0.1904E-02 0.2636€E-02
0.1570E+06

0.0000E+00 0.4695E+05

0.3333e+06 0.4002E+05
0.2826E+02

0.0000E+00 0.8448E+01

0.5982€+02 0.4002E+05
0.1054E+06

0.0000E+00 0.3150E+05

0.2236E+06 0.4002E+05
0.1854E-04

0.0000E+00 0.5542€-05

0.3909€-04 0.4002€+05
0.1248E+05

0.0000E+00 0.3730E+04

0.2646E+05 0.4002E+05

0.9906E-01 0.4118E+02

0.3042€-02 0.1267e+01

0.4677E+00 0. 1668E+02

0.1425€-01 0.5094E+00

0.3009e+00

ACTIVITY IN CONTAINMENT AND SIRW TANK



ISOTOPE

1-132
1-133
1-134

1-135

CTMT. ATM.
ACTIVITY

0.2211E-08
0.1051€-01
0.5814E+01
0.1051€E-01
0.7563E+06
0.1051E-01
0.4514E-15
0.1051E-01
0.2854E-02
0.1051E-01
0.0000E+00
0.1051E-01
0.3520E+06
0.1051E-01
0.1391E+07
0.1051€E-01
0.8406E+08
0.1051E-01
0.0000E+00
0.1051E-01
0.1635E+05
0.1051€E-01
0.0000E+00
0.1051€-01
0.0000€+00
0.1051€-01
0.1457e+07
0.5059€E+00
0.1182e+07
0.2252e+01
0.7017e-06
0.2443E-12
0.5695€E-06
0.1088€-11
' 0.1374E+06
0.4772E-01
0.1115E+06
0.2125E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.1414E+03
0.4913e-04
0.1147€+03
0.2187€-03

0.2223e+02
0.6842E+00
0.7879E+01

SuMP
ACTIVITY
(ci

0.7700E-15
0.1294E-01
0.2021E-05
0.1294€-01
0.2626E+00
0.1294E-01
0.1575E-21
0.1294E-01
0.9930E-09
0.1294€-01
0.0000E+00
0.1294E-01
0.1222E+00
0.1294E-01
0.4829E+00
0.1294E-01
0.2919E+02
0.1294E-01
0.0000E+00
0.1294€E-01
0.5681E-02
0.1294€-01
0.0000£+00
0.1294E-01
0.0000E+00
0.1294€-01
0.2600E+08
0.1747e+01
0.1191E405
0.2252E+01
0.1252E-04
0.8433€E-12
0.5735€E-08
0.1088E-11
0.2452E+07
0.1647€+00
0.1123E+04
0.2125E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.2523E+04
0.1696E-03
0.1155€+01
0.2187e-03

0.1886E+02
0.5795E+00
0.1513e+02

SIRW TANK
ACTIVITY
(<)
0.7700E-15
0.2059E-02
0.2021E-05
0.2059E-02
0.2626E+00
0.2059€-02
0.1575€-21
0.2059€-02
0.9930€-09
0.2059E-02
. 0.0000E+00
0.2059€-02
0.1222€+00
0.2059€-02
0.4829E+00
0.2059€-02
0.2919E+02
0.2059E-02
0.0000€E+00
0.2059E-02
0.5681€-02
0.2059E-02
0.0000E+00
0.2059€E-02
0.0000E+00
0.2059E-02
0.1239E+06
0.0000E+0C
0.2626E+06

0.5983E-07
0.0000E+00
0.1265€-06

0.1169E+05
0.0000E+00
0.2477€+05

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

0.1203E+02
0.0000E+00
0.2548€E+02

0.9906E-01
0.3042€E-02
0.4677€+00

0.2774E-02
0.2774E-02
0.2774E-02
0.2774E-02
0.2774E-02
0.2774E-02
0.2774E-02
0.2774E-02
0.2774E-02
0.2774€E-02
0.2774€E-02
0.2774E-02
0.2774E-02
0.3705E+05
0.3981E+05

0.1789€E-07
0.3981E+05

0.3494E+04
0.3981E+05

0.0000E+00
0.3981E+05

0.3597€+01
0.3981E+05

0.4118E+02
0.1267E+01
0.2347E+02

* FILE: CIMCALC.LST

* PAGE: 26 of 28 .

e e de e e e e de e e de e e s s e o e e e o e e e e e e e o Lines 2751 to 2860 RRARRERRRRRNARREERRTAERNRRRNY

Length: 195230

Created: 02726/
Queued:

bytes.

:14

02/26/9: 122

0.2406E+00 0.4610E+00 0.1425E-01 0.7158E+00
TIME = 5760 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK
CTMT. ATM. SuMp SIRW TANK
ACTIVITY ACTIVITY ACTIVITY

1SOTOPE (ci) (ci) cn
Kr-83m 0.2197E-08 0.7652E-15 0.7652€E-15

0.1051E-01 0.1294€-01 0.2059E-02 0.2774E-02
Kr-85m 0.5799E+01 0.2016E-05 . 0.2016E-05

0.1051€-01 0.1294E-01 0.2059€-02 0.2774E-02
Kr-85 0.7563E+06 0.2626E+00 0.2626E+00

0.1051€-01 0.1294E-01 0.2059€-02 0.2774E-02
Kr-87 0.4473E-15 0.1560€-21 0.1560E-21

0.1051€-01 0.1294E-01 0.2059€-02 0.2774E-02
Kr-88 0.2842E-02 0.9889E-09 0.9889E-09

0.1051€-01 0.1294E-01 0.2059€-02 0.2774E-02
Kr-89 0.0000E+00 0.0000E+00 0.0000E+00

0.1051€-01 0.1294E-01 0.2059€-02 0.2774E-02
Xe-131m 0.3520E+06 0.1222E+00 0.1222E+400

0.1051€-01 0.1294E-01 0.2059€-02 0.2774E-02
Xe-133m 0.1390E+07 0.4828E+00 0.4828E+00

0.1051€-01 0.1294E-01 0.2059€-02 0.2774E-02
Xe-133 0.8406E+08 0.2919E+02 0.2919E+02

0.1051€E-01 0.1294E-01 0.2059E-02 0.2774E-02
Xe-135m 0.0000E+00 0.0000E+00 0.0000E+00

0.1051€E-01 0.1294E-01 0.2059€-02 0.2774E-02
Xe-135 0.1633E+05 0.5673E-02 0.5673€-02

0.1051€-01 0.1294E-01 0.2059€-02 0.2774E-02
Xe-137 0.0000E+00 0.0000E+00 0.0000E+00

0.1051E-01 0.1294€-01 0.2059€-02 0.2774€-02
Xe-138 0.0000E+00 0.0000E+00 0.0000E+00

0.1051€E-01 0.1294€-01 0.2059e-02 0.2774E-02
1-131 0.1457e+07 0.2600E+08 0.1239e+06

0.5059E+00 0.1746E+01 0.0000E+00 0.3704E+05

0.1182E+07 0.1191€E+05 0.2626E+06 0.3981E+05

0.2252e+01 0.2252E+01
1-132 0.6982E-06 0.1246E-04 0.5952€-07

0.2430€-12 0.8390E-12 0.0000E+00 0.1780E-07

0.5666E-06 0.5706E-08 0.1258E-06 0.3981E+05

0.1082e-11 0.1082E-11
1-133 0.1373e+06 0.2451E+07 0. 1168E+05

0.4770E-01 0.1647€+00 0.0000E+00 0.3492E+04

0.1114E+06 0.1122E+04 0.2475E+405 0.3981E+05

0.2123e+00 0.2123€e+00
1-134 0.0000E+00 0.0000E+00 0.0000E+00

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

0.0000E+00 0.0000E+00 0.0000E+00 0.3981E+05

0.0000E+00 0.0000E+00
1-135 0.1411E+03 0.2519E+04 0.1201E+02

0.4904E-04 0.1693€-03 0.0000E+00 0.3591E+01

BED

TEaRE



0.1145€+03
0.2183€E-03

0.2223e+02
0.6842E+00
0.7880E+01
0.2406E+00

TIME = 43199 MIN

CTMT. ATM.
ACTIVITY
(Ci)
0.0000E+00
0.1051E-01
0.0000E+00
0.1051E-01
0.7431E+06
0.1051E-01
0.0000E+00
0.1051€-01
0.0000E+00
0.1051€-01
0.0000E+00
0.1051€E-01
0.7662E+05
0.1051E-01
0.3661E+03
0.1051E-01
0.2680E+07
0.1051E-01
0.0000E+00
0.1051E-01
0.3479E-16
0.1051€-01
0.0000E+00
0.1051€-01
0.0000E+00
0.1051€-01
0.1529E+06
0.5310E-01
0.1241E+06
0.2383€+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.1263E-03
0.4388€-10
0.1025€-03

1SOTOPE

Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
1-131

1-132

1-133

0.1153€+01
0.2183E-03

0.1886E+02
0.5795E+00
0.1513€E+402
0.4610E+00

SuMpP
ACTIVITY
(Ci)
0.0000E+00
0.1294€E-01
0.0000E+00
0.1294E-01
0.2580E+00
0.1294E-01
0.0000E+00
0.1294E-01
0.0000E+00
0.1294E-01
0.0000E+00
0.1294€-01
0.2660E-01
0.1294E-01
0.1271€-03
0.1294E-01
0.9305€+00
0.1294E-01
0.0000E+00
0.1294E-01
0.1209E-22
0.1294€-01
0.0000E+00
0.1294E-01
0.0000E+00
0.1294€-01
0.2626E+07
0.1857e+00
0.1250e+04
0.2388£+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.2169€-02
0.1535€e-09
0.1033€-05

0.2544E+02

0.9906€E-01
0.3042€-02
0.4677e+00
0.1425E-01

ACTIVITY IN CONTAINMENT AND SIRW TANK

SIRW TANK
ACTIVITY
(I
0.0000E+00
0.2142€-02
0.0000E+00
0.2142E-02
0.2580E+00
0.2142e-02
0.0000E+00
0.2142E-02
0.0000E+00
0.2142€-02
0.0000E+00
0.2142E-02
0.2660E-01
0.2142€-02
0.1271€-03
0.2142E-02
0.9305e+00
0.2142E-02
0.0000E+00
0.2142E-02
0.1209€-22
0.2142€-02
0.0000E+00
0.2142E-02
0.0000E+00
0.2142€-02
0.1318€+405
0.0000E+00
0.2757E+05

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

0.1089E-04
0.0000E+00
0.2277E-04

- 0.3255€-05

‘llII'E

0.3981E+05

0.4118e+02
0.1267€+01
0.2348E+02
0.7158£+00

0.2840€E-02
0.2840E-02
0.2840E-02
0.2840E-02
0.2840E-02
0.2840E-02
0.2840E-02
0.2840€-02
0.2840€-02
0.2840E-02
0.2840€-02
0.2840€E-02
0.2840€-02
0.3939E+04
0.3781E+05

0.0000E+00
0.3781E+05

0.3781E+05

* FILE: CIMCALC.LST

Created: 02/26/

214
6:22
Ve e s el e ok o

* PAGE: 27 of 28 . Length: 195230 bytes. Queued: 02726/
o e e e e i v e vk e e e e e e e S oo e o o e e ke e e ke e Lines 2861 to 2970 Tk Rk rdiedk R
0.1973E-09 0.1973€-09
1-134 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.3781E+05
0.0000E+00 0.0000E+00
1-135 0.0000E+00 0.0000E+00 0.0000E+00 ﬂﬁ
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 e
0.0000E+00 0.0000E+00 0.0000E+00 0.3781E+05 Q?
0.0000E+00 0.0000E+00 Qﬁ
0
0.2223E+02 0.1886E+02 0.9906E-01 0.4118E+02
0.6842E+00 0.5795E+00 0.3042€-02 0.1267E+01
0.9052E+01 0.1919€+02 0.4677E+00 0.2871E+02
0.2762£+00 0.5843E+00 0.1425€-01 0.8747E+00 %ﬁ
&
i
TIME = 43200 MIN ACTIVITY IN CONTAINMENT AND SIRW TANK ﬁu
CTMT. ATM. SUMP SIRW TANK
ACTIVITY ACTIVITY ACTIVITY
ISOTOPE (ci) (Ci) (CI)
Kr-83m 0.0000E+00 0.0000E+00 0.0000E+00
0.1051E-01 0.1294E-01 0.2142e-02 0.2840E-02
Kr-85m 0.0000E+00 0.0000E+00 0.0000E+00
0.1051E-01 0.1294E-01 0.2142€-02 0.2840E-02
Kr-85 0.7431E+06 0.2580E+00 0.2580E+00
0.1051E-01 0.1294E-01 0.2142€-02 0.2840€-02
Kr-87 0.0000E+00 0.0000E+00 0.0000€E+00
0.1051E-01 0.1294E-01 0.2142E-02 0.2840E-02
Kr-88 0.0000E+00 0.0000E+00 0.0000E+00
0.1051E-01 0.1294E-01 0.2142E-02 0.2840E-02
Kr-89 0.0000E+00 0.0000E+00 0.0000E+00
0.1051E-01 0.1294€-01 0.2142E-02 0.2840E-02
Xe-131m 0.7661E+05 0.2660E-01 0.2660E-01
0.1051E-01 0.1294€-01 0.2142E-02 0.2840E-02
Xe-133m 0.3660E+03 0.1271E-03 0.1271€-03
0.1051E-01 0.1294E-01 0.2142E-02 0.2840€-02
Xe-133 0.2679E+07 0.9304E+00 0.9304E+00
0.1051€-01 0.1294E-01 0.2142€-02 0.2840E-02
Xe-135m 0.0000E+00 0.0000E+00 0.0000E+00
0.1051E-01 0.1294E-01 0.2142E-02 0.2840E-02
Xe-135 0.3474E-16 0.1207e-22 0.1207€-22
0.1051E-01 0.1294E-01 0.2142€-02 0.2840€E-02
Xe-137 0.0000E+00 0.0000E+00 0.0000E+00
0.1051€-01 0.1294E-01 0.2142E-02 0.2840E-02
Xe-138 0.0000E+00 0.0000E+00 0.0000E+00
0.1051E-01 0.1294E-01 0.2142€-02 0.2840E-02
I-131 0.1529€+06 " 0.2626E+07 0.1318E+05
0.5310E-01 0.1857E+00 0.0000E+00 0.3939E+04
0.1241E+06 0.1250E+04 0.2756E+05 0.3781E+05
0.2388E+00

0.2388E+00



* FILE: CIMCALC.LST Created: 02/26/ :14
) * PAGE: 28 of 28 . Length: 195230 bytes. Queued: 02/26/9 6:22

e e de e v e e e s sk s v v e e e e e e e e e ok e e e e o Lines 2971 to 3063 wiwidkddridedhhsondeded i i ddeod bk ik

1-132 0.0000E+00 0.0000E+00 0.0000E+00 @ | = =eeeeeececccemsceeeccccccccccecccceoccnicccmcccccacetoccttcoccataeeee
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 Total Thyroid Dose = 22.237 18.858 0.099 41.193
0.0000E+00 0.0000E+00 0.0000E+00 0.3781E+05
0.0000E+00 0.0000E+00

1-133 0.1263E-03 0.2168E-02 0.1088E-04 CEDE (inhalation) 0.684 0.579 0.003 1.267
0.4386E-10 0.1534E-09 0.0000E+00 0.3253E-05 Whole Body Dose 0.013 N/A N/A 0.013
0.1025€-03 0.1032€-05 0.2276E-04 0.3781E4+05 | =  e==eeeme-c--cccccecccececccccccccccsecccsseceeenocsesccacenccccncnaonan
0.1972E-09 0.1972E-09 TEDE (whole body eq) 0.697 0.579 0.003 1.280

1-134 0.0000E+00 0.0000E+00 0.0000E+00
"0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000€E+00 0.0000E+00 0.3781E+05 0-30 Day LPZ
0.0000E+00 0.0000E+00

1-135 0.0000E+00 0.0000E+00 0.0000E+00 Thyroid (inhalation) 9.052 19.193
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 Thyroid (submersion) 0.002 N/A
0.0000E+00 0.0000E+00 0.0000E+00 0.3781E405 | ~  =----c-cc-c-ccccscccccrceeccccccncceocctccotcorosttccenatactcentcorenen
0.0000E+00 0.0000E+00 Total Thyroid Dose = 9.054 19.193
0.2223E+02 0.1886E+02 0.9906E-01 0.4118€+02 ~ CEDE (inhalation) 0.276 0.584
0.6842E+00 0.5795E+00 0.3042€-02 0.1267€+01 Whole Body Dose 0.003 N/A
0.9052E+01 0.1919e+02 0.4677€+00 0.2871E+02 | ~=v-eecememmmemeeeemmccecmcccemcececcccmceccsssesccceeeces
0.2762E+00 0.5843E+00 0.1425E-01 0.8747€+00 TEDE (whole body eq) 0.279 0.584

TOTAL ACTIVITY OF EACH RADIONUCLIDE RELEASED (Ci)

I1SOTOPE CTMT ATM ESF ROOMS SIRW TANK

-------------------------------------- TIME AT WHICH DFmax OR THE SPRAY STOP TIME WAS REACHED = 421 MINUTES
Kr-83m 0.8479E+03 *** This is the console file for job JOBB486(8486). ***

Kr-85m 0.4372E+04

Kr-85 0.1164E+05 TIME IS 17:36:25 EDT WEDNESDAY 02/26/92

Kr-87 0.2225E+04 CONNECT= 00:00:04 VIRTCPU= 000:00.10 TOTCPU= 000:00.26

Kr-88 0.7287E+04 DASD 120 LINKED R/0; R/W BY SDWINTER; R/0 BY VMBATO001

Kr-89 0.1591E+03 DMSACP7231 X (120) R/O

Xe-131m 0.3357e+04 DMSACP7231 W (121) R/O

Xe-133m 0.9911E+04 DMSL107401 Execution begins...

Xe-133 0.5956E+06 MHA RUN COMPLETED

Xe-135m 0.6586E+03 TIME IS 17:44:30 EDT WEDNESDAY 02/26/92

Xe-135 0.1243E+05 CONNECT= 00:08:09 VIRTCPU= 003:25.23 TOTCPU= 003:27.39

Xe-137 0.4592E+03

Xe-138 0.1596E+04 ‘
1-131% 0.1211E+05 0.3804E+05 0.2425E+03

1-132 0.5637E+03 0.6287E+03 0.1283E+02

1-133 0.3464E+04 0.7188E+04 0.2503E+03

1-134 0.4562E+03 0.3082E+03 0.2434E+01

1-135 0.1510E+04 0.2278E+04 0.9540E+02

RESULTANT OFFSITE DOSES FROM THE EVENT (Rem)

CTHT ESF SIRWT
ATM LEAKAGE  LEAKAGE TOTAL
0-2 Hr SB emeseees eeeemeenccmeceen seneeen
Thyroid (inhalation) 22.226 18.858 0.099 .83 S

Thyroid (submersion) 0.011 N/A N/A 0.011 v/

ey





