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1. PURPOSE

The primary purpose of this calculation is to evaluate the dose consequences of the maximum 
hypothetical accident at ANO Unit 2 considering steam generator replacement and the impacts of power 
uprate. It includes the dose from reactor building leakage, ESF valve leakage, and a passive component 
failure. This evaluation incorporates current control room X/Q values and revised spray lambdas, 
recirculation timing, containment cooling start time, containment spray start time, sump volume and 
containment air cooler flow rate. The secondary purpose of this calculation is to evaluate the sensitivity 
of control room doses to control room inleakage.  

2. METHODOLOGY 

The methodology implemented in this calculation is provided in Regulatory Guide 1.4, Assumptions 
Used for Evaluating the Potential Radiological Consequences of a Loss of Coolant Accident for 
Pressurized Water Reactors [2]. This guide lists acceptable assumptions that may be used to evaluate 
the design basis LOCA of a Pressurized Water Reactor. Standard Review Plan 15.6.5, Loss-Of-Coolant 
Accidents Resulting from Spectrum of Postulated Piping Breaks within the Reactor Coolant Pressure 
Boundary [16], was also considered in the preparation of this calculation.  

The TRANSACT computer code [20] is used to determine the control room, EAB and LPZ personnel 
doses post LOCA. TRANSACT has evolved from the TACT code which was originally developed by 
the Accident Evaluation Branch of the NRC. Revisions and modification of TACT resulted in several 
versions of the program. TRANSACT, which Omega Technical Services, Inc. documented in 1992 
incorporated provisions for an eight-region plant model and determination of control room dose.  
TRANSACT simulates the movement of radioactivity hypothetically released from a reactor core as it 
migrates through user defined regions of the containment, is immobilized by sprays and plateout and is 
released from the containment to the environment. An analytical solution of the control room dose 
resulting from a passive failure is included in Attachment 4. This solution demonstrates the acceptability 
of the time steps selected for use in the TRANSACT passive failure evaluation.  

3. ASSUMPTIONS 

This calculation amends calculation 91-E-0 117-01, rev.3 to evaluate the dose consequences of the 
maximum hypothetical accident at ANO Unit 2 considering steam generator replacement and the impacts 
of power uprate. This calculation supercedes calculation 91-E-0 117-18, Rev. 0 which determined the 
dose consequences of the maximum hypothetical accident at ANO Unit 2 considering steam generator 
replacement but not the impacts of power uprate. This evaluation incorporates current control room x/Q 
values and revised spray lambdas, recirculation timing, containment cooling start, containment spray 
start time, sump volume, and containment air cooler flow rate. In general, all other assumptions related 
to the Unit 2 MiHA evaluation contained in 91 -E-0 117-01 are unchanged.  
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4. REFERENCES

1. ANO-2 SA.R, Amendment 15 
2. Regulatory Guide 1.4, "Assumptions Used for Evaluation the Potential Radiological Consequences of a 

Loss of Cooling Accident for Pressurized Water Reactors", Rev. 2, 1974 
3. Calculation A-22, RB Net Free Volume, Rev. 2 
4. Calculation A-28, RBSS Sprayed Volume. Rev. 0, 7/22/77 
5. Calculation 91-E-0 117-04, "ANO-1 and ANO-2 Control Room Free Air Volume", Rev. 0, 8/18/94 
6. Standard Review Plan 6.5.2, "Containment Spray as a Fission Product Cleanup System", Rev. 2, 

December 1988 
7. Standard Review Plan 6.4, "Control Room Habitability System", Rev. 2, July 1981 
8. 2CNA1 17502, Request for Additional Information (Question 310.18), 11/11/1975 
9. Calculation 95-E-0030-05, "Alternate Nuclide Library for Transact Code", Rev. 0, 2/6/97 
10. Calculation 89-E-0164-06, ""Spray Lambdas and LOCA Radiation Doses Offsite with Reduced 

Spray Flow", Rev. 1, 2/5/93 
11. Calculation 88-E-0032-12, Rev. 0(2), LOCA Containment Analysis for ANO-2 SGR and Power Uprate 
12. Regulatory Guide 1.78, "Assumptions for Evaluating the Habitability of a Nuclear Power Plant 

Control Room During a Postulated Hazardous Chemical Release", June1974 
13. Procedure 5120.415, In-Place Testing of the Unit 1 Control Room Filtration System, Rev. 004-00-0 
14. Murphy and Campe, "Nuclear Power Plant Control Room Ventilation System Design for Meeting 

General Design Criterion 19", August 1974 
15. Regulatory Guide 1.52, "Design, Testing and Maintenance Criteria for Post Accident Engineered-Safety

Feature Atmosphere Cleanup System Air Filtration and Adsorption Units of Light-Water-Cooled Nuclear 
Power Plants", Rev. 2, 1978 

16. Standard Review Plan 15.6.5, Revision 2, July 1981, "Loss-of-coolant Accidents Resulting From 
Spectrum of Postulated Piping Breaks Within The Reactor Coolant Pressure Boundary" 

17. Calculation 94-E-0070-05, "Spray Removal Constant and Decontamination Factors", Rev. 0, 
1/22/97, CRN-99-163, CRN-00-359 

18. Engineering Report 97-R-2002-01, "ECCS Leakage Quantities to Aux Building", Rev. 3 
19. Supplement 2 to the Original Safety Evaluation Report for ANO Unit 2, Section 15.4.6 
20. SP 93-C-0003-01, TRANSACT Code Documentation Package, Rev. 2, 1/29/97 
21. Report No. 92-R-2018-01, Justification for a Mixed Containment, Rev. 1 
22. ANO-2 Technical Specification 4.7.6.1.2.b. 1 
23. TID 14844, Calculation of Distance Factors for Power and Test Reactor Sites, March 1962 
24. Procedure 2104.007, Rev. 022-01-0, Control Room Emergency Air Conditioning and Ventilation 
25. Calculation J-104, Post LOCA Dose Assessment, 03/24/78 
26. 2CAN057801, "ECCS Pump Leakage", 5/1/78 
27. 2CAN067823, "ECCS Pump Room Leakage", 6/20/78 
28. 2CAN077804, "ECCS Pump Room Leakage", 7/7/78 
29. 0CNA088706, "Survey of Arkansas Nuclear One, Units 1 and 2 Control Rooms", 10 August, 1987 
30. Unit 2 FSAR, Amendment 39, 8/31/76 
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31. 0CAN02881 11, "ANO Units 1 & 2 NUREG-0737 Item No. llI.D.3.4 Control Room Habitability", 
March 13, 1981 

32. NSD-SAE-ESI-98-175, Westinghouse to ABB-CE, "ANO-2 RSG Data Package, Rev. 3," dated 
April 29, 1998.  

33. Engineering Calculation 98-R-2005-01, Rev. 6, "ANO-2 Cycle 15/16 Safety Analysis Groundrules" 
34. Engineering Calculation 88-E-0097-06, Rev. 1, MSLB Containment Analysis 
35. ANO-SGRP-99-0072 
36. Calculation 89-E-0018-07, Dose Consequences of ECCS During Recirc Phase of Maximum 

Hypothetical Accident, Rev. 2.  
37. ANO-2 SAR Table 6.2-20, Amendment No. 15 
38. Engineering Calculation 90-E-0100-03, Revision 4, RWT Minimum and Maximum Volume 
39. Engineering Calculation 94-E-0070-01, Revision 1, Containment Post LOCA pH Analysis 

Recommended Inputs 
40. ULD-2-TOP-03, Revision 1, Containment Response to Design Basis Accidents.  
41. Engineering Calculation 91 -E-0007-0 1, Revision 1, ANO-2 Recommended Changes to the LBLOCA 

Input Assumptions 
42. Engineering Calculation 95-E-0030-09, Rev. 0(4), "Control Room Atmospheric Dispersion Factors".
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5. CALCULATION 

TRANSACT Input Parameters 

The TRANSACT computer code was used for this analysis. The input parameters as well as the 
reference(s) are given below.

Parameter 
Power Level, Mwt 
Power Level for Analysis (102%) 
Fraction of iodine released from core 
Fraction of noble gases released from core 
Iodine species distribution 

RB Free Volume 
Sump volume 
Sprayed volume 
Unsprayed volume 
Control Room volume 
Initial fraction 

EAB X/Q 
LPZ X/Q's 

CR X/Q's 

Offsite Breathing Rates 

Control Room Breathing Rates 
DCFs 
PRVS effective efficiency 
CR Unfiltered Inleakage Flow 
CR Filtered Inleakage Flow 
CR Recirculation Flow 
CR Occupancy Factors 

CR Intake Filter Efficiency 
CR Recirc Filter Efficiency 
RB mixing rates 
RB leak rates 

Spray Removal Rates 
Elemental 
Organic 
Particulate 

Containment cooling start 
RBS start 
Recirculation start time

Unit 2 
3026 
3087 
0.25 
1.0 
0.91 elemental 
0.04 organic 
0,05 particulate 
1.778E6 ft3 

62898 ft3 

I.332E6 ft3 

3.83 1E5 ft3 

40,000 ft3 

0.22 to unsprayed 
0.78 to sprayed 
6.5E-4 sec/m

3 

3.1E-5 secim3 0-8 hrs 
3.6E-6 sec/im3 8-24 hours 
2.3E-6 sec/m 3 1-4 days 
1.4E-6 sec/m3 4-30 days 
9.77E-4 sec/m 3 0-2 hrs 
5.76E-4 sec/m 3 2-8 hrs 
2.56E-4 sec/m 3 8-24 hrs 
1.68E-4 sec/m 3 1-4 days 
1.25E-4 sec/m3 4-30 days 
3.47E-4 m3/sec for 0-8 hours 
1.750E-4 M

3/sec for 8-24 hrs 
2.32E-4 m3/sec for > 24 hours 
3.47E-4 M

3/sec in CR throughout 
ICRP30 
N/A (Not credited for Unit 2) 
10 cfm 
333 cfm 
1667 cfin 
1.0 for 0-24 hours 
0.6 for 1-4 days 
0.4 for 4-30 days 
99% 
95% 
11880 cfm between sprayed and unsprayed regions 
0.1 0 c/day for 1st 24 hrs 
0.05%/day >24hrs 

20 hr-' till DF = 200 then 0 hr"1 
no removal 
3.97 hr. prior to recirc, 4.24 hr-' (during recirc) till 
DF = 50, then 0.424 hr" 
0.015 hr ( = 52 sec - 3 sec) 
0.0175 hr (= 42.6 sec - 17.4 sec + 3 sec) 
0.43 hr

Reference 
[33] 
[33] 
[21 
[21 
[21 

[3, 33] 
p. 8 of this calc.  
RBf,,-Unsp-Sump 
[4, page 14] 
[51 
Based on volume ratios 

[2, Table 15.1.0-5] 
[8, Table 15.1.0-5] 

[421 

[2] 

[2] 
[91 
N/A 
[7, 121 
[131 
[13] 
[14] 

[151 
[15] 
[21] and p. 6 of this calc 
[1, Table 15.1.13-1] 

[17] 
[6] 
[17] 

[33] 
[15, 34] 
p. 9 of this calc
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The ANO Unit 2 containment was modeled as two regions for this analysis. Three containment regions 
were identified which could have been used in modeling the containment; sprayed, unsprayed with good 
communication with the sprayed region and unsprayed with poor communication with the other regions.  
In reality, the internal volumes of the containment that have poor communication would not release 
activity directly to the environment. They would serve as a region of holdup of a portion of the activity 
thereby lessening the offsite and CR doses. For conservatism, the containment was modeled with a 
sprayed and an unsprayed region both of which release 0.1% of their volume directly to the environment.  
An instantaneous uniform distribution of the core release is assumed in the sprayed and unsprayed regions that 
consist of 78% and 22% of the containment volume respectively, based on volume ratios.  

In the event that radioactivity is detected in the Unit 1 control room and/or the Unit 2 control room normal 
ventilation intake [24], both Unit 1 and Unit 2 emergency ventilation systems are initiated. One of the two 
systems is subsequently shutdown as one is sufficient to maintain habitability. Although both systems meet the 
design intent for control room habitability, the Unit 1 ventilation system is limiting since it has a 2 inch 
recirculation charcoal bed compared to a 4 inch bed on the Unit 2 system. Therefore, in the control room 
analysis, the Unit 1 system was assumed to be operating. Per the guidelines of R.G. 1.52, the recirculation 
filter efficiency of 95% was used.  

Prior to the initiation of containment cooling at 55 seconds, flow between the containment regions is assumed 
to be zero. Use of zero flow between regions results in a singular matrix that cannot be solved by the 
methodology employed by TACT5 and TRANSACT. As discussed in NUREG/CR-3287, this problem can 
be addressed by making a slight change in the input parameters that has an insignificant impact on the results.  
It is for this reason that a flow of 1.Ox10-6 %/day is transferred between the sprayed and unsprayed regions 
prior to the start of cooling.  

Flow between the two containment regions was input as transfer percent per day. For conservatism, natural 
convection was neglected and only the containment air cooler flow of 54,000 cfm was assumed. Since the 
flow is distributed throughout containment, an exchange flow proportional to the volume fraction was used 
between the sprayed and unsprayed regions. The unsprayed region consists of 22% of the total containment 
volume; therefore 22% of the forced flow, 11880 cfin, is exchanged between the sprayed and unsprayed 
regions. This flow converts to a transfer percent of 1.284x10 3 %/day for region I to 2 and 4.465x10 3 %/day 
for region 2 to 1.  

Containment spray elemental and particulate iodine removal efficiencies for ANO-2 were determined in 
Reference 17. The duration of the spray removal is established by the NRC in Standard Review Plan 6.5.2, 
"Containment Spray as a Fission Product Cleanup System". S.R.P.6.5.2 states that the effectiveness of spray 
in removing particulate iodine is reduced by a factor often when a decontamination factor of 50 is reached in 
the containment. After this reduction in the particulate iodine removal efficiency, there is no need to limit 
further particulate removal. In regard to elemental iodine removal, S.R.P.6.5.2 also states that the 
effectiveness of spray in removing elemental iodine ends when the maximum decontamination factor of 200 is 
reached in the containment. In accordance with S.R.P. 6.5.2, when the particulate iodine in the entire 
containment at the start of spray is reduced by 50 (at 1.853 hours), the removal efficiency is reduced from 
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4.24 hr' to 0.424 hr1 . (Note that the particulate iodine removal efficiency is 3.97 hr' until the start of 
recirculation at 0.43 hours.) When the elemental iodine in the entire containment is reduced by 200 (at 1.98 
hours), the removal efficiency is reduced from 20.0 hr' to 0.0 ht'-. Attachment 1 contains expanded output to 
show that the particulate iodine at the start of sprays (0.0.0175 hr) has been reduced by 50 at 1.853 hours and 
the elemental iodine at the start of sprays (0.0 175 hr) has been reduced by 200 at 1.98 hours.  

The input and output files for this analysis (MIHACASE 1.R5, MHACASE1.RV5) are listed in Attachment 1.  
The results are listed below:

EAB is the Exclusion Area Boundary, LPZ is the Low Population Zone and CR is the Control Room.  

ESF Valve and Passive Component Leakage Outside of Containment 

Standard Review Plan 15.6.5 [16] recommends that leakage from Engineered Safety Feature (ESF) 
components located outside containment be evaluated. This potential leakage will result in offsite radiological 
consequences that contribute to the total postulated maximum credible accident dose. Consideration of this 
leakage path is applicable to plants which do not provide an ESF atmospheric cleanup system in areas of 
potential leakage. The evaluation is to include contributions from recirculation component leakage and from 
the potential gross failure of a passive component.  

In accordance with SRP 15.6.5, 50% of the core iodine activity, based upon the maximum reactor power 
level, is assumed to be mixed in the sump water which is circulated through the external piping systems. This 
recommendation is based on TID 14844 [23] assumptions that state that the iodine release for the maximum 
credible accident is 50% of the core inventory. As stated in TID 14844, 50% of this release is then assumed 
to remain airbome and 50% is assumed to absorb onto internal surfaces of the reactor building or adhere to 
internal surfaces. As a result, the assumption of 50% iodines mixed in the sump water, as provided in SRP 
15.6.5, is very conservative since the LOCA analysis also assumes that 25% of the core inventory is airborne 
in the containment and available for release.
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Component leakage

In accordance with SRP 15.6.5, Appendix B, the leakage to be used in evaluating the offsite dose contribution 
is the maximum operational leakage. This is taken as two times the sum of the simultaneous leakage from all 
components in the recirculation system above which the technical specifications would require declaring such 
systems to be out of service. There is no such technical specification for ANO-2. The recirculation system 
leakage rate for valves, flanges, and pump seals are provided below along with the additional data used in this 
evaluation:

Leakage Rate: 2060 cc/hr

Recirculation System Volume: 62898 Wt3

Reference 18 

This calculation

The recirculation system volume is based on the following: 

The reactor coolant system volume has been revised as a result of the steam generator replacement.  
Minimum RCS volume, 9875.5 ft3 [32, 33], is reduced by 266 ft3 [32, 33] to account for the assumption 
of 10% steam generator tube plugging. The minimum RCS volume that will be used in this analysis is 
9609.5 ft3.  

The nominal volume of the Refueling Water Storage Tank (RWT) tank is 500,500 gallons [37]. Based 
on assessments of the RWT level setpoint and instrument uncertainties [38], a minimum inventory of 
384,000 gallons is currently assumed [39].  

The containment design basis accident assumes full safety injection to maximize the heat transferred from 
the reactor coolant system to the containment [40]. Credit for the volume of four safety injection tanks 
can therefore be taken when determining the volume of the containment sump. The minimum volume 
for one Safety Injection Tank (SIT) is 1350 ft3. The basis for this volume has been documented in 
Reference 41. A total of 5400 ft3 will be used in this calculation in the determination of the sump 
volume.  

TANK fr3  Density Mass 
lbm/ft3 Ibm 

RWT 51337 [39] 61.7 3,167,493 
NaOH 0 n/a 
BAMT 0 n/a 
SITs 5400 [41] 61.4 331,560 
RCS 9609.5 [32, 33] 44.31 425,797 

Total 3,924,850 

Then, for conservatism, using a density of 62.4 lbm/ft3, the total sump volume is 62898 ft3.  
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Sump volume is most important when calculating ESF doses since it effects the sump activity 
concentration. The sump volume is also used to determine the sprayed volume of the containment. But 
the sump volume is small compared to the containment volume, therefore; small changes in the sump 
volume have little effect on the resulting doses associated with containment leakage.  

Time to Recirculation: 

Recirculation of the containment sump volume begins when the RWT, the initial coolant source volume for 
the ESF pumps, is depleted. Since it is the intent of this calculation to determine conservative offsite and 
control room dose impacts, the minimum time to recirculation is required. Therefore, the minimum RWT 
volume and the maximum ESF pump availability and flow are used. It is assumed that two HPSI, two LPSI 
and two spray pumps operate, all at their maximum flowrate. The minimum time to recirculation of the 
containment sump is determined below.  

VRZ. = 384,000gal.  

Qmax QzpsI +QpPs, +Qsi = 14250gpm 

t = VRWT~max = 26.95 min tramx 

Use 26 minutes.  

where: 0, = 7540.5 gpm [35] 
Q,OI = 1673.7 gpm [33] 
Q, = 5036 gpm [33] 

Iodine Partition Coefficient: 10% 

From reference 16, Appendix B, a partition factor of 0.1 for the ECCS leakage can be used if the flashing 
fraction is less than 10% or if the water is less than 212' F. Reference 36 demonstrated that a recirculation 
liquid temperature of 307' F is required to produce 10% flashing fraction at atmospheric conditions.  
Reference 11 shows that the maximum sump temperature during the ANO-2 DBA doesn't exceed 2500 F, so 
that it may readily be assumed that the ECCS flash fraction is below 10%, and therefore a partition factor of 
0.1 can be used for the ECCS leakage. This partition factor has been employed in evaluations of ESF valve 
leakage consistently going back to the FSAR, Amendment 21 dated July 11, 1974 (see section 15.1.13.4.1).  

The time dependent accident EAB and LPZ x/Q values, dose conversion factors, breathing rates and control 
room ventilation parameters are unchanged from the containment leakage analysis. Control room X/Q values 
for a containment release were recently revised. They are documented in Calculation 95-E-0030-09 [42].  
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Per reference 20, the airborne iodine released from the ESF leakage is assumed to be immediately released to 
the environment with no removal by filtration. The input listing and computer output is given in Attachment 2 
[MEACASE4.R5, MHACASE4.RV5]. The results are listed below.

2.451 1.0461 0.3111 
0.007 0.001 0.000 
0.013 0.0021 0.0001

The iodine inventory in the containment sump at the time of recirculation start is given below (the Curies on 
the printout is multiplied by a factor of 10 to compensate for the modeling which implemented the iodine DF 
of 10):

I 131 
I 132 
I 133 
I 134 
I 135

3.865E+07 
5.169E+07 
8.555E+07 
7.188E+07 
7.535E+07
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Passive Component Failure

Standard Review Plan 15.6.5 [16] states that plants that do not provide an ESF atmosphere filtration system 
should also evaluate the dose consequences of a gross failure of a passive component. The leakage from this 
component is conservatively assumed to be equivalent to 50 gpm, starting at 24 hrs after the accident and 
continuing for 30 minutes (a total leakage of 1500 gallons). The airborne iodine released from this leakage is 
also assumed to be immediately released to the environment without holdup or removal by filtration.  

References 25-28 document the Unit 2 design basis of a 5-gallon per minute leak beginning 24 hours after an 
MI-IA, lasting for 30 minutes, in which it is conservatively assumed that all the activity that is in the 150 
gallons of water is released. This analysis, as described in the ANO-2 SAR, does not require that the pump 
room doors be closed. The NRC acknowledges in reference 24 that they have reviewed this analysis, and then 
they do their own analysis assuming a 50 gpm leak which last 30 minutes (1500 gallons released), but assume 
that only 10% of the activity in the leaked coolant is released. These two assumptions are equivalent, in that 
they both result in effectively all the activity in 150 gallons of coolant being released to the environment.  

The previous revisions of Calculation 91-0117-01 have made the following argument (quoted from Revision 2 
of91-E-0 117-01): 

As discussed in [Supplement 2 to the Unit 2 SEI? section 15.4.6], the pump room is watertight with the doors 
closed Although the rooms are not air tight, they do offer substantial isolation from the environment. As 
stated in [Supplement 2 to the Unit 2 SEI9 section 15.4.6], "...slow leakage of the contents, even for a day or 
two, would result in consequences at least a factor offour less than a short-term release." Therefore, the 
passive component failure release consequences was analyzed as a short-term, i.e. 30 minute, release of 
1500 gallons. The resultant doses were divided by a factor of four to account for the pump room doors 
being closed 

A review of the entire discussion in section 15.4.6 of Supplement 2 to the Unit 2 SER [19] shows that the 
factor of four reduction in dose is due to the difference between the 0-8 hour x/Q and the 1-4 day x/Q. The 
NRC initial result of 370 Rem derived using the 0-8 hr x/Q is reduced to 370/4 = 92 Rem as a result of their 
argument that closing the pump room doors will hold up the activity so that a 1-4 day X/Q will be applicable.  
Because we have always used a 1-4 day LPZ and Control Room x/Q in evaluating the dose consequences of 
the seal failure, we have already incorporated this reduction, and to divide the result by a factor of 4 would be 
double correcting. Note that for the original x/Q values the 0-8 hours control room x/Q is 5.6E-3 sec/m 3, 
while the 1-4 day X/Q is 1. 1E-3 sec/in 3, a factor of 5 lower. In addition, the modeling of the seal failure as 
occurring during the first 30 minutes of the 1-4 day period following an MHA and using the 1-4 day X/Q 
should not be considered a short term release. By the NRC discussion, a short-term release would be 
represented by modeling the release as occurring in the first 30 minutes of an 8 hour period, using the 0-8 hour 

x/Q.
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This revision will use the original ANO-2 design basis, that is assuming that a 5 gpm seal failure occurs at 24 
hours after the MHA, last 30 minutes, and that all the activity in the coolant is released to the environment.  
No filtration or plateout is credited, and the 1-4 day x/Q's are used.  

Fifty percent of the core iodine activity, based upon the maximum reactor power level, is assumed to be mixed 
in the sump water which is circulated through the external piping systems. Because the evaluation of seal 
leakage does not differentiate between the different iodine species, this revision assumes that 100% of the 
iodine is in the elemental form.  

The TRANSACT input and output files for this evaluation are given in Attachment 3 [MHACASE5.R5, 
MiHACASE5.RV5]. The results are listed below.

Control Room Inleakage Sensitivity Study 

The design basis dose calculations, above, were based on an assumed control room inleakage rate of 10 
cfm. In this section, the sensitivity of the control room doses to the control room inleakage rate is 
determined. The CR dose associated with containment leakage (40% of the total thyroid dose) assuming 
50, 100, and 250 cfm control room inleakage is calculated. The maximum inleakage that will result in 
CR doses below GDC 19 limits will be estimated and then using this maximum inleakage value the total 
MHA dose (including containment, ESF and passive failure leakage) will be determined. The 
TRANSACT input file MIIACASEl R5 was revised to increase control room inleakage and outleakage.  
A plot of the resulting CR thyroid doses as a function of CR inleakage is given below.

CR Thyroid Dose from M HA Containment Leakage 
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10.00 

5.00 
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The TRANSACT input and output files for the 50, 100, and 250 cfin cases were MHAlA.R5 and 
MHA1A.RV5, MHA1B.R5 and MHA1B.RV5, and MHA1C.R5 and MHA1C.RV5, respectively. Using the 
plot above and the fact that the CR thyroid dose due to containment leakage represents 40% of the total CR 
thyroid dose, the maximum inleakage rate is estimated to be 61 cfirn. The TRANSACT input and output files 
for the containment leakage, ESF leakage and passive failure leakage cases with 61 cfm CR inleakage are 
MHA1D.R5 and MHA1D.RV5, MHA4D.R5 and MHA4D.RV5, and MHA5D.R5 and MHA5D.RV5, 
respectively.  

The total dose associated with the Maximum Hypothetical Accident postulated for ANO Unit 2 with 61 
cfin CR inleakage is given in the table below.

6. RESULTS 

The design basis TRANSACT cases that were run are provided in Attachments 1, 2, and 3. The total 
dose associated with the design basis Maximum Hypothetical Accident postulated for ANO Unit 2 is 
given in Table 1 below.  

Table 1
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ATTACHMENT 1

Unit 2 Reactor Building Leakage 
TRANSACT Input and Output 

(MHACASE1.R5, MHACASE1.RV5)
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INPUT - MHACASE1.R5 
'I CRP30A 
'TILTAPE ', 'TMTAPE ', 'TINTAPE I 

'CONTROL ROOM HABITTAB7LTY ANALYSIS, ICRP30A DATA 
MHACASE1.R5 UNIT 2 RB LEAKAGE '

'RBSPRAY ', 'JNSPRAY' 

3.087E+03, 0.000E+0C 
.;500E+00, 1.000E+00 
.0000E+00, 0.000E+00 
.9100E+00, .0400E+00, .0500E+00 
'.000E+00, 0.000E+00, 0.000E+00 
1.332E+06, 3.831E+05, 4.00E+04 
'-IME INTERVAL , 0, 3,0,0,, 2.0 
'INITIAL FRACTION',0,0,0,0,2, 0.  
'TIME INTERVAL ,0,2,0,2, 0.  
'CONTROL ROOM ',0,,0,0,, 1.  
'CR FILTER EFF ',l,i,0,0,2, 04 
'CR FILTER EFF ,i,2,,,2, 0
CR FILTER EFF ,1,3,0,0,2, 0.  

'TRANSFER PERCENT',0, ,0,1,3, 0.  
'TRANSFER PERCENT',0,0,0,2,3, 0.  
'DOSE PARAMS ,0,0,0,7, 6.  
.1000E+00 
'TIME INTERVAL ',, ,0,0,., 0.  
'TRANSFER PERCENT',0, ,C,i,3, 0.  
'TRANSFER PERCENT',0,3,0,2,3, 0.
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'DOSE PARAMS

0, 3, 0, 0, 2, 
0, 2, 0, 2, 

1, 2,0,0,2, 

,1,3,0,0,2, 

2, 0, 0,2, 

1, 3, 0, 0, 2, 
1,0,,0,0,2, 
1,1,0,0,2, 

,i,2,0,0,2, 
,i ,3, 0,2, 

2,1, 2,,0,2, 

,1,3, ,0,2

. 000E+00 
'TIME INTERVAL ', , 

'DOSE PARRMS '. , 0,}, , 7, 
.10OOE+00 
'TIME INTERVAL ', ,8,0,0,2, 
'RANSFER PERCENT', ,0,0,1,3, 

'TRANSFER PERCENT','-,.,0,,2,3, 
'CONTROL ROOM ',0,,0,0,5, 
'DOSE PARAMS , , 

.050OE+00 
'TIME INTERVAL , , ,0,0,2, 
'CONTROL ROOM ', ,0,0,0,5, 

'DOSE PARAMS , , ,0,', 
.0500E+00 
'END ,S, ,0,0,0,

0.  

0.  
20.  4.' 

0.  

20.  
0.  
0.  
I.  
0.  
0.  
02 
2.  
0.

0OOE+O0, 
780E+00, 
001E-02, 
0O0E+01, 
950E+02, 
950E+02, 
950E+02, 
100E+00, 
100E+00, 
500E-04, 

015E+00, 
100E+00, 
100E+00, 
017SE+00, 
. O0E+00, 
000E+00, 
970E+00, 
430E+00, 
. 00E+00, 
000g+00, 
240E+00, 
853E+00, 
. 00E+00, 
OOE+O0, 
424E+00 
980E+00, 
OOE+00, 
OOE+00, 
424E+00, 
O00E+000 
O00E-00,

_ 00IE-02 
* 220E+00 

3 015E+O0 

* 330E+02, 
0. 990E+02 

990E+02 
* 990E+02 

O O0E+00, 
0 001E-03, 

7 40E-04, 

*. "75E+00 
c.30OE+00, 
4.465E+03, 

:.4-E+00 
Sf00E+00 

-. CO0E+00 
i 2000E+00 
. 853E+00 
0. 00E+00 
' 000E+00 
0 000E+00 
- 980E+00 
0 O0E+00 
0. 00E+00 
0. 000E+00 
2.000E+00 
0 OO0E+00 
0.000E+O0 
0 .00E+00 

S. O00E+O0 
3.470E-04,

8.000E+00, E4.0DE+00 
03.000E-00, 1.7S0E-04,

2.400E+01, 
0. 050E+00, 
0. 050E+00, 
1. 000E+-01, 
0. 0OCE-00,

9'6. OE+00 
0. 000E+00, 
4.465E+03, 
3.330E+02,

96.OOE+00, 7.200E+02 
1.000E+01, 3.330E+02, 
0.000E-00, 2.320E-04, 

O.OOE+0O, !.00E+00D

3.430E+02, 1.667E+03, 1.O00E+00

0. 001E-03 
0. 000E+00 
3. 100E-05, 

i. 284E+03 
0. OOE+00

3.470E-r4, 9.770E-04, 3.470E-04,

3.100E-05, 3.470E-04, .760E-04, 3.470E-04,

3.600E-06, .750E-04, 2.560E-04, 3.470E-04,

1. 284E+03 
0. OOOE+00 
3.430E+02, 
2.300E-06,

1.667EC3, 0.600E+00 
2.3207E- 4, .-680E-04, 3.470E-04,

3.430E,02, l.667E- 3, 0.400E-00 
1.400E-06, 2.320E- 4, 1.250E-04, 3.470E-04,

(TRANSACT)

in Entergy CALCULATION NUMBER 
0(3) 11/30/00 KLA JL Operations 

0(2) 10/10/00 JGM MAM 91-E-0117-16 
__________ ARKANSAS 9--171 

0 8/26/99 JGM MAM NUCLEAR PAGE Attachment 1 

REV. DATE BY CHK'D ONE NUMBER 2 o2 33



Output - MHACASEI.RV5 

TRANSACT Version 1.0, Revision 2 
Based on TACT V - SEP 87 PC VERSION 

REVISED TO REVISION - December 1996 
BY OMEGA TECHNICAL SERVICES, INC.  

REVISED TO REVISION 1 FEBRUARY 1995 
BY OMEGA TECHNICAL SERVICES, INC.  

MODIFIED FALL 1992 FOR GGNS 
BY OMEGA TECHNICAL SERVICES, INC.  

NUCLEAR REGULATORY COMMISSION 
ACCIDENT EVALUATION BRANCH 

DATE 11/30/2000 TIME 9:4C:10 

MODEL SUMMARY FOR CASE 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA (-RTNSACT) 
MHACASE1.R5 UNIT 2 RB LEAKAGE 

TIME INDEPENDENT INPUT 
CASE NUMBER L 

NODES NSTEP 
2 ! 

OUTPUT CONTROL PARAMETER 
I 2 3 4 

IPRINT(I) 0 

NUMBER OF DOSE EVALUATION POINTS 

POWER (MWT) REACTOR SHUTDOWN TIME (HRS) 
3.087E+03 C.000E+00 

FRACTION OF ACTIVITY RELEASED FROM CORE TO CONTAINMENT BY ISOTOPIC GROUP 
HALOGENS 
2.500E-01 1.000E+00 

PLATEOUT FACTOR FOR ACTIVITY RELEASED FROM 
CORE TO CONTAINMENT BY ISOTCPIC GROUP 

HALOGENS 
3.000+00 .0100E+00 

FRACTION OF CORE INVENTORY AIRBORNE IN T-F CONTAINMENT BY ISOTOPIC GROUP 
HALOGENS 

2.500E-01 1.000E+00 

ISOTOPIC SPLIT BY 
2

ROUP 
ELEM. ORG. PART.  

HALOGENS 9.100E-01 4.OOOE-02 5.000E-02 
1.000E+00 0.OO0E+00 O.00OE-00 

VOLUME OF NODES !CU FT) 
RBSPRAY UNSPRAY 
1.332E+06 3.831E+05 

CONTROL ROOM VOLU-ME tCU FT7 
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4 . 000E+04

DATA FROM NUCLIDE FILE ICRP30A

7 SOTOPE 
NAME 

1 131 
- 13i 
I 131 
I 132 
1 132 
i 132 
1 133 
7 133 
i 133 

I 134 
i 134 
1 134 
I 135 
I 135 
I 135 
KIR 83M 
,R 85M 

KR 85 "ZR 87 
KR 88 
KR 89 

XE 131M 
XE 133M 
XE 133 
X E 135M 
XE 135 
XE 137 
XE 138

SPLIT 
ELEM.  
ORG.  
PART.  
ELEM.  
ORG.  
PART.  
ELEM.  
ORG.  
PART.  
ELEM.  
ORG.  
PART.  
ELEM.  
ORG.  
PART.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.

DOSE CONVERSION FACTORSSOURCE 
(CI/MWT) 
2.2822800E+04 
-. 0032000E+03 

-. 2540000E+03 
3.4634600E+04 
-. 5224000E+03 
-. 9030000E+03 
5.1160200E+04 
2.2488000E+03 
2.8110000E+03 
5.9832500E+04 
?.6300000E+03 
3.2875000E+03 
4.6437300E+04 
2.0412000E+03 
2.5515000E+03 
4.1520000E+03 
1 .2970000E+04 
4.1020000E+02 
2.3350000E+04 
3.2000000E+04 
3.9790000E+04 
2.5950000E+02 
1.3840000E+03 
3.6220000E+04 
1.5570000E+04 
5.3630000E+04 
5.1030000E+04 
4.7750000E+04

DECAY CONSTANT 
(I/HR) 

3.5870390E-03 
3.5870390E-03 
3.5870390E-03 
2.97684O0E-01 
2.976840CE-0C 

297684C0E-0i 
3. 3188400E-02 
3.3188400E-02 
3.3188400E-02 
8.02C8000E-01 
8.020800CE-0C 
8. 0208000E-0i 
1. 031040C0E-C 
1.0310400E-01 
1.0310400E-0!
1.03104 0CC-Cl 
3. 7260000E-01 
I .5786000.E-0i 

* 3512000E-06 
5 4684000E-01 

2. 4500C0E-01 

2. 4048000E-03 
564000E-02 

5.4792000E-03 
, 6640000E-00 
7.5311970E-02 
1. 0659600E+0! 
2. 4465600E+00

WHOLEBDY 
5. 59CE-02 
9.190E-02 

9.590OE-02 
3.5E-02 

-.490E-01 
9.1i0E-0i 

9.ý70E-02 

.1.0E-02 

.1C0E-Cl 
4.- OE-O! 
.. ICOE-Cl 
-. 590E-02 

2.490E-C1 
2. 490E-0i 
!.70E-05 

2.C30E-02 
1.730E-04 

9.C3E-01 

4.20E-C3 

.6
0CE-fl2 

3.50E-02

TIME DEPENDENT INPUT 
CASE NUMBER 1

TIME INTERVAL 
INITIAL FRACTION 
TIME INTERVAL 
CONTROL ROOM 

3.43000E+02 i.  
CR FILTER EFF 
CR FILTER EFF 
CR FILTER EFF 
TRANSFER PERCENT 

CCCCCOE-C6 
TRANSFER PERCENT 

.CCO000E+C0 
DOSE PARAMS 

3CCCC0E-C5 3.  
T'ME INTERVAL 
TRANSFER PERCENT 

.8400E+03 
RANSFER PERCENT 

C.CCC00E+O0 
TIME INTERVAL 
REMOVAL RATE 
REMOVAL RATE 
REMOVAL RATE 
TIME INTERVAL 
REMOVAL RATE 
REMOVAL RATE 
REMOVAL RATE 
TIME INTERVAL 
REMOVAL RATE

0

66700E+03

0 
.47000E-04 

3

C 0.000CCE+OC 
2 .80C00E-Ol 

0 E 1.00003E+0! 
1.00000E+00 

3 0 £ .50000E+-L 
0 <) 2 .50000E+01

.90O00E-0-!

0 9 6.50000E-04 
9.7700CE-04 3.-7000E-04 1.  

0 ' .50000E--02 
1.5000CE-O!

0 0 

C 

- 0 
i 3 

L

3 l.CC0C0E-C1 

2 1.750007-02 
' .000007-+OI 
, .000007+O00 
3 3.97000E+00 
-4.30000E'-Cl 

2 2.00000E_+O! 

CC .0000E+O0 
4.24000E+00 
1 L.85300E+00 

- 2.00CCC0E+OI

1.00CCCE-05 
2.20000E-01 
I.50000E-02 
3.33000E+02 

9.90000E+01 
3.90000E+01 
K33yOCCOE-0-C 
9. 9CCCCE+C1 

'.00000E+00 
1,.0OOOOE-06 

3.47000E-04 
COCCGE-01 
1.75000E-02 
C.0O1000E+00 

4.46500E+03 

4.300C0E-0l 

C 00OCFE+00 

1. 85300E+00 
0.00000E+00 

0._ OO0E+00 
C 980CE-C00 

0 0O000E+00 I) CC CC))n+f C

SKIN-B 
3.070E-02 
3. 070E-02 
3.070E-02 

!.!OCE-OC 
1.100CC-CL 

8. 900E-02 
8. 900E-02 
8. 9C0E-02 
1.420E-0C 
1.420E-01 
- . 420E-01 
7.860E-02 
7.860E-02 
7.860E-02 
O.O00E+OO 

4. 970E-02 
4.84CE-02 
3.360E-01 
-. 760CE-02 
3. 470E-01 
1.330E-02 
2.9

2
60E-02.  

9.6 7CE-03 
2.!40E-02 
6.320E-02 
4. 590E-0C 
1.470E-01

THYROID 
!.IOOE+06 
!.ICCE+06 
1.100E+06 
6.300E+03 
6.300E+03 
6.300E+03 
1.800E+05 
i.8CCE+05 
1.800E+05 
1.10CE+03 
1.100E+03 
1.IOOE+03 
3.!0CE+04 
3.100E+04 
3. 1C0E+04 
C.0CCE+00 
C.00.E+00 
C.0CCE+00 
C.0CCE+C0 
0.000E+00 
C.0C 0E+00 
O.OCCE+00 

.O.ODEC00 
C.0OCE+00 
0.000E+00 
C.0CCE+00 
C.0OCE+00 
C.000E+00

SKIN-G 
7.950E-02 
7.95CE-02 
7.950E-02 
5. 070E-01 
5. 070E-01 
5. 070E-01 
1. 31OC-01 
1.31CC-Cl 
1.31CC-01 
5. 860E-01 
5. 860E-01 
5.860E-01 
3.520E-01 
3. 520E-Cl 
3. 520E-Cl 
1. 360E-04 
3. 200E-02 
4.750E-04 
1. 850E-01 
4. 690E-01 
4.210E-01 
2.710E-03 
7. OOOE-03 
7.890E-03 
9. 160E-02 
5. 070E-02 
4.020E-02 
2. 610E-01

SKIN-T 
0.0 CE+C0 
0. C0CE+O0 
0. 000E+O0 
0. C0CE+C0 
0. CC0E+C0 
0. C00E+OC 
0. C0CE+00 
0. CC0E+00 
0. C0CE+00 
0. C0CE+C0 
0. COCE+C0 
0. OCCE+00 
0. CC0E+00 
C. OCCE+C0 
0. CO0E+00 
0. C0CE+C0 
O. COOE+00 
0. OCFC+00 
0. C00E+00 
0. OCFE+00 
0. C0CE+00 
C. CC0E+00 
0.C0OE+00 
0. C0CE+C0 
0.0OCE+00 
0. CCCE+00 
0. C00E+O0 
0. 000E+O0
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REMOVAL RATE 
TIME INTERVAL 
REMOVAL RATE 
REMOVAL RP.TE 
REMOVAL RATE 
TIME INTERVAL 
DOSE PARM.YS 

3.30000E-¢5 
TIME INTERVAL 
DOSE PARAMS 
3.600OOE-06 

TIME INTERVJAL

0 
0 

1 

0 
0 

0 -. 47000E-04 
0 
0 

S. 75000E-04 
0

TRANSFER PERCENT 0 
1.28400E-03 

TRANSFER PERCENT 0 
0.00000E200 

CONTROL ROOM 0 
3.43000E-02 7.66700E+03 

DOSE PARAM S 0 
2.30000E-06 -. 32000E-04 

TIME INTERVAL 0 
CONTROL ROOM 0 

3.43000E-C2 1.66700E+03 
DOSE PARAMS 0 

1.40000E-06 2.32000E-04

3 
0 
! 
2 

0 

0 
0 

0 
0

0 0 
0 ID 

0 0 
0 0 
0 0 
0 0 
0 0 

5.76000E-04 
0 0 
0 0 

2.56000E-04 
0 0ý 
0

2 4.24000E-01 
2 1.98000E+00 
2 0.00000E+00 
2 0 000 00E+00 
2 4.24000E-01 
2 2.O0000E+00 
7 0.00000E00 

3.47000E-04 
8.00000E+00 

.0. 00000E+00 
3.47000E-04 

2 .40000E+01 
3 5.00000E-02

0.O0000E+O0 
2.00000E+O0 
0.OOOOOE+00 
0.OOOOOE+00 
0.00000E+00 
8.OOOOOE+00 
3.47OOOE-04 

.00000E-01 
2.40000E-+l 
.. 75000E-04 

.00000E-01 
9.60000E+01 

0.0OOOOE+00

0 0 1 3 5.00000E-02 4.46300E+03

0 0 2 
6.OOOOOE-01 

0 0 0 
1.68000E-04 

0 0 2 
0 0 0 

4.00000E-OI 
0 0 O 

1.25000E-04

5 .00000E+01 3.33000E+02 

7 0.00000E+00 2.32000E-04 
'.47000E-04 3.00000E-02 

2 9.60000E+01 7.20000E+02 
5 1.00000E+O0 3.33000E+02 

7 0.OOOOOE+00 2.33000E-04 
3.47000E-04 5.0000CE-02

ACTIVITIES (CI) AT END OF TIME STEP i 

CASE NUMBER I

STEP START TINE AT 0.OOOE+00 (HRS)

GROUP 7C M 
HALOGENS ELEM.  

CRG.  
ýA'RT.  
7EL EM.

STEP END TIME AT 1.000E-5 . RS)

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

5Y GROUP BY FORM RBSPRAY UNSPRAY 
1.822E+08 1.658E+08 1.294E+08 3.648E+07 

7.290E+06 5.686E+06 1.604E+06 
9.112E+06 7.107E+06 2.005E+06 

1.045E+09 1.045E+09 8.151E+08 2.299E+08

ACTIV.'ITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP 

GROUP O-RM BY GROUP BY FORM RBSPRAY UNSPRAY

<TIV..............:.S O ENVIRONMENT AND i'N EACH NODE AT END OF...

7SO NAM 
T 131 
I 131 

3 131 

I 133 
i 132 
i 13 3 

T 133 
T --33 

1 134 
13 4 

I 134 
1 13 5 
1 '35 

6R 63M

. E-00 
C E-00 

. E-00 
.*0E-00 

.0c2+00 .c0 E-00 

=.0E+00 

. -300 .* E-00 

.* E--00 

* 0E-00

RBSPRAY 
1.374E+07 
6.039E+05 
7.54 9E+05 
2.085E+07 
9. 164E+05 
1.14 6E+06 
3.080E+07 
1.354E+06 
1.692E+06 
3.602E+07 
1.583E+06 
1.979E+06 
2.795E+07 
1.229E+06 
1.536E+06 
9. 997E+06

ýE-0O (HRS)

"HNSPRAY 
3. 875E+06 
1.703E+05 
2.129E+05 
5. 880E+06 
2. 585E+05 
3. 231E+05 
8. 686E+06 
3. 88E+05 
4 .773E+05 
1. 016E+07 
4 465E+05 
5. 582E+05 
7. 884E+06 
3. 466E+05 
4. 332E+05 
2. 820E+06

KR 85M 0.CO0E-00 3.123E+07 8.808E+06 

Entergy CALCULATION NUMBER 
0(3) 11/30/00 KLA JL Operations 
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o.OOOE+00 
o.000E+00 
0.000E+00 
0. OOOE+00 
0. 000E+00 
0.000E+00 
0. OOOE+00 
0. 000E+00 
0. 000E+00 
0.000-E+00 
0.000E+00

9.877E+05 
5. 622E+07 
7.705E+07 
9. 580E+07 

6.24 8E+05 
3.332E+06 
1.354E+08 
3.74 9E+ 07 
1. 291E+08 
1. 229E+08 
1.150E+08

2.786E+05 
1. 586E+07 
2.173E+07 
2.702E+07 
1.762E+05 
9.399E+05 
3.818E+07 
1.057E+07 
3.642E+0

7 

3.465E+07 
3.243E+07

:HTEGRATED FILTER ACTIVITIES AT END OF... 1.C30E-05 HOURS 
ALL ACTVITIES IN CI

EXCLUSION BOUNDARY 
CALCULATED UNREDUCED 
DOSE (REM) DOSE 'REM) 

FOR THIS ACCUM. FOR THIS ACCUM.  
TIME STEP TIME STEP 

LOW POPULATION ZONE 
CALCULATED UNREDU CED 
DOSE (REM) DOSE REM) 

FOR THIS ACCUM. FOR -HIS ACCUM.  
TIME STEP TIME STEP 

CONTROL ROOM DOSES 
CALCULATED UNREDUCED 
DOSE (REM) DOSE -hEM) 

FOR THIS ACCUM. FOR THTS ACCM.  
TIME STEP TIME STEP 

ACTIVITIES (CI) AT END OF TIME STEP 

CASE NUMBER i

STEP START TIME AT 1.000E-05 (HRS)

--ROUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
TLEM.

STEP END TIME AT 1.500E-02 (HRS)

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM, AND GROUP 

BY GROUP BY FORM RBSPRAY UNSPRAY 
1.814E+08 1.651E+08 1.288E-08 3.632E+0

7 

.257E+06 5.660E-06 1.596E+06 
q.071E+06 7.075E*06 1.996E+06 

9.913E+08 9.913E+08 7.732E-08 2.181E+08

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP 

OROUP FORM BY GROUP BY FORM RBSPRAY UNSPRAY 
HAýLOGENS ELEM. 1.136E+02 1.033E+02 8.06iE+(-' 2.274E+01 

ORG. 4.543E+00 3.543E+00 9.99 4 E-01 
PART. 3.678E+00 4 .429E.00 1.249E+00 
ELEM. 6.355E+02 6.355E+02 4.957E+C2 1.398E+02 

ACTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF... 1.5006-02

__O NAM 
j131 

!13 1

ENV.  
1.100E+01 
4.836E-01 
6. 044E-01

RBSPRAY 
1.374E+07 
6.039E+05 
7.548E+05

UNSPRAY 
3. 875E+06 
1. 703E-05 
2. 12 9E-05

KR 
KR 
"'R 
.RR 

X< E 

-.:E

85 
87 
88 
89 

131M 
133M 
133 
1 35M 
135 
137 
138

ORGAN 
'?;•YE 

ORGAN 
NAME 

, RGAN 
,'AME

HRS)

7 132 2.666E+01 .076E+07 5.854E+06 

Entergy CALCULATION NUMBER 
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I 
T 

KR 
R 

XE 
XE 

XE 
XE 

XE 

XE

132 
132 
133 
133 
133 
-34 

.34 
134 

135 
!35 
i3 5 
83M 
85M 
85 
87 

88 
89 

131M 
133M 
133 
135M 
135 
137 
138

7. 322E-01 
9. 152E-01 
2. 4 65E+01 
1 .084E+00 
1 . 355E+00 
2 867E+01 
I. 260E+00 
I. 575E+00 
2. 237E+01 
9. 831E-01 
1 229E+00 
7. 983E+00 
2 498E+01 
7. 909E-01 
4 484E+01 
6. 158E+01 
6. 966E+01 
5. 003E-01 
2. 668E+00 
1. 084E+02 
2. 94 3E+01 
1. 033E+02 
9. 092E+01 
9. 040E+01

CONTROL ROOM ACTIVITIES Ak END OF... 1.500E-02 
ALL ACTIVITIES IN CI

INTAKE FILTER 

-. 672E-03 
7.351E-05 
9.189E-05 

.532E-03 
-. 113E-04 
1.391E-04 
3 .74 8E-03 
1. 648E-04 
-059E-04 

4 .358E-03 

1.916E-04 
.395E-04 

3.400E-03 
1.495E-04 
1.868E-04 

. 000E+00 
0.000E+00 

. 000E+O0 
:ý.000E+O0 
0.000E-+0 
".000E-00 
0 000E+O0 
0.000E+00 
0.000E+00 
0 000E+00 
0.000E+00 

-000E+00

RECIRC FILTER 

-. 187E-06 
5.216E-08 
6.521E-08 
1.794E-06 
7.887E-08 
9.859E-08 
2.639E-06 
1.169E-07 
1.461E-07 
3.080E-06 
1.354E-07 
1.693E-07 
2.412E-06 
1.060E-07 
1.325E-07 
-. 000E+00 
0.000E+00 

-.0005+00 
C.000E+00 

*.O00E+00 
DOC00E+00 

-. 000E+00 
.OOOE+00 

3.005E+00 
O*0005+00 
*.O000g+O0 
*.O000+00 

'.00g5+00

:NTEGRATED FILTER ACTIVITIES AT END C7...  
ALL ACTIVITIES IN C7

1.500E-02 iOURS

DOSES FOR TIME STEP 2 
ASF NLJMRRR I

STEP START TIME AT 1.O000E-05 *RS) STEP END TIME AT 1.500E-02 mHRS)

9. 123E+05 
1. 140E+06 
3. 078E+07 
1. 353E+06 
1.691E+06 
3.559E+07 
1.564E+06 
1 .955E+06 
2.791E+07 
1.227E+06 
1.534E+06 
9.942E+06 
3.116E+07 
9. 877E+05 
5.576E+07 
7.677E+07 
7.875E+07 
6. 248E+05 
3.332E+06 
1. 354E+08 
3.602E+07 
1.290E+08 
1. 047E+08 
1 .I08E+08

2.573E+05 
3. 217E+05 
8. 682E+06 
3. 816E+05 
4.77 E+-05 
1.004E+07 
4.412-ý05 

7.3727-06 
3.460E-05 
4.325E+05 

.804E-06 
8 .788E-06 

.78 6E-05 
1.573E507 

2.165E-07 
2.221!E•0n7 

1.762E7-C5 
9.398E-05 
3.818E- 7 
1. 016E-07 
3.638E+07 
-. 954E+07 
3.1..c_ - 7

ISOTOPE 
NAME

-OURS

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
KR 
KR 
KR 
KR 
KR 
KR 

XE 
XE 
XE 
XE 
xE 
XE 
XE

131 
131 
131 
132 
132 
132 
133 
133 
1-33 
134 
134 
134 
135 
-35 
135 

83M 
85M 
85 

87 
88 

13 3M 
133 
135M 
185 
137 
138

AIRBORNE 

2.909E-06 
3.636E-06 
9.999E-05 

4.395E-06 

5.4945-06 
1.483E-0
6.518E-06 
8.147E-06 
1.714E-04 
-7.536E-06 

9.419E-06 
1 .344E-04 
5.9'-OE-06 
7.387E-06 
1.254E-0-3 

- .246'E

7.036E-03 
9.686E-0-3 

9E- '3 
7.893E-DE 

.'24 E-04 
1.7 08E-02 

4.546E-03 

-7 .  
1.324E-0aD2 
S. 399E-02
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PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
BY CHEMICAL/PHYSICAL FORM AND GROUP

WH

ORGAN 
NAME 

WHOLEBDY 
SkIN-B 

THYRO D 
SKIN-C 
SHI N -T 

* RGAN 
NAME 

;'HOL E B 

SKIN 

RORAN 
NAII!E 

./HOLE-z>! 

T-YR:ID

EY FORM BY GROUP RBSPRAY -NSPRAYýRGAN GROUP FORM 

HOLEBDY HALOGENS ELEM.  
ORG.  
PART.  

ELEM.  

SIN--= 7.ALOGENS ELEM.  
ORG.  
PART.  

ELEM.  

THYROID HALOGENS ELEM.  
ORG.  
PART.  

SKIN-G HALOGENS ELEM.  
ORG.  
PART.  

ELEM.  

SKIN-T HALOGENS ELEM.  
ORG.  
PART.  

ELEM.

;.793E+01 2.542E+01 
1.7E+00 
397E7-+00 

7.207E+01 7.207E+01 

0.349E+00 8.3077-+00 
.70E-01 

4.'. 4E-)! 

9.065E+01 9.065E+01 

1. 000E+02 9.100E+01 
4.OOOE+00 
5.000E+O00 

2.835E+01 2.580E+01 
1.134E+00 

418E-+00 

7.165E+01 7.165E+01 

1.973E+01 1.795E+01 
7.892E-O1 
9.865E-01 

5.027E-01 8.0217E+01

1.983E-0i 
8.715E-0il 
1.089E- I 

5.621E-! 

6.63 6E-£ 

2.91E-% 
3.646E--:1 

7.071E+01 

7.098E-C1 
3.120E-C 
3.900E+0

2. 012E+01 
8.846E- I 
1 . I 06E C 

5.S89E+0

1. 400E+0 
6.i56E-cl 
7.695E-0 

I.6 E 3

EXCLUSION BOUNDARY 
CALCULATED UNREDUCED 
DOSE (REM) DOSE (REM) 

FOR THIS ACCUM. FOR THIS ACCUM.  
TIME STEP TIME STEP 
6.681E-02 6.681E-02 6.681E-02 6.681E-02 
7.788E-02 7.788E-02 7.788E-02 7.788E-02 
4.305E+00 4.305E+00 4.305E+00 4.305E+00 
0,377E-02 9.377E-02 9.377E-02 9.377E-02 
7.717E-01 1.717E-01 '-.717E-0Oi 1.717E-01 

LOW POPULATION ZONE 
CALCULATED UNREDUCED 
DOSE (REM) DOSE (REM) 

- R THIS ACCUM. FOR THIS ACCUM.  
T7ME STEP TIME STEP 

.86E-03 3.186E-03 3.186E-03 3.186E-03 
3.714E-03 3.714E-03 3.714E-03 74E-03 
-. 053E-01 2.053E-01 2.053E-0! 2.053E-01 
'.472E-03 4.472E-03 4.472E-03 4.472E-03 
Q.197E-03 8.187E-03 8.187E-03 8.167E-03 

hONTROL ROOM DOSES 
CALCULATED UNREDUCED 
DOSE (REM) DOSE (REM) 

-OR THIS ACCUM. FOR THIS ACCUM.  
TIME STEP TIME STEP 
-. 456E-06 8.456E-06 1.004E-01 1.004E-01 
3.953E-04 3.953E-04 1.171E-01 1.I1!E-01 
9.558E-04 9.558E-04 6.471E+00 6.471E+00 

[.0E-05 1.180E-05 1.410E-01 1.410E-01 
4.071E-04 4. 071E-04 2.580E-01 2.580E-01 

ACTIVITIES (CI) AT END OF TIME STEP 

CASE NUMBER I

(3 Entergy CALCULATION NUMBER 
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5- 592E+00 
-.458E-0i 

3. 73E- I 

1.85EE+01 

;;-72E+00 

-. 227E-02 
1. 28E- I 

-. 994E+0i 

-. 002E+01 
R.800E-01 

i.100E+00 

E.676E+00 
2.495E-01 
3.119E-0! 

1.576E+01 

q.950E+00 

3 . 6 E-0i



STEP START TIME AT 1.500E-02 (HRS)

4ROUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

BY GROUP BY FORM RBSPRAY UNSPRAY 
1.813E+08 1.650E+08 1.287E+08 3.630E+07 

7.251E+06 5.656E+06 1.595E+06 
9.064E+06 7.070E+06 1.994E+06 

9.832E+08 9.832E+08 7.669E+08 2.163E+08

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP

GROUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

BY GROUP BY FORM RBSPRAY UNSPRAY 
1.889E+01 1.719E+01 9.402E+01 2.652E+01 

7.556E-01 4.133E+00 1.166E+00 
9.445E-01 5.166E+00 1.457E+00 

1.028E+02 1.028E+02 5.759E+02 1.o24E+02

ACTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF... 1.750E-02

ISO NAM 
1 131 

- 31 

131 
1 132 

132 
i 132 

133 
7 133 
i 133 

134 
7 134 
7 134 
I 135 
i 135 
7 135 
KR 83M 
KR 8SM 
VR 85 
KR 87 
KR 88 
KR: 89Q 

'E 131M 
133M 
133 

XE7 135M 
77 135 

X E 137 
XE 138

ENV.  
1. 284E+01 
5. 642E-01 
7.052E-01 
1. 94 3E+01 
8.54 OE-01 
1. 067E+00 
2. 876E+01 
1.264E+00 
1. 580E+00 
3. 342E+01 
1. 469E+00 
1. 836E+00 
2. 609E+01 
1. 147E+00 
1. 434E+00 
9. 310E+00 
2. 914E+01 
9. 228E-01 
3. 228E+01 
7. 183E+01 
8.001E+O1 
S. 838E-01 
3.113E+00 
1. 26-E+02 
3. 422E+01 
1. 206E+02 
1. 047E+02 
1.052E+02

RBSPRAY 
1.374E+07 
6.038E+0S 
7.548E+05 
2.074 E+07 
9.116E+05 
1. 140E+06 
3.078E+07 
1.353E+06 
1.691E+06 
3.551E+07 
1.561E+06 
1.951E+06 
2.790E+07 
1.226E+06 
1.533E+06 
9.932E+06 
3.114E+07 
9.877E+05 
5.569E+07 
7.672E,07 
7.622E+07 
6.248E-05 
3.332E-06 
1.354E-08 
3.578E+07 

1.290E+08 
1.020E+08 
1.102E+08

UNSPRAY 
3. 875E+06 
1.703E+05 
2 129E+05 
5 850E+06 
2.572E+05 
3. 215E+05 
8. 682E+06 
3. 816E+05 
4. 770E+05 
1. 002E+07 
4. 404E+05 
5. 504 E+05 
7. 871E+06 
3. 460E+05 
4. 325E+05 
2. 802E+06 
8. 785E+06 
2. 786E+05 
1. 571E+07 
2. 164E+07 
2 150E+07 
1. 762E+05 
9. 398E+05 

009E+07 
3. 638E+07 
-. 876E+07 

3. 107E+07

CONTROL ROOM ACTIVITIES AT END OF...  
ALL ACTIVITIES IN CI

ISOTOPE 
NAME

131 
i 31 
131 
132 
132 
132 
"133

i.75OE-02 HOURS

AIRBORNE INTAKE FILTER

7 694E-05 
3 382E-06 
4 227E-06 

. 162E-04 

. 106E-06 
382E-06 

i. 724E-04

1.9571E-03 
8.577E--05 

1 072-E-04 

9S2E-03 
1 29 7 E-04 
1 622E-04 
4 373E-03

RECIRC FILTER

1. 612E-06 
085E-08 

8.856E-08 
2. 435E-06 
1.070E-07 

1.338E-07 
3. 611E-06

<HRS)

( 1/AEntergy CALCULATION NUMBER 
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7 
7 

7 

KR 
KR 
KR 
KR KR 
KR 
XE 
XE 
XE 
XE 
XE XE 
XE

i 33 
134 
13 4 
134 

13.5 
133 
133 

83M 

133 

8 35M 

13' 
137 

133M

.471E-06 
989E-04 
7.743E-06 
' . 93E-05 

- . ý63E-04 
6. 869E-06 
S. 586E-06 

.461E-03 
4.582E-03 
1. 453E-04 
S.193E-03 

. 129E-02 

..i5E-02 
9 .192E-05 
4. 902E-04 
i .91E-02 
5.265E-03 

1. 397E-02 
S-503E-02 

i. 21E-02

2.403E-04 
5. 071E-03 

2.229E-04 
-. 786E-04 

3 966E-03 
1. 743E-04 

I 179E-04 
.000E,00 

0.0 OOE+00 
*,.OOE÷O0 
.000E+00 

* OOOE+O0 
OOE+00 

.000E+00 
C. OOOE+00 
0.00E+00 

OOOE+00 
: OOOE+00 

S.000E+00

INTEGRATED FILTER ACTIVITIES AT END OF... 1.750E-02 HOURS 
ALL ACTIVITIES IN CI 

-OSES FOR TIME STEP 3 
CASE NUIBER 1

STEP START TIME A7 1.500E-02 AHRS) STEP END TIME AT 1.750E-02 tHRS)

PERCENT OF 7OSE CONTRIeUTION FROM EACH NODE 
BY CHEMICAL/PHYSICIL FORM AND GROUP

ORGAN GROUP 

WHOLEBDY HALOGENS

FORM BY FORM EY GROUP RBSPRAY UNSPRAY

ELEM.  
ORG.  
PART.

2.870E-01 2.611E+01 --. 037E+01 5.745E+00 

1.148E+00 8.953E-01 2.525E-01 
1.435E+00 1.119E+O0 3.157E-01

ELEM. 7.130E+01 ".130E+01 5.562E+01 1.569E+01

SKIN-B HALOGENS ELEM.  
ORG.  
PART.

9.879E+00 8.990E+00 7.012E+00 1.978E+00 
q.951E-01 3.082E-01 8.694E-02 
.- 939E-01 3.853E-01 1.087E-01

ELEM. 9.012E+01 '. 12E+01 7.029E+01 1.983E+01

THYROID HALOGENS 

SKIN-G HALOGENS

ELEM.  
ORG.  
PART.  

ELEM.  
ORG.  
PART.

1.000E+02 -. 00E+01 7.098E+01 2.002E+01 
-.:-00E+00 3.i20E+00 8.800E-01 

-. CE-OC 3.9 1.E+00 1.100E+00

A.912E+01 2.650E+01 
. .165E+00 

1.456E+00

2.067E+01 
9. 086E-01 
1. 136E+00

5. 830E+00 
2. 563E-01 
3.204E-01

ELEM. 7.088E-÷01 -. 88E+01 5.528E+0i 1.559E+01

SKIN-T HALOGENS ELEM.  
ORG.  
PART.

.352E+O1 1.%SE+O1 
- . 39E-O1 
* . �6E--OO

ELEM. ".948EE-01 -. 948E+01 6.199E+01 1.749E+01

CALCU LATE 
DOSE (REM 

FOR THIS ACCU 
m-~ --•

EXCLUSION BOUNDARY 
ED '':.REDUCED 

:0SE (REM) 
JM. FOR THIS ACCUM.

1. 984E-07 
4. 174E-06 
1. 835E-07 
2.293E-07 
3.274E-06 
1. 439E-07 
1.799E-07 

. O00CE+O0 
0. OOE+O0 
0. 000E+00 
0. OOOE+00 
0. OOE+O0 
O.OO0E+00 
0. OOE+O0 
O.OC0E+00 
C. O.OE+O0 
0. OOOE+O0 
0. 0OOE+O0 
0. OOOE+O0 
0. OOE+00

1.437E+01 
6.403E-01 
8. 004E-01

ROAN 
NAME

4.109E+00 
1. 806E-01 
2.258E-01

Entergy CALCULATION NUMBER 0(3) 11/30/00 KLA JL Operations 
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1.080E-02 7.761E-02 
1.225E-02 9.013E-02 
7.178E-01 5.023E+00 
1.517E-02 1.089E-01 
2.742E-02 1.991E-01

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 

'.XE 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 
N EM E 

WI HOLEBDY 
2•IN-B 
"THYROID 

SKIN-G 
SKIN-T

1.080E-02 7.761E-02 
1.225E-02 9.013E-02 
7.178E-01 5.023E+00 
i.517E-02 1.089E-01 
2.742E-02 1.991E-01

LOW POPULATION ZONE
UNREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 

3 5.152E-04 3.702E-03 
3 3.842E-04 4.298E-03 
L 3.424E-02 2.395E-01 
3 7.233E-04 5.196E-03 
3 1.307E-03 9.494E-03 

CONTROL ROOM DOSES 
UNREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 

5 1.624E-02 1.167E-01 
I 1.841E-02 1.355E-01 
3 1.079E-+00 7.350Eý00 
5 2.280E-02 1.637E-01 
4 4.121E-02 2.992E-01

ACTIVITIES (CI) AT END OF TIME STEP 

CASE NUMBER I

STEP START TIME AT 1.750E-02 (HRS)

GROUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

STEP END TIME AT 4.300E-01 (HRS)

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

BY GROUP BY FORM RBSPRAY UNSPRAY 
2.780E+07 1.855E+07 1.697E÷06 1.685Et07 

6.462E+06 5.027E+06 1.435E÷06 
2.784E+06 1.504E+06 1.280E-06 

6.027E+08 6.027E+08 4.688E+08 1.339E+08

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM ZND GROUP

BY GROUP BY FORM RBSPRAY 'NSPRAY 
0.519E+02 7.460E+02 3.884E-=0 4.79iE--

1.176E+02 9.568E-Oi .  
8.840E+01 6.477E01- 3.025E+01 

1.228E+04 1.228E+04 1.014E-04 2.878E-03

ACTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT E1.D OF...

7SO NAM 
7 31

I 13i 

133 
- 134

ENV.  
9. 564E+01 
1 386E+01 

. 060E+01 
* 395E+02 

1. 976E+01 
1 529E+01 
2 135E+02 
3. 087E+01 
2.365E+01 
2.258E+02

RBSPRAY 
2. 030E+05 
6. 013E+05 
1.800E+05 
2.715E+05 
8.041E+05 
2.407E+05 
4.493E+05 
1.331E+06 
3.983E+05 
3.776E+05

4.300E-01 KHRS)

UNSPRAY 
2.016E+06 
1.717E+05 
1.531E+05 
2.696E+06 
2. 296E+05 
2. 047E+05 
4.462E+06 
3.800E+05 
3.388E+05 
3.74 9E+06

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
5.152E-04 3.702E-0D 
5.842E-04 4.298E-01 
3.424E-02 2.395E-0D 
7.233E-04 5.196E-0D 
1.307E-03 9.494E-0D 

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
2.998E-06 1.145E-0D 
1.388E-04 5.340E-0, 
3.423E-04 1.298E-0.  
4.185E-06 1.599E-0! 
1.430E-04 5.500E-0,

gROUP FORM 
-LOGENS ELEM.  

ORG.  
PART.  
ELEM.

34 3.076E+01 1.!18E+06 3.193E+05 

SEntergy CALCULATION NUMBER 
0(3) 11/30/00 KLA JL Operations 

0(2) 10/10/00 JGM MAM 91-E-0117-16 
______ __________ ARKANSAS 9--171 

0 8/26/99 JGM MAM NUCLEAR PAGE Attachment 1 

REV. DATE BY CHK'D ONE NUMBER 11 OF 33



1 134 
7 135 
i 135 
1 135 

9R 33M 
KR 85M 
KR 85 
?YR 587 
KR 88 

?R89 
XE 131M 
X, 133M 
XE 133 
XE 135M 
XE 135 
XE 137 
XE 138

2. 428E+01 
1. 920E+02 
2. 761E+01 
2.120E+01 
2.122E+02 
6. 935E+02 
2. 269E+01 
1. 151E+03 
1. 679E+03 
3. 902E+02 
1 434E+01 
7 634E+01 
3. 106E+03 
5. 126E+02 
2. 919E+03 
6. 094E+02 
1. 634E+03

3. 347E+05 
3. 958E+05 
1. 172E+06 
3. 508E+05 
8 4 94E+06 
2 910E+07 
9. 850E+05 
4. 432E+07 
6. 908E+07 
3. 4 66E+05 
6. 225E+05 
3. 306E+06 
1 347E+08 
1 189E+07 
1 .247E+08 
1. 252E+06 
4 004E+07

CONTROL ROOM ACTIVITIES AT END OF... 4.300E-01 
ALL ACTIVITIES IN CI

AIRBORNE INTAKE F7ITER

3. 205E-04 
4. 874E-05 
3. 681E-05 
4 418E-04 
6. 602E-05 
5 .036E-05 
7. .15E-04 

1.080E-04 
8. 164E-OS 
6.507E-04 
9.434E-05 
7. 321E-05 
6. 311E-04 
9. 541E-05 
7.229E-05 
2.789E-02 
9. 525E-02 
3.219E-03 
1.4 60E-0C 
2.264E-01 

.765E-03 
2.034E-03 
1. 080E-02 
4.402E-01 
4. 358E-02 
4. 077E-01 

.730E-02 

.444E-0C

1.454E-02 
1.C7E-703 
.612E-03 

2.087E-02 

.306E-03 
3. 240E-02 
4.691E-)3 
3.592E-03 

3.290E-02 
4.613E-03 
3.612E-03 
2.902E-02 
4.190E-03 
3.214E-03 
O.O00E+O0 
0.O00E+00 
0.O00E+00 
O.O00E+00 
C.O00E+00 
0.000E+00 
0.000E÷00 
0.000E-00 
0.000E÷00 
01.000E-00 
0.000Eý00 

O.0CE-C0

RECIRC FILTER 

- .197E-34 

2 997E-05 
2. 332E-75 
3 .099E-04 
"4 .137E- 5 
3.256E-05 
4.889E-04 
6. 653E-05 
5. 184E-05 
4 .741E-04 
6. 103E-05 
4. 895E-S 
4. 360E-04 
5. 904E-05 
4. 612E-05 
O.000E+00 
C.000E+00 

0.000E+00 
0.000E+O0 
O.000E+00 

0.000EýCO0 

0.000E+00 
0.000E-00 
0. 000E-+0 

0.000Eý00 
0.O00E-00 

C. COCE-ýCO

INTEGRATED FILTER ACTIVITIES AT END OF...  
.AýLL ACTIVITIES IN CI

4.300E-01 HOURS

7SES FOR TIME STEP 4 
CASE NUMBER 1

STEP START TIME AT 1.750E-02 (HRS)

ORGAN GROUP

STEP END TIME AT 4.31CE-01 (HRS)

PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

FORM BY FORM SY GROUP RBSPRAY 'NSPRAY

WHOLEBDY HALOGENS 7LEM. 1.588E+01 1.247E+01 
ORG. -q945F+00

4.970E+00 7.497E-00 
I .515R+00 4.302F-01

2. 847E+05 
3. 930E+06 
3. 347E+05 
2. 984E+05 
2.425E+06 
8.309E+06 
2.812E+05 
1.265E+07 
1. 973E+07 
9. 896E+04 
1 .777E+05 
9.438E+05 
3.846E+07 
3. 395E+06 
3. 560E+07 
3. 575E+05 
1. 143E+07

ISOTOPE 
NAME

HOURS

7 

7 

I 

T 

I 

I 
I 

KR 
KR 
KR 
KR 
KR 
KR 
XE 
XE 
XE 
X E 
X E 
X E 

i1'

131 
131 
131 
132 
132 
132 
133 
-33 
133 
134 
134 
134 
135 
135 
135 

83M 
85M 
85 
87 
88 
89 

131M 
133M 
133 
135M 
135 
137 
13e

SEntergy CALCULATION NUMBER 
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A.470E+00 9.932E-01 4.772E-0!

ELEM. 6.412E+01 8.412E+01 6.552E+01 1.860E+0!

SKIN-B -ALOGENS TLEM.  
ORG.  
PART.

6.595E+00 5.L73E+00 2.054E+00 3.119E+00 
8.100E-01 6.309E-01 1.792E-01 
6.1127-01 4.126E-01 1.987E-01

ELEM. 9.341E+01 9.241E+01 7.276E+O1 2.064E+01

THYROID HALOGENS 

SKIN-G HALOGENS

ELEM. 1.000E+02 7.8!3E+01 
ORG.  
PART. Z.336E+00 

ELEM. 1.615E+01 1.P68E+01 
ORG. 1.978E+00 
PART. 1.-96E+00

ELEM. 8.385E+01 9.385E+01 6.531E+01 1.854E+01

SKIN-T HALOGENS ELEM.  
ORG.  
,ART

1.230E+01 9.631E+00 3.844E+00 5.807E+00 
1.307E+00 1.173E+00 3.333E-01 
. .'39E+0o 7-390E-01 3.697E-OI

ELEM. 8.770E+01 A.770E+01 6.831E+01 1.939E+C0

ORGAN 
NAME 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 
NAME 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 
":.ZN E 

WHOLEBDY 
S KIN-B 
THYROID 

SKIN-G 
SKIN-T

EXCLUSION BOUNDARY 
CALCULATED HREDUCED 
DOSE (REM) :0SE ýREM) 

FOR THIS ACCUM. FOR THIS CCUM.  
TIME STEP TIME STEP 
9.619E-01 -!.:39E+00 1.277E+00 1.354E+00 
9.!17E-01 1.002E+O0 1.036E+00 1.126E+00 
3.766E+01 4.268E+01 1.180E+02 1.230E+02 
1.347E+00 1.456E+00 1.796E+00 1.905E+00 
2.259E+00 2.458E+00 2.832E+00 3.031E+00

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
4.587E-02 4.957E-02 
4.348E-02 4.778E-02 
1.796E+00 2.036E+00 
6.425E-02 6.945E-02 
1.377E-01 1.172E-01 

CAl CULATED 
B-OSE ý REM) 

FOR THIS ACCUM.  
_:ME STEP 

3.469E-03 3.481E-03 
.73E-01 !.078E-01 

-.5 E C .994E-01 

4.844E-03 4.860E-03 
1.12!E-0 1.3127E-01

LOW POPULATION ZONE
UN RE DUCED 

DOSE (REM) 
FOR THIS ACCUM.  
TIME STEP 
6.089E-02 6.459E-02 
4.942E-02 5.372E-02 
5.628E+00 5.867E+00 
8.564E-02 9.084E-02 
1.351E-0i 1.446E-01 

CONTROL ROOM DOSES 
U .REDUCED 
2']SE (REM) 

FOR THIS .CCUM.  
TIME STEP 
1.919E+r-C 2.036E+00 
!.557E+00 1.693E+00 
1.774E+z2 1.849E+02 
2.699E+00 2.863E+00 
4.257E+00 4.S56E+00

ACTIVITIES (CI) AT END OF TIME STEP 

CASE NUMBER 1

STEP START TIME AT 4.300E-01 (HRS) STEP END TIME AT 1.853E+±

.:T/:VITY DISTRIBUTION '. THE NODES MODELED 
3Y CHEMICAL/PHYSICAL FORM AND GROUP 
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3.027E+01 
9.-76DE+00 
6.275E+00 

5. 055E+00 
1. 540E+00 
1.310E+00

4.786E+O! 
2.773E+0D 
3.061E+0Cf 

7. 626E+00 
4.37SE-01 
4.854E-01

DART.



GROUP FORM 
"HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

BY GROUP BY FORM RBSPRAY UNSPRAY 
6.079E+06 1.060E+06 9.577E+04 9.641E-05 

4.838E+06 3.758E+06 1.080E+06 
1.815E+05 6.667E+04 1.148E+05 

4.488E+08 4.488E+08 3.486E+08 1.002E+08

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP

GROUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

BY GROUP BY FORM RBSPRAY HNSPRAY 
7.388E+02 3.581E+02 4.208E+02 %.038E+02 

3.287E+02 3.5ilEm02 1.005E+02 
5. 1 98E+01 8.759E-01 5.942E+01 

2.997E+04 2.997E+04 3.343E,04 9.562E+03

ACTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF... i.553E+00 (HRS)

ISO NAM 
I 131 
I 131 
I 131 
I 132 
I 132 
I 132 
I 133 
I 133 
I 133 
I 134 
I 134 
1 134 
1 135 

i 135 
I 135 
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

ENV.  
1. 428E+02 
5. 958E+01 
1. 746E+01 
1. 953E+02 
6. 972E+01 
2. 338E+01 
3. 165E+02 
1. 300E+02 
3. 862E+01 
2. 901E+02 
8. 158E+01 
3.356E+01 
9. 800E+02 
1. 107E+02 
3. 399E+01 
7. 147E+02 
2. 680E+03 
9. 776E+01 
3.4 98E+03 
6. 117E+03 
3. 916E+02 
6. 171E+01 
3. 260E+02 
1.333E+04 
7.463E+02 
1. 193E+04 
6. 157E+02 

483E+03

RBSPPRAY 
1. 522E+04 
5. 973E+05 
1. 060E+04 
1. 340E+04 
5. 256E+05 
9. 325E+03 
3. 230E+04 
1. 267E+06 
2.24 9E+04 
9. 089E+03 
3. 566E+05 
6. 327E+03 
2. 576E+04 
1. 011E+06 
1. 793E+04 
4. 991E+06 
2. 321E+07 
9. 834E+05 
2. 032E+07 
4. 850E+07 
2. 905E-03 
6. 194E+05 
3. 242E+06 
1.334 E+08 
2. 680E+05 
1. i18E+08 
3. 231E-01 
1.230E+06

UNSPRAY 
1.532E+05 
1.717E+05 

1. 825E+04 
1 .34 9E+05 
1.511E+05 
1. 606E+04 
3.252E+05 
3. 644E+05 
3. 872E+04 
9.149E+04 
1.025E+05 
1. 089E+04 
2.593E+05 
2.906E+05 
3.088E+04 
1. 435E+06 
6.673E+06 
2.827E+05 
5. 843E+06 
1.394E+07 
8.351E-04 
1.781E+05 
9.320E+05 
3.836E+07 
7. 706E+04 
3.215E+07 
9.288E-02 
3.536E+05

CONTROL ROOM ACTIVITIES AT END OF...  
-7L ACTIVITIES IN CI

ISOTOPE 
NAME 

131 
1 131 
1 131 
- 132 
r 132 
1 132 
i 133 
T 133 
1 133 

134 

- 34 

7135 
T 135 
r l 3S

AIRBORNE INTAKE FILTER

-. 443E-05 
6.7 93E-05 

.066E-05 
947E-05 

6. 769E-05 
1. 138E-05 
1.609E-04 
1. 458E-04 
2.305E-05 
7 .81E-05 
3. 965E-05 

. 119E-05 

. 342E-04 

1. 196E-04 
1 Q27r--l;

¼R53E+00 HOURS

RECIRC FILTER

6.406E-04 
2. 462E-04 
7.73SE-05 
o.963E-04 
.549E-04 

8. 395E-05 
387E-03 

S. 305E-04 
1.675E-04 
7.07 9E-04 
-. 388E-04 
8. 511E-05 
1. 162E-03 
4.391E-04 
1 AflQF--lA

L.637-02 
0 46E-03 

2.46E-03 
2.214E-02' 

3.552E-03 
L.739E-03 
4.656E-02 
L. 954E-02 
5.702E-03 

.027E-02 

200E-03 
2.565E-03 

o.844E-02 
1.625E-02 

S7CflF-nl
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KR 
KR 
KR 
KR 
KR 
KR 
XE 
XE 
XE 
XE 
XE 
XE 
XE

83M 
85M 
85 
87 
88 
89 

131M 
133M 
133 
135M 
135 
137 
138

5. 304E-02 
2.388E-01 
9. 968E-03 
2.238E-0i 
5.050E-01 

i .163E-05 
6. -79E-03 

1. 353E+00 
9. 557E-03 
1. 141E+CO 
6. 259E-05 
3. 356E-02

3. O00E+O0 
O. O00E+0O 
0. O00E+00 

. O0OE+O0 
*.O00E÷00 

O.00E+O0 

SO.0E+00 
00E*O00 
OO00E+O0 

.O0 0E+00 
*.O0OE+00 

O.O00E+O0

NTEGRATED FILTER ACTIVITIES AT END OF... 1.853E+00 HOURS 
ALL ACTIVITIES IN CI 

DOSES FOR TIME STEP 5 
CASE NUMBER I

STEP START TIME AT 4.300E-01 {HRS) STEP END TIME AT 1.853E+00 (HRS)

PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
BY CHEMICAL/PHYSICAL FORM AND GROUP

ORGAN GROUP 

WHOLEBDY HALOGENS

FORM BY FORM

ELEM. 6.327E7-00 3. E+00 
ORG. 2.-58E+00 
?ART. -'.-ý9E-01

Y ROUP RBSPRAY UNSPRAY

2.82 E-01 
.143E+00 

1. 994E-01

2.83SE+00 
6.149E-01 
2.524E-01

ELEM. 9.367E+01 9.367E+01 7.279E+0i 2.088E+01

SKIN-B HALOGENS ELEM.  
ORG.  
PART.

3.172E,00 1.552E+00 
-.

0
95E+00 

-. 25iE-01

ELEM. 9.683E+01 9.683E+01 7.524E+01 2.i59E+01

THYROID HALOGENS 

SKIN-G HALOGENS

ELEM.  
ORG.  
PART.  

ELEM.  

ORG.  
PART.

. 000E+02 4.'35E+0-1 4.284E+00 4. 307E+01 
4.577E+01 3.556E+01 1.021E+01 
6.885E+00 2.999E+00 3.86E--+00 

6.444E+O0 3.'75E+00 2.873E-01 2. 888E+00 
2.809E+00 2.193E-00 6.263E-01 
'.603E-01 2.037E-01 2. I71E-01

ELEM. 9.356E+01 9.35E+ . -:01 2-.;6E+01

rKIN-T HALOGENS ELEM.  
ORG.  
PART.

-. 233E±+0 1.Z-4E-00 -. 3. -01 2.-. 4E+00 

-.98E+00 1.:6E+00 5.C96E-01 
1.33 -1 1.6477-01 2.Cý6E-01

ELEM. 9.47E--01 . 4E--,01 . 36-4E-01 . II3E01

-RGAN

WHOLEBDY 
SKIN-B 

THYROID 
SKIN-G 
SKIN-T

CALCULATED 
DOSE (REM)

FOR THIS 
TIME STEP 
1.671E+00 
1.373E+00 
3.502E+01 
2.336E+00 
3.709E+00

EXCLUSION BOUNDARY

ACCUM.  

2.710E+00 
2.375E+00 

.771E +01 
3. 793E+00 
6. 167E+00

'.NREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 

2.7=E-'0 4.072E-00 
*.808E+0C 2'.935E+00 

4.0C7E+02 5.238E+02 

.52 E-,', 5.132E+00 
5.635Eý00 9.666E,00

0. OOOE+O0 
0.O000E+O00 
0. 00E+00 
0. O0OE+O0 
3. cDE+00 
O.000E+00 
0.000E+00 
-. OCSE+00 

0.000E+00 
0 .00CE+00 
0.0007E+O00 
0.00CE+0O 
0.00CE+00

1.404E-01 
1.084E-00 
9.914E-02

1.412E+00 
3. 11E-O1 
1. 260E-01

LOW POPULATION ZONE 

SEntergy CALCULATION NUMBER 
0(3) 11/30/00 KLA JL z- Operations 

0(2) 10/10/00 JGM MAM 91-E-0117-16 
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CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TZhE STEP 

•.69E-02 1.293E-01 
6.548E-02 1.133E-01 
1. 10E+00 3.706E+00 

".--4E-O1 1.809E-01 
.-- 9E-01 2.941E-01

UNREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
1.296E-01 1.942E-01 
8.624E-02 1.400E-01 
1.911E+01 2.498E+01 
1.825E-01 2.734E-01 
2.688E-01 4.133E-01

ORGAN 
NAME 

W'HOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 
NAME 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T

CALCULATED 
DOSE (REM) 

AOR THIS ACCUM.  
TOME STEP 
"2.E84E-02 3.232E-02 
-. 44E-01 9.022E-01 

-535E-01 6.999E-01 
"32E-02 4.515E-02 

9.34
7
E-01 9.474E-01

UNREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
4.084E+00 6.120E+00 
2.718E+00 4.411E+00 
6.023E+02 7.872E+02 
5.752E+00 8.615E+00 
8.470E+00 1.303E+01

ACTIVITIES (CI) AT END OF TIME STEP 6 

CASE NUMBER 1

STEP START TIME AT 1.853E+00 (HRS)

GROUP F0RyM 
HALOGENS LEM.  

ORG.  
PART.  

DLEM.

STEP END TIME AT 1.980E+00 (HRS)

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

BY GROUP BY FORM RBSPRAY UNSPRAY 
5.744E+06 8.262E+05 7.465E+04 7.515E+05 

4.744E+06 3.685E+06 1.059E+06 
1.740E+05 8.064E+04 9.335E+04 

4.422E+08 4.422E+08 3.435E+08 9.876E+07

ACTI'.ZTY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP

GROUP F ½! 
HALOGENS L..

BY GROUP BY FORM RBSPRAY UNSPRAY 
3.126E+01 4.964E+00 4.212E+02 8.084E+02 

2.535E+01 3.708E+02 1.061E+02 
9.407E-01 8.798E301 5.996E+01 

2.358E+03 2.358E+03 3.526E+04 1.009E+04

ACTIVIT R-ELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF.

:SO N,•Yl 
131 

7 131 

- 7 32 
33 

'33 
4 134 - 133 S -34 

KR ''N 
PR 8

5
M

'.462+02 

s 6.4E+01 
.- 61E+01 

-.?9E+02 

-. 4E+01 
.51E+01 

¾.-2E+02 

1.-26E+02 
-. ý94E+01 

.95E+02 
S-.29E+01 

ý.364E+01 
Sý-14E+02 
.- 5E+02 

¾:.£E+01 

-. 9798+02 
2-.'7E+03

RBSPRAY 
1.210E+04 
5.970E+05 
1.307E+04 
1.025E+04 
5.061E+05 
1.108E+04 
2. 557E+04 
1.262E+06 
2.762E+04 
6.525E+03 
3.221E+05 
7.048E+03 
2.02-!E+04 
9.975E+05 
,.183E+04 
4.

7
60E+06 

2.275E+07

MNSPRAY 
1.218E+05 
1.717E+05 
1.512E+04 
1.132E+05 
1.455E+05 
1.282E+04 
2 .574E+05 
3. 629E+05 
3 .197E+04 
6.568E+04 
9.260E+04 
83 159E+03 
2 . 034E+05 

2 .868E+05 
2 .527E+04 
I .369E+06 
6. 540E+06

CONTROL ROOM DOSES

E.-'-E+00 (HRS)

KR . 245E+02 9.834E+05 2.928E+05 

*Entergy CALCULATION NUMBER 
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87 
88 
89 

I 31M 
-33M 
133 
!35M 

I35 
137 
138

3. 632E+03 
6. 442E+03 
3. 916E+02 
6. 593E+01 
3. 481E+02 
1. 424E+04 
7 .479E+02 
1. 69E+04 
6 .57E+02 
2. 491E+03

1. 896E+07 
4. 700E+07 
5. 525E-04 
6. 192E+05 
3. 237E+06 
1. 333E+08 
1. 911E+05 
1. 108E+08 
8. 344E-02 
9. 014E+05

5.451E+06 
I.351E+07 
1. 588E-04 
1 .780E+05 
9. 306E+05 
3. 833E+07 
5. 494E+04 
3. 185E+07 
2. 399E-02 
2. 592E+05

CONTROL ROOM ACTIVITIES AT END OF...  
ALL ACTIVITIES IN CI

ISOTOPE AIRBORNE INTAKE FILTER 
NAME

i 

I 
T 

KR 
KR 
KR 
KR 
KR 
KR 
XE 
XE 
XE 
XE 
XE 
XE 
XE

131 
131 
131 
132 
132 
132 
133 
133 
133 
134 
134 
134 
135 
135 
135 
83M 
85M 
85 
87 
88 
89 

131M 
133M 
133 
135M 
135 
137 
138

5. 564E-05 
6.797E-05 
8. 161E-06 
5. 64 9E-05 
6. 292E-05 
8 .249E-06 
i.197E-04 
1.448E-04 
1.755E-05 
S. 112E-05 
4.866E-05 

.420E-06 
9. 860E-05 
1. 168E-04 
1. ;44E-05 
5 .235E-02 
2. 4 30E-01 
1. 036E-02 
2. 154E-01 
5. 075E-01 

071E-06 
6. 526E-03 
3. 414E-02 
1. 406E+00 
5. 917E-03 
1. 174E+00 
1.514E-05 
2. 399E-02

980E+00 HOURS

RECIRC FILTER 

6.597E-04 
2.665E-04 
8.013E-05 
6. 907E-04 
2.651E-04 
8. 377E-05 

.423E-03 
721E-04 

! .729E-04 

6.585E-04 
2.319E-04 
7.963E-05 
I. 18iE-03 

4.690E-04 
1.434E-04 

0.0O0E+00 
0.000E+00 
0.000E+00 
7.000E+00 
0.000E+O0 

..000E+00 
0 000E+00 
0 000E+00 
3.000E+00 
0. 000E+00 
0 000E+00 

C0OO0E+00 
0.000E+00

2.174E-02 
9. 661E-03 
2. 667E-03 
2.142E-02 
9.7 32E-03 
2 657E-03 

662E-02 
S077E-02 

5. 727E-03 
' 838E-02 
8.660E-03 
-. 329E-03 
3 815E-02 
1 .708E-02 
4 69

7
E-03 

0. OOOE+00 
0. OOOE+00 
0. OOOE+0O 
0. OOOE+00 
0 OO0E+00 

. OOOE+00 
0 OE+00 
OOOE+O0 

0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00

INTEGRATED FILTER ACTIVITIES AT END OF... 1.980E+00 HOURS 
ALL ACTIVITIES IN CI

DOSES FOR TIME STEP 
CASE NUMBER 1

STEP START TIME AT 1.853E+00 (HRS) STEP END TIME AT 1.380E+00 (HRS)

PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
BY CHEMICAL/PHYSICAL FORM AND GROUP

ORGAN GROUP 

.O-HOLEBDY HALOGENS

FORM BY FORM BY GROUP RBSPRAY UNS PAY

ELEM.  
ORG.  
PART.

3.549E+00 5.638E-01 5.094E-02 5.128E-01 
2.878E+00 2.235E+00 6.427E-01 
1.068E-01 4.459E-02 6-221E-02

ELEM. 0.645E+01 9.645E+01 7.491E+01 2.154E+01

SKIN-B HALOGENS ELEM.  
ORG.

1.896E+00 3.011E-01 2.721E-02 2.739E-01 
1.538E+00 1.194E+00 3.434E-01 S7n•?--n 7 7S7Q'--77 7 gV-

6
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ELEM. .,810E+01 9.810E-01 
7

.62oE+01 2.191E+01

THYROID HALOGENS ELEM.  
ORG.  
PART.  

3KIN-G HALOGENS ELEM.  
ORG.  
PART.

1.00CE+02 1.588E+01 1.435E+00 1.444E+01 
,ý.illE+Oi 6.3C0E+O1 1.8i1E+01 
3.010E+00 1.257E+00 1.752E+00 

&.6 !E0 5.7 -7-0 5._ >E-02 5.21E-0! 

.930E-+00 2.276E-+00 6.$43E-01 
1.0675-01 4.5397E02 6.334E-02

-KIN-T HALOGENS ELEM. .980E-00 4.7337-01 
ORG. 2.4175+00 
PART. 8.968E-02

4. 27"E-02 
1.8777-+00 
3.744E-02

GLEM. 9 2E+-1 9.702E+01 7.S35-+01

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
1.109E-01 2.821E+00 
9.064E-02 2.465E+00 
1.742E+00 7.945E+01 
1.552E-01 3.948E+00 
2.458E-01 6.413E+0' 

LOW P0 
CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
5.291E-03 1.346E-01 
4.323E-03 1.1

7
6E-01 

8.306E-02 3.789E+00 
7.401E-03 1.883E-0! 
1.172E-02 3.059E-Cl 

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
3.220E-03 3.554E-02 
8.7795-02 9.900EC- 1 
3.074E-02 7.306E-01 
4.500E-03 4.965E-D2 
9ý.229E-02 1.040E+0"_

EXCLUSION BOUNDARY
U NREDUCED 
DOSE :REM) 

FOR THIS A'ýCUM.  

TE STEP 
.68E-01 4.259E+00 

'.238E-01 3.058E+00 
-.- 32E+01 3.591E+02 

" 633E-0i S. 5.9E+0 
5.•7 E-01 9.::53E+00 

2PULATION ZONE 
HNREDUCED 

DOSE (REM) 
FOR THIS ACCUM.  
TIME STEP 
Q.311E-03 2.031E-01 

._= -03 ' . G-.9E-01 
_,684E+00 2.666E+01 
1.256E-02 2.859E-01 
,.946E-02 4.318E-01 

ONTROL ROOM DOSES 
UNREDUCED 
DOSE (REM) 

ýOR THIS AC'CUM.  
TIME STEP 
L.838E-01 6.401E+00 
".60E-01 4.597E+00 
-.- 08E+01 8.403E+02 

. -E-0i 9'.011E+O0

ACTIVITIES (= AT 'END OF TIME STEP 

CASE NUMBER I

STEP START TIME AT 1.980E+00 CRS)

GROUP FORM 
HALOGENS ELEM.  

,ORG.  
PART.  
ELEM.

STEP END T:ME AT 2.000E+00

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL!PMYSICAL FORM AND GROUP 

BY GROUP BY TORM RBSPRAY JNSPRAY 

5.726E+06 9.23_E-D5 1.009E+0C5 7.22EE-05 

'.-3)E-ý6 3.674E-÷-06 1.056E-06 
.7E-5 8.225ET04 9.052E7P4 

4.412E+08 4.412E- . 3.427E"-ý 9.854E+07

2.152E+01 

4.306E-01 
5.397E-01 
5.224E-02 

2. 167E+01

ORGAN 
NAME 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 

SKIN-T 

ORGAN 
NAME 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 
NAME 

WHOLEBDY 

SKIN-B 
THYROID 

SKMN-G

HRS)

in Entergy CALCULATION NUMBER 
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ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP

SRO-UP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

BY GROUP BY FORM RBSPRAY UNSPRAY 
4.

7
80E+00 6.874E-01 4.213E+02 8.090E-02 

3.948E+00 3.738E+02 1.070E+02 
1.445E-01 8.805E+01 6.Ur4E+0G' 

3.681Er02 3.681E+02 3.555E+04 1.017E+04

ACTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF... 2.OO0E+00 (HRS)

- 13y 

i 1 31 
i 131 I i 32

I 1 T 132 

i 133 
I 133 

S 33 

- '4 

i13 

i134 

! 54 

KR -M 

KR 
KR 9 
KR 59 

XE 131M 
XE 133M 
XE 133 
XE 135M 
XE 135 

1'1 37

ENV.  
1.4 37E+02 
6. 428E+01 
1. 763E+01 
1. 960E+02 
7. 378E+01 
2.353E+01 
3. 184E+02 
i.399E+02 
3. 899E+01 
2 906E+02 
8. 424E+01 
3 366E+01 
2. 815E+02 

186E+02 
3 429E+01 
7. 530E+02 
2 861E+03 
I. 055E+02 
3. 652E+03 
6. 4 93E+03 
3. 916E+02 
6. 659E+01 
3. 516E+02 
1. 438E+04 
7 481E+02 
1. 281E+04 
6. 157E+02 
2 491E+03

RBSPRAY 
1. 639E+04 
5. 970E+05 
1. 337E+04 
1. 381E+04 
5. 031E+05 
1. 1-6E+04 
3.4 63E+04 
1. 261E+06 
2 824E+04 
8. 702E+03 
3. 169E+05 
7. 096E+03 
2. 733E+04 
9. 954E+05 
2.Z-29E+04 

4.725E+06 
2. 268E+07 
9. 534E+05 
1. 875E+07 
4. 676E+07 
4. 254E-04 
6. 191E+05 
3. 236E+06 
1. 333E+08 
1. 812E+05 
1. 106E+08 
6.742E-02 
8.583E+05

UNSPRAY 
1. 175E+05 
1. 716E+05 
1. 471E+04 
9. 898E+04 
1. 447E+05 
1. 240E+04 
2. 482E+05 
3. 626E+05 
3 .108E+04 
6. 236E+04 
9. 112E+04 
7. 810E+03 
1. 959E+05 
2. 862E+05 
2.453E+04 
1. 358E+06 
6. 520E+06 
2. 828E+05 
5. 392E+06 
1. 345E+07 
1. 223E-04 
1.780E+05 
9. 303E+05 
3. 833E+07 
5. 209E+04 
3. 180E+07 
1. 938E-02 
2.468E+05

CONTROL ROOM ACTIVITIES AT END OF... 2.000E+0C 
ALL ACTIVITIES IN CI 

ISOTOPE AIRBORNE INTAKE FILTER 
NAME

I 

T I 
I 

I 
I 
I 
I 

I 

I 

KR 
KR 
KR 
KR 
KR 
KR 

KR

131 
131 

1 3 1 31 2 
132 
132 
132 
133 
' 33 
133 
134 
134 
134 
135 

135 
83

M 

85M 
35 
a-, 

89 
39 

I •MM

5.318E-05 
6. 797E-05 

9.42E-06 
5. 356E-05 
6. 226E-05 
7.857E-06 
1. 143E-04 
1 447E-04 
1.684E-05 
4.784E-05 
4.723E-05 
6. 966E-06 
9. 398E-05 
1. 164E-04 
1. 383E-05 
S.223E-02 
2.436E-01 
1. 042E-02 
2.140E-01 

077E-01 
1.57 9E-06 

S332P-fl

2.175E-02 
9.757E-0-3 

-. 1iE--02 2. 75'E-02 

.644E-03 
4.663E-02 
'.096F-'

5.730E-03 
1.809E-02 
9.575E-03 
2.294E-03 
3.810E-u2 
1.7'21E-02 
4.694E-03 
-. 000E+00 

O.000E+O0 
O.O00E+O0 
0. 000E+O0 

2.000E-00 
2.000E+00 
n N7(2.401

HOURS

RECIRC FILTER

.623E-04 

. 698E-04 
ý-.051E-05 

6.892E-04 
- . 66SE-04 
=-365E-05 

1.428E-03 
ý-786E-04 
-. 736E-04 
;.504 E-04 

. 305E-04 

.870E-05 
-. 184E-03 
4. 736E-04 
1.438E-04 
0.000E+00 
0.0ORO+00 
,D.000E+00 
'-000E+00 

0.000E+00 
0.000E+00 
* (Gnp--nn

Entergy CALCULATION NUMBER 
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XE 
XE 
XE 
XE 
XE 
XE

133M 
133 
135M 
135 
137 
138

3.432E-02 
1. 414E+00 
5. 583E-03 

-.179E+00 
i.211E-05 

2.276E-02

0. OOOE+00 
j. O0OE+0O 
0. OOOE+00 
0. OOOE+00 
.O000E+0 

O.O00E+O0

7hTEGRATED FILTER ACTIVITIES AT END OF... -. 000E+O0 HOURS 
ALL ACTIVITIES IN CI 

DOSES FOR TIME STEP 
CASE NUMBER 1

STEP START TIME AT 1.980E+00 (HRS) STEP END TIME AT 2.GOOE+00 (HRS)

PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
BY CHEMICAL/PHYSICAL FORM AND GROUP

ORGAN GROUP FORM BY FORM BY GROUP RBSPRAY UNSPRAY 

WHOLEBDY HALOGENS ELEM. 3.485E+00 5.012E-01 5.339E-02 4.478E-01 
ORG. -. 878E+00 2.235E+00 6.427E-01 
PART. 1.053E-01 4.949E-02 5.585E-02

ELEM. 9.652E+01 9.652E+01 7.496E+01 2.155E+01

SKIN-B HALOGENS ELEM.  
ORG.  
PART.

S.8715+00 2.691E-01 .. 867E-02 2.405E-01 
!.545E+00 1.200E+00 3.451E-0i 
c.657E-02 2.658E-02 2.999E-02

ELEM. 9'.813E+01 9.813E+01 >.622E+01 2.191E+01

THYROID HALOGENS 

SKIN-G HALOGENS

ELEM.  
ORG.  
PART.  

ELEM.  
ORG.  
PART.

l.000E+02 1.438E+01 
8.259E+01 
3. 023E+00 

3.547E+00 5.102E-01 
2.930E+00 
i.072E-01

ELEM. 9.645E+01 9.645E+01 7.491E+01 2.154E+01

SKIN-T HALOGENS ELEM.  
ORG.  
PART.

2.930E+00 4.214E-01 
4 . 420E+00 

9.856E-02

4. 489E-02 
1.87 9E+00 
4.161E-02

ELEM. 9.707E+01 9.707E+01 7.539E+01 2.168E+01

ORGAN 
NiNE 

WHOLEBDY 
SKIN-B 
THYROID 

SKI N-G 

SKIN-T

EXCLUSION BOUNDARY 
CALCULATED UNREDUCED 
DOSE (REM) DOSE (REM) 

FOR THIS ACCUM. FOR THIS ACCUM.  
TIME STEP TIME STEP 
1.713E-02 2.8385-+00 2.886E-02 4.287E+00 
1.398E-02 2.479E+00 1.912E-02 3.077E-00 
2.690E-01 7

.9
7
2Ez01 5.555E+00 5.646E+02 

2.396E-02 3.972E+00 4.066E-02 6.035E+00 
3.794E-02 6.451E+00 5.978E-02 9.i3E-0

ORGAN 
NAME

CALCULATED 
DOSE (REM)

FOR THIS 
TIME STEP 

":HOLEBDY 8.169E-04 
SYIN-B 6.668E-04

LOW POPULATION ZONE

ACCUM.  

1.3 5 4
E-0i 

1.182E-70

UNREDUCED 
DOSE (REM) 

FOR THIS AbCCUm.  
TIME STEP 
"1.376E-03 2.045E-01 
9.119E-04 1.468E-01

THYROID 1.283E-02 3.802E+00 2.649E-01 2.693E-01 

,Entergy CALCULATION NUMBER 
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0.O.OE+0B 
0. 0OOE+B0 
0. BBOE+BB O .000E+00 0.O00E+O0 

0. OOOE+00 
0. 000E+00

1. 532E+00 
6.415E+01 
1. 420E+00 

5. 435E-02 
2. 2

7
5E+00 

5. 038E-02

1. 285E+01 
1. 844E+01 
1.603E+00 

4.558E-01 
6.54 3E-01 
5.685E-02

3.765E-01 
5.403E-01 
4. 696E-02



SKIN-G 1.143E-03 1.894E-01 
SKIN-T 1.809E-03 3.077E-01

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
5.063E-04 3.604E
1.378E-02 1.004E+ 
4.445E-03 7.351E
7.077E-04 5.03SE
1.449E-02 1.054E+

-02 
00 
01 
02 
0D

1.939E-03 2.878E-01 
2.851E-03 4.346E-01 

CONTROL ROOM DOSES 
'NREDUCED 

DOSE (REM) 
FOR THIS ACCUM.  
TIME STEP 
4.337E-02 6.444E+00 
2.874E-02 4.626E+00 
8.350E+00 8.487E+02 
6.111E-02 9.072E+00 
8.985E-02 1.370E+01

.CTIVITIES (CI) AT END OF TIME STEP 8 

CASE NUMBER I

STEP START TIME AT 2.000E+00 (HRS)

GROUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

STEP END TIME AT 8.O00E+00 ýHRS)

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

BY GROUP BY FORM RBSPRAY UNSPRAY 
3.404E+06 5.023E+05 3.90!E+05 1.122E+05 

.885E+06 2.240E+06 6.442E+05 
6.74E+04 1.-44E+04 4.306E+03 

2.891E+08 2.891E+08 2.2145E+08 6.456E+07

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP

GROUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
'LEM.

BY GROUP BY FORM RBSPRAY UNSPRAY 
I.C66E+03 1.556E+02 5.333E+02 8.526E+02 

8.935E+02 1.068E+03 3.066E+02 
1.643E+01 9.953E+01 6.499E+01 

8.732E+04 8.732E+04 1.034E+05 2.967E+04

ACTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF... 8.OOOE+00 (HRS)

SO NAM 
- 131 
i 131 

! 13-1 
T 132 
i 132 

7 132 
1 133 
! 133 
1 133 
i 134 
i 134 
i 134 

T 135 
I 135 
I 135 
KR 83M 
KR 85M 
KR 85 
KR 87 
KR 88 
K R 89q 

XE 131M 
XE 133M 
XE 133

ENV.  
1.768E+02 
2.544E+02 
2.090E+01 
2.092E+02 

492E+02 
.516E+01 

3.825E+02 
5.080E+02 
4.548E+01 
2. 942E+02 
!.053E+02 
3.423E+01 
3.232E+02 
3. 575E+02 
3. 876E+01 
1.360E+03 
7.578E+03 
4. 220E+02 
5. 423E+03 

.433E+04 
916E+02 

2.644E+02 
1. 355E+03 
5. 659E+04

RBSPRAY 
1.017E+05 

.84 1E+05 

.-243E+03 
1.4 68E+04 
a.4 30E+04 
4. 680E+02 
1.799E+05 
1. 033E+06 
5.736E+03 
4. 484E+02 
2.575E+03 
1. 430E+01 
9. 335E+04 
5.361E+05 
2.976E+03 
5. 050E+05 
8.7 92E+06 
9. 831E+05 
7. 047E+05 
1.059E+07 

. O.OE+00 
6.101E+05 
3.OOOE+06 
1.290E+08

UNSPRAY 
2. 925E+04 
1.680E+05 
1.123E+03 
4 . 222E+03 
2.424E+04 
1.620E+02 
5. 174E+04 
2.971E+05 
1.986E+03 
1.290E+02 
7.405E+02 
4.94 9E+00 
2.685E+04 
1.542E+05 
1.030E+03 
1.452E+05 
2.528E+06 
2.827E+05 
2.026E+05 
3.045E+06 
0.OOOE+00 
1.754E+05 
8.627E+05 
3.709E+07

IRGAN 
NAME 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T

XE 135M 7.317E+02 2.071E-02 5.956E-03 
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4.145E+04 7.037E+07 2.024E+07 
6.157E+02 1.128E-29 3.243E-30 
2.510E+03 3.617E-01 1.040E-01 

CONTROL ROOM ACTIVITIES AT END OF... .- 000E+O) 
ALL ACTIVITIES IN CI

ISOTOPE AIRBORNE 
NAME

I 

KR 

I 

I 
I 

I 
T 

KR 
KR 
KR 
KR 
KR 
KR 
XE 
XE 
XE 
XE 
XE 
XE 

iE

131 

131 
132 

132 
132 
133 
133 
133 
134 
134 
134 
135 
135 
135 

83M 
85M 
85 
87 
88 
89 

131M 
133M 
133 
135M 
135 
137 
138

6. 909E-06 
3. 968E-05 
6. 819E-07 
2 490E-06 
1. 430E-05 
3. 091E-07 
1. 324E-05 
7 60SE-05 
1. 341E-06 
S. 990E-07 
3.440E-06 
9. 395E-08 
8. 396E-06 
4. 821E-OS 
9. 018E-07 
1. 085E-02 
1. 114E-01 
9. 600E-03 
2. 625E-02 
1. 635E-01 
1 998E-15 
5 976E-03 

978E-02 
1. 268E+00 
1.784E-05 
7. 670E-01 
4. 719E-13 
c. 879E-05

INTAKE FILTER 

2.426E-02 
'.6-99E-02 

_.97E-03 

-49E-03 
9 9E-03 

S. 294E-04 
4.95E-02 

06E-02 
1.-77E-03 

4.--2E-04 
1.954E-03 
7.012E-05 

-.425E-02 
068E-02 

- 29E-o03 

* 00-E+00 
* 0007-+00 

* 'O0E+O0 

:00E+00 
" O00Eý+00 
" "-,0 +0c 

C.00OE+00 
-30E+00 
-000E+00 *jO0E+00 

.200E+00

.ECIRC FILTER 

.482E-04 
* 305E-04 

3.875E-05 
1. 518E-04 
* 492E-04 

1. 855E-05 
1. 362E-03 
1. 560E-03 
1. 618E-04 
1. 405E-OS 
5.110E-05 
2.011E-06 
7594E-04 

9.440E-04 
3.065E-05 
0.000E+00 
0.OOOE+00 
0.000E+00 

.OOOE+00 
i.000E+00 

* .OOOE-i-O 

0.000E+00 
-).OOOE+0O 

O.OO0E+00 
0.000E+00 
0.000E+00

7INTEGRATED FILTER ACTIVITIES AT END OF... 8.000E+00 HOURS 
ALL ACTIVITIES IN CI 

DOSES FOR TIME STEP 8 
CASE NUMBER 1

STEP START TIME AT 2.000E+00 (HRS) STEP END TIME AT 8.0OOE+O0 CHRS)

PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
BY CHEMICAL/PHYSICAL FORM AND GROU?

ORGAN GROUP 

NHOLEBDY HALOGENS

FORM BY FORM BY GROUC RBSPRAY INSPRAY

ELEM.  
ORG.  
PART.

3.767E+00 5.496E-0! 

3.156E-.

ELEM. 9.623E+01 9.623E'!- 7.474E-01 2.149E+01

SKIN-B HALOGENS ELEM.  
ORG.  
PART.

2.162E+00 8.12E-00 
1. 812E-00 

.406cE-02

PLFM. q.7R4FA+0] 97q4--01 7.599SE-0 2-185+401

THYROID HALOGENS ELEM.  
ORG.  
PART.

1.000E+02 1.462c-7: 1.0C6E-01 3.954E+00 
S.393Q-01 6.518E-01 1.874E+01 

1.455-+00 1.025E-00 4.307E-01

XE 135 
KE 137 
XE 138

HOURS

3. 898E-0! 

4.250E-32

1 .599E-01 
7.049E-01 
I. 881E-02

1.408E-00 
2.371E-02

8. 982E-02 
4.048E-01 
1.034E-02

SEntergy CALCULATION NUMBER 
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SKIN-G HALOGENS ELEM.  
ORG.  
PART.

3.818E+00 5.571E-01 3.950E-01 1.620E-01 
3.199E+00 2.484E+00 ?.144E-01 
6.214E-02 4.307E-02 1.907E-02

ELEM. 0.618E+01 9.618E+01 7.470E-01 2.145E+0l

SKIN-T HALOGENS ELEM.  
ORG.  
PART.

t.189E+00 4.654E-01 3.308E-0I 1.3 46E-01 
2.673E+yO 22.076E-00 -5.96ŽE-01 

5.148E-02 3.572E--02 1.37E-02

ELEM. 9.681E+01 9.681E+01 7.519E+01 2.1=E+01

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
0.O00E+00 2.838E+00 
O.OOE+O0 2.479E+00 
D.OOOE+00 7.972E+01 
0.OODE+00 3.972E+00 
0.000E+O0 6.451E+00

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
1.366E-01 2.720E-01 
1.174E-01 2.357E-01 
3.630E+00 7.432E+00 
1.919E-01 3.813E-01 
3.093E-01 6.170E-01

ORGAN 
NAME 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 
NAME 

MHOLEBDY 
"SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 
NAME 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T

EXCLUSION BOUNDARY
UNREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
0.000E+00 4.287E+00 
0.000E+00 3.D77E-00 
0.000E+00 5.646E+02 
0.000E+00 6.035E+00 
O.000E+00 P.i7137E+00

LOW POPULATION ZONE
ANREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
2.392E-01 4.437E-01 
1.68IE-01 3. 49E-0I 

31.431E-02 

3.380E-01 6.259E-01 
5.061E-01 9.407E-01

CONTROL ROOM DOSES
UNREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
4.445E+00 '.089E+01 
3.123E+00 7.749E+00 
1.415E+03 2.264E+03 
6.280E+00 1.535E+01 
9.404E+00 2.31CE-01

ACTIVITIES (CI) AT END OF TIME STEP 

CASE NUMBER I

STEP START TIME AT 8.000E+00 fHRS)

GROUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

STEP END TIME AT - .4AE+01 (HRS)

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

BY GROUP BY FORM RBSPR.Y UNSPRAY 
1.908E+06 2.829E+05 .. 198E+05 6.319E-04 

1.625E+06 1.262E+06 3.629E+05 
6.109E+01 4.538E+01 1.571E-01 

1.855E+08 1.855E÷08 1.441±+08 4.143E-07

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE "ODELED 
FOR THE PLANT BY CHEMICAL/PHYSIDAL FORM AND 2ROUP

SROUP FORM BY GROUP BY FORM RBSPRAY UNSPRAY 
HALOGENS ELEM. 1.664E+03 2.465E+02 7.247E+02 9.077E+02 

ORG. 1.416E+03 2.167E+03 6.227E+02 

a Entergy CALCULATION NUMBER 
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CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
7.219E-02 1.082E-01 
2.078E+00 3.082E+00 
4.664E-01 1.201E+00 
1.014E-01 1.518E-01 
2.180E+00 3.234E+00



PART. !.930E+00 1.010E+02 6.549E+01 
TE"E. 1. - 9E+05 1.499E+05 2.198E+05 6.315E +04 

RELEASED -C ENVIRONMENT AND IN EACH NODE AT END OF. . . .4 3E+01i (HRS)CT IVITY 

-SO NAM 
- 331 

7 131 

132 
- 132 
7 132 
7 133 
- 133 
- 133 

S134 
S134 

1 134 
1 135 

i135 
I135 

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

-. 711E+02 
.cUJE-C2.  

:7.415E+02 

D2.6rE+01 

U.40E+02C 

1.43E+-02 
1.5.cE+0! 

,.423E-01 

U.
0
2E+03 

1.523E+02 

3.314E+02 

-. 423E+01 

3.62E+02

5.6$28E+02 

3.7E+0! 

1.2334E+04 

!-. 6E+04 

-.76+0

33BSPRAY 
3- 998E+04 
5. 512E+05 
1. 982E+01 
1.253E+02 
7 195E+02 

c.587E-02 
-.057E+05 

;5. 072E+05 
. 183E+01 
. 197E-03 

6. 872E-03 
2.471E-07 
1.792E+04 
1.029E+05 
3.701E+00 
-. 300E+03 
-. 0293+05 

9.823E+05 
1.117E+02 
2.017E+05 

000E+00 
867E+05 

-. 452E+06 
1.i81E+08 
6. 376E-21 
2.107E+07 

000E+00 
3.611E-18

CONTROL ROOM ACTIVITIES AT END OF...  
-TL ACTIVITIES IN CI

2.400E+01 HOURS

-SOTOPE AIRBORNE INTAKE FILTER 
'AME

-_ -:M.  

3 5 KR -,M 

E 132 

<N -5.  

- 2. A 

- ZZ'4

2.951E-06 
1.695E-05 
1.974E-08 
8. 23E-08 
4 .756E-07 
1. 353E-09 
4. 125E-06 
-. 369E-05 

1i7>E-08 

.,696E-09 
-. 957E-11 
- .3203-06 

7.573E-06 
S. 34 !E-08 

2.113E-04 
.059E-02 

4.243E-03 
1. 687E-04 
7.654E-03 
2 .575E-03 
1.146E-02 
5.280E-01 
3.399E-13 
1.542E-01 
7.316E-41 
6.939E-12

2. 628E-02 
4 .451E-02 
ý' 767E-03 

1.450E-04 
6r717E-04 
6 740E-06 
39062E-02 

5 690E-02 
.140E-03 

6. 866E-06 
2878E-08 

222E-03 

1. 487E-02 
75 786E-04 

O0003+00 
S000±+00 
.0 o00+00 

>0003+00 
O000E+00 

C.000±E00 
0 003+00 

0 000gO+00 
0 000E+00 

0. 000+00 
S000E+00 

0000E+00

RECIRC FILTER 

8.186E-04 
1.428E-03 
8.455E-0_5 

4.445E-0C 
2.;-2!E-0S 

9.635E-3

.493E-1: 
1.960E-04 
4 . 694E-04 

0.000E+u0 

0.000E+0C 

u.000E+O'0, 
C.00O0+00 

O.00E+O0 

,0*00E+O0 
O.OOOE+0 
0.000E+01 

.003E+0 
D.000E+O0 

C .000E+0:-

JNSPRAY 
2. 760E+04 
1.585E+05 
6. 861E+00 
3. 603E+01 
2.069E+02 
8.957E-03 
3. 04 0E+04 
1.746E+05 
7.558E+00 
3. 441E-04 
1. 976E-03 
8.555E-08 
5. 154E+03 
2.960E+04 
1.281E+00 
3.739E+02 
2. 021E+05 

8.825E+05 
3.211E+0i 
5.801E+04 
0.000E+00 
. .687E+05 

7.05!E+05 
3.395E+07 
1.834E-21 
6.060E+06 
0.000E+00 
1.038E-18

A.. r. _VITIES AT EIND OF. .. -. 400Et01 HOUURS.  
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ALL ACTIVITIES IN CI

DOSES FOR TIME STEP 
:ASE U MBER I

"TEP START TIME AT 8.O00E+00 ±D RS) STEP END TIME AT -. 400E+01 (-RS)

PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
BY CHEMICAL/PHYSI7AL FORM AND GROUP

ORGAN IROUP FORM BY FORM 2'Y GROUP RBSPRAY UNSPRAY 

W',HOLEBDY HALOGENS ELEM. 6.340E+00 9.390E-01 7.293E-01 2.097E-01 
ORG. ý.392E00 4.188E+00 1.204E+00 
PART. L.205E-03 6.095E-03 2.110E-03

ELEM. 0.366E+0! ,.366E+01 1.274E+0i 2.092E+01

KIN-B HALOGENS ELEM.  
ORG.  
PART.

a.952E+00 4.373E-01 

-. 511E-00 
3.560E-03

ELEM. 9.705E+01 9.705E+01 7.537E+0i 2.168E+01

THYROID HALOGENS ELEM. 1.OOOE+C2 ".U82E+01 
ORG. ..508E+01 
PART. 1.024E-0i

SKIN-G HALOGENS ELEM.  
ORG.  
PART.

ELEM. 9.372E+01 9.372E+01 7.279E+01 2.093E+01

SKIN-T HALOGENS ELEM.  
ORG.  
PART.

4.664E+00 6.909E-0i 
3.968E+00 
5-907E-03

5.366E-01 1.543E-01 
3.081E+00 8.861E-01 
4.388E-03 1.519E-03

ELEM. 9.534E+01 9.S34E+O1 7.404E+01 2.129E+01

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
0.000E+O0 2.838E+00 
0.OO0E+00 2.479E+00 
7.0 0E+00 7.972E-01 
0.000E+O0 3.972E+00 
0.000E+00 6.451E+00

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
1.011E-02 2.821E-01 
1.370E-02 2.494E-01 
4.937E-01 7.926E+00 
1.456E-02 3.959E-01 
2.826E-02 6.452E-01 

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TTMF qTFP

EXCLUSION BOUNDARY
UNREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
0.000E50- 4.287E,00 
0.000E-00 3.077E+00 
31-0.0 00E- ý 00 5.-64 6E-02 

. 000E-00 6.335E+00 
0.000E-00 9.113E+00

LOW POPULATION ZONE
-NREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
2.310E-02 4.668E-01 
2.190E-02 3.368E-01 
1.050E+01 I.136E+02 
3.3077-02 6.589E-01 
5.4977--2 9.9S7E-01 

CONTROL ROOM DOSES 
UNREDUCED 
'OSE (REM) 

FOR T-IS ACCUM.  
TTM7 2"2

3. 396E-01 
1.950E+00 

2.645E-03

9.766E-02 
5. 608E-01 
3.156E-04

1.151E+01 
6.608E+01 

4.146E+O0 
6.029E-03

9.97-01 
339E+00 

e. i37E-03

3. 309E+00 
1. 900E+01 
2.634E-02 

2.076E-01 
1. 192E+00 
2.087E-03

0RGAN 
'lAME 

7NHOLEBDY 
SKIN-B 

7HYROI D 
SK7N-G 
SKIN-T 

.!RAN 

'lAME 

NHOLEBDY 

SKIN-G 

SKIN-T 

CRGAN

Entergy CALCULATION NUMBER 
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2.047E-02 1.287E-01 
9.698E-01 4.032E+00 
4.799E-01 1.681E+00 
2.958E-02 1.813E-01 
9.994E-01 4.233E+00

1.642E+00 1.253E+01 
i.537E+00 9.306E+00 
1.481E+03 3.745E+03 
2.352E+00 1.770E+01 
3.909E+00 2.70iE+01

ACTIVITIES (C'2 AT END OF TIME STEP 

CASE NUMBER 1

STEP START TIME AT 2.400E+01 (HRS)

GROUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

"STEP END TIME AT 9.600E+01 (HRS)

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

BY GROUP BY FORM RiSPRAY UNSPRAY 
7.267E+05 1.078E+05 E.37!E+04 2.407E404 

6.i89E+' 5 4.507E+03 1.382E'03 
3.297E-09 2.449E-09 8.478E-10 

1.056E+08 1. o56E-78 .. 201E+07 2.358E+07

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT DY CHEMICAL/PHYSICAL FORM AND GROUP

"GROUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

BY GROUP i" FORM 
1.655E+03 2.455E-, 

1.413E-, 
3.753E-i 

2.019E+05 2.019E+{

RiSPRAY UNSPRAY 
3.154E+02 9.625E+52 
3.262E+03 9.376E+0£ 
1.010E+02 6.549E÷0! 

3.766E+05 1.083E+05

ACTIVITY RELEASED TO ENVIRONMENT A-ND IN EACH NODE AT END OF... 9.600E+01 MHRS)

!SO NHM 
1 131 
- 131 
1 131 
- 132 
- 132 
I 132 
- 133 
- 133 

- 133 
134 
.34 

- 134 
i135 
÷ 135 

OR S3W 

KR 85M 

KR 85 
K:R 97 
KR 88 
KR 89 
KE 131M 
KE 133M 
KE 133 

ME 135M 
XE 135 
ME 137 
ME 138

ENV.  
4.248E+02 
1. 679E+03 
2.147E+01 
2.1!8E+02 
1.644E+02 
2.520E+01 
5.799E+02 
1.641E+03 
4. 640E+01 
2. 943E+02 
1. 054E+02 
3.423E+01 
3. 670E+'02 
6. 096E+02 

3. 915E+01 
1. 4 33E+03 
1. 045E+04 
3. 161E+03 
5. 492E+03 
1. 661E+04 
3. 916E+02 
1. 818E+03 
6.801E+03 
3. 508E+05 
7.517E+02 
8. 401E+04 
6. 157E+02 
2. 510E+03

RBSPRAY 
7.402E+04 
4.251E+05 
2.165E-09 
6.151E-08 
3. 532E-07 
1 .799E-21 
9. 678E+03 
5 557E+04 
2. 831E-10 
9. 930E-29 
5 702E-28 
0. 000E+0 
1. 068E+01 
6.136E+0! 

3. 126E-13 
2. 900E-09 
8 130E+00 
9 803E+05 
8.87!E-16 
3 673E-03 

0 0O0E+0D 
4. 927E+05 
9 908E+05 

7 946E+07 
0 000E+00 

9. 293E+04 

0. 000E+0E 
0.000E+00

2.129E-04 
i.222E-05 
7.4 96E-10 

1.69DE-C8 

9.016IE-11 

'2C23.6ET 2 

6 .22E-22 

0 .W- 23 

0.703E-03 
1.5984E- * 

9.1802E-13 

2.94
0
E-05 

0.0056E-0T3 

O.OOCE-20 

3 .4 72E- D5 
2.-849E- 32 
2.285E-D3 

0. OC9E-00) 
2. 619E-05 

0.00OE- 70 
S.41WE- DO

"?ONTROL ROOM ACTIVITIES AT E'D 
ALL ACTIVITIES IN CI

OF... 9.600E+01

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKiN-T

HOURS

Entergy CALCULATION NUMBER 
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NAME

I 

7 

KR 
KR 

KR 
KR 
KR 
XE 
XE 

X E 
X E 

x

131 
131 
131 
132 
132 

32 
33 
133 

133 
134 
134 
134 
135 
135 
135 
83M 
85M 
85 
87 
88 

131M 
133M 
133 
135M 
135 
138

8. 282E-07 
4 756E-06 
B 853E-12 
-. 199E-11 

986E-10 
5.4556-15 

3. 896E-07 

2.238E-06 
9. 833E-12 
- .591E-ic 

9.138E-16 
2.467E-20 
2.285E-08 

S.312E-07 

- .218E-12 

3 985E-08 
6.7 1OE-05 
1.392E-03 
1.949E-09 
1. 8 4 E-05 
7.598E-04 
2.-32E-03 
!.368E-01 
S.630E-33 

4.785E-03 
5 051E-30

2.457E-02 
5.888E-02 
2.137E-03 
2.951E-07 
1 .695E-06 
* 096E-i! 

4. 835E-03 
6 686E-02 

*.879E-04 
-. 046E-12 
6.008E-12 

.622E-16 
i.255E-04 
7.083E-04 
3. 519E-07 
"0.000E+00 
O.OOOE+O0 
0.000E+O0 

0.000E+00 
0.OOOE+O0 

. 000E+00 
*,000E+0;

0 000E+00 

0.000E+00 
'.-00E+00

_NTEGRATE2 FILTER ACTIVITIES AT END OF... .600E+01 SOR 
ALL ACTIVITIES IN CI 

DOSES FOR TIME STEP 10 
CASE NUMBER 1

STEP START TIME AT 2.400E+01 (HRS)

ORGAN GROUP

:IHOLEBDY HALOGENS

STEP END TIME AT 9.600E+01 (HRS)

PERCENT OF DOSE CONTRIBUTION FROM EACH NO:E 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

FORM BY FORM BY GROUP RBSPRAY 'NSPRAY

E LEM.  
ORG.  
PART.

e.704E+00 1.29!E+00 
7.413E+00 
2.380E-05

!.003E-', 

17 68E-

S2.893E-01 
1.566E+00 
06.1207-06

ELEM. 9.130E+01 9.130E+01 7.6- * .039E+01

ý-. -UALOGENS .EEM.  

ORG.  
PART.

3.20CE+00 41.759-E-0i 3.636E-31106E 0 
-. 733E+00 2.137- 06 6. 04E-01 
8.901E-06 6.6i2E--ý 2.289E-06

ELEM. 9.670E601 9.679E+01 . - 2.162E+0

-- 0RZ ...HALOGENS 

S -?, H-iALOG ENS

ELEM.  
ORG.  
PART.  

E'EEN 

ORG.  
PART.

1.000E+0C2 1.483E+01 1. 3.3-1 3127+00 
8.517E+01 6.6- 1 1.902E+01 
1.718E-04 1.276E- 0 4.4!8E-0S

8.070E+00 1.197E+00 
6.873E+00 
2.207E-05

9.295E- 1 2.673E-01 
5.338E--0 1.5356+00 
1.639E-c- E.6767-06

ELEM. 9.193E+01 9.!93E+01 7.14CE+6 1 ".053E+01

--iHALOGENS ELEM.  
ORG.  
PART.

5.3736+00 7.969E-01 
4.576E+00 
1.476E-05

- .739E-04 

.917E-03 
* 31E-05 

.892E-09 

1 07E-08 
330E-13 
.44E-04 
493E-04 
834E-06 

72-E-14 
S.563E-13 
.220E-18 

0
26E-06 

273E-05 
09!E-08 
000OE+00 
000E+00 
000E+00 
000E+00 
000E+00 
C00E+00 
CO0E+O0 
.00E+00 

.00E+00 
O00E+O0 
C.O00E+00

6.1.9E-7 

1. 097E-(

- 1.780E-01 
1.022E+00 
S3.797E-06
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ELEM. 9.463E+01 9.463E+01 7.349E+01 2.113E+01

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
0.00E+00 2.838E+00 
O.OOE+00 2.479E+00 
O.0O0E+00 7.972E+01 
O.O00E+00 3.972E-+00 
0.0OOE+00 6.451E+00

k3RGAN 

NuOLEBDY 

SKIN-B 
T:HYROID 

SKIN-G 
SKIN-T 

ORGAN 

'W'HOLEBDY 

SKIN-B 
THYROID 

SKIN-G 
7KýIN-T 

R GAN 
':AzME 

K HOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T

EXCLUSION BOUNDARY
"JNREDUCED 
DOSE (REM) 

FOR THIS ArCCUM.  
TIME STEP 
O.000E+O0 4.287E+00 
O.000E+00 3.077E+O0 
0.000E+00 5.646E+02 
: D.000E+-- 6. 035E+00u 
0.000E+00 9.113E+00

LOW POPULATION ZONE
ANREDUCED 
DOSE fREM) 

FOR THIS ACCUM.  
TIME STEP 
8.559E-03 4.754E-01 
9.807E-03 3.466E-01 
1.484E+01 1.284E+02 
1.257E-02 6.715E-01 
2.238E-02 1.0!8E-00 

,ONTROL ROOM DOSES 
UNREDUCED 
DOSE (REM) 

RTHIS CCUM.  
TIME STEP 
6.252E_-0i1 .1E 1 
7.163E-01 1.002E+01 

1.622E+03 5.366E+03 
9.1!2E-0 1.862E+01 
I.635E+00 2.864E+01

ACTIVITIES (CI) AT END OF TIME STEP Il 

CASE NUMBER 1

STEP START TIME AT 9.600E-01 (HRS)

-ROUP FORM 
-HALOGENS ELEM.  

ORG.  
7LEm.

STEP END TIME AT -. 200E+02 (HRS)

ACTIVITY DISTRIBUTION IN THE NODES MODELTE 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

BY GROUP -Y FORM ReSPRAY UNSPRAY 
6.764E+04 '. C3E+04 7.-92E+03 2.241E+03 

-. V61E+04 -. 4:7,4E+04 1_97E+04 
4.687E+06 4.667E+06 3.640E+06 !-.347E+06

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP

5DUP FORM 
HALOGENS ELEM.  

ORG.  
PART.  
ELEM.

BY GROUP BY FORM RBSPRAY UNSPRAY 
3.373E+03 5.002E+02 1.304E+03 

1
.0-4E+03 

2.873E+03 5.493E+03 1.579E+03 
-. !3SE-'!3 1.010E+02 6.549E+01 

.977E405 3.a 7
7E+05 6.'55E-05 1.971E. 05

.CTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF. .. 7.200E+0

50 NAN 

.11

T'NV.  
7.173E+021 
4.507E-03 

,.147E,01

RBSPRAY 

4.474E- 4 
0.000E-C0

MNSPRAY 

.287E+04 
D.00OE÷00

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
3.093E-03 2.852E-01 
5.937E-03 2.553E-01 
6.968E-01 8.623E+00 
4.763E-03 4.006E-01 
i.070E-02 6.559E-01 

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
3.646E-03 1.324E-0i 
2.434E-01 4.295E+00 
3.154E-01 1.997E+00 
5.670E-03 1.870E-01 
2.491E-01 4.482E+00

SHRS)

- 3? 2.1!8E+02 O.00OEýOC O.OOOE+O0 

(Entergy CALCULATION NUMBER 
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0 132 
- 132 

133 
- 133 

-133 
- 34 

- 134 
- 34 
: 3S 

i13 5 

-<R P31M 
,R 85M 

'R 85 
KR 87 
KR 88 
KR 89 
XE 131M 
:E 133M 
XE 133 
XE 135M 
XE 135 
XE 137 
ME 138

1 644E+02 
2 520E+01 
5. 877E+02 
1 686E+03 
4 640E+01 
2 943E+02 
1054E+02 
3 .423E+01 

6 670E+02 
6. 096E+02 
3. 915E+01 
7 433E+03 
1 .04 5E+04 
1 943E+04 
5. 4 92E+03 
1 661E+04 
3. 916E+02 
6. 067E+03 
8. 912E+03 
7 .258E+05 
7. 517E+02 
8 .404E+04 
6 .57E+02 
2. 510E+03

0.000E+00 
0 .000E+00 
9 .684E-06 
5.561E-05 
C 000E÷00 
0 000E+00 

43O00E+OC 
300E+C0 

.208E-27 
6.935E-2
0.300E+fl 
O.O00E+03 

0.000E+00 
9.632E+05 
0.000E+00 
0.000E+00 
0.000E+0
1.084E+05 
3.850E+02 
2.568E+06 
0.000E+00 
3.5 7 3E-16 
0.000E+00 
0.000E+O0

CONTROL ROOM ACTIVITIES AT END 0..7. -. 2-00E+02 
ALL ACTIVITIES IN CI

AI RORNE INTAKE FILTER

4.'5E-0
7 

1. 232E-06 
.304 E-23 
.191E-21 

1.258E-20 
257E-35 
. E-09 
935E-08 

-. 833E-24 
3.1j4E-42 

6.510E-42 
1.170E-12 
6.721E-12 
-. 829E-27 

6.632E-21 
-. 663E-ii, 
1.025E-03 
* .3308-27 

1.694E-14 
.666E-04 
1.399P8-04 
.339E-02 

1.920E-06

1.220E-02 
6.128E-02 
2 279E-04 
1.078E-16 
6.190E-16 
1. 602E-30 

.720E-04 
8 .731E-04 
- .918E-13 
6.459E-38 

3,09E-37 

-. 406E-08 
3.104E-07 
4.078E-22 

.O00E+00 
0 .000E+00 

0. O00E+00 
.000E+00 

000E+00 
.300E+00 

000E+60 
3.000E+00

RECIRC FILTER 

4.005E-04 
3.030E-03 
6.964E-06 
3.248E-18 
1.865E-17 
4.827E-32 
4.996E-06 
2.869E-05 
8.956E-15 
1. 680E-39 
9.650E-39 
1.735E-09 
9.962E-09 
1.309E-23 
3.000E+00 
0.O00E+00 
0.O00E+00 
0.000E+00 
0.O00E+00 
3.000E+00 
0.000E+00 
3.O00OE+00 

0.O00OE+00

INTEGRATED FILTER ACTIVITIES AT END OF...  
ALL ACTIVIT:ES IN 7-

.200E+02 -jOURS

:OSES FOR TIME STEP 11 
CASE NUMBER 1

STEP START TIME AT 9.600E+01 (HRS)

ýRGAN GROUP

STEP END TIME AT 7.200E+02 (HRS)

PERCENT OF - SE CONTRIBUTION FROM EACH NODE 
2Y CHEMICAL/PHYSICAL FORM AND GROUP 

FORM oY FORM BY GROUP RBSPRAY UNSPRAY

0. 000E+00 
.000E+00 

2 785E-06 
1. 599E-05 

. 000E+00 
0 O00E+00 

O00E+00 
300E+0O 

3 473E-28 
994E-27 
0O00E+00 
:O00E+O0 

S000 8E+00 
- .770E+05 
3.000E+00 
0. 00E+00 
C .000E+00 
3. 119E+04 
1 .107E+02 

.385E+05 
0.000E+00 
I.027E-16 
C.000E+00 
.000OE+00

ISOTOPE 
NAME

HOURS

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

KR 
KR 
KR 
KR 
KR 
ME 
XE 
XE 
XE

131 
131 
131 
132 
132 
132 
133 
133 
133 
134 
134 
135 
135 
135 

83M 
85M 
85 
8

88 
13:M 
"133M 
133 
135
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;;HOLEBDY HALOGENS ELEM.  
ORG.  
PART.

9.192E+00 1.363E+00 
6.829E-16 

61502-16

ELEM. 9.S81E+01 9.081E-0 -. 1-53E-0! 2.028E+01

:HN-B HALOGENS ELEM.  
ORG.  
PART.

-,.:97E+00 3. 407E-'1 

1. 6957-16

.c462-

ELEM. 9.770E+01 Q.770E-01 -. 82-O1

THYROID HALOGENS ELEM.  
ORG.  
PART.  

S-:!N-G HALOGENS ELEM.  
ORG.  
PART.

zKlN-T HALOGENS ELEM.  
ORG.  
PART.

1.000E+02 1.483E-01 i.152-E01 

7.939E-!5 4.338E-15

7.*6 0E-09 
4.370E-01 
4 .368E-17 

2 182E+0l 

3.312E+00 
1. 902E+01 
1.502E-15

8.295E+00 !.23OEt0G 9.555E-01 2.748E-01 

7.065E+-00 .487E-00 l.378E+00 
R. 359E-16 4929-!6 1.429E-16

ELEM. 9.017E+01 9.170E+01 7. 1227E+0i1 2.048E+01

4.774E+00 7.081E-01 5.4997o-0! 1.581E-01 

4.066E+00 3.158E700 9.082E-01 
3.293E-16 2.446E-16 8.4682-17

ELEM. 9.523E+01 9.523E+0- 7.396-0C1 2.127E+01

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
0.OOOE+00 2.838E+00 
0.OOOE+00 2.479E+00 
0.O00E+00 7.972E+01 
0.OOOE+00 3.972E+00 
0.O00E+00 6.451E+00

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
2.900E-03 2.881E-01 
6.498E-03 2.618E-01 
1.189E+00 9.812E+00 
4.57!E-03 4.052E-01 
1.107E-02 6.670E-01 

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
2.852E-03 1.352E-01 
2.248E-01 4.520E+00 
4.390E-01 2.436E+00 
4.541E-03 1.916E-01 
2.293E-01 4.712E+00

EXCLUSION BOUNDARY
UNREDUCE C 
DO0SE :REM) 

FOR THIS ACCUM.  
T!ME STEP 
0.000E+00 4.287E-00 
O.000E+00 3.0777-00 
0.000E+00 5.646E202 
0.000E+00 6.035OE•0 
0.000E+00 9.113E200

LOW POPULATION ZONE
UNREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
8.313E-03 4.83,2-0I 
9.531E-03 3.3617-01 
2.534E+01 1.539E+02 
1.227E-C2 6.8387E-0 
2.1802-02 1. 26CrO 

ýNTROL ROOM DOSES 
UJNREDUCE D 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 

8.510E-01 1.087E+01 
3.383E+03 8.750E+03 
1.096E+00 1.972E-¢i 
1.947EE00 3. 39E -C

PAGE I

SUMMARY OF OFF-SITE DOSES 

"=,TROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA :TRAN•SACT)
FOR WHOLEBDY :2SE >R 
CONTAINMENT W=TH NO ,SF

1. 059E+00 
6.080E0-00 
4.569E-16

3.045E-01 
1. 74 9E-00 
1. 582E-16

ORGAN 
')24E 

"WHOLEBDY 
SKIN-B 
THYROID 

KIN-G 
SKIN-T 

ORGAN 
Ný.ME 

WHO LEBDY 

THYROI D 
SKIN-G 

,'IN-T 

THYROI D 

.K7N-G 
-? _N -

CALCULATION 
SINGLE NODE

ECZLUS'.ION RADIUS LWU POPULVTI T'U Or flZ. ZNUIOINTUL RkOOPI 
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ACCUM. EACH ACCUM. EACH ACCUM.
(HRS) 
0.OOOE+00 
1..000E-05 
i. 00E-02 
1.750E-02 
4.300E-01 
1. 953E+00 
1. 980E+00 
-. 010E+00 
8. 000E+00 
2.400E+01 
3.600E+01

STEP 
0. OOOE+00 
6. 681E-02 

*.080E-02 
1.277E+00 
2.717E+00 

8.868E-01 
-. 886E-02 
0. 000E+00 
0. 000E+00 
0. 000E+00 

. 000E+00

0. 000E+00 
6. 681E-02 

.7 61E-02 
1. 354E+00 
4. 072E+00 
4. 259E+00 
4 .287E+00 

4.287E+00 
4.287E+00 
4.287E+00 
4. .87E+00

TOTAL 4.287E+00

STEP 
0. O00E+00 
3. 186E-03 
5. 152E-04 
6.089E-02 
I 296E-01 
8. 91iE-03 
1 . 37 6E-03 
2.3927-01 
2. 310E-02 
8. 559E-03 
8. 33E-03

0. 000E+00 
3.1 ;E-03 
3.- 2E-03 
6. 459E-02 
1. 942E-01 

4 137E-01 
4. 668E-01 

4. 7-4E-01 
4-ý37E-Oi-

STEP 
0. 000+E00 
I-004E-01 
1. 6244E-02 
I .919E+00 
4 . 084E-00 

3. 08E-01 

4.337E-02 
4 .4 45Eý00 
- .642E+00 

6.2521-01 
7.422E-01

0. OOOE+00 
004E-01 

!.67E-01 
2. 036E+00 
6. 120E+00 
6. 4 01E+00 
6.444E+00 
i.089E+01 
1 .253E+01 

1. 316E+01 
1. 390E+01

-TOAL 1. <90E+01

CALCULATION FOR WHOLEBDY DOSE (REMS) 
MULTI NODE CONTAINMENT I:TH ESF

EXCLUSION RADIUS
ACCUM. EACH

TOTAL 2.838E+00

LOW POPULATIn'7 ZONE

STEP 
0. OOOE+00 
3. 186E-03 
S.152E-04 
4.587E-02 
7.969:-02 
5. 291E-03 
8. !69E-04 
1.36 6--I 
1. lIE-02 

.093E-0-3 
9.900E-03 

TOTAL

CONT
ACC'M. EACH 

STEP 
0. -DE+00 0.000E+00 

16E-03 9.456E-06 
-E-03 2.990 E-06 

7 9-E--02 3.46-9E-03 
i23E-0i -. 884E-02 

1.346E-01 3.220E-03 
1.3ý4E-01 5.0637-04 

' 2E-01 7 .2!9- 2 

. 1E-01 -. *.:.04E-1 

. 1-3E-1 3.646E-03 
"'1E-01 TO2T-A3 

2 •%E-01 TOTAL

ROL ROOM 
.A.CCUM.  

C.000E+00 
8.456E-06 
!.'45E-05 
3.481E-03 
3.232E-02 
3.-54E-02 
3.604E-02 
1.382E-01 
1. 87E-01 
1.324E-01 
1. T52E-01

SUMMARY OF OFF-SITE DOSES

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT! 
CALCULATION FOR SKIN-B -CSE (REMS)
SINGLE NODE 

EXCLUSION RADIUS
EACH 
STEP 
0. OOOE+00 
7.788E-02 
1.225E-02 
1.036E+00 
1.908E+00 
1.238E-01 
1.912E-02 
0.000E+00 
0.O00E+00 
0.000E+00 
0.000E+00

CONTAINMENT MITH NO ESF 
LOW POPULATIOCn ZONE

ACCUM. EACH

0.001E+00 
7.".8E-02 
9.013E-02 
1.126E+00 " . 935E+00 
3.058E+00 
3.0777+00 
3.077E+00 
3. 077E+00 
3. 777E+00 
3. 077E+00

TOTAL 3.077E+00

STEP 
0.000E+00 
3.714E-03 
S. 4 2E-004 
4.942E-02 

5.902E-03 
9.119E-04 
1.681E-01 
2.190E-02 
0.3077-03 

9.531E-03

A M. EACH 
STEP 

1E+00 .000E-0 
..- 14E-03 
4. ý9gE-03 1.841-7-02 
5.1 32-02 1.557E-00 

1 5}-01 !.860-

- . 'E-01 2.874E-02 
3.'-'9E-01 3.!23-E+00 
3.3- 8E-01 1.557E-00 
3 . -01 .163E-0! 

3 96E-018.510E-01
TOTAL K .. 1E-01

"CONTROL ROOM
ACCUM.  

.0 C0E+00 
17.1iE-01 

. -55E-01 
-. '3E+00 

4. 626E+00 
77.49E+00 
9 306E+00 

1 0S7E+01
TOTAL 1. 87E+01

CALCULATION FOR SKIN-B 7OSE (REMS) 
MULTI NODE CONTAINMENT WI0TH ESF

EXCLUSION RADIUS LOW POPULATION ZONE 
EACH ACCUM. EACH ACM.  
STEP STEP 
0.000E+00 -. 00E+00 0.000E+00 C. 30E+00 
7.788E-02 7.738E-02 3.714E-03 '.-14E-03 
1.225E-02 3.013E-02 5.842E-04 .119E-03 
9.117E-01 !. 02E+00 4.348E-02 4.--9E-02 
1.373E+00 2.375E+00 6.548E-02 '.'33E-01

CONT 
EACH 
STEP 
0.C00-E00 
3.953E-04 
1. 8

0
E-04 

.073E-01 
7.944E-01

START 
TIME 

(HRS) 
0. 000E+00 
1.00 E-05 

.500E-02 
* 750E-02 

4. 300E-01 
1.853E+00 

.9 80E+00 
2.00 0E+00 
8. 000E+00 

400E+01 
-.600E+01

EACH 
STEP 
0. 000E+00 
6.681E-02 
1. 080E-02 
9.619E-01 
1. 671E+00 
1. 109E-01 
1. 713E-02 
C.000E+00 
0. OOOE+00 

000E+00 
.OOOE+00

0. 000E+00 
6.681E-02 
7.761E-02 
-. 039E+00 

.710E+00 
821E+00 

2.838E+00 
2.938E+00 
2. 338E+00 
2.838E÷00 
-. 838E+00

START 
TIME 

MHRS) 
0. 00E+00 
1. 00E-05 
1.500E-02 
1.750E-02 
4.300E-01 
1.353E+00 
1.980E+00 

LO. 00E+00 
8.000E+00 
2.400E+01 
9. 600E+01

START 
TIME 
ýHRS} 

0,000E+00 
1. 00E-05 
S.500E-02 

1.7 50E-02 
4 .300E-01

rROL ROOM 

O.301E+00 
3.953E-04 
E.340E-04 
1.078E-01 
9.022E-01

SEntergy CALCULATION NUMBER 
0(3) 11/30/00 KLA JL "•" Operations 

0(2) 10/10/00 JGM MAM 91-E-0117-16 
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TIME EACH

TOTAL 4.lz-E---O!-



2. 4 65E+00 
2 479E+00 
2 479E+00 
2.479E+00 

. 479E+00 
2 479E+00 
2. 479E+00

4 323E-03 
6 668E-C4 
1. 174E-01 
1.370E-02 
5 937E-03 
6.498E-03 

TOTAL

1. 176E-01 
. P82E-01 

2. 357E-01 
2 494E-01 
2. 553E-01 
2 618E-01 
2 618E-01

SUMMARY OF OFF-SITE DOSES

CONTROL ROOP 

START 
TIME 
(HRS) 
0.000E+00 
i0OO0E-05 
i 5OOE-02 
i .7SE-02 
4 .300E-O0 

' 853E+00 
1 980E+00 

. 000E+O0 
8 OOOE+O0 
- . 400E+01 

9.600E+01

HABITAEILITY ANALYSIS, ICRP30A DATA 'TRANSACT) 
CALCULATION FOR T

2
YROID DOSE (REMS) 

SINGLE NODE CONTAINMENT WITH NO ESF
EXCLUSION RADIUS

EACH 
STEP 
0.000E+
4.305E-,0 

1.180E- 2 

4.0077E--2 
3.532r- ! 
5.555E*03 

D00E-.L 
O.00E-: 
C.00E-C

LOW POPULATION ZONE
ACCUM.  

0. OO0E+O0 
2. 053E-01 
2. 395E-01 
5 . 67E-*00 
2 -98E+01 

6 666E+01 
2 693E+01 
i. 31E-02 
1.136E+02 
1. 284E+02 
1. 538E+02 
1. 538E+02

ACCUM. EACH 
STEP 

0.OOOE+O0 O.OO0E+O0 
4.305E+00 2. 053E-01 
5.023E+00 3.42 4 7-02 
1.230E+02 5.628E+'-0 
5.238E+02 1.9!1E-01 
5.591E+02 1.684E+00 
5.646E+02 2.649E--.1 
5.646E+02 7 7.  
5.646E+02 1.030E+01 
5 646E+02 -!.484E+2
5.646E+02 2. -34--01 
5.646E+02 TOTAL

CONTROL ROOM 
EACH ACCUM.  
STEP 
0.OOOE+O0 0.000E+O0 
6.471E+00 6.471E+00 
1-079E+00 -. 550E+00 
1.7-4E+02 1.849E+02 
6.023E+02 7.872E+02 
-. 308E+01 e.403E+02 
8.350E+00 9.487E+02 
L.4I5E+O3 ... 64E+03 
1.481E+03 3.745E+03 
1.622E+03 - .366E+03 
3.383E+03 -. 750E+03 

TOTAL 8.750E+03

CALCULATION FOR THYROID DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXLUSION RADIUS LOW POPULATION ZONE
ACCUM. EACH 

STEP 
0.000E+00 0.000E+00 
4.305E+00 2.053E-01 
5.023E+00 3.424E-02 
4.268E+01 1.796E+00 
7.771E+01 -. 670E+00 
7.945E+01 8.306E-02 
7.972E+01 1.283E-02 
7. 972E+01 3. 630E+00 
7.972E+01 4.9j

7  

7.972E+01 6.968E-01 
7..972E-01 1.189E+00 

L 7,.972E+01 TOTAL

CONT
ACCUM. EACH 

STEP 
0.OOOE+O0 0.O00E+00 
2.053E-01 9.558E-04 
2.395E-01 3.423E-04 
2.036E+00 1.981E-01 
3.706E+00 5.005E-01 
3.789E+00 3.074E-02 
3.802E+00 4.445E-03 
7.432E+00 4.664E-01 
7.26RE+00 4.799E-01 
8.623E+00 3.'54E-01 
9.912E+00 4.3-90E-01 
9.812E+00 TOTAL

SUMMARY OF OFF-SITE DOSES

7ONTROL ROOM HAS:A-:.LITY ANALYSIS, !CRP30A DATA (TRANSACT)
CALCULATION 
SINGLE NODE 

ECLUSION RADIUS

FOR SKIN-G DOSE (REMS) 
CONTAINMENT WITH NO ESF 

LOW POPULATION ZONE
ACCUM. EACH 

STEP 
O.OOE+00 0.000E+00 
9.377E-02 4.472E-03 
1.089E-01 7.233E-04 

1.905E+00 8.S647E-0 2 

5.732E+00 1.825E-01 
5.995E+00 1-'56E-02 
6.035E+00 1. 939E-03 
a. n22CqC+nn 2 2.'.C

CON
ACCUM. EACH 

STEP 
0.000E+00 O.000E+00 
4.472E-03 1.410E-01 
5.196E-03 2.280E-02 
9.084E-02 2-.699E+00 
2.734E-01 5.752E+00 
2.859E-01 3.957E-01 
2.878E-01 6.111E-02

. 853E+O0 
L . 980E+00 
2. 0OOE+00 

000E+O0 
- .400E+O! 

9. 600E+01

9.064E- 2 
1. 398E-'

0 . OOOE-: 0.000g*:$ 
-=00--.L

8.779E-02 
378E-02 

2.078E+00 
9. 698E-01 
2.434E-01 

2.248E-01 
TOTAL

9 900E-O1 
i . 304E+O0 
3 082E+00 
4 052E+00 
4 .295E+00 
4 520E+00 

4 .20E+00

START 
TIME 

HRS) 
0 OOOE+00 

. OOOE-05 

. 5OOE-02 

.750E-02 
300E-01 

. C53E+00 
1. 980E+00 

000E+00 
.000E+00 

- 400E+01 
9 600E+01

EACH 
STEP 

4.3057E-

3.7667E- 1 

.69CR- I 
2.0DOE-2 

C.OOO -:

ROL ROOM 
.CCUM.  

0.000E+O0 
9. 558E-04 

198E-03 
.994E-01 

6.999E-01 
C.306E-0! 

.351E-01 
1. 20E+O0 
-. 631E+00 

-. 997E+00 
2.436E+00 
: .36E+00

PAGE 4

START 
T!ME 
ýHRS) 
C, 000E+00 

S750E-07 
4 300E-01 

1. 53E+00 
1. 98OE+00

EACH 
STE P 
•.00D0E-0 

9.37E7

TROL ROOM 
ACCUM.  

D.O00E+00 
1 . -'I E-01 
-. 637E-01 
2. ý63E+00 
- . 6cSE+00 

?.-72E+00

Entergy CALCULATION NUMBER 0(3) 11/30/00 KLA JL Operations 
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0. 000E+00 
0. 000E+00 
0. 000E+00 

TOTA:

6.035E+00 3..  
6.035E+00 1..  
6.035E+00 1..  

L 6.035E+00 

CALCULATION FOR

307E-02 
257E-02 
227E-02 

TOTAL

6. 589E-01 
6.7I5E-01 
6. 838E-01 
6. 838E-01

2.352E+00 
9.182E-01 
1.096E+00 

TOTAL

*.770E+01 
-. 862E+01 
1. 972E+01 
1.972E+01

000E+00 
400E+01 

9.600E+01 

START 
TIME 

-IRS) 

0.000E+00 
.OOE-05 

. 500E-02 
*.750E-02 

4.300E-01 
853E+00 

. 980E+00 
2. 000E+00 
8 000E+00 
2. 4 00E+01 
9. 600E+01

MULTI NODE CONTAINMENT WITH ESF 
EXCLUSION RADIUS LOW POPULATION ZONE

EACH 
STEP 
0. OOOE+00 
9. 377E-02 
1 517E-02 
1 347E+00 
2. 336E+00 
1 .552E-01 

2. 396E-02 
0. OOOE+O0 
0. OOOE+00 
0. OOOE+00 
0. 000E+00

ACCUM.  

0. 000E00 
9. 377E-02 
1.089E-01 
1. 456E+00 
3. 793E+00 
3. 948E+00 
3. 972E+00 
3. 972E+00 
3. 972E+00 
3. 972E+00 
3. 972E+00

TOTAL 3.972E+00

EACH 
STEP 
0. 0OLE+00 
4.472E-03 
7.233E-04 
6. 425E-02 
1.114E-01 
-7.40 E-03 
1.143E-03 
i.919E-01 
!.456E-02 
4 .763E-03 
4.571E-03

CON
ACCUM. EACH 

STEP 

0.300E+00 3.000E+00 
4.4727E-03 1.180E-05 
5.196E-03 4.185E-06 
6.945E-02 4.844E-03 
1.809E-01 4.028E-02 
1.883E-01 4.500E-03 
1.894E-01 7.077E-04 
3.8i3E-01 1.014E-01 
,.959E-01 _.958E-02 
4.006E-01 S.670E-03 
4.3S2E-01 4.541E-03

TOTAL 4. 052E- 01

TROL ROOM 
ACCUM.  

0.000E+00 
1. 180E-0S 
1. 99E-05 
4 .860E-03 
4. 515E-02 
4 965E-02 
5. 035E-02 
1.S58E-01 
i.813E-01 
1. 870E-01 
1. 916E-01

TOTAL 1. 916E-01

PAGE 5

SUMMARY OF OFF-SITE DOSES

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA rTRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS
ACCUM.  

0. 000E+00 
1 .717E-01 
1. 991E-01 
3. 031E+00 
8. 666E+00 
9. 053E+00 
9.113E+00 
9. 113E+00 
9.113E+00 
9.113E+00 
9.113E+00

EACH 
STEP 
0. 00OE+00 
1.717E-01 
2.742E-02 
2.832E+00 
5. 635E+00 
3. 870E-01 
5. 978E-02 
0. 000E+00 
0. O00OE+00 
0. OOOE+00 
0 00 E+00

TOTAL 9.113E+00

FOR S:KIN-T DOSE (REMS) 
CONTAINMENT WITH NO ESR 

LOW POPULATION ZONE
EACH 
STEP 
0.00OE+00 
8.187E-03 
1.307E-03 

.351E-01 
2.688E-01 

.846E-02 

2.851E-03 
5.06 1E-0l 
5.497'E-02 
2.238E-02 
2.1807-02

ACCUM.  

0. 000E+00 
8. 187E-03 
9.494E-03 
1.446E-01 
4.133E-01 
4.318E-01 
4.346E-01 
9.4 07E-01 
9. 957E-01 
1. 018E+00 
1. 04 OE+00

"TOTAL 1.040E+00

EACH 
STEP 
0. 0OOE 
2. 580E 
4.121E 
4. 257E 
8. 470E 
5.817E 
8. 985E 
9. 404E 
3. 909E 
1.63SE 

947E

CONTROL ROOM 
ACCUM.  

+00 0.000E+00 
-01 2.580E-01 
-02 2.992E-01 

E+00 4. 56E+00 
+00 1.303E+01 
-01 1.361E+01 
-02 1.370E+01 

E+00 2. 310E+01 
+00 2.701E+01 
+00 2.864E+01 
+00 3.059E+01

TOTAL 3. 059E+01

FTART 

-HRS) 
0. OOOE+00 
i. OOOE-05 

. 500E-02 
1. 750E-02 

4 .300E-01 
1. 853E+00 
I. 980E+00 

.000E+00 
.000DE+00 

.. 400E+01 
9. 600E+01

CALCULATION FOR SKIN-T DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATION ZONE
EACH 
STEP 
0. O00E+00 
1. 717E-01 
2. 742E-02 
2. 259E+00 
3.7 09E+00 
2.458E-01 
3.794E-02 
0. OOOE+00 
0. O00E+00 
0.000E+00 

0. OOOE+00 
TOTAL

ACCUM.  

0. 000E+00 
1. 717E-01 
1. 991E-01 
2.458E÷00 
6. 167E+00 
6.413E+00 
6.451E+00 
6.451E+00 
6.451E+00 
6.4 51E+00 
6.451E+00 
6.451E+00

E-ACPH 
STEP 
0.000-E+00 
8.187E-'03 
1.307E-03 

.07-E-01 
1.769E-01 
1.17 2E-02 
1.809E-03 
3.0937-01 
2.826E-02 
1.07 E-02 
1.!07E7-02 

TOTAL

D.OOOE+00 
8.187E-03 

494E-03 
S.7E-0! 

941E-01 
3. 059E-01 
3. 077E-01 
6.170E-01 

6.452E-01 
6.559E-0i 
6.670E-01 
6.670E-01

."C MORE CASES 

OF EXECUTION

SKIN-G DOSE (REMS)

START 
TIME 
(HRS) 

0. OOOE+00 
I OOOE-05 
1 SOOE-02 
1. 750E-02 
4 .300E-01 
1. 853E+00 
1. 980E+00 
2. OOOE+00 
8. 000E+00 
2.4 OOE+01 
9. 600E+01

CONTIROL ROOM 
ACCUM.  

0 OOOE+00 
4 .07E-04 
5 .SOOE-04 
".'27E-01 
9. 474E-01 

-. 040E+00 

1. 054E+00 
3 .234E+00 
4. 233E+00 
4.4 82E+00 
4 .712E+00 
4.712E-00

EA:CH 
STEP 
0. OOOE+00 
4.07!E-04 
1 .4 30E-04 

i 1 NE-0! 
8. 347E-01 
9. 229E-02 

!.449E-02 
2.180E+00 
9. 994E-01 

2.4 91E-01 
2.293E-01 

TOTAL

Entergy CALCULATION NUMBER 0(3) 11/30/00 KLA JL Operations 
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ATTACHMENT 2 

Unit 2 MHA ESF Leakage 
TRANSACT Input and Output 

(MHACASE4.R5, MHACASE4.RV5)
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Input - MHACASE4.R5 
'IORP30A 
'TILTAPE ', 'TIMTAPE ', 'TINTAPE 
'CONTROL R :'CM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT 
'MHACASE4.R5 UNIT -2 MHA ESF LEAKAGE'

*3.07E+05 , 

-500E+00, 

0.300E+00,

.OOE+00 
-. 00E+00 
-. OOE+00 
.*00E+00, 0.000E+00 
.300E+00, 0.COOE+00

6.2898E+034, .0OOE+04 
'TIME INTE-RVAL1 1,0,0,0,02,2 
'INITIAL FRACTION',O,0,0,0,01, 

ONTROL RONM ',0,3,0,0,5,
'CR FILTER EFT 
'CR FILTER EFF 
'CR FILTER FF 
'DOSE PARA t

IS 
.1000E+100 
'TIME INTERV'AL 
'TRANSFER ='.  
'TIME INTERVAL 
'DOSE 0A3M5 

-1000E-00 
'TIME INTERVAL 
'DOSE PARZX.S 
.1000E+00 
'TIME INTERVAL 
'CONTROL ROCM 
'DOSE PARAMS 
.0500E+00 
'TIME INTERVAL 
'CONTROL ROOM 
'DOSE PARAIMS 
.0500EN0D 
'E-ND

-,1,1,0,3,2, 

',1,2,0,0,2, 
',,3,0,0,2, 

',0,0,0,0,7, 

',0,0,0,0,2, 
,0,0,0,1,1, 

',0,0,0,0,2, 
',0,0,0,0,7,

0. 000E+00, 
I. OOOE+00 
1.000E+01, 
0.950E+02, 
0. 950E+02, 
0. 950E+02, 
6. 500E-04,

0. 4 30E+00 

3.330E+02, 3.430E7- , '.667E+03, 1.000E+00 
0. 990E+02

0.990E+02 
0. 990E+02 
'.470E-r04, 3.1007-5-, 3.4 OE-04, 9-70E-04, 3.70E-04,

0.430E+00, -. 000E+O0 
1.212E-03 

.000E+00, 8.000E+00 
0.000E-00, 3.470E-04,

',0,0,0,0,2, 5.OOOE+00, r4.COE+00 
',0,0,0,0,7, 0.000E-00, .7,31E-04,

',0,0,0,0,2, 
',0,0 0,0,0 5, 
1,0,0,0,0,0 7, 

',0,0,0,0,2, 
',0,0 0,0,0 5, 
',0,0,0,0,7,

2.400E+01, 
1. OOOE+01, 
0. 000E-00, 

96. uOE+00, 
1. OOOE+01, 
0. OOOE-00,

96. OOE+00 
3. 330E+02, 
2. 320E-04, 

7.200E+02 
3. 330E+02, 
- .320E-04,

3.100E-- •5-, 3 47 E-04, 5.7,60E-04, 3.470E-04, 

3.600E-- 6, 1.750E-04, 2.560E-04, 3.470E- 0 4 , 

3.430E+ý2, 1.66 7
E+03, 0.600E+00 

2.300E-:6, 2.320E-04, 1.680E-04, 3.470E-04, 

3.430E-C2, !.667E+03, 0.400E+00 
1.400E--6, 2.320E-04, 1.250E-04, 3.470E-04,

',0,0,0,3,0, 0.000E+00, 0.OOOE+005

0(3) 11130100 KLA JL ftEntergy CALCULATION NUMBER 
0(2) 10/10/00 JGM MAM Operations 
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Output - MHACASE4.RV5 

TRANSACT Version 1.0, Revision 2 
Based on TACT V - SEP 87 PC VERSION 

REVISED TC REVISION - December '996 
BY OMEGA TECHNICAL SERVICES, INC.  

REVISED TO REVISION 1 FEBRUARY 1995 
BY OMEGA TECHNICAL SERVICES, INC.  

MODIFIED FALL 1992 FOR GGNS 
BY OMEGA TECHNICAL SERVICES, INC.  

NUCLEAR REGULATORY COMMISSION 
ACCIDENT EVALUATION BRANCH 

DATE 11/30/2000 
T

IME 8:51:29 

MODEL SUMMARY FOR CASE i 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT) 
MHACASE4.R5 UNIT 2 MHA ESF LEAKAGE 

TIME INDEPENDENT INPUT 
CASE NUMBER i 

NODES 'STEP 
i 6 

OUTPUT CONTR L PAR Ay.ETER 
I I 

IPRINT(I) 0 0 1 

NUMBER OF DOSE EVALUATION POINTS - 3 

POWER (MWT) REACTOR SHUTDOWN TIME (HRS) 
3.087E+03 U.000E+00 

FRACTION OF ACTIVITY RELEASED FROM CORE TO CONTAINMENT BY ISOTOPIC GROUP 
HALOGENS 
5.00CE-01 O.OO0E+00 

PLATEOUT FACTOR FOR ACTIVITY RELEASED FROM 
CORE TO CONTAINMENT BY ISOTOPIC GROUP 

HALOSENS 

9.OOCE-0l 0.000E+00 

.RACTION O CORE INVENTORY AIRBORNE IN THE CONTAINMENT BY ISOTOPIC GROUP 

HALOGENS 
5.000E-02 O.OC0E+00 

ISOTOPIC SPLIT BY GROUP 
ELEM. ORG. PART.  

HALOGENS !.000E+00 0.000E+00 0.000E+00 
0.0000E 0.0007C+00 -. 0O0E+00 

'OLUME OF NODES (CU FT) 
ECS 

C,.-g0E÷04 

CONTROL ROOM VOLUME (CU FT) 

4. 000E+04 

0(3) 11130100 KLA JL ftEntergy CALCULATION NUMBER 
0(2) 10/10/00 JGM MAM Operations 

0(1) 4/25/00 JGM MAM 91-E-0117-16 
___________________ ARKANSAS 9--171 

0 8/26/99 JGM MAM NUCLEAR PAGE Attachment 2 
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DATA FROM NUCLIDE FILE ICRP30A

SOURCE 
Ci./MWT) 

2.5080000E+04 
3.9060000E+04 
5.622CC00E+04 
6.5750000E+04 
5.1T30000E+04

DECAY CONSTANT 

3.5870390E-03 
2
.g%68400E-C0 

_8400E-0 
3.0208000E-01 
'. 310400E-01

DOSE CONVERSION FACTORS 
WHOLEBDY SKIN-B THYROID 
5.590E-02 3.070E-02 1.100E+06 
3.550E-3! 1.100E-01 6.300E+03 

! -2 9.900E-02 .800E+05 
4.11 F- I 1.420E-01 _.!00E+03 

,40 1 .860E-02 3-.100E+04

TIME DEPENDENT :NPUT 
CASE NUMBER -

TIME INTERVAL 
INITIAL FRACTION 
CONTROL ROOM 

3.43000E+02 i.  
CR FILTER EFF 
CR FILTER EFF 
CR FILTER EFF 
DOSE PARAMS 

3.10000E-05 3.  
TIME INTERVAL 
TRANSFER CFM 
TIME INTERVAL 
DOSE PARAMS 

3.10000E-OS 3.  
TIME INTERVAL 
DOSE PARAMS 
3.60000E-06 i, 

TIME INTERVAL 
CONTROL ROOM 

3.43000E+02 1.  
DOSE PARAMS 
2.30000E-06 2.  

TIME INTERVAL 
CONTROL ROOM 

3.43000E+02 1.  
DOSE PARAMS 

1.40000E-06 2.

0 
0 
0 

.66700E+03 

0 

* 47000E-CA 
0 
0 

.47000E-04 
0 
0 

.66700E03 
0 .47000E-04 

0 

0 
.66000E-04 

0 
0 

. 66700E+03 
0 

. 32000E-04

1. 00000E 

3 

a.-7000E

6. -
h

000E 

6. OOOOOE 

0 

* OE 

.00000E 

1. 25000E

0 

+O00

- 0..O C
0 00E+00 

- 1.0CO00E+01 
5 . O00E+O

4.30000E-01 

3.33000E+02

0 9.50000E+01 9.90000E+01 
0 0.51000E+01 9.90000E+01 
0 - .5 J0E+0i 9.90000E+01 
U B 6.A300E-04 3.470OOE-04 
-04 3.4700CE-04 1.00000E-01 
0 2 4.3 000E-01 2.00000E+00 

2D . OE+00 8.O0000E+O0 
0E00E+00 3.47000E-04 

-04 3.4700CE-04 1.00000E-01 
- 2.C O00E+00 -. 40000E+01 

0 0.01000E+00 i.75000E-04 
-04 3.47000E-04 1.00000E-01 
0 2 2-.40000E+01 9.60000E+01 
0 5 1. I0000E+01 3.33000E+02
-01 

-04 
0 
0 
-01 
0 
-04

7 O.0O000E+O0 
3.47000E-04 

2 9.60000E+01 
5 1.00000E+01

2.32000E-04 
5.00000E-02 

7.20000E+02 
3.33000E+02

0.0O000E+O0 2.32000E-04 
3.47000E-04 5.OOOOOE-02

ACTIVITIES (CI) AT END OF TIME STEP I 

CASE NUMBER 1

STEP START TIME AT O.000E+00 -iRS) STEP END TIME AT 4.300E-01 (HRS)

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

ROUP FORM BY GROUP BY FORM ECCS 
HALOGENS ELEM. 3.231E+07 3.23iE+'7 3.-231E-07 

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP 

CROUP FORM BY GROUP BY FORM ECCS 

ACTITY RELEASED TO ENVIRONMENT :ND IN EACH NODE AT END OF... 4.300E-01 (HRS)

-SO NAM ENV. ECCS

ISOTOPE 
-AM E 

131 
l 32 

3 133 
134 
' 135

SPLIT 
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.

SKIN-G 
7.950E-02 
5.370E-01 
1.310E-01 

360E-01 
6.20E-01

SKIN-T 
0. OOOE+O0 
O.0O0E+00 
0. 000E+O0 
0. 000E+00 
0. OOOE+00

i 31 0.OOOE+00 3.865E+06 

0(3) 11130100 KLA JL in Entergy CALCULATION NUMBER 
0(2) 10/10/00 JGM MAM Operations 
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O.OOOE+00 5.169E+06 
0.OO0E+00 8.555E+06 
O.OOOE+00 7.188E+06 

.O00OE+00 7.535E+06 

CONTROL ROOM ACTIVITIES AT END OF... 4.300E-0i 'OURS 
ALL ACTIVITIES IN CI

ISOTOPE 
NAME

AIRBORNE INTAKE FILTER

N.TEGRATED FILTER ACTIVITIES AT END OF... -. 300E-01 
ALL ACTIVITIES IN CI

EXCLUSION BOUNDARY 
CALCULATED UNREDUCED 
DOSE (REM) DOSE (REM) 

FOR THIS ACCUM. FOR THIS ACCUM.  
TIME STEP TIME STEP 
0.000E+O0 O.OOOE+00 9.788E-02 9.788E-02 
O.OOOE+O0 O.OOOE+00 3.862E-02 3.862E-02 
O.OOOE+O0 O.OOOE+00 2.461E+01 2.46iE+0-1 
0.OO0E+00 0.000E+00 1.394E-01 7.394E-01 
O.OOOE+O0 O.OOOE+00 L.781E-01 i,8E-OI

LOW POPULATION DONE
CALCULATED 
DOSE (REM) 

,OR THIS ACCUM.  

"TIME STEP 
O.OOOE+00 O.OOE+00 
O.OOOE+O0 O.OO0E+00 
O.000E+00 O.OOOE+00 
O.OOOE+OO O.OOOE+00 
O.OOOE+OO O.OOOE+00 

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
O.OOOE+00 O.OOOE+O0 
O.OOOE+00 O.OOOE+00 
O.OOOE+O0 O.OOOE+00 
0.OOOE+O0 O.OOOE+O0 
0.OO0E+00 O.OOOE+O0

-EC:RC FILTER

(NREDUCED 
DOSE (REM) 

7OR THIS ACjU.  
TIME STEP 
4.668E-03 4.668E-03 
1.842E-03 1.842E-03 
i.I73E+00 1.173E+00 
6.650E-03 6.650E-03 
8.492E-03 8.492E-03 

ONTROL ROOM DOSES 
LNREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
i.471E-01 1.47!E-0' 
5.805E-02 5.305E-02 
3.698E+C1 3.698E+OI 
2.0j96E-01 '.096E-01 
-. 676E-01 2.676E-01

ACTIVITIES (CI) AT E'ND OF TINE STEP 

CASE NUMBER I

{77- START TIME AT 4.300E-01 (HRS) STEP END TINE AT 2.000E+O0 (HRS)

ACTIVITY DISTRIBUTION IN THE NODES 'ODELED 
BY CHEMICAL/PHYSICAL FORM AND 3ROUP 

FORM BY GROUP BY FORM ECCS 
HALCZENS ELEM. 2.365E+07 2.365E+07 -. 365E+07 

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FRCM 7a=- NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FCRM _ ROUP

GRcU FORM BY GROUP BY FORM ECCS 
4i qP7E+Olq A qrnw-•A1 jqJ

ORGAN 
NAME 

WHOLEBDY 

S?[I),'-B 

THYROID 

SK-N-T 

ORG ,a' 
NAME 

WHOLEBDY 
5•!N-O 
THYROID 

'IýO DM 

S'IN-G

A7~4fl•1

0(3) 11/30/00 KLA JL C UM 
ý== Entergy CALCULATION NUMBER 

0(2) 10/10/00 JGM MAM Operations 
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ACTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF... 2.O00E+O0 (HRS( 

C-O '-0m ENV. ECCS 
T 131 6.996E+00 3.843E+06 

132 1.495E+00 3.239E+06 
i 33 _.5ý13E+O! 8.!2C7+06 

7 134 7-420E+00 2.040E+06 
S 135 I.263E+01 6.409E+06 

CONTROL ROOM ACTIVITIES AT END OF... -. uEO0 HOURS 
ALL ACTIVITIES IN CI 

ISOTOPE AIRBORNE INTAKE FILTER RECIRC FILTER 
NAME 

i 131 9.366E-06 1.064E-03 2.853E-05 
i 132 9.144E-06 i.139E-03 2.859E-0s 
T 133 2.006E-05 2.300E-03 6.128E-C5 
1 134 7.845E-06 1.12SE-03 2.546E-0S 
1 135 1.637E-05 1.920E-03 5.032E-05 

INTEGRATED FLTER ACTIVITIES AT END OF....000E-+0 HOURS 
ALL ACTIVITIES IN CI 

DOSES FOR TIME STEP 
CASE NUMBER I 

STEP START TIME AT 4.300E-01 (HRS) STEP E TID TiE AT 2.000E-00 '-RS) 

PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

ORGAN GROUP FORM BY FORM BY GROUP ECCS 

WHOLEBDY HALOGENS ELEM. 1.000E+02 1.O00E+02 1.000E+02 

SKIN-B HALOGENS ELEN. 1.OOOE+02 1.O00E+02 1.00OE+02 

THYROID HALOGENS ELEIM. 1.OOOE+02 1.000E+02 1.000E+02 

SKIN-G HALOGENS ELEM. 1.000E+02 1.000E- 0 2 1.00OE+02 

SKIN-T HALOGENS ELEM. 1.OOOE+02 1.O00E÷02 1.000E+02 

EXCLUSION BOUNDARY 
HRGAN CALCULATE - NREDUCED 

'AME DOSE (REM) DOSE (REM) 
FOR THIS ACCUN. FOR THIS ACCUM.  
"TIME STEP TIME STEP 

WHOLEBDY 6.906E-03 6.906E-03 2.489E-01 3.467E-01 
28IN-B .81E-03 2.8-IE-C3 1.038E-01 1.424E- 1 

THYROID 2.451E+00 2.451E+00 8.832E+01 !.129EO02 
SKIN-G 9.835E-03 9.83SE-03 3.544E-01 4.939E-01 
SKIN-T 1.272E-02 1.272E-02 4.583E-01 6.363E-0i 

I W POPULATION ZONE 
ORGAN CALCULATED UNREDUCED 
NAME DOSE (REM) DOSE (REM) 

FOR THIS AC'MN. FOR THIS ACCUM.  
TIME STEP TIME STEP 

"WHOLEBDY 3.293E-04 3.29-E-04 1.187E-02 1.654E-02 
SKIN-B 1.374E-04 1.3:-E-04 4.951E-03 6.793E-03 
THYROID .io9E-01 1.169E-01 4.212E+00 5.386E+00 

SKIN-G 4.691E-04 4.691E-04 1.690E-02 2.355E-02 
SKIN-T 6.06SE-04 6.065E-04 2.186E-02 3.03S5--02 

0(3) 11/30/00 KLA JL ftEntergy CALCULATION NUMBER 
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CALCULATED 
DSE (REM) 

FOR THIS ýCCUM.  
TIME STEP 
1.652E-06 1.652E-06 

2.20E-0' 2-.28OE-05 
CS1E-02 2.051E-02 

2.333E-C -2.353E-06 

256E-05 2.siEE-05

CONTROL ROOM DOSES
UNREDUCED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
3.741E-01 S.212E-01 
I.560E- 01 2.14IE-01 
1.328E+02 '.697EU02 
5.327E- - 7.423E-01 
6.888E-01 3.564E-01

ACT\VI
T

IES (CI) AT END OF TIME STEP 3 

CASE NUMBER I

SEP START T!ME .C 2-.00E+0C' IRS) CTEP END TIME AT 8.000E+00 CRS)

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FWRM AND GROUP 

GROUP FORM BY 
2

ROUP BY FORM ECCS 
HALOGENS ELEM. 1.4-3E+07 1.443E+07 1.443E- 7 

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR T3E PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP 

GROUP FORNM Y UROUP BY FORM ECN S 

HALOGENS ELEM. 1.240E+02 I.2O0E+02 1.737E-)2 

ACTIVITY RELEASED CO ENVIRONMENT AND IN EACH NODE AT END OF... 8.000E-00 (HRS)

ISO NAM 
1 131 
I 132 
I 133 
1 134 
7 135

ENV.  
3.337E+01 
1.797E+01 
6.621E+0i 
1.034E+0-l 
4.5,8E+01

T>15 
3.762E+06 
- .429E+0S 
6. 654E+06 
1.658E+04 

452E+06

CONTROL ROOM AC
T

IVITIES AT END OF... 3.000E+00 HOURS 
ALL ACTIVITIES IN CI

hITAKE FILTER 

'.405E-03 
).2E-03 

.463E--3 
L.706E-04 
-4. 005E-03

RECIRC FILTER 

- 065E-04 
1. 19E-C4 

'.009E-04 
7.044E-06 
1.227E-04

'ICECRATED FILTER z-A-"TlES .T END OF...  
ALL ACTIVITIES IN CI

)OE+00 H0URS

DOSES FOR TIME STEP 3 
CASE NUMBER I

SEP START TIME AT 2.OEE+00 (NRS) STEP END TIME AT 8.000E+OC

-ECENT OF DOSE CONTRIEUTI:N FROM EACH NODE 
-Y CKEMICAL/PHYSICAL FORM AND GROUP

NOAW 2301 IF 373M FM FAPM FM OFFITIP PCC'•2

ORGAN 
'AME 

WHOLEBDY 
SKIN-B 
"THYROID 

SKIN-G 
SKIN-T

ISOTOCE 
JAME

AIRBORNE 

.506E-06 

1.055E-05 

4.773E-07 

6. 690E-06

ýHRS)

0(3) 11/30/00 KLA JL A 
Entergy CALCULATION NUMBER 

0(2) 10/10/00 JGM MAM Operations 
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NHOLEBDY HALOGENS ELEM. 1.000E+02 1.000E+02 1.000E,02 

SKIN-B HALOGENS ELEM. 1.000E+02 1.000E+02 1.000E+02 

THYROID HALOGENS ELEM. 1.OOOE+02 1.000E+02 !.000E+02 

SKIN-G HALOGENS ELEM. 1.000E+02 1..00E+02 I.O00E-02 

SKIN-T HALOGENS ELEM. 1.000E+02 1.300E,02 -O0E-02 

EXCLUSION BOUNDARY 
ORGAN CALCULATED -NREDUCED 
NAME DOSE (REM) DOSE (REM) 

FOR THIS ACCUM. FOR THIS ACCUM.  
TIME STEP TIME STEP 

WHOLEBDY 0.000E+00 6.906E-03 0.000E+00 3.467E-0i 
SKIN-B 0.OOOE+O0 2.881E-03 0.O00E+-0 1.424E-01 
THYROID 0.O00E+0O 2.451E+00 0.OD0E-00 1.129E+02 
SKIN-G 0.OOOE+00 9.835E-03 0.000E+00 4.939E-01 
SKIN-T 0.O00E+O0 1.272E-02 0.00DE+00 6.363E-01 

LOW POPULATION ZONE 
ORGAN CALCULATED NNREDUCED 
NAME DOSE (REM) 0OE REM) 

FOR THIS ACCUM. FOR THIS ACCUM.  
TIME STEP TIME STEP 

WHOLEBDY 5.983E-04 9.276E-04 2.156E-02 3.809E-02 
SKIN-B 2.953E-04 4.327E-04 1.064E-02 1.744E-02 
THYROID 4.228E-01 5.397E-01 1.523E-C1 2.062E-01 

SKIN-G 8.518E-04 1.321E-03 3.069E- 2 5.424E-02 
SKIN-T 1.147E-03 1.734E-03 4.133E-02 7.i6SE-02 

CONTROL ROOM DOSES 
ORGAN CALCULATED UNREDUCED 
NAME DOSE (REM) DOSE (REM) 

FOR THIS ACCUM. FOR THIS ACCUM.  
TIME STEP TIME STEP 

WHOLEBDY 2.247E-06 3.899E-06 4.005E-01 9.217E-01 
SKIN-B 3.670E-05 5.951E-05 1.977E-01 4.11BE-01 
THYROID 5.419E-02 7.470E-02 2.831E+02 4.528E+02 

SKIN-G 3.199E-06 5.552E-06 5.703E-01 1.313E+00 
SKIN-T 3.990E-05 6.506E-05 7.680E-01 1.724E+00 

ACTIVITIES (CI) AT END OF TIME STEP 4 

CASE NUMBER I 

STEP START TIME AT 8.000E+00 (HRS) STEP END T7ME AT 2.400E+01 (HRS) 

ACTIVITY DISTRIBUTION 7N THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

GROUP FORM -Y GROUP BY FORM ECCS 
HALOGENS ELEM. 8.132E+06 8.132E+06 8.132E+06 

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP 

,GROUP FORM BY GROUP BY FORM ECCS 
HALOGENS ELEM. 1.965E+02 1.965E+02 3.702E-02 

ACTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF... 2.400E+01 (HRS) 

ISO NAM ENV. ECCS 

0(3) 11130100 KLA JL M Entergy CALCULATION NUMBER 
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131 1.010E+02 3.552E+06 
O32 2.006E+01 4.636E+03 

L33 L.617E+02 3.913E+06 
134 1.036E+01 4.429E-02 
Si35 7.705E+01 6.632E+05 

CONTROL ROOM ACTIVITIES AT END OF ... 2.400E+0i 
ALL ACTIVITIES IN CI 

ISOTOPE AIRBORNE INTAKE FILTER 
NAME 

1 131 2.353E-06 5.909E-03 
1 132 6.602E-09 ?.292E-05 
1 133 3.289E-06 -. 604E-03 
I 134 6.ciSE-1! 9.530E-07 
I 135 1.052E-06 c .015E-03 

iNTEGRATED FILTER ACTIVITIES AT END OF... 2.400E+01 NoD 
ALL ACTIVITIES IN CI

UR

HOURS 

RECIRC FILTER 

L. 9O0E-04 
2.793E-06 

SZ.43E-04 
2.479E-08 
6.355E-OS 

S

DOSES FOR T"ME STEP 4 
CASE NUMBER 1 

STEP START TIME AT 8.000E+00 WnRS) STEP END TIME AT 2.400E+0
1

(HRS)

PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

GROUP FORM RV FORM BY GROUP ECCS 

HALOGENS ELEM. 1.000E+02 .000E-02 1.000E+02 

HALOGENS ELEM. 1.000E+02 1.O00E+02 L.O00E+02 

HALOGENS ELEM. 1.000E+02 1.300E+02 L.000E,02 

HALOGENS ELEM. 1.040E-02 1.300Ev02 1.040E-'2 

HALOGENS ELEM. 1.000E+02 1.000E+02 1.000E-02

CALCULATED 
DOSE (REM)

FOR THIS 
TIME STEP 
0. OOOE+00 
3.OOE-u00 
0. 000E+00 
I. OOOE+O0 
0. OOE+O0 

CALC 

DOSE 

FOR THIS 
TIME STEP 
7.567E-05 
4.776E-05 
S.83!E-02 
1.079E-04 
1.-57E-04

EXCLUSION BOUNDARY
UNREDUCED 
DOSE (REM)

AC=UM. FOR THIS AC CM.  
TINE STEP 

6.906E-03 o .D00E00 3.467E-01 
2.99!E-03 5'. !COE+00 1.424E-01' 
2.45iE÷00 0.200E-00 1.129E+02 

9.835E-03 0.00E+00 4.939E-01 
1.272E-02 0.000E+00 6.363E-0

1 

LOW POPULATION ZONE 
ULATED UNREDUCED 

(REM) DOSE (REM) 
ACCUM. FOR THIS ACCUM.  

TI
M

E STEP 
1.003E-03 2.725E-03 4.082E-02 
4.80SE-04 1.-20E-03 1.916E-02 
5.980E-01 1.100E+00 2.272E+01 
1.429E-03 3.096E-03 5.8i3E-02 
1.909E-03 5.606E-03 7.729E-02

CALCULATED 
DOSE (REM) 

mO 'T'UTC ŽCIM

:ONTROL ROOM DOSES 
UNREDUCED 
DOSE (REM) 

-5 73ZTC Zo"'Im

ORGAN 

WHOLEBDY 

SKIN-B 

THYROID 

SKIN-G 

SKIN-T

ORGAN NAME

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 
NAME 

WHOLEBDY 
SKIN-B 
"THYROID 

SKIN-G 
SKIN-T

ORGAN 
NAME

0(3) 11/30/00 KLA JL a 
j Entergy CALCULATION NUMBER 

0(2) 10/10/00 JGM MAM Operations 

0(1) 4/25/00 JGM MAM 91-E-0117-16 
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5. 016E-06 
8. 264E-05 
1. 314E-01 
7. 144E-06 
8. 978E-05

TIME STEP 
1. 938E-01 
1.223E-01 
2. 961E+02 

2.763E-01 
3. 987E-0i

1. 116E+00 
5. 342E-01 
7.489E+02 
1.589E+00 
2. 123E+00

ACTIVITIES (CI) AT END OF TIME STEP 

CASE NUMBER 1

STEP START 7TNE AT 2.400E+01 (HRS) STEP END TIME AT ?.600E-01 :HRS)

ACTIVITY DISTRIBUTION IN THE NODES MODELED 
BY CHEMICAL/PHYSICAL FORM AND GROUP 

GROUP FORM BY GROUP BY FORM ECCS 
HALOGENS ELEN. 3.102E+06 3.102E+06 3.132E+06 

ACTIVITY CONTRIBUTION TO THE ENVIRONMENT FROM EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL FORM AND GROUP 

GROUP FORM BY GROUP BY FORM ECCS 
HALOGENS ELEA. 3.918E+02 3.918E+02 7.620E+02 

ACTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF... - . 600E+01 RS)

Iso NAkm 

1 132 
i 133 

1 134 
1 35

ENV.  
3. 615E+02 
2. 07E+01 
2. 855E+02 
1.C36E+01 
8.449E+01

ECCS 
2. 743E+06 
2.27 9E-06 
3. 586E+05 
3. 680E-27 
3. 960E+02

CONTROL ROOM ACTIVITIES AT END OF... 9.600E+01 HOURS 
ALL ACTIVITIES IN C!

AIRBORNE INTAKE FILTER

1.322E-06 
8.293E-l1 

6. 218E-07 
2.538E-16 
3. 646E-08

. 138E-02 
4. 707E-07 
3.933E-03 
1. 669E-12 
i. 955E-04

RECIRC FILTER 

3.729E-04 

1. 2.6E E-04 
4.34!E-14 

O.Z73E-06

NTEGRATE? F -L;ER ACTIVITIES AT END OF... 9.600E+01 HOURS 
ALL ZA7IVITIES IN CI

DOSES FOR TIME STEP 5 
CASE NUMBER 1

STEP START TIME AT 2.400E+01 (HRS) STEP END TIME AT 9.600E+01

PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
BY CHEMICAL/PHYSICAL FORM AND GROUP

ORGAN VRC P 

WHOLEE- H.ALCENS 

SKIN-B HALCENS

FORM BY FORM 3Y GROUP ECCS 

ELEM. 1.000E+02 U.000E+02 1.000E-C2 

ELEM. 1.000E+02 1.000E+02 1.000E+02

WHOLEBDY 
SKIN-B 
THYROID 

jKiN-G 
SKIN-T

TIME STEP 
I.!ISE-06 
2.313E-05 

. 669E-02 
!.-92E-06 
2. 473E-05

ISOTOPE 
NE 

131 
132 
133 
134 
135

:HRS)

0(3) I1/30/00 KLA JL Entergy CALCULATION NUMBER 
0(2) 10/10/00 JGM MAM Operations 

0(1) 4/25/00 JGM MAM A 91-E-0117-16 
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THYROID HALOGENS ELEM. 1.O00E+02 1_000E+02 I.  

SRIN-G HALOGENS ELEM. 1.000E+02 1. 00E+02 1.  

.§':N-T HALOGENS ELEM. l. 00E+02 1.000E+02 1.

EXCLUSION BOUNDARY

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
ý.000E+00 6.906E-03 
0.0O0E+00 2.881E-03 
0.000E+00 2.45iE+00 
0.000E+00 9.835E-03 

.0.0U0E+00 1.272E-02

ORGAN 

S2KIN -G 
VpIN-T 

ORGAN 
NAME 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 
NAME 

WHOLEBDY 
SKIN-B 
THYROID 

NKIN-G 
SKIN-T

FOR THIS 
TIME STEP 
-0. 00E+OOC 
0.000E+00 
0.000E+00 
0.OOOE+00 
n.000E+00

LOW POPULATION ZONE

EDUCED 
E :REM) 

A'CCUM.  

.424 E-( 
A.2E+< 

4. 939O
6. 363E-

U-'NREDUCED 
OSE 'REM) 

FOR THIS ACCUM.  
TIME STEP 

_.147E-03 4.197E-02 
8.116E-0 1.99E

,.969E+00 269E+0
1.638E-03 .9 

INTROL ROOM N SES 
\kREC'UCED 

SE REM 
FOR THIS CCUM.1 

TIME STEP 
8.377E-0_2 1 .199E' 

5.928E-02 5.934E-5 
3.244E+02 i.-73E+02 
1.1965-01 ' .- O9E+ 
1.789E-01 2.302E+iC

ACTIVITIES (Ci) AT END 0F TM
5
E STEP 6 

CASE NUMBER 1

STEP START TNME AT 9.600E+01 "f'RS) 7S=P ENC TIME AT 7.20'E-£2- HRS)

ACTIVITY DISTRIBUTION IN THE NODES '0DELED 
BY CHEMICAL/PHYSICAL FORM AN: SROUP 

3 yM r GROUp - j1 R CCS 
HA -LOjGENS ELEM. 

0.923E+05 *.923E+05 2.923E-0 

ACTI''Y CONTRIBUTN N TO THE ENVIRONMENT R EACH NODE MODELED 
FOR THE PLANT BY CHEMICAL/PHYSICAL 7-RM AND GROUP 

-ROUP FORM BY GROUP =Y FORM ECCS 
HALOGENS ELEM. 3.022E+02 2.022E+02 1. 64E-03 

ACTIVITY RELEASED TO ENVIRONMENT AND IN EACH NODE AT END OF... . 5-E-02 [HRS)

ISO NAN 
- 131 
1 132 

I 133 
I 134

ENV.  
' 5!E+03 

.007E+0i 
980E+02 

1.036E+01

ECCS 
-. 9237-5 
0.000E- 0 
3.633E-74 
0.000E- 0

O0E+02 

'OE÷02

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
6.371E-05 1.067E-03 
4.509E-OS 5.256E-C4 
1.649E-01 7.629E-01 
9.098E-05 1.520E-03 
1. 3

61E-04 2.045E-03 

CALCULATED 
DOSE (REM) 

FOR THIS ACCUM.  
TIME STEP 
5.873E-07 5.603E-06 
1.356E-05 9.620E-05 
7.466E-02 2.061E-0C 
8.387E-07 7.983E--6 
1.440E-05 i.042E-04

1 !35 3.449E+01 4.53!-E7-26 

0(3) 11/30/00 KLA JL im Utergy CALCULATION NUMBER 
0(2) 10/10/00 JGM MAM = Operations 

0(1) 4/25/00 JGM MAM 91-E-0117-16 ARKANSAS 9--171 
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"CONTROL ROOM ACTIVITIES AT END OF... 7.200E+02 
ALL ACTIVITIES IN CI 

ISOTOPE AIRBORNE jNTAKE FILTER 
NAME

" " 3.440E-07 
- -3 -3.500E-21 

-- 5.387E-09 
S:34 L.810E-42 

' !• 1.870E-l2 

INTEGRATED FILTER ACTII-TIES AT END OF...  
ALL ACTIVITIES IN CI

HOURS 

RECIRC FILTER

1.657E-02 3.496E-04 
*.'22E-16 5.188E-18 
-. 430E-34 -.984E-06 
-. 032E-37 2.684E-39 

C.636E-08 _.71E-09 

.L30E+02 HOURS

DOSES FOR TIME STEP 6 
CASE NUMBER 1 

STEP START TIME AT 9.600E+01 (HRS) 3TEP END TIME AT 7.200E+02 NARS) 

PERCENT OF DOSE CONTRIBUTION FROM EACH NODE 
iY CHEMICAL/PHYSICAL FORM AND GROUP 

ORGAN SROUP FORM a" FORM By IROUP EccS 

WHOLEBDY HALOGENS ZLEM. -. "00E,02 - .- E+02 1.00CE-02 

SKIN-B HALOGENS ELEM. " 00Ei2 - .100E-02 1.000E-02 

THYROID HALOGENS ELEM. I.000E+02 1.300E+02 1.000E+02 

SKIN-G HALOGENS ELEM. 1.000E+02 1.000E+02 1.000E+02 

SKIN-T HALOGENS ELEM. 1.000E+02 1.300E+02 1.OO0E+02

CALULLATE 
DOSE REM 

FOR THIS ANCU 
TIME STEP 
0.0D0E+O0C *. 0 
0.020E+0c Z.081 
0.0c0E+0c 2.05 
D.030E+0C -. ?3 
0.0E+0C -. 272 

CALC'LATE 
DOSE RE> 

FOR THIS ACC 
TIME STEP 
6.339E-05 1.130 
3.550E-05 .61i 
2.829E-01 .046 
9.01SE-05 -. 61 
1.15-E-04 '.71 

CAL=UATE 
DOSE RE) 

FOR THIS A CC 
TIME STEý

4. 91E-0- .08 
9.-56E-0 - .050 
1.144E- 1 3.105

EXCLUSION BOUNDARY 
ED UNREDUCED 
4) DOSE iREM) 
UM. FOR THIS ACCUM.  

TIME STEP 
6E-03 0.000E+00 3.467E-01 
£E-03 0.000E+00 1.424E-01 
EE+00 0.030E+O0 1.129E,02 

5E-03 0.ODDE+00 4.039E-01 
2E-02 0.000E+00 6.363E-0C 

LOW POPULATION ZONE 
ED UNREDUCED 
4) DOSE REM) 
UM. FOR THIS ACCUM.  

TIME STEP 
OE-03 1.136E-03 4.310E-02 
IE-04 6.360E-04 2.060E-02 
6E+0c 5.067E+00 3.0 7

6E+0i 
OE-03 1.616E-03 6.13SE-02 
1E-03 2.252E-03 8.199E-02 

CONTROL ROOM DOSES 
ED UNREDUCED 
4) DOSE (REM) 
UM. 3

0R THIS ACCUM.  
TIME STEP 

2E-06 1.014E-01 1.30!E+00 
OE-04 5.678E-02 6.502E-01 
5E-01 6.767E+02 I.D50E+03

SKIN-G 6.816E-0" .664E-06 ..443E-0' 1.853E+00 

0(3) 11/30/00 KLA CL a Entergy CALCULATION NUMBER 
0(2) 10/10/00 JGM MAM • Operations 

0(1) 4/25/00 JGM MAM 91-E-0117-16 ______ __________ ARKANSAS 9--171 
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ORGAN 
NAME

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

ORGAN 
NAM• 

WHOLEBDY 
SKIN-B 
THYROID 

SKIN-G 
SKIN-T 

SRGAN 
NAME 

h'HOLEBDY 
SKIN-B 
THYROID



SKIN-T 9.438E-06 1.136E-04 2.010E-01 2.503E+00

PAGE 1

SUMMARY OF OFF-SITE DOSES

7'NTROL ROOM HABITABILITY ANALYSIS, ICRP 3 ATA
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS
EACH 
STEP 
9. 7

88E-02 
2.489E-01 
0. 000E+00 
0. O0OE+00 
0. 000E+00 
0. 000E+00

:RANSACT)
FOR WHOLEBDY DOSE (REMS) 
CONTAINMENT rITH \O 7S

LOW POPULATION ZONE
ACCUM. EACH 

STEP 
9.788E-02 4.668E-03 
3.467E-01 1.167E-02 

3.467E-01 2 i56E-02 
3.467E-01 2.725E-03 
3.467E-01 1.l47E-03 
3.467E-01 1.136E-03

TOTAL 3.467E-01 TOTAL 4. 10E-02

CONý
AUM. EACH 

ZTEP 

.668E-03 i.4 iE-01 
- .54E-02' . 1-01 

4.C005E-01 
4 82E-C2 1.938E-01 

4.197E-02 8.377E-02 
.3 10E->2 1. 14E-01

TROL ROOM 
ACCUM.  

1 471E-01 

9. 217E-01 
* Ii6E+00 

' 199E+00 
-. 301E+00

TOTAL 1.30-!E+00

CALCULATION FOR WHOLEBDY DOSE (REMS)
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW Z0OULATIONONE 
EACH ACCUM. EACH ACCUM.  
STEP STEP 
0.000E+00 0.000E+00 *.000E÷ .  
6.906E-03 6.906E-03 3.293E-04 3.293E-n4 
0.000E+00 6.906E-C3 . -93E-C4 -- 4 
0.000E+00 6.906E-03 .5 67E- I. 

0.000E+00 6.906E-03 37iE-D ."
0.000E+00 6.906E-03 6.339E-0-5 .'30E-03 

TOTAL 6.906E-03 TOTAL 1.130E-'3

CONT 

STEP 
OEf+00 

I.652E-06 
1.£7E-06 
ii6E-06 
.g3E-0:ý 

4.791E-07 

TOTAL

ROL ROOM 
ACCNUM.  

C.000E+00 

- . 652E-06 
3 899E-06 
5.016E-06 

5.603E-06 
6.082E-06 
o6 082E-06

PAGE 2

SUMMARY OF OFF-SITE DOSES

HABITABILITY ANALYS]
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS 

EACH ACCUM.  

STEP 
3.862E-02 3-862E-02 
-. 038E-01 1.424E-01 

0.000E+00 !.424E-01 
00E - 0 . E 

0.000E-00 1.424E-01 
0.CO0E+00 1.424E-01 

TOTAL 1.424E-01

IS, ICRP 30 DATA (TRANSACT) 
FOR SKIN-B DOSE (REMS) 
CONTAINMENT WITH NO ESP

LOW POPULATION ZONE 
EACH ACCUM.  
STEP

1.842E-03 
4.951E-03 
1. 064E-0 

i 72¢E- 4 
o. J16E-

.842E-03 
6.7937-03 

'. 7 E- 
1.60E-012

CONT! 
EAC i 

STEP 
7 . 05E-02 
1 360E-01 

S7E-01 
LL _3E-01 

328E-02 
78E-02 

TOTAL

CALCULATION FOR SKIN-B DOSE (REMS) 
MULTI NODE CONTAINMENT WITH -SF 

EXCLUSION RADIUS LOW POPULATION ZONE
EACH 
STEP 
0. 0O0E+00 
2.881E-03 
0. 000E+00 
O.000E+00 

O.E00E+00 
0. 000E+O0

ACCUM. EACH 
STEP 

O.000E+O0 0.OOOE+00 
2.881E-03 1.374E-14 
2.881E-03 9.953E-04 
-. 881E-03 4.776E-05 
2.881E-03 4.509E-?S 
2.881E-03 3.550E-57

TOTAL 2.881E-03

CONT
ACCU-M. EACH 

STEP 
0 000E+O0 0.OOE+00 
! 4E-04 C290E-05 

4.327E-04 3.670E-05 

4.805E-04 2.3!3E-05 
c256E-0 1 -356E-05 

-:61E-04 8. 56E-06
TOTAL 5.6117-04

"ROL ROOM 
ACCUM.  

0.000E+00 
2.280E-05 
5.95!E-05 
8.264E-05 
9.620E-05 
1. 050E-04

"TOTAL 1.050E-04

-TAR T T!ME 
-RS) 

.000E+00 
-4.00E-01 
2.000E+00 
.000E+00 

-. 400E+01 
•.600E+01

START 
TIME 
iHRS) 

.000E+00 
4.300E-01 
2.000E+00 

O0CE+00 
-. 400E+01 

9.600E+01

CONTROL ROOM 

START 
TNME 
IHRS) 

0OE+00 
4.300E-01 

.0
0 ,cE+O 0

ROL ROOM 

ACCUM.  

5. 805E-02 
2 141E-01 
4.i18E-01 
5.34 7-01 
5.934E-01 
6.502E-0! 
6.502E-01

START 
TIME 

000E+00 
;.300E-01 
2. 000E-00 
ý.000OE+00 
L.400ED01 

0.600E+01

0(3) 11/30/00 KLA JL CALCULATION NUMBER 
0(2) 10/10/00 JGM MAM Operations 

0(1) 4/25/00 JGM MAM 91-E-0117-16 
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PAGE 3

SUMMARY OF OFF-SITE DOSES

CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT)
CALCULATION 
SINGLE NODE

FOR THYROID DOSE (REMSý 
CONTAINMENT WITH NO ESF

ON RADIUS PO POPULATION ZONE 
ACCUM. EACH A-CUM.  

STEP 
2.461E+0 .1 .- E-0- - .1- E+0
1.129E+02 4.2!2E+00 5 386E+00 
1.129E+02 .23E 62E+0 
1.129E+02 2.100E+00 2.272E+O! 
i.129E+02 -. 9'69E+00 -.569E+0D 
1.129E+02 5.067E+00 3.076E+01

TOTAL 1.129E+02 "TOTAL 3.076E+0!

CON 
EACH 
STEP 

1.328E+02 
2. 31E+02 
2. 961E+02 
244E+02 

6.767E+02

TROL ROOM 
ACCUM.  

K 698E+01 
1-697E+02 
4 5. 28E+02 
7 489E+02 
i 073E+03 
1.750E+03

TOTAL !.750E+03

CALCULATION FOR THYROID DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPU'LATION ZONE
EACH 
STEP 
0. DD0E+O0 
2 451E+00 
0. DD0E+O0 
0. 000E+00 
0. 000E+00 

0 00E+00

ACCUM. EACH 
STEP 

0.DODE+O0 *.j00E+c 
2.451E+00 .- 69E
2-451E+00 .  
2.451E+00-.C3 
0.451E+00 !.6 9E-U 
2.45iE+00 2.529E-'

TOTAL 2.451E+00

ACCUM. CH 
STEP 

D.000E+00 D.000E+O0 
I.169E-01 2.051E-02 
-. 397E-01 .4-19E-02 

5.980E-01 5.669E-0
".629E-01 -. *66E-02 
L.046E+00 -. 044E-01

TCTAL 1.046E+00

TROL ROOM 
ACCUM.  

* O00E+00 
2.051E-02 
*.470E-02 

1.314E-01 
.061E-01

TOTAL 3.105E-01

PAGE 4

SUMMARY OF OFF-SITE DOSES 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS
EACH 
STEP 
1.394E-01 
3.544E-01 
0. 0DDE+00 
0. 00OE+00 

O.0E-0r 
0.00OED00

FOR SKIN-G DOSE (REMS) 
CONTAINMENT WITH NO ESF 

L7W POPULATION ZONE
ACCUM. EACH 

STEP 
1.394E-01 A.650 E-03 
4.939E-01 1.'690E-n
4.939E-01 '.SEE-' 
4.9397-0! .8E1 

4.939E-0' 1.  
4.939E-i '.616E- *3

TOTAL 4.939E-0!

CONý
ACCUM. EACH 

-TEP 
6.650E-03 2.096E-01 
-. 355E-02 z .327E-01 

5 424E-02 * -703E-0i 
5 .613E-0-2 --.-63E-01

6 138E-02 '443E-31

70TAL ;138E-02

TROL ROOM 
ACCUM.  

2.096E-01 
7 .423E-01 

1.313E+00 
S- 5S9ED00 

S79E+00 

- .853E+00

TOTAL i.853E+00

CALCULATION FOR SEP-G DOSE (REMS, 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATION ZONE
EACH 
STEP 
0. DOE+00 
9. 835E-03 
0. 000E+O0 
0. 000E+00 

0 -00E+00 

TOTAL

ACCUM. EACH 
STEP 

0.000E+O0 1. 000E00 
9.835E-03 4.691E-')4 
9.835E-03 -. 518E- 4 
9.835E-03 1.079E-D4 
9 835E-03 9.098E-05 
9.8 3 5E-03 . E- 

9.835E-03 TOT-.

CONT
ACCUM. EACH 

STEP 
S.000E+00 0OE+0E00 

4.691E-04 2.353E-06 
i.321E-03 3.199E-06 
i.429E-03 '.592E-06 

.5-20E-03 . 387E-07 
i.610E-03 . E16E-C7

- 1 6i0E-''

TROL ROOM 
ACCUM.  

0 000E+00 
2. 353E-06 
5 552E-06 
7 144E-06 
7.983E-06 

.664E-06
"TOTAL 8.664E-06

ITART 
TIME 

<HRS} 

D.00 E+00 
4.300E-01 

.000 E+00 
9. OOoE+oo 
2.400E+01 
9. 600E+01

EXCLUSIC 
EACH 
STEP 
-. 461Eý0l 
8. 832E+01 
0. 000E+O0 
0. O00E+O0 
0. 00E+O0 
0. O00E+0O

START 
TIME 
ýHRS) 

0. 00E+00 

4. 300E-01 
. 000E+00 
. OO0E+00 

2 .400E+01 
9. 600E+01

START 
TIME 
(HRS) 

0. O0E+00 
4.3-00E-0! 
'.C00E+O0 

2.400)E+02 •.60E+-Oi

START 
TIME 

(HRS) 
0.000E+O0 
4.300E-01 

3.00E+O00 
8.0OOE+O00 
- . 400E+01 

S.600E+01

0(3) 11/30/00 KLA LEntergy CALCULATION NUMBER 
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0(1) 4/25/00 JGM MAM 91-E-0117-16 
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PAGE 3

SUMMARY OF OFF-SITE DOSES 

CONTROL ROOM rABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT) 
CALCULATION FOR SKIN-T DOSE (REMS)
SINGLE NODE 

EXCLUSION RADIUS 

".-, E-OI -.78E-Cl 

*. Et-0C 6.363E-0! 

*. DE+C0 6.363E-0C 
- ALOE+00 6.363E-01 

*.0E+00 6.363E-0C 
TOTAL 6.363E-01

CONTAINMENT WITH NO ESF 
LOW POPULATION ZONE 

EACH A'CCM.  
STEP 

. 49
2
E-03 q.492E-03 

2 IE-0 '.j035E-02 
4.133E-0C2 . 168E-02 7 

S.606E-03 7 .72E-02 3 
2.449E-03 7.974E-02 
2*252E-03 1.99E-u2 

TOTAL 8.19qE-0C

EACH 
STEP 

K .376 

.98-7E 

789E 
C.!0

-CNTROL ROOM 

- A £ P7E-C1 

-i - -. 24E+00 
i . 123E+00 

-01 2. 302E+00 
-! 5.03E+00 

OTAL 2. 03E+00

CALCULATION FOR SKIN-T DOSE (REMS)
MULTI NODE 

EXCLUSION RADIUS 
EASH ACCUM.  

STP 

-. :-CE+00 0.000E+00 
1.2-72EZ-02 1-272E-02 

* >E+00 1.2,27-02 
* OE+00 l.22-C2 

7-.0A+00 1.272I-0E 

TOTAL 1.17727-02

CONTAINMENT WITH ESF 
LOW POPULATION ZONE 

EACH kcCUM.  
STEP 

*.0CCE-CC * 00E+y0 

6.06SE-04 6.065E-04 '. 47E-_3 i 7 4E 3 

*~~~ E -0E 3 
. 67- 4 E4-E

4OT- 4 
EETAL ---- - i-

! NO MORE CASES 

END OF EX5E5CUTN

START 

-HRS) 

-.300E'-u 

-'.400E+O0
. 600E+C01 
*.4C0E+0I

START 
TTIMIE 
(HRS) 

4.300CE-Ci 0.000E+00 

48. 0C0E+-0 

2. 400E->1 
.00+ i

CONT! 
EACH 
STEP 
3.000E-S'0 

'.737--= 
* 44 - 5 

9. 0 7-) 

TOTA-

ROL ROOM 
,CCUM.  

.30OE+00 

2.S6E-05 -.13E--0 *. IoE-C4 

-. 'oE-u4

0(3) 11/30/00 KLA JL A 
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0(2) 10/10/00 JGM MAM Operations 

0(1) 4/25/00 JGM MAM 91-E-0117-16 
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ATTACHMENT 3

Unit 2 MIIA ESF Seal Failure 
TRANSACT Input and Output 

(MHACASE5.R5, MHACASE5.RV5)
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Input - MHACASE5.R5 
ICR?30a 

"TILTAPE 'TIMTAPE ','TINTAPE 
'CONTROL ROOM HABITABILITY ANALYSIS, >CRP 30 DATA TRANSACT) 

MHACASE5.R5 UNIT 2 MHA ESF SEAL FAILURE 

0, 0, 0, i 

sc cool 
2 9 
3.087E+03, 0.000E+00 
?.500E+00, 0.000E+00 

O.000E+00, 000CE+00 
1.300E+00, 0.000E+00, 0.000E+00 
O.00OE+00, 0.000E+00, 0.000E+00 
6.2898E+04, 4.OOOE+04

'TIME INTERVAL ',0,0,0,0,2, 
'INITIAL FRACTION',0,0,0,0,1,
'CR FILTER EFF 
'CR FILTER EFF 

CR FILTER EFF 

TIME INTERVAL 
TRANSFER CEM 

'CONTROL ROOM 
DOSE PARPIS 

.0000E+00

INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL

TIME INTERVAL 
TRANSFER CFM

INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 

"INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL

1, 1, , 0, 2, 
1,2,0,0,2, 
1, 3, 0, 0, 2, 

',0,0, 0,02, 

',0,0,0,0,2, 
',0,0,0,10,7 

, 0, 0, 0, 0, 2.  

,0,0,0 ,0,,2, 

,0,0, 0, 0,2, 
',0,0,0,0,2, 

,0, 0 , 0,0,2, 

1,0,0,0,0,2, 

',0,0,0,0,2, 
',0,0, 0,0,2, 

'2,0 ,0, 0,0,2 

',0,~,0,, 
',02,0,0.,0, 

' , 0 ,0 ,0,0,2 
',0,0,2,0, 

',*,0o,0, 0,2, 

1,0,0,0,0,0, 

0',,0 , '2,0, 5 

',0,0, 2,0, *l

'TIME INTERVAL 
CONTROL ROOM 
DOSE EARAMS 
'ENCDE+00 
' END

0 030E- 0, i.400E+0! 

*. 2 %00E '.-0 O.-' 
C.950E+02, 0.990E+02 
0.9 50E 2, 0.990E+02 

*..0-0, 0.990E+02

2. 4i ýE-0! 

3.330E+02, 3.431E-02, 1.667E+03, . 600E+00 
-.32 E-,4, Z..3. E-06, 2.320E-04, 1.680E-04, 3.470E-04,

2. 45CE+0!, 
0 .000E+00 

2. 460E,01, 
2. 47 DE,0i 

2.480E+01, 
2.4 90E+0! 
2.500E+01, 
2. 510E-01, 
2.52CE+01, 

2. vcE-0c! 
2.54 E+0, 
2. 550E+01, 

2.5SKE-0i, 
2.380E÷02, 

1.590E+01, 

1.613E-01, 
1. 620E+01, 
L. 633E-01, 
2.640ET01, 
2.650E-0!, 
2. 660E+01

2.420E÷0! 
2.43CE+0! 

1. 44CE201 
E.45CE,01 

Z.460E+01 

2. 4 7 E+-'* 470E+-01 
2 480E+01 
2 .490E+0! 
2 . 500E+01 
2 .51 0E+01 
2. 520E+01 
2 330E+01 
2. 540E+01 
2 . 550E+01 
2. 560E+0! 
2. 570CE+01 
2 S80E+O! 

. 590E.0L 
2. 600E+0I 

. 61c GE
L.620Eý01 
2. 630E+01 
L . 640E-0I 
2 650E+0 1 

2 .660QE01 
9. 60&E+01

9.600E-01, 7.200E+02 
1.000E+01, 3.330E+02, 

.00E-00, 32.320E-04, 

O.000E+00, 0.000E+o00

3.432E+02, 1.667E+03, 0.400E+00 
1.4::E-06, 2.320E-04, 1.250E-04, 3.470E-04,

'TIME 
TIME 

,TIME 
'TIME

'TME 
'TIME 

'TIME 
'TIME 
'TIME 

'TIME 
'TIME 
'TIME 

'TIME 
'TIME 
'TIME 
'TIME 
'TIME 
'TIMIE 
T71ME 

'TIME 
'TIME 
'TIME 
TIME 
TIME 
TIME

*Entergy CALCULATION NUMBER 
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Output -MHACASE5.RV5 

TRANSACT Version 1.0, Revision 2 
Based on TACT V - SEP 87 PC VERSION 

REVISED TO REVISION 2 December i99r 
BY OMEGA TECHNICAL SERVITCE, -'C.  

REVISED TO REVISION I FEBRUARY !9E 
BY OMEGA TECHNICAL SERV7CES, '.C.  

MODIFIED FALL 1992 FOR GCNS 
BY OMEGA TECHNICAL SERVPCES, 

NUCLEAR REGULATORY COMMISSION 
ACCIDENT EVALUATION BRANCH 

DATE 11/30/2000 TIME 8:54:46 

MODEL SUMMARY FOR CASE 1 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT 
NHACASE5.R5 UNIT 2 MHA ESF SEAL FAILURE 

TIME INDEPENDENT INPUT 
CASE NUMBER 

NODES NSTEP 

OUTPUT CONTROL PARAMETER 
I I i • •• 4 

IPRINT(I) 10 0 1 C 

NUMBER OF DOSE EVALUATION POINTS -

POWER (MWT) 
3.087E+03

REACTOR SHUTDOWN TIME -RS.  
O.000E+00

FRACTION OF ACTIVITY RELEASED FROM CORE TO CONTAINMENT BY 
HALOGENS 
5.300E-01 0.000E+O0 

PLATEOUT FACTOR FOR ACTIVITY RELEASED FROM 
CORE TO CONTAINMENT BY ISOTOPIC OROUP 

ALOGE£N S 

-. DOOE+O0 O.0O0E+O0 

N OF CORE INVENTORY AIRBORNE IN THE CONTAINMENT AY 
SALOGENS 

*.000E-01 0.O00E+00 

ISOTOPIC SPLIT BY GROUP 
ELEM. ORG. PART.  

HADOGENS D.000E+00 0.000E+00 0.000E-00 
ý.000E+O0 D.000E+00 0.000E-00 

VOLUME OF NODES (CU FT) 
s' ool 

.*. 9E-'4

:SOTOPIC GROUP

ISOTOPIC GROUP

CONTROL ROOM VOLUME (CU FT 
4. 000E+04 

Entergy CALCULATION NUMBER 0(3) 11/30/00 KLA JL Operations 

0(2) 10/10/00 JGM MAM 91-E-0117-16 ARKANSAS 9--171 
0 8/26/99 JGM MAM NUCLEAR PAGE Attachment 3 

REV. DATE BY CHK'D ONE NUMBER 3 OF 10



DATA FROM NUCLIDE FILE ICRP30a

SOURCE 
(C/!MWT) 
2.5080000E+0-4 
3.8060000E+04 
5.6220000E+04 
6.5750000E+04 
5.1030000E÷04

DECAY CONSTANT 
,-/HR) 

1.5870390E-03 
2.9768400E-01 
3.3188400E-02 

9.0208000E-01 
1.03104G3E-01

DOSE CONVERSION FACTORS 
WHOLEBDY SKIN-B THYROID 
5.590E-02. 3.070E-02 1.100E-G6 
3.S50E-0i 1.100E-O -. 300E-03 
•.1 E-02 9.900E-02 1.8000- 5 

. - 1 1.420E-01 .100E-C3 
92. 0E- 1 7. 60E-0. 2 -. 10E- 4

TIME DEPENDENT INPUT 
CASE NUMBER I

-IME INTERVAL 
INITIAL FRACTION 
-R FILTER EFF 
CR FILTER EýE 
CR FILTER EFF 
TIME INTERVAL 
TRANSFER CFM 
CONTROL ROOM 

3.43000E+02 
DOSE PARAMS 

-. 30000E-06 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TRANSFER CFM 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
TIME INTERVAL 
-ONTROL ROOM 

3.43000E+02 z 
DOSE PARAMS 

1.400OOE-06

0 

0 
0 

.66700E+03 
0 

.32000E-04 
0 

0 

o 
o 0 
0 
0 

0 
o

3 0 
3 0 

6.0O0000E 

"- . 68000E 

J 

0 

-% 3

n'-f

0) 

0 
7 

.66700E-03 
0 

.32000E- '

2.0000E-o1 

1oOOOE-- 4

,.O0000E+O0 
]• I !.0000E+O0 

2 .50000E+01 
9.50000E+01 0 2 9.40 000+O1 
-. 40000E+01 

-)4 3.4 -CO0- -0 

24 .6800E-01 

3 5 . 0¢00E+O0I 

* 1 0007+00 
2.000E+01 

-.48000E+01 
_.426010E+01 

2 2.50000E+01 

c 2.50COE+0i1 

I., 000E+01 
S.36000E+01 

2 2.47000E+01 
- 2 40C0E+01 

2 2.49000E+01 
-' 2.17000E+01 

2 2.60000E+01 

2 .5
1

200E+01 
-.53000E+0! 

-. 63000E+01 
0.660

0
0E+0i 

.60000E+01 

.90E+01 

0 £ 2.-000E+0!

3.47000E -4
0000E+00 2.32::07-04

SU4ARY OF OFF-SITE DOSES

I HABITABILITY A1ALYS5 
CALCULATION 
SINGLE NODE 

EXCLUSION RAIIUS 
OArR AC['

S, -0RP 30DTA 7q.ANSACT, 
FOR WHOLEBDY DOSE (REMS) 
CONTAINMENT WITH NO ESF 

LOW POPULATION 7ONE 
PArR AC•ft[M 

0
A•ft1

CONTROL ROOM

ISOTOPE 

- 131 
3 32 

-33 
3 134 

- 35

SPLIT 
ELEM.  
ELEM.  
ELEM.  
E LEW.  
ElEM.

SKIN-G 
7.950E-02 
5.070E-01 
I.310E-01 
5. 860E-01 
3.520E-01

SKIN-T 
0. OOOE+O0 
0. OOE+O0 

. O00E+00 
.O0E+00 

*.000E+00

2.40000E+01 

9.900007E+01 
0.90000E+01 
9.90000E+0-1 

2.410'
0 0E+01 

ý.330CZE+02 

- . 3 2G 0 4C 

42.3200 10 O00 00-i 

2.43070E+01 
-. 440 30E+0+ 

.45 ^ýE+0a1 

-. 46000E+01 

2.47000E+01 
2.48000E+01 
2.49000E+01 

2.51000E+01 
2.S20007+01 
2.53000E+01 

.54000E+01 

2. 56 E7+01 

2.58000E+01 
2.590COE+01 

2.6 0 0E+01 

2.00OE+0j 

7.20,90E+01 

U. 0::+02L

.00000E-J0

-ONTROL ROOM

START 
fTMR

PAGE '

Entergy CALCULATION NUMBER 
0(3) 11/30/00 KLA JL Operations 

0(2) 10/10/00 JGM MAM 91-E-0117-16 
_ _ARKANSAS 

0 8/26/99 JGM MAM NUCLEAR PAGE Attachment 3 

REV. DATE BY CHK'D ONE NUMBER 4 OF 10

,3 ,) 
•j 
0



0 0 0 0 0 0 C) 0 0 0 0 0 C 0 0 0 0 0 0 ( 0 0 0> 0 0 0) 0 (I 0) 0 
0 0 0 0 CD (D 0 0 0 0 0 0 C) 0 0 0 0 0) C 0 0 0D 0 0 0 -) 0, 00 

CD ) U) 0) U) U C) U)U )U)U )U)0 U) 0) a ) U) U) U) c U D) U) c) .) 0) c:, U 

0000000 F000000CD000000000000000< 
000000000000(9000000000000 C.00CC 0 

000000000 0DC000000000000000000'(O 

0 0)C 0 0 0D 0 07 0 I 0 0 0 0)-I 0 0D 0 0 0' 0 0 0 0 0D 0) 0- 0) 0I 0 0 -

00000000000 
00000000000 
. + + - + + 4- + 4- + 

00000000000 
0 0 0 0 C0 0 CD 0 0 0

OOOOOOOOOOOOOC00 000 
0000000000000000000O 
+±+ + + + +4-++ ++ +4-+ A+ f4 44 

'000000000)000 000000 
0C0C)O OOCC 090 COOC,000 

CCD CC 0CCF.CC C) CDCD n C, ' ,ý0(

0000000(900C' NOOOOOOOCOOOCCCO020Cf 
0000000 OOOODOOOOOOOOOO0000CO000

00000 0 0 () 0 00 D 00000 00 0 D00C 0 000 0 0 0 0 0 -0 

44.00000000000000000000000000000 
U)0 0 0 0 0.)C -0 0 0 0 D 0 D 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0C)F 0 

0000 00000 ))Z(>00 0000000000000000C 

09 0) 0 0 (9 (C (2 0 C) ) 0 0 0D 0 0D 0 0 0 0 0 0 0 0 0 0 0 00 

000 00 0D 000 00 00001-00010()(D1(o Q C) 

C0C C - OF Cý 0D 000C000 000 0 0 ) 

CC C2 CC CC 0 UCC CC)CC C' CCC O CC 0C CCCC -DC)4 

+++ + 44-+4 4 4 -+ 4+4 + + 4- + . . . + . 4 . . . . . . 0 

O00OOýO C-OO O O000 000000000000000O 

4.0 0 0 0 2D 0 0 0 C) 0) 0 0D 0D 0 0 0) 0 0 0 0 0 0 0 0 0 0 0 0D 0 

0 4) + +) I) +) 4 I) I) . + + 1- -4 . .4 .C . .4 . . . .C .4 . .4 .4 . .  

0 0 0 0D 0 0 0 F2 2 0 0D 0 0) 0 0 0 0 0 0 0 0 0 0 0D 0 0 0 0 0 
.- U) Q0r- M CC)SrCC)1) LO -4C C.SrC)C 00 010 - N (1) -CF)o O1 

VF) C rS r-C -C V 'C -C- -T' 10 CCo CC) In) CC CC n In) C) LCCO CO CO C,0 C O CO CO DC

0 X 

.0

z 
0

0 Q0 CO CO InC CO LO) LO) F)ý L) ) 44 C) C ) If C)C ) 44 i) CC) C)) In) a) C94 C) in 0 If ) 1 if) 
00CC C0C 00 (CCD CC 0 'O .' 0 C ) ,' 

-4- C ) 1 10 1. J IS C I 1 1 i) IX :, lo r 11 C I LO U I (I I 1 
0. U) C.4 4.) m4 a,4 0d L,4 ). , I. I. c.4 W4 t- . . . 4 . 4 44 U . 44 44 U 
()c('OC40.C4C C)C4 4C44C4 "4CC o, CT C4444C,10(`,DCC(4 

c9O OC C 4C CN, O 4C.C CF.CCC]4CCCC - -CC4-O,-CC-C)-

00000D000000 OF CCO0020000000000004-.  

-4-1 d dw 1 1) 1 1 4 4 Ed4 14 4 o EdE4-4-4E-0d dwEdwL E oEdE 
0 01 (Sr 0 S F 0 0 0) 01 COD 0 1C) 0 10 1,0 -4 1 C LC)CC) Lf Ct) SrC)C) 0 C) 

a] )0.C C'4SC(A IOn'C4-O CC ((F11,-.C C)CF V4-1CCF

-L Ed + - I I I I I 4 I I I I I I I I . . . . I I I 4 I I I I I I I 
w) Ed w Ed d Ed . I Ed Ed L LA CA .1 Ed W Ed [A .) L])CAU WEd)L) U 1UW)W)EA4Ed 

Ed:- c,,wIz )wmwmc nwwc oa aC~C0OXCCCCCCC'lOO)O aCOO(a)co co co aDoD XCoO)aO 

0) U -4 .DN N (4 1I J1 )IJ1 JN 7 4C I 

U)jC (90 900 009 I-i2CU)C)I I)U i o 1 1 1) 001I f III nI 0 0 00 00 InI 4 

ED Ed On ") ffCt 0000000 F)C 00C 0 00 00 00 00C0 

Ed C)0000 000000 000Cý- 0 0 C )C )0 D0 000ý0 001'E 

0j -0 0000Cý0 000 _)0 C 00C 00 000)0 0 00 D0 00 0 0000 0 

0( 0 OOEd(nCCC-O-A O( 0 F C C C) C7 C' C) 0C c(9 ((9C0 )C C 0011 

.9-. ( c:00 0000000 000CC OCCC)C00000 0000CC 
00 49 CO OO O OO C F CDOO( 0 C( D0 000 0 00C 

CD' 20 0(92 0FC)0CD (CO) 0 ' C- 0 F - C 0 

'( 0 

S Q OC 0 0C 00 CCD C.C 11 COCC O C 
+ ++ + 4 4++4I+ f I4f44 f + 4 14-444444444I0I 

X 0 0 00 00 040 )00 0 0 0 00 20 C0 00 0 C 0 0 0
Ed x a4, 000( )0000 

u EdC4 0C)00 0 C C)D (C (D C) CC , 00 IDC 0 0 C)FN F.D (

F-.  
U)U) 
'(0 
4-. 4-4 
4)4-,

0<D C) ) C) ) .4 C) ) .4 ) - ) - ) .- -- .ý -) .- -) -C -) -) -) -) - .- I 
0,0000000000 CO CDC 90)( 0DCC 000 00 0 

4- +4 4444+-44f + I44+ 4 +4+14-4414+ 4-44 4f 

000000000D f000 0 rC F) 00 CD 000 000 

(D 
o10 C to44 4) 4F4 toC44' 4, n v 4(4. in int o10ý c

z

z

>,.2 
co Q

w

0 
0 
0 

0

CO 

00

0 
0 
0 
4-)

0



0' 0000000000000001)000e00000C 000 
+2 + + + + ++ i-±+ E-4+4+4-44 +4 +4- -+ -4+4 

00 
03x (00 (O0 00000DOCCO00I D (D0 '0 0 (D 0 00 'O000 

F- -1 

o OOCO(OOOOOOOOOOOCOC OOOOOOOOOOO F
+ +1 44.±.+.4.+.4. 4-+-4 4-* -4-4+--4.+.+..4.+.O 

0 0,C 0 0D c0 0 0 0 0 0 0 0 0 0ý CD) 0 D 0 n 0 0 0 0 0 0-, 0 0 F

MCf C',ý C' C 00000 0' C; 00 0

F- 'Lo CL 

'32(CV), 

C) z Ed 

"0 0 ZD 
'- Z0 

(C, -1 7 z If 
0 0 -

~00 :0 

Z< 0'A 

<00< 

0<0 
0C C ' 4-C 
0 0eE

(C 0- CCC(00000CC''lý CC l -- C C0C00 C00 00 D 

44. 44- ++- + -I+ + 4- 44t4 44-EIIffi114 +++4-44 +4+
1. -] .D 0C 0 0 0 0D 0ý CD C) 0 C) C,] 

CCC~~~~ C-'C1, 0~ 0C'e (C 

00000000000 000C0CC0C 0000 
0 00 00 0 3) 00 0 00 CD CD0 0 0D 0 0 0 0 0 c0 0 0 HI 

OCDOCOOýCýC DC Cý CDOCO C-.CD1C- OC CC 0' 0I 00CCD0 00C)00 

.... '.......................  

(OCZOOC)OOOCOCCOOOCCC)OC 000000000 
0'0oooooooooo00ooo000000000C 000 

+4 + 4 4 ++ 4 4 4 4+44+4+444+4 ýCýc ý ý1 C ý ýc 1 ý`ýc c ý cý00 
0000 0 0 0 0 0 0 C 0 0 0 0 0 0 0 0 0 0- C 0 0 0 C0 0 0 0 0 0 

000000000000000000000000000000ý 

0 0 000 0 00 0 000 00 0 00 0 0 0 00 0 0 00 0 0 0 

U)0c; 0C0 C ýC0 C; 00000ýc CD C( '0CC0 C 00000(ýCý ý cý 

00 00000000000000000000000000CO 

4-44-4-4444 4+4+ + .4 .. f4 + E-4-E4+ -4+ 4-4++ 4-+ 

0' C)CDC OCC C)CCCCC)COCCOOODCDOCC CO 
00.4, r c (3 0l,(, -'nC'r co)0 efO C.C C''p D 0D0 -1 " m - a) w 0 

00 ~ ~ ~ ~ ~ - ý onOnnI nC~4n 0' .'--'-'' er0rC CCeeC C])'CD0 k0C ,0 'c) rc,

x 
0~ 
00 

0<

7
0 
u-

0 CC) 1-',- C v C'C4 j,'' I'C C')(C C'C) (C ee 'C e eeC 

0I (D C , 0':0 0 0D D 0D 0 0 0 0 0 0 0c 3 

0 Q'0 ) 0- (-0 (r) 0 00 0 0, LC) O) 0 CD C') ,. CD ý00 
(3-Or "0 0000ID 0C )Cr)M 0 00000 

CC O lD CC') 0 00ý00 CID0-M0 0 C)

0CC.-e~ ~ ~~C C~l.7C0DC-0-,C-,C c--.

C Cu) CC] LP u) n In r o Cr) n Cr) CC) ,o) C 00 0 p ,o 00 c 
C 00' 00000 DOOOOOOOOC 000C 

0 2 0 1 0 1 1- 0 1 0 00 r- 0 Q cc 0 n 0 3 0 - U) 0 1 ID 0 
a: 0 r Ca) 1C) (C r0 (D7 Cr) c, ' In D cl CC n C") DC j o C Io 

IeC.O OfdCC4 jC' IfC ) 10 3, `IC] 100(C off,0' 

Ed(j r er C)0,C')C r-C C C)T C Cn C 7 0,f-1 1) ' I

0 .  

0 0- X r I. I I I - II I- ! 1, I , I- r I I I , r 
C').~ ~~~~~~~~~ .~UCC C3,UO I]CU COU]l,].........  

32T 7l .(. ' C C . C .C C C C .C .C4 C 

I a]F' CD - CCC 00000 ,00C 
0eXe 00 te 'C, C- C C- C C C C C C C C c C C C C 

Z00 W 0'C0''C'CC'COOOCOO 0 00 00 007(0O 
Z72Q'1< . . .i .9 '.9 C . . .C C) 0 

F-0720 00'CDCDCOOOiCOC O CCCCOCDO CC)CDOC 
70 0 V 0 0 ~o 0 0e 'C "C0 0 0 0 Ce C C 0 C0 0 0 0 CD 0 0 0 0 

0 00 ' 0000 00 00CDC CO 00CC oooo 
00 0 50 0 0 0 C 0 0 C 

F- 4-. 00]OOOOOOOcD0OC0000000000 

Xo7 0000 0 D00 0 )0 000CD0 0 00 00 00 000 
Ed00(9 C0OO0000000000000000000 

U Ed Z CC '0)0000 1 CD 0 70C-10 (C, 0 CC0 
< 0

W0 J 00 )OCCDCC CC 0 00'CDC -' ' 0'0C"0,0 CC 2

F-' 

000

790 C- CD CD 0~03" 0 D0 0 (000's 
f444f4441- 4-+f+ff+ 4 +4.44.-.4+.4 

0 C0 0 - 0 0 0) U] ] 0 0 0 U) C 0 0 C, 0 . CC 0 CD) 0 
0 0 1 TL 0 t C CC OO O CCýIM r oI-(,a 0

en

(Cl 

Ed 
ED

F' 
(9

0

al

0 
['3 
(C] 
0 

0 

F-' 

0 

C) 
C-'-' 
0 

C) 
C') 

2'-' 
0 

0

0, 

4(= 

M"' 

w 0
z 
0

0') 

00

0 
0 
0

0

0 
0 
0 

0

el 

0

m

I I I



0 000000 

0) 0 0 0H.- 0 IDH 

ODOOOOOO 

o o-- 0 0 0 0 

0 (0 0 04 0 C) 

-ý1ý rý 0 C,4 0.  

0) 0 0 0 ý 0C0 

0o 0 0 0 0A to 0A 

00000 0 

4' 0 40 0 "4 4-4 (' 

-14 

000000 2 

000000 
0 0ý 0 0) 0 0 

0C00 0 0 

0 0 C) 0 

(2 (A (2 (2 (2 w2( 
0 00CD0 00 
0000 W00 

0000000

0

(2 0' 
(�4 09: 
040 

4-) 
44 

('2 .4: 
04
F-' 
z 
0 
(4

V) m z 
0 - 0 -0 

Q4 E- .40 

0 0 ZHD 

0 HOI-4-
1-. 00.1 

4' -4 1.  
C4 00: 

01 0 D:9 
'- HO 

04 Z4: 
0 ID0 

E- H 1-H

'H 

04 

0: 

0

000000000000000000000000000000 
000000000000000000000000000000 

(2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 [A (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 
000000000000000000000000000000c 
00000000 00D000000 00 000000 000000 
C) nC) C) C- 40 C) C C) ) C 4 0 00 0 0 0C)0 0C)0 0 C)00 CD 0

ooooCOOoooooooooooo000000 000002: 
uw0 0 0) 0- 0 0 0 44- 0, 0 0 0 0) 0 0 0 0 0 0 0 0 0 0 0ý 0 0n 

-t - +++ . * + -4 + -f ++ + *4 +*-4 + ++ + (2] (2 C (2' () (2; (2(02 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2 (2- 2 (2 (2 (2) (2I 2(41 

0(20(0400(44 440042:0>(000000000000440 

000000000 OOOOOOOOOOOOOOOOOOOOC 

0 00 0 0 000C0 0- 000C>0 00 00 0C)0 00 00 0000 

00 
u C I:-)0 C)4 C-C444' ý 0 C)0 0C)0( C)00 C 0 0 00 C)4- C 

0 0( C 000 Z 10 C)0 00000 020 0 0 00 CD0 H )E 
+4++4-44--4- 4 ý4- 4 4-+4-4+4+4+4A1.4.-.-.-.-.-.-.-.- 4+ + + 

0000OC00000 0000000000000000000OO( 

MJ 0 0 0 0D 0 0 0 0 0 (D2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
00 0 0 00 0 0 00 0 0 00 0 0 

9:00000000000000000000000000000OCD 
Z0 00000000000000000000000000C000(2C 

2:0000000000000000000000000000>000
0 
(44 000000000000000000000000000002: 

(.:04 0Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0) 0 0 0 0 0 0 0 0 0 0:: 0 0 0 [ 

0 (2000000000000Z>C0000 0000000000000C 

ULl00000000000000000000000000000O 

444444-4+-+4- +4+1-4+-+-+-+-+-.-.-.-.-.-.-.-.-.-.-.-.  

04( 04 0 0 Q4 .4, C)'a 04 0~'~ .'. 0 0 0 0 0 0 0 0 C 0 0 (0 0 0 0 (0 ((0 CD (C0 
2: 9: 04. . . . . . . . . . . . . . . . . ..". .)ý `o O ) - (3 n L I 

Hx ul 0(44444(44C o444.00 .04((0((C .4 404 n ýu ýL ýLýI ýL oI I o ooI

0' 
09x 

040: 

(Y.  

El 0 
(9(

000000000000C 

+ I w IA [A++ - w--- ": 
(2 (2 (2 (2 (2 (2 (2 ( Q0 (2 -1 (2ý ( 

00 , If) L.0 r- M i N000 

0000000 0000'040 

w . w'( .4 44 l w w (w4',4'4w4' 

0 0n 0f 0- 00 0 0 I 0' 00 0 

00 (Y 03 0C "0 r'4 N4 11) -3: 0- -4 0 3 

0 1) 1 0( If), f4 LO4 4') (n i N40 .

(204(2z 00000000 00000c 

-(2 '1.'-44-4M 4-44-44m-m 14)in( 

0.404: 9 D~ 000 -m0 ma00 ',000000 

0 0 0 00 0 .440 0 00 0 
04-440 ............ 40000 

0(20 n ,, 0000 0 00 00000 

H9 :04 0 -0 -000_ 0 0 0 0 0 0 0 
w 9( 0 44 0 40 i0 LO0 0 0 0D 0 0 0 0 

00 I 0 0'f() 'D 0 1) 040 

9:0 00000000000020 
00 co 0000000000000 

-I , 3 C:) 000cD00 0 00C)0O O c) ,)2000 c) 

0404 000000000 00(2 

(40000000000000 

44 .0 . . . 0. . 0.  

w00 'H 0 0 D 0 00C0 'H 'H ' 

000 000 000( ; 0 00 

0000000000000 

H 0000 0.4400(-0000 

2: j V 04 ---
' 444y44 4 4( 

E, 4

0
I:

0

t01

0

w0

0 
0 

0 
-4 

0 
-4

0 
0 
0 

-4

0

00

0



000000000 00000000 
0 000000 00,7,00 00 00 00 

to W2 W 1 12 Ul W 2 to to t12 N 2 W 2 41 W 2 to 1 

(Cl IN ' r (X) OD~ IN in ;- UL) C C(X) U] C] I] 

C -) C L C'] ( 4 N' Cl C) C (l ) (.0 11) (C) nC 0 ( 0 

0D CD 0 0 0 09 0 0 0 C-) 0 0 ID 0 0D 0 E 

(I ID v G, o I CI CI C I ) 

(H 12 0 0 (D 0 0 .9 - Cl 0U (C) 0 00 (D0 

+++++ ++44F- 1 +4-4 4-I 4- + 

(12) n I in 1 (n l 12 in 1 n I') in (12 In m 1 n ") in 

ID ID C CQ ,D 0 ILI Ic lo , ID C ID ~ Io 

+ . . 4- . .- + + + ± + .- + +- ± + 
12 12 12 12 12 12 12 12 12 1.12 12 412 W W 12 to 

0 0 0 0 0 0 0 0 0 0 CD 0 0D 0 C) 0D 

0 0000C ( 0 C )0 (0 D00C'0 

0000O0000000000000 
00000000000000000 

++ +++++ +1+ +4-44 +4+-++ I- 1+ 

CD o(DC ) C] c C) CC OC' 'C C) ( 

ODuO COO 0C)C (0'0 u (¾ IC9< )o 

4-I- 4-+ ++441-1 1- -t + f +4-C) 
U)1 r12 to to [0 U) U]) 4I tI U] [A 1d U) U)U I' 
0) (I 0o 0 0 0 C) 

,C) ( 00 ý C) C) C'( C) Co c] Co Co C) 

[w . (0)WtWWW o oo o 00000 00 

0n -0n 00 r- 0 01 0 0 0ý 0 9 0 0D <D 
(LO C C 1, 0 ] Cr ) In U Cl 12 'D c) 1D If' v ID IV 10

12 
Ill 
.12

V) 

C'D 
H

7(0 000 0 00 0 00 0 00000 C)0C-)0 0()00CD0 000)0 

27 I ±4.4.4.4.4+4. -4-I- 4- -4 f 1 1 4 -1 + 1- Ff-1 f 
01 ] U] 12 12 12 .12 I W 12 12U U] 12 U) 1 I,] Id fl kI I. 1 U] !. 1, .1 ]] E) U]I. U 101A (I)d U) 

0 00C0000000000000C,0000 OC'C)C)OOOOOOC 

'(00 :)0 0ý,0 0OCC)C) )C 0 0 0 C0 C90C) ¾((C C, 1::) CC ID 

27 (000000 0000000000000000000C000< 
) 0 00 000(D0 000 0 00 0 00 00C : :00 1-) C( D CD 0 HE 

0D 0 0 0 0 0 0D 0 0D 0 0 0 0D 0D 0 0ý 0 0D 0D 0 0 0 0 0) 0 0D 0 0 0 

12 hl H- - - - - - - - - - - - - -

U) (Cl 1 

rC12]']1 COCOOOOOOOOOOOOOOOOOOCoOC900000' 0 
(1•171 7- 000000000000000000 C000 000000 

07C-) . F + + + + + 122 . . . . . . . 2 . 21+ 4- + +12A2U]+2+2+2+ 

Id 2 00000000000000000000' 0 0 0000c 
(f)7]Z7 0 00000000000000000 CD'0C)0 0)0 0 ,0 

'C0 F-' 0 C-) C 0 0) 0 0 0 0, 0 0 0 0 0D 0 0 0 C) 0 ( 0 0 0(1 0 n) C C C) 0D 0 0 

E- 27E-1 .0 0 ( 00 . O . .0 . C .) '( .0 

C7Z7 C; 00 fCC C) D O C C), 00C 0( C( C, 0) C> 0 C 1 (>0 00 -'0 

n b) C, 0 00 009DD0 00CD0 000 00000 0 - - )0C>00 00000 
z 20 -14 + 4 -++ ++ 4- t-1- -1 +4- f- 1 - 41 f411 4 1 1 + _f _f 

f),N) C' LoW t Cd222222222221111111111U1 to to 121 21 F_ 
(2 -¾ 0000000000000000000 0)0 0 0 00CD00 

-r' OIU000000'0000000000000) 000 C D0Il0 000 
.- Q 12) 00C ý ý000ý000ý0 0 CC 0 0C90 00 ID C' C 'CO 

CI) 271 000000000000000000000000000000O 
>-00U 000000000000ocý0000000000000000 0 
4 " 07 D +.-..+.++. .. +.++.-.++.+.. . .+.. .+ 1+4+4-4+-+-+

< H ]1A toto wto wto t toto t to A toto 121 to [Ato (A ) to L to toLA to t t 
Z7< 027 00000000000000000000O00000000000 
'C,21to <- 000000000000000000000000000000O 
n01212 000u00000 000Cý( C ý ý000000 00C)00000 C ýCý0 00 

Cl .' . . .. 1 

U) '0 00 00' 0 0 0 0 0 00 0 CDCI )(L OC) C) (C0-(If: 
(D (D I000000 0 0 C(000,00C)0 1-1C)' (' ) T('-' T "T T < I E ".C .0 I----- -Ifl 4-1 1-+ I + 144 11 1 f1 4.11 1 + i +C( 

CC] 07( ~(0(D000DC)C90 (D00CC) C C )0 )C)00C) ') ((ID0 (0 D0) 
'C) h)]]( C-) jC) 0 (1C)C)C)(D C]'¾CD C) (')'CD 1 ( ') C 
<7 CI'OI7CI 

ly 0 0 0 00 0 0 0 0 0 0(CD ('''' 0 ' CCC)D0 - D( 

12 0000000000000000000 0,CO 9D)0 0 0 

z7 <21

27 
0* 
C) >2 
(17 7) 

A-]]) 
0 
12 
H

0 12 (C 
0 C) (7 

I1 ICI

z7 01w 17 
C) CD 0(0 

C+ 4-]] 

<7 Cl' 0 I 
h31M0(D2I 

C.fU) 0 0c 

-120 + I I 
to2 x 7 0).  
UJ) F'2 9 0 0 
0 0H01 C-) LO0 

CH' 

<77 0- m 
")(C) 121toC2Cf)C 

00(9 
070M1 1 0 (C (c 

120 ) Z (D 0 c 

I 12 ] 0 ' 0 c 

12, 

07 000 

0CH2 000 

'C , 0 o' 

U) C)C((l

2 
12 

0
I�-.  

0

UJO UP

0 
0 
0 
F']

�1�

0 
0 
0 

0

0'� 

CC

:01

z 
0

Q

ý 0 I

m



o a) I In In t In to In In a) In In t In In In In t I I In Lo Lo 
Q Q C) D 0 0 0 0 0D 0 0 0 0 0 0 C0 0 0 0 C 0 0 0 0 0 CD C 

m. 0 o 00 IN m 00 00n omn I, IN N l r- m m 00N 
oo to 0C - 0n 0 IN 0 03 0 0 0,C 0, r- 0) 0 IN 0 0 - 1 

0 0 0 0N 0- 0 0N 0n 0 0I 0 0 0D 0 0-0 0 0 0 0) 0 0N 0 0; 0 0D 

0 0 C0 0 0 0 0 0 0 0 0 (D C 0 0 C0 (D C 0) 0 0 0 0D 0 0 0 CD 

0 - 0 -F- 0 -0 -0.- F- 0 0 0- -- N0~ 

00 0 0 0 0 0 0 0 0 0 0 0 0 0 0D (D 0 f 0 0 0D 0 0 C) 0 0, 

,,0 0 0<0 0 0 ( (0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o o 0 o 
0000W00000000000000000000000 

0D 0 0 0 0 0 (D 0 (0 0 0D 0 0 0 0 (D D 0 0 0 (D (D 0 CD CD( 0 

0D 0 0 0 C 0 0 0 0 0 0 0 0 0( 0 ( 0 0 0 0 0 0 0)< 0 0 

(D 0 0 <0 0 0 0 0 0 0 0 0 (0 D 0 0 11D (D 0C 0 0 0 C0 0 0 0 

0000000000000000 ..... 000000 

0 o 001oo 00 C CCo 000D0 C o P 00 0 CCoo ) 

n 0 M r- 0 C0 0 0 0 A " 0) In Q0 0 0Y M 0 -0 N I) I LO 0 0 
00000000000I to 0000000 I) n 00000000 Q ()koý 

00000000000000000000000000;~l;I;(l 13

LO 

0l u 
0* 

0ý
H
0 
0 
(9

0 

0

000000000c:0 OOOOOOOOOOOOOOO ýOOC 

0D 0 0 0 0 0 LI 0 0 0 0 0 0 0 0 o 0 0 0D 0 0 0 0 0 0 0D C, 0D 0D 
0 00 0 0 00( )00D00(D0 000(D00D0 00 0 000 0 00 0 0C 
0C 00 CDCOCDo- ) O O CC OOC~oýo~~) cco C OCýOOC) 

C;( ( ýCC ý(ý( (- I" I'>0 ý ý0(:)C ýC C;0CD >ýC; Cý >)Cý

+++ + F+- I- + 4F. .-. +.+.F.I- +4 +±+ +i

0000000000 00000OOC0000000000000

uH D00C C)CCCCCDO CD0 0 000C)0(D0 000 0 0 0 00 

U) 

[AL3 0c):O oo0 0oCoo 0000 3000000000000oc 

-00 ++++-I-. + . -I+ + I- -4 I-+±+F -+ 4 ±+ I+ + + -+ I 

01 7: 00000000000000 COO OOOOOOOOCCCCOC 

,fO= OD 00 (D 00(D0C)0' (D C) 0 D0 00 0 00 0 00 000 0 CC 

o CC-I.I , 

CZZ0) 0 (D 0010C0 11 1)0ID)C(D ( 0 (10C' C C 0 00012) D11 

>: 0 I F- I f 1 4 1 4 f f I f I f 1 4 f 4 1 I 4 C 

0t H- 00 00 000 0 0 DC )( ý010 D0 00D00C)0 000D0 ~C 0 00 

0 HOUOOC)COOC) CCD-C 000000000000000000)C 

E00 0L)W00C)00(DCD0(D (D 0 0 0 (D CC 00 0 0000C (D0 1D00( 
0ý z - 11

-I 00 0 00 00 00 0 00< 00 CO CDC) D 00 (O00C 000CDC 

"1 -)-O 0 .. +..++.++.++.4 ++t +I--f 1+4 .+. +±. ++-I-. ±±-F .  

<HZ-1000000000000000000000000000004

F-IOzZ<. 00 00 00 00C 0D (0C, 0 CCC CO C;ýcC 
<00 

-1U U) "01 
0 i ( 0 00 00 000 0 0 I0 0 0(D0(D0 000 00(D0 (000 < 

< 11 .+.+. +4+ + I f F4 4 F -I F + + 4 + ++ + + + I-C 

H 0000000000 0 000000 0 oc00E 
w x OOOC OOOOO0 OO 00 > C)CD 0 0 0 0 0CD0 00 0 D0 CD0 300C 

00000000000 0O0OOC 0000000000000: 

0 

0ý 000000000 0 0C0 0 0 00(D0 0 CD0 (DC00 CC 
.+++ . +± +- 44 f F4- + + F+ + -1 ±++ F + tI 4- ± 

12 000000000_0000000000000000000C ( 
0l , _C 'j I - 0 1- OOOOO)OC-DInOCO0 C OD OOOO' C fý 00 
E- H IDIOP1y1 ' 3 I~~r l l 00 0-0 -- 0 

H uC .~.Ir4II", 1 1 1 U 0 1 0 1 1 0 0 1 (0010

0 

Q

-0

t� 
E

U) 

CO.  cwo

Q

0 
I-,

00

0 
0 
0 54

(.4 

0
0

0



o OOIO(OOOOOOOOCJOOLO00FFJ(J,IIOF,)F)LJO0 

02ý OF) (D r- co - I- I 'F l 1 () 1 0 In 1C3 0 0 IDI- rf'- r r-C1- r 1- F 

0< 0O(D C) 00 C) 0 00 00CD00 0 1l000 0(D(Dn )01.010 C) 0 0 E 
+F-- 4 4 I I I I I I I I I I I I I . . . +f -+ 0 

0~ ~~~~~~~~~C 0i t , 0,0 0(,0l 0D 00 

z 
00(1 z C (-F C, 0 C- C I D 0 0 C D I (D CD (D Q I 0 l ID I (D ID 0 0 (D 
[A , 0 1 1 1 1 1 1 1 1 1 1 1 1 . . F 00.F F )0.  

0to 3 CF'F.-mOrF o' m (7,31 c)FOa) ) ol ) G.0,o' oOFa2(FFOG ,o ) o' ,o) 3 

-410 CU~

H EA Ct. C, 1FF 'FF) 0 lC F 0 C) oJ Cl oF o :- r 0 F)C 0Q 

I 0 1 1 4 f.I.1.-. . 1.1. 1.1 .1 . . . . .  
0)) 1F''' 0F C) F . 0F ' 0 1 C CDI 1 D D( 

Z O C) f00,0I00I (1 (70 0 2 0 0 0 0 0 

0 0 ý D0C D000C ,0 (D0 ) 0 00 0 0 0000 0000 00C0 0 "4- z D 4 4- .+..+..+..+..+.4 + +-f ++-4 . .±4.+..+.4 

<HO Y C) (O OD OO ) O O CC(D O O O O C 

C) 44 u 

:0 OOOOOOOOOCO(OOOOOOOOOOOOOOOOOOHI 

C) E000LAW0WW A W[A W WW WW t WW WrA ) WW A WW WW-4 

C)0X 0 0D 0D 0 CD 0 CD 0 0 0 C 0 0 0 0 0 0 0 0D 0 0 0D 0 0 0> 0 0 0 0 

+44 4- -4 - 4- + t + 4+ + 4++4-4- + +44 4+ + 4 + 4 -f-+44 + +++ 
w0000000000000000000w0000000000 A wuj ww ww L L 
0 0 CD2< 02 0 0 C 0 0 0 0 0 0 0 0 0 0 0D 0 0 0 0 0 0D 0 0 0 0 
o 0 'A4. -F'r ' n 4 'o r F- m a In 0 F 1F , F In iF r F) m F F) .0 F-A F ) 10 If 1.0 (D0 

HF- r2 CFj I F F~ ' F F FIF F I(C I F F;" C ', FFF' jF(FFCIF' 
M f) ý-

0

wo 4!1

j0

ON~ 

00

0

C) 

0 
X0 
01

z 
0 

0

0 
0 
0

0 
0 
0 

0



ATTACHMENT 4 

Control Room Dose Analytical Solution

SEntergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 
_________ _________ ARKANSAS 9--171 

0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 4 

REV. DATE BY CHK'D ONE NUMBER 1 OF 10
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Control Room Dose Analytical Solution 

For a passive failure, the liquid release and control room are modeled as shown below: 

5 gpm for 30 min 

Unfiltered inleakage 10 cfm 

Recirc Liquid 
e = 95% aerosols Volume = 62898 cu ft 

Control Room e = 99% aerosols 
Volume = 40,000 ft 

1667 cfm 
Filtered inleakage 333 cfm 

Outflow 343 cfm 

Passive Failure Accident Model 

For the control room, the activity concentration of isotope i at the control room intake, C". , (t), 
can be calculated as: 

out (t) Ar'ecirc(t Q=0)e" ZCR (A-1) 
0 

where: 

A:recirc(t) = activity of isotope i available for release from recirc system at time t 

f, = ESF leak rate (5 gpm), 

XCR = dispersion coefficient to control room intake.  
Q 

xi = decay constant for isotope i 

If the production of daughter products is ignored in the recirculation liquid, the transient activity 
in the liquid is simply:

A'ecrc (t) = A' ecrc(t= 0) .e-( (A-2)
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The control room is modeled as a homogeneously mixed volume with an inflow and an 
equivalent outflow with a filtered recirculation flow. The transient activity concentration inside 
the control room can then be calculated relative to the activity concentration outside the control 
room envelope. This model is illustrated below.

Area Outside fin 
Control Room 10 

Envelope

-fr 

Control Room fout 
Envelope -* 

VCR

Control Room Model 

An activity balance for the control room concentration can then be developed for each isotope.

Cou(b. (Of.ni .* 1,, + finunfit,)

"VCR

CR(t) *fo
VCR

CC'R(t) f, R _ -A' C 7CR(ON 

VCR C
(A-3)

where: 
CCR (t) = transient activity concentration in the control room 

Cou,(t) = activity concentration outside the control room envelope 

finflt = filtered leakage rate into the control room 
fin,unfilt = unfiltered inleakage rate into the control room 
VCR = volume of the control room 
fout = leakage rate out of the control room 
fr = recirculation flow rate 
hR = efficiency of the control room recirculation filters (isotope and species dependent) 
Tlin = efficiency of the control room intake filters (isotope and species dependent)

d C 
dt C
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Assuming the area outside the control room envelope is so large that the concentration is 
unchanged with the inleakage, the control room activity concentration can be written as:

A' Q =t0)'- -f' ft'-- -0 (fin.ft'rlin + fn.u )fit)
d 

di' VCR VCR

VCR'fi -2 C60 VCR

d ( f -q ±I 
+VR VCR 

d 
-CLR(t).a- CýR(f / e-2 
de.

t, t,

(-C5R(t). a`- CCR(t~tj).e ea = )y [e -

________8 [e-"t. - ( g )t]e C'(I2 ~ a-, -. a -f, a-,' ea

CbR~) - f/3 -x."" +y--'" 

where: f + ).R +2e' 
qR CR= A e- +R a 

Ci '8 e-X~, +

ZCR A ,,'c (t = o).f '.' ' .(0 n,filt

I- 
1
VCR 

Q = (t' # = tj) .- ec ' P e(,,-,')t a-A'

XCR. (fnflt'n +fnfluffilt) 

VCR

(A-4)

. 17,n + fn.uni,)

Ar'ecic(t = 0) -fý

8Y =
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The control room dose can be calculated from the integrated exposure. The inhalation or 
thyroid dose associated with this transient concentration is: 

t2 

Inhaled DoseR f CcR (t). BR. DCF' Occ ,dt 
tl 

t2I( a8 e- t +-') -BR.DCF'. Occ adt f a-A + 

=BR. DCF' .Occ., e- ' .adt +,yfe-'" . dtj 
aI t1 

=BR. DCF'. Occ{( 6e " -)+-.-_-• -e e-e} (A-5) 

where': 
BR = breathing rate 
DCF' = dose conversion factor for isotope I 
Occ = Control Room Occupancy 

The whole body dose can also be calculated similarly.  

WB Dos• cc ( - e = D) .(_t1 Xe-X.) (A-6) 
MCGF a-A A' a 

where: 
DCF is the air immersion dose conversion coefficient (Rem-m 3/Ci-s), 

MCGF is the Murphy-Campe Geometry Factor = 1173/V°03 = 27.27.  

When the release ends after 0.5 hours, the leakage rate can be set to zero and the dose 
associated with the residual activity in the control room can be calculated with a timestep from 
24.5 hours to 30 days (or an appropriate extended period).  

Occupancy factor is taken to be 0.6 throughout the evaluation period (starting at 24 hrs). Breathing rate, leak 
rate, and X/Q are constant between times ti and t 2 .
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Power Level (Mwt) = 3087

Activity 
Fraction Available for Whole Body 

Released from Release from Decay Constant CR Intake Filter CR Recirc Filter DCF (Rem
Source (CiIMwt) Source (Ci) Fuel RCS (CI) (l/hr) Efficiency Efficiency m3ICI-s) 

1-131 2.508E-+04 7.742E+07 50% 3.871E+07 3.59E-03 99.00% 95.00% 5.5900E-02 

1-132 3.806E404 1.175E+08 50% 5.875E+07 2.98E-01 99.00% 95.00% 3.5500E-01 

1-133 5.622E+04 1.736E+08 50% 8.678E+07 3.32E-02 99.00% 95.00% 9.1100E-02 

1-134 6.575E404 2.030E+08 50% 1.015E.08 8.02E-01 99.00% 95.00% 4.1100E-01 
1-135 5.103E.+04 1.575E+08 50% 7.876E+07 1.03E-01 99.00% 95.00% 2.4900E-01
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Start Time (sec) 
End Time (sec) 

Release Rate (1/s) 

CR Breathing Rate (m3ts) 

CR Volume (m3) 

CR XIQ (s/m3) 

CR Recirc Flow (m3/s) 

CR Flow In (m3/s) 

CR Flow Out (m3/s) 

Control Room Occupancy =

0 

86400 

0.OOOOE+00 

3.47E-04 

1.13E+03 

1.68E-04 

7,8674E-01 

6.2911 E-03 

1.6188E-01 

0.6

RCS Activity 
at end of time 
(Ci) Initial CR Conc 

3.55E+07 0.00E+00 
4.64E+04 0.OOE-00 
3.91E+07 0.00E-0 
4.43E-01 0.OOE+00 

6.63E+06 0.O0E-+00

CR Whole 
Final CR Body Dose CR Thyroid 

a b g Conc (Clim3) (Rem) Dose (Rem) 

8.04E-04 O.OOE400 O.OOE+00 O.OOE00 O.OOOE-tOO O.OOE+00 
8.85E-04 0.OOE+O0 O.OOE+00 0.00E-0 O.O0E400 O.OOE+00 
8.12E-04 O.OOE+00 O.OOE+O0 O.OOE+00 O.O00E+00 O.OOE+00 
1.03E-03 O.OOE+O0 O.OOE+O0 O.OOE-J0O O.OOOE+O0 O.OOE+00 
8.31E-04 O.OOE+00 O.OOE+00 O.OOE400 O.OOOE-O0 O.OOE+0 

0.000E400 0.OOOE+00

1-131 
1-132 
1-133 
1-134 
1-135
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Start Time (sec) 
End Time (sec) 
Release Rate (1/s) 

CR Breathing Rate (m3/s) 
CR Volume (m3) 

CR X/Q (s/rn3) 
CR Redrc Raw (m3/s) 

CR Flow In (m3/s) 

CR Raw Out (m3/s) 
Control Room Occupancy

86400 
88200 

1.7711E-07 
3.47E-04 
1.13EE4 
1.68E-04 

7.8674E-01 
6.2911E-03 
1.6188E-01 

0.6

RCS Actvity at 
end of tme (a) 

3.55E407 

4.00E-f04 

3.85E+07 

2.97E-01

Initial CR 
Conc 

0.02E+00 
0.00E+00 

0.00EE+00 
0.00E-00

6.302E06 0.02E+00

a 
8.04E-04 
8.85E-04 
8.12E-04 
1.03E-03 
8.31E-04

b 
6.40E-09 
9.71E-09 
1.43E-08 
1.68E-08 
1.30E-08

FRnal CR 
Conc 

g (/lW)

-1.06E+25 
-1.60E+25 
-2.37E+25 
-2.77E+25 
-2.15E+25

5.58E-06 
6.29E-09 
6.05E-06 
4.67E-14 
9.91E-07

CR Whdole 
Body Dose CR Thyroid 

(Rim) Dose (Rein) 

1.187E-05 1.42E-(0 
8.975E-08 9.67E-06 
2111E-05 2,53E-01 
8.501E-13 1.38E-11 

9.569E-06 7.23E-03 

4.264E-05 1.679E-00

1-131 
1-132 
1-133 
1-134 

1-135
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Start lime (s) 
End Time (s) 

Release Rate (1/s) 

CR Breathing Rate (m3/s) 

CR Volume (m3) 
CR XJQ (s/m3) 

CR Recirc Flow (rrks) 

CR Flow In (m/s) 

CR Flow Out (m3/s) 

Control Room Occupancy =

88200 
9.36E+04 
0.00E400 
3.47E-04 
1.13E-+03 
1.68E-04 

7.8674E-01 
6.2911E-03 
1.6188E-01 

0.6

RCS Acfivity at 
end of time (C) 

3.53E407 

2.56E-+04 

3.66E*07 

8.90E-02 

5.40E-O6

Initial CR Conc 

5.58E-06 
6.29E-09 
6.05E-06 
4.67E-14 
9.91 E-07

a 

8.04E-04 
8.85E-04 
8.12E-04 
1.03E-03 
8.31 E-04

b 
0.OOE-+O0 
O.0E400 
0.0OE+0O 
0.OOE-+O0 
0.00E-O

9 
3.42E+25 
5.20E+25 
7.68E+25 
8.98E+25 
6.97E+25

FinalCR 
Conc (01m3) 

7.27E-08 

5.27E-1 1 
7.55E-08 

1.84E-16 

1.11 E-08

CR Whole Body 
Dose (Ra) 

1.313E-05 

8.568E-08 

2.300E-05 

6.386E-13 

1.006E-05 

4.628E-05

1-131 
1-132 
1-133 
1-134 
1-135

CRThyroid 
Dose (Rein) 

1.57E--00 

9.23E-06 

2.76E-01 

1.04E-11 

7.61 E-03 
1.852E-,O0
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The control room doses are as shown below.  

Dose in Time Interval

CRWhole 
Body Dose

CR 
Thyroid 

Dose

0-24 hr 
24- 24.5 hrs 
24.5 hrs+ 
TOTAL

O.OOOE+00 
4.264E-05 
4.628E-05 
8.892E-05

0 
1.6789633 
1.8522537 
3.531E+O0

Interval
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Input -MHA1A.R5 

'CP3 CA 
T LTAPE ,'T:MTAPE ','TINTAPE 

'CONT~ROL ROOM HABITABILITY ANALYSIS, 1CRP30A DATA T'RANSACT; 
HA1

2
.R5 UNIT 2 50 CTM INLEAKAGE 

'R~SSRAY ',NSPRAY'

32. 087E+032, 

* M2CE-70, 

-. '2E~ o,

0.090E+00 
1 . 000E+00 
0.0~00E+00 
.0400E+00, .0500E-+00 
0.000E+00, 0.O0CEv'-0 
3.831E+OS, 4.0OOE-04

,IME INTERVAL ',0,010,012, 
'INITIAL FRACTION' ,0,0,0,0,2, 
'TIMEINTERVAL 110,010,01,, 
'COTROL ROOM ,10,0,O0,ols 

'CR FILTER SET ',1,1,0,0,2, 

'CR FILTER EFF ',l,3,0,0,2, 

'T'RANSFER PERCENT',0,0,C,1,3, 
'T'RANSFER ?ERCZNT',0,0,0,.,3, 
'DOSE PARARIS '4,0,0,010, 

'TIME :0:ERVAL ',C0002 

'TRANSFER PERCENT', 0,0,0,1, 3, 
'TRANSFER ?ERCENT',O,0,0,,2,3 

'TM NTERVAL ' ,3~,0,Q,0,2, 

'REMOVAL RATE ',1,1,0,0,2, 
'REMOVAL RATE ',l,2,0,O,2, 
'REMOVAL RATE ',1,3,0,0,2, 
'TIME INTERVAL ',0,0,0,0,2, 
'REMOVAL RATE ',l,1,0,O,2, 
'REMOVAL RAT2E ',1,2,0,0,2., 
'REMOVAL RATE ',I,3F,0O,2, 
'TIME :NTERVAL ',0,0,0,0,2, 
'REMOVAL RATE ',1,1,0,0,2, 
'REMOVAL RATE ',1,2,0,0,2, 
'REMOVAL RATE ',1,3,0,0,2, 
'TIME' ITERVAL ',0,OF,0,,2, 
'REMOVAL RATE ',1,1,0,0,2, 
'REMOVAL RATE ',1,2,0,0,2~, 
'REMOVAL RATE ',1,3,0,0,2, 
'TME INTERVAL ',0,0,0,0,2, 

'TIME' INTRVS ',0,0,0,07,2 

'IEITR'VAL ',0,0,0,0,2, 
'TRANSFER PERCENT',0,0,0,I,.5, 
'TRANSFER PERC'ENT',0,O,0,.2,3, 

'DOS ?RAMS ', ,0,0,0,7, 

'TRME 'n7EROM ',0,0,0,0,2,

0.J00E+0O, C. JNIE-02
0.780OE+00, 
0. 001E-02, 
S. OOOE+01, 
0. 950E+02, 
0. 9%OE+02, 
0. 950E+02, 
0. 100E+00, 
0 .10OEiOU, 
6500E-04, 

0 .CS+ 00, 
0. 100E+00, 

0. 100E--00 
0. 2015E00, 

20. OOOE+00, 

3. 970E+O0, 
0. 430E+00, 
20. 20E+00, 
0. COOO+00, 
4. 240E±00, 
1.8S3E+ 00, 

20. OOE+00, 
0. OOOE+00, 
0. 424E±00, 
1 . 980E+00, 
C. OOOE+00, 
0. OOOE+00, 
0. 424E+00, 
2.OOOE+ 00, 
0200E-00,

0. 220E+OC 

0. 990E+02 
0. 990E+02 
0 .99E0 

0. O0OE±CC, 
0.005S23, 

3.470CE-04, 

0.'30E+00 
4 4 65E+03, 

fl. j0OE+20 

0.00E+00 

0. OOOE+O0 
1. BOOE+00 

0. OOOE+O0 

0. O00E+O0 
0. OOOE+O0 

0. 000E+00 
2. OOOEO00 
0. OOOEO00 

0. O0E±O00 
0. OOOEO00 
0. OOOE+00 

3.470 E-04,

8.0O0E+00, 24.OE 
Q.000E-00 !.51-04

2.400E±C1, 
0. 050E± 00, 
0. 050E-400, 

'0.0OE+01, 
0005-2E-0, 

96. OOEA-0O, 
S. OOOE±01, 
0. COOE-00,

96 OE--C 
2. C~OR+OK0, 
4.- 4 65E+03, 
2 . 330E+02, 
i-320E-04, 

- . 200E+02 
3. 330E+02, 
2. 32E4

.667E+-03, 1.0O0E+00

0. i VE- 1
3. 470E-04, 9.770E-04, 3.470E-04,

2.1VV-V, 3. 47E-04, 5.760E-04, 3.470E-04, 

3.6 1E-6, .-S E-4, 2.60E 24, 3.47CE C4,

0. CCE-00
1 .667E+03, 0.600E+00 
L.320E-04, 1.680E-04,

2.e'3OuE-02, 1.667E--03, 0.400E+00 
1.40CE-06, 2.320E-04, 1.250E-04,

3.470OE-04, 

3. 470E-04,

I 2X'Th',0,0,0,0,0, 0.OOOE-40O, 0.OOOE+000

Entrgy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL AEWS91-E-0117-16 

0(2) 10/10/00 JGNM MAN! NUCLEAR PAAGE Attachment 5 

REV DATE BY CHK'D ON UBR2 OF 8

'END



Output - MHAIA.RV5 

1 TRANSACT Version 1.0, Revision 2 
Based on TACT V - SEP 87 PC VERSION 

REVISED TO REVISION 2 December 1996 
BY OMEGA TECHNICAL SERVICES, INC.  

REVISED TO REVISION 1 FEBRUARY 1995 
BY OMEGA TECHNICAL SERVICES, INC.  

MODIFIED FALL 1992 FOR GGNS 
BY OMEGA TECHNICAL SERVICES, INC.  

NUCLEAR REGULATORY COMMISSION 
ACCIDENT EVALUATION BRANCH 

DATE 11/30/2000 TIME . I 

MODEL SUMMARY FOR CASE I 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT) 
'!H.AIA.R5 UNIT 2 50 CFM INLEAKAGE 

1 T'ME INDEPENDENT INPUT 
CASE NUMBER 1 

NODES I.STE? 

OUTPUT CONTROL PARAMETER 
1 I 2 3 4 f 

IPRINT(I} 0 0 0 1 

NUMBER OF DOSE EVALUATION POINTS - 3 

POWER (MWT) REACTOR SHUTDOWN TIME (HRS) 
3.087E+03 0.OOOE+00 

FRACTION OF ACTIVITY RELEASED FROM CORE TO CONTAINMENT BY ISOTOPIC GROUP 
HALOGENS 
2.SOE-01 1.000E+O0 

PLATEOUT FACTOR FOR ACTIVITY RELEASED FROM 
CORE TO CONTAINMENT BY ISOTOPIC CROUP 

HALOGENS 
"0.00E+00 0.0007-+00 

FRACTION OF CORE INVENTORY AIRBORNE IN THE CONTAINMENT BY ISOTOPIC GROUP 
H-ALOGENS 

'.500E-01 1.000E+00 

ISOTOPIC SPLIT BY GROUP 
ELEN. ORG. PART.  

HALOGENS 9.100E-01 4.000E-02 S.000E-02 
1.000E+00 0.O00E+00 l.000E+00 

-OLUME OF NODES (CU 7T) 
RBSPRAY UNSPRAY 
1.332E+06 3.i+5 

7ONTROL ROOM VOLUME (CU FT) 
4 . OOOE+04 

Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 
________ ARKANSAS 9--171 

0(2) 10/10/00 JGM MMAM NUCLEAR PAGE Attachment 5 

REV. DATE BY CHK'D ONE NUMBER 3 OF 8



DATA FROM NUCLIDE FILE ICRP30A

ISOTOPE 
NAME 

0131 

1 1-31 
- 13 1 

- 35 

KR 83M 
KR 85M 
KR 85 
KR 8-7 
K<R 88 
KR 89 
X, E 131 M 

E1I33M 
X7133 

: 14E 5M 
I.E 135 

XT. 138

DECAY C'ONSTANT DOSE CONVERSION FACTORS
SPLIT 
E LEM.  
ORG.  
PART.  
ELEN.  
ThRG.  
PART.  
ELEM.  
ORG.  
PART.  
:T EM.  
ORG.  
PA RT.  
ELEM.  
ORG.  
PART.  
E LEN.  
ELEM.  
E LEN.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
=LM.  

ELEM.  
ELEM.  
-LEM.  
ELEM.

TINE DEPENDENT iNPE7' 
SEN MDER

TINE INTERVAL 
INITIAL FRACTIONC 

TIEINTERVAL 
CONTROL ROOMD 
3.83000E+02 7.66

7
0^E-03 

CR FILTER EFF 
CR FILTER EFF 
-R FILTER BEE 
7RANSFER PERCENT 
1. 0040E-06 
7RANSFER PERCENT 

-DSE PARAMS 
,.10000E-05 347 ýE-04

'I-ME INTERVAL 
TRANSFER PERCENT 

..'400E-03 

"-RANSFER PERCENT 
-0000DB-CO 

~ME INTERVAL 
REMOVAL RATE 
REMOVAL RATE 
RE.MOVAL RATE 
-7ME INTERVAL 
RE.MOVAL RATE 
REMOVAL RATE 

-z .MOVAL RATE 
":ME INTER"VAL 
REMOVAL RATE 
REMOVAL RATE

C 

- 0 
C 

* 4 

C

.4 

C

.00000E+0 
0 

0

".00000OE+00 
- 80000E-ol 

1. 0000DE-05 
5. OOD00E+01 

9. 5000DBEi0C 
q. SODOOE+01 
Q.5CCCE+C1 
-.3C00E 01

1.0ADODE-OS 
?.00OOE-0A 

1.50OOOE-02 
3. 33000E+02 

9.9
0
0000E+01 

9.9
0
0000E±01 

9. 90000E+0l 
-ý.00D00v-

.1ýOOOED-01 i.0CODE-31

_
7

000DE-:D4

_00000E+04 

4-3'000E-01 

2. OOOODB-Cl 

1 . 'SOCE-00 

-.OOOOOE±01 

4.3000DB-Cl0

000 DE-W 
- .7- 00E-32 

IOOOOOE+0c 

4.4 650Eý-03 

4 .300CDO.-01 
0.00000DE,00 

0U000OE-0-C 

1. 8S300E-+04 

.0000DB-C, 

1. 
0
8000Ec-_ 

0.0000DB-c

SOURCE 
(C/MWT' 

- . 8228C3E,-C4 
1.00323000E-03 

3.46346 E-C4 
1.52214 100E-D.  

- 9030000Eý-03 
5.116 C20E+-04 
-.2488E -E-% 
-.8110 C0E+03 
7.9832503E+04 

3.2875.-_00+03 
4. 6437300E+04 
2.412000DE'03 

2. 5515000E+03 
4. 1520100E+03 
1.2970000E+04 
4. 1020C00E-+02 
2. 3350000E+04 
3. 2000000E+04 
3.9790C00E-'04 
2. S95OCCOE+02 

5.62.'J rE+04 
* . 5S70CCE+04 

5360-0E+04 

4 .7750rCE17+0'4

(!/HR) 
35870390E-03 
3.8703~90E-03 
3_8703907-03 
.97684D0E-01 
9 '684D0E-Thi 

2.9768400E-01 
3.31884007--0 
3-31884007 --' 
ý.31884ODE-02 
q.208000E--Cl 

8. D208000E-C1 

1.03104 ODE-Cl 
1. 03104 ODE-01 

3.72600CDE-D1 
1.578600DB-Cl 
7. 3512DCOOE-C 

1.30680DDE-01 
.4048CrDE0E 

1.2600C2 
ý.47900(E- -3 

' 66400C E-C, 
7. 53119~7 -E-ý 

* 446S60GE-ý0G

WHOLEOCY 
5.790E-02 
* 390E-D2 
* 590E-02 

3 ._55E-01 

_..iýDEu1 

-. 1E-02 
D.'E-D.  

'.1'CE-DI 

4. 
1
10E-01 

4. 90E-01 

490IOE-01 

L.30E-D.  
'310E-04 

"30DE-01 
-0E-0 

'.9E-03 
' .360E-03 

6,-0E-01

SKIN-B 

', 0E-01 

CODE-Di 

1 00E-02 
S.900E-02 

8. 900E-02 
1420E-01 
1 . 420E-01 
1 . 4 20E-01 

7 860E-02 
7 860E-02 

7 .860E-02 

4. 970E-02 
4 .840E-02 
3 . 360E-01 
7 .760E-02 

3. C7E-01 
1. 330E-02 

960E-02 
67E -03 

1. 47CE-01

THYROID 
1.100E-OG 

1. ,00E-7-06 
6.O300+03 

6. 300E+03 
1.800E-DS 

`00C-ý05 

-. 00OE-03 
1. 100E-03 

OD.00-'-03 

3 .lOOE-04 
3. COE-04 

0. OOOE-00 

0. DDE-DO 
. DOOE-DO 
* OO0E-00 

ACOE-00 
0. 0CCO-0D 
c 000E--00 

3.,3OE-00 

c . OE-00 

0.-O E-' ' 

0. OOOE-OD

SKIN-G 
7 .95E-02 
7 9S0B-02 

7 .
0

OE-02 
5.070E-01 
5. 070E-Ol 
5. 070E-0l 
1. 310E-0l 
.310B-0l 
Iý.31DB-0l 

5. 860E-0l 
5. 860B-Cl 
5. 860E-0l 
3. 520E-01 
3. 52DB-0l 
3. 520E-01 

' 360E-04 
3. 200E-02 
4 .750E-04 
- . 85DE-Cl 
4. 690E-01 
4.21DE-0l 
2.71OE-03 
7 .ODOE-03 
7 .8 90E-03 
9. 160E-02 
S. 070E-02 

4. 020E-02 
2. 61GE-01

SKIN-T 
0. COOE±00 
0. OODE+O0 
0. ODOE+00 
0. CODE-i-C 
0. DODE--00 
0. OOOE+O0 
O .OOOE+OD 
0. 000E+O0 
O .DODE+OD 
0. 000E+O0 
O .OOOE+O0 
0. 0OOE-+00 
0. DOOE+O0 
0. DOOE+OD 
0. OOOE+O0 
0. OOOE+0O 
0. COODE-ID 
0. COODE-ID 
0. DOOE+DO 
0. ODOE+OD 
0. DDOE+DO 
0. OOOE+0O 
0. DDOE+DD 
0. 0OBOE-D 
0. COODE-iD 
0. OOOE+0O 
0.000DE+00 
0. OO0E+00

Entrgy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL ARNSS9E0176 

0(2) 10/10/00 JGM NIAM NUCLEAR PAEtacmn5 

REV. DATE BY CHK'D, ONE I_ NUBR1_4O



TIME INTERVAL 
REMOVAL RATE 
REMOVAL RATE 
REMOVAL RATE 
TIME INTERVAL 
DOSE PARAMS 

3.10000E-05 
TlIME 1INTERVAL 

"DOSE PARAMS 
3.60000E-06

0 

0 

3.47000E-04 

-. 75000E-04

TIME INTERVAL 0 
TRANSFER PERCENT 0 

1.29400E+03 
TRANSFER PERCENT 0 

0.00002E+00 
"ONTROL ROOM 0 

3.83000E+02 1.66700E+03 
DOSE PARAMS 

-. 30000E-06 .32000E-04 

TIME INTERVAL 0 
'ONTROL ROOM a 
3.83000E+02 1.66700E+03 

DOSE PARAMS 0 
1.40000E-06 2.32000E-04

0 

2

0 0 
0 0 
0 0 
o 0 
0 0 
0 0 

5. 7
6000E-04 
0 0 

.56000E-04 
0 0 
0

2 1.98000E+00 
2 0.OOOO0E+O0 
2 0.OOO00E00 
2 4.24000E-01 

2 00000E+00 
7 0.00000E+00 

-. 47000E-04 I 
::0000007+00 

.4 O000E-04 ! 
3 40000E010 

.s 5.00000E-02

3.00000--2

0 0 0 
O.C0000E-01 

1. 68000E-04 

4. O0000E-Oi 
0 0 0 

1. 25000E-04

2.00000E+00 
O.00000E+00 
0.00000E+00 
0.00000E+00 
8.00OOOE+00 
3.47000E-04 

.O0OO0E-01 
-. 40000E+01 
1.75000E-04 

.- 0000E-01 
9.60000E+01 
0. 00000E+00 

4.46500E+03

5.00000EO01 3.33000E+02

.OOOOOE-00 
.47000E-04 

9.60000E-01 
5.00000E-01 

S.47C00 4E-,3 C

2.32000E-04 
.00000E-02 

).20000E+02 
3.33000E+02 

2.32000E-04 
.30000E-02

PAGE 1

SUMMARY O O0:2-SIT-E

:ONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA fTRANSACT]
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS

"TOTAL 4.287E+00

FOR W3HOLESDY (OSE (R7MS) 
CONTAINMENT WITH NO ESF 

LOW POPULATION ZONE
EACH 
STEP 
0.000 
3.186 
5.152 
6.089 
1.296 
8.911 
1.376 
2. 392 
2. 310 
8.559 
8.313

E+00 
E-03 
E-04 
E-02 
E-01 
E-03 
E-03 
E-01 
E- 02 
"E-03 
ETOTADL

CONTROL ROOM
ACCUM. EACH 

STEP 
0.000E+00 0.000E+00 

.186E-0C -. 004E-0O 
3.702E-03 1.624E-02 
6.4S

9
E-02 1.919E+00 

1.942E-01 4.084E+00 
2.03'E-01 -. 808E-01 
2.045E-01 4.337E-02 

.437E-01 4.445E+00 
4.668E-0i 1.642E+-00 
4.754E-0. 6.252E-01 
..831 -01 7.422E-01 
4.8377-01 TOTAL

CALCULATION 7OR WHOLEBDY DOSE (REMS' 
C ULS T NODE CONADTAISNMEN! 'OULT--T ENE 

EXCLSION RADIUjS LOW POPUATION-\, ZONE
ACCUM. EACH 

2TEP 
0.000E+00 0.000E2-0 
6.6817-02 3. 1862-03 
7.7612-02 5.I52E-04 

.,)39E+00 4.587E-02 
7 7!0E+00 7.969E-02 

'. 82E+00 5291E2-03 
2.838E+00 8.169E-C.4 
-. 838E+00 1.366E-01 

2.838E+00 1.011E-02 
2.838E+00 3.093E-03 
2 -838E+00 -. .90E-03 
S.338E+00

CONT
A'CCUM. EACH 

STEP 

.0.00E+00 .000E+00 

,.,02E-03 3.477E-06 
-. 957E -02 .99E2-03 

1.293E-01 '.134E-02 
-. 346E-01 '.444E-03 
'.354E-01 5.404E-04 
-. 20E-0i -. 338E-02 
2.821E-01 - 989E-02 
-. 852E-01 -. 6 6 7 E-03 
-. 981E-! .86O1E-03 

2.•81-CI TTAL

ACCUM.  

0.O00E+00 
1.004E-0i 
1.167E-01 
2.036E+00 
6.120E+00 
6.401E+00 
6.444E-0C 
1.089E-01 
1.253E201 
1.316E-01 
1.390E001 
1.390mEO1 

ROL ROOM 
ACCUM.  

0.000E+00 

9.805E-06 
1.328E-05 
3.9257-03 
3.526E-02 
3.87!E-02 
3.925E-02 
1.126E-01 
1.325E-01 
1.3662E-01 
1.3917-01 
1.39!E-01

START 
T1ME 

HRS) 
0.000E+00 
1. 0OOE-05 

*.500E-02 
1.750E-02 
4.300E-01 

853E+00 
1.980E+00 

.0002+0 
-. O00E+00 

4.400E+01 
9.600E+01

EACH 
STEP 
0.000E+00 
6.681E-

0
2 

1.080E-02 
1.277E+00 

2717E+00 
1.868E-01 
2.886E-02 
0. 000E+00 
0. 000O-00 
0.000O-00 
0. 000+00

ACCUM.  

0.000E+00 
6. 681E-02 
7 .761E-02 
1. 354E+00 
4. 072E+00 
4. 259E+00 
4. 287E+00 
4 .287E+00 
4. 287E+00 
4. 287E-00 
4. 87-E+00

IRS) 
".000F+00 
I . O0E-05 

L.500E-02 
1.750E-02 

4.300E-01 
1. 353E-00 

.80CE+00 
000E+00 

9.000E+00 
.40E-+01 

.600E+01

EACH 
STEP 
0.000E+00 
6. 6IE-02 
1.080E-02 
9.619E-01 
1.671E-00 
1.109E-01 
1.713E-02 
C.OO0E+00 
0.000E+00 
'K.000E-00 
0.O00E+00 

"TOTAL

_ Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 
______ _________ ________ ARKANSAS 9--171 

0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 5 

REV. DATE BY CHK'D ONE NUMBE 5 OF 8



PAGE 2

SUMMARY OF OFF-SITE DOSES

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA {TRANSACT 
CALCULATION FOR SKIN-P DOSE (REMS) 
SINGLE NODE CONTAINMENT WITH NO ESF

EXCLUSION RADIUS
EACH 
STEP 
0. OOOE+00 
7 788E-02 
I 225E-02 
I 036E+00 

1. 808E+00 
1. 238E-01 
1 912E-02 

0. OO0E+00 
O. OOOE+00 
0. 000E+00 
C. COOE+00

LOW POPULATION Z'NE
ACCUM. EACH 

STEP 

0.000E+00 .0CO0E+00 
7.788E-02 3.714E-03 
9.013E-02 5.842E-04 
1.126E+00 4.942E-02 
2.935E--CC 8.624E-02 
3.058E+00 5.902E-03 
3.077E+00 0.119E-04 
3.077E+00 1.681E-01 
3.077E+00 2 .90E-02 
3.077P+00 9.807E-03 
3.077E+00 9 531E-03

TOTAL 3.077E+00

ICCUM. EACH 

-.000E+00 0. 00E+00 
3.714E-03 171E-01 
4.298E-03 l.741E-u2 

3.3727-02 l..57E-00 
'.40E-0 72-18E-00 
1.4592-01 1.860E-01 
!.468E-01 22874E-02 
3.149E-01 3. 123E+00 
3.368E-01 1.757E+00 
3.466E-01 7 163E-01 
3.561E-0i -. _5!OE-01

TOTAL 3.56!E-0!

PROL ROOM 
ACCUM.  

0. OOE+00 
1.i71E-01 

-. 35SE-01 
S.693E+00 

4.411E+00 
4 .S97E+00 
4.626E+00 
-. 749E+00 
9. 306E+00 
1. 02E+01 
1.-87E+01

TOTAL !. 87E+01

CALCULATION FOR SKIN-B DOSE 'REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS ,OW POPULATION ZONE
EACH 
STEP 
0.000E+00 
7.788E-02 
1.2252E-02 
9.117E-01 
1.373E+00 
9.064E-02 
1.398E-02 
0.000E+00 
C.000E200 
0.000E+00 
O.000E+00

ACCUM. EACH 
STEP

0. 000E+00 
7.788E-02 
9. 013E-02 
1 .002E+00 
2. 375E+00 
2 .465E+00 
2 .479E+00 
2 .479E+00 
2 47 9E00 
2 .479E+00 
2 .479E+00

TOTAL 2.479E+00

0. 000E+00 
3. 7 4 E-03 
5.342E-04 

4. 348E-02 
6. 548E-02 
4.323E-03 
6.668E-04 
1.174E-01 
I-370E-02 
5.937E-03 
6. 498E-03

TOTAL

ACCUM. EACH 
STEP 

3.714E-03 4.4S9E-04 
4.298ýE-03 1_565E-04 
4.778E-02 i.198E-0i 
1.1o3-01 8.6!5E-01 
1.176E-01 9.362E-02 
'.182E-01 1.470E-02 
2.357E-01 2.11!E+00 
2.494-ul 9.454E-01 

2.553E-01 2.444E-01 
2.618E-01 2.251E-01 
2.618E-01 TOTAL

CONTROL ROOM
A-CCUM.  

3.00E+00 
4 .459E-04 
6. 024E-04 
1. 204E-01 
9.819E-01 
1.076E+00 
1.090E+00 
3. 202E+00 
4.-'47E+00 
4.392E+00 
4. 61

7
E+00 

4.617E+00

PAGE 3

SUMMARY OF OFF-SITE DOSES 

CONTROL ROOM HABITABILITY ANALYSIS, 7CRP30A DATA (TRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS
ACCUM, 

0.000E+00 
4.305E-+00 

3.023E+00 
1.230E+02 
5.'387+02 
5.59!E+02 
5,64 6E+02 
5.646E+02 
5.646E+02 
5.646E+02 
5.C46E+02 
ý.646E+02

EACH 
STEP 
0.000E+00 
4.305E+00 

.178E-01 
1.180E+02 
4.0072+02 
3.532E+01 
5 .555E+00 
0.000E+00 
0.000E+00 
0.000E+00 
C. .0E+00 

TOTAL

FOR THYROID DOSE (REIMS) 
H'NTAINXENET ";J-
LOW POPULATION ZONE

EA-CH 
STEP 
0.000E+00 

2.053E-01 
3.424E-02 

.6278E+00 
1.911E-01 
1.684E+00 

o.649E-01 
7.617E+01 
1.050E+01 

.484E+01 
2.334E+01 

TOTAL

CONTF
kCCo ' . 7EAH 

.506.47+00 

2.39SE-01 1.:79E+00 
5.3671+00 l.-74E+02 
-. 498E+01 6.-_23E+02 
2.666E+01 5.308E+01 
'.693E+01 9.330E+00 
1.03!E+02 !.4!5E+03 
1.1362+02 1.481E+03 
1.2'4E+02 1.622E+03 
1.538E+02 3.383E+03 
-. 'i-'-02 TOTAL

CALCULATION FOR THYROID DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

*Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 
________ ARKANSAS 9--171 

0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 5 

REV. DATE BY CHK'D ONE NUMBER _6 OF 8

TART 
-TIME 
(HRS) 

0. 000E+00 
1.COOE-05 

.500E-02 
1.750E-02 

4. 300E-01 
1. 853E+00 
1. 980E+00 
-. 00E+00 
5. 00OE+00 
2.400E+01 
9.60OE+01

START 
-IME 

iHRS) 
O000.E+00 

1. 0OOE-05 
1. 00E-02 
1.750E-02 
4 .300E-01 
1.853E+00 
1.980E+00 
2.000E+00 
•.000E+00 
2.400E+01 
9. 600E+01

TIME 

0.000E+00 
.0OOE-02 

1.5002-02 

1.750E-02 
4.300E-01 
1.853E+00 

9.980E+00 
2.000E+00 

.00E+00 
.400E+01 

9.n600E+0!

ROL ROOM 
ACCUM.  

-. 000E+00 
-.471E+00 

-. 50E+00 
.4 9E+02 

7 .372E+02 
.403E+02 
.487E+02 

2 264E+03 
.74SE+03 

5.
3

6
6

E+03 
e .75E+03 

2.750E+03

-ON"



EXCLUSION RADIUSSTART 
TIME 
(HRS) 
). 300E+00 
1. 00E-05 
i.500E-02 
1.750E-02 
4.300E-01 
1.853E+00 

-. 980E+00 
2. 000E+00 
-. 400E+01 
9.600E+01

ACCUM. EACH

O.0E+00 
43-5E+'00 
.'7 :1E-01 

S-66E+0' 

' -2E+00 
___90E-0' 
C :COE+O0 
C :00E+00 

* >71+00 
* -E+0 
* I0E+00

TOTAL 7.972E+01

LOW POPULATION ZONE

STEP 
0. O00E+00 

053E-01 
3.424E-02 
1.796E+00 
1.670Eý00 
8.306E-02 
1.283E-02 
3. 630E+00 
4.937E-01 
6.968E-01 

*.189E+00 
OTAL

CONT
ACCUM. EACH 

STEP 
O.OO0E+00 0.000E+00 
2.053E-01 3.823E-03 
2.395E-01 7.369E-03 
2.036E+00 7.867E-01 
3.706E÷00 1.9576Eý00 
3.789E+00 1.201E-01 

.802E+00 .7 35-02 
7.432E+00 1.827E+00 
,.926E+00 1.881E+00 
'.623E+00 '..36E+00 
9.812E-00 !.721E+00 
9.812E+00 TOTAL

SUMMARY OF OFF-SITE DOSES

CONTROL ROOM 

START 
TIME 
(HRS) 
0.000E+00 

.0005-O5 
1.500E-02 
1.750E-02 
4.300E-01 
1.853E-00 
1.980E+00 
2.000E+00 
8.000-E00 
2.400E+01 
9.600E+01

`4ABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT) 
CALCULATION FOR SKIN-G DOSE (REMS)
SINGLE NODE 

EXCLUSION RADIUS

STEP 

K >70E+00 

i -96E+00 
3. '27E+00 
2 633E-01 

.C66E-02 
C '00E+00 

7.ý001+00 
. 100E+00

ACCUM. EACH

2. 000E+00 
9. 377E-02 
1. 089E-01 
1. 905E+00 
S.732E+00 
5. 995E+00 
6.035E+00 
6.035E+00 
6.035E+00 
6. 035E+00 
6. 035E+00

TOTAL 6.035E+00

CONTAINMENT WITH NO ESF 
LOW POPULATION ZONE

STEP 
0.000g7+00 

4.472E-03 
7.233!E-04 

8 .564E-02 
1. 82SE-01 
1. 256E-02 
1. 939E-03 
3.380E-01 
3.307E-02 
1.257E-02 
1.227E-02

ACCUM. CACH 

0.000E+0 .0000E+00 

4.472-03 1.410E- i 
5.196E-03 2_180E-02 

9.084E-02 2.699E+00 
2.734E-01 5 752E+00 
2.8S9E-01 3.957E-01 
2.878E-01 6.1lI1E-02 
6.259E-01 6.280E+00 
6.589E-01 2.352E-00 
6.715E-0! 9.182E-01 
6.838E-01 1.096E+00

TOTAL 6.838E-01

-CNTROL ROOM

. 631E-00 

.615E-00 
9. 011E100 
9. 072E-00 
!.535E+01 

. 77'0Eý0! 

1. 862E+0
1 972E+01

TOTAL 1.972E-01

CALCULATION FOR SKIN-G DOSE (REMS)
MULTI NODE 

EXCLUSION RADIUS

STE 

-77 E-02 

'76E-00 
z •52E-C' 
-396E-02 

0 30E+00

ACCUM. EACH

0.000E+00 
).377E-02 
1.089E-0' 

1.4S67+00 
3. 7 93E+00 

3. 948E+00 
3.972E+00 
3.972E+00 
3. 972E+00 
3.972E+00 
3. 972E+00

TOTAL 3.972E+00

CONTAINMENT WITH ESF 
LOW POPULATION ZONE

STEP 
0. 000E+00 

4 472E-03 
7 .233E-04 
6.4-2E-02 

.114E-01 
7. 4 01E-03 
1.143E-03 

1.919E-01 

1.456E-02 

4.763E-03 
4. 571E-03 

TOTAL

CONTI
ACCUM. EACH 

STEP 

G.001E+00 0.000E+00 
4.4 7

2E-03 i. 3 7 0E-05 
5.196E-03 1.857E-06 
,'345E-02 . 464E-05 
1.809E-01 4.378E-02 
1.8831-01 4.813E-03 
'.894E-01 7.3554E-04 

3.813E-01 1.031E-01 
3 959E-01 -. 87570D2 

4.006E-01 5.701E-03 
4.052E-01 4.554E-03 
4.052E-01 TOTAL

SUMMARY OF OFF-STE7 DOSES

ONTROL ROOM HAB:ThAqIL-TY ANALYSIS, ICRP30A DATA ýTRAJNSACT) 
1ALCULATION FOR SKIN-T DOSE (REMS) 
SINGLE NODE CONTAINMENT WITH NO ESF 

SEntergy CALCULATION NUMBER 
Operations 

A(3) 11/30/00 KLA 91-E-0117-16 
0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 5 

REV. DATE BY CHK'D ONE NUMBER 7 OF 8

0. OOOE+0O 
4.305E+00 

.023E+00 

.268E+01 
-. 7_1E+01 
-. 945E+01 
-. 972E+01 
7. 972E+01 

7.972E+01 
7.972E+01 
7. 972E+01

ROL ROOM 
ACCUM.  

0.000E+00 
3.823E-03 
5.i91E-03 

7.919E-01 
.- 4 e---0ý 
2.68E- 00 

4.7!3E+00 

6.-794E-00 
'30E-3D 

9.351E-00 

9.55!E+00

PAGE 4

START 
T

1ME 
HRS) 
J. 000E+,00 
i 000OE-05 
1.500E-02 

4. 300E-01 
. 853E-00 

1- 980E-00 
2.000OE+00 
e.COE+00 

2.400E+01 
600-E+01

ROL ROOM 
ACCUM.  

i 10- 3 

4.926E-02 
1.407-032 
5 483_E-ý2 

1.9246-01 

1.9~69E-0!

A"GE- S



LOW POPULATION ZONE CONTROL ROOM
EACH 
STEP 
0o 000E+O0 
1 .717E-01 
2.742E-02 

832E+00 
- 635E+00 

3 870E-01 
S. 978E-02 
0. O00E+00 
0. 000E+00 

C 00 E+00 
0. OOE+00

ACCUM. EACH
ý.HRS) 

OOOE-05 

I. 00E-02 
1.'50E-02 
4.30CE-0! 

0.753E+00 
C.980E+00 

000E+O0 
O.400E+01 

g.600+01

TOTAL q-!13E+00

STEP 
0. 000C-E0 
8 .187E-3 
1.307E-. 3 

. 3515E-A 

.846E-02 

5.061E-01 
5.497E-02 
2.238E-u2 
2. 180E-02

ACCUM. EACH 
STEP 

0.000E+O0 O.000E+00 
8.187E-03 2.580E-0i 

494E-03 4.i21E-02 
1.446E-01 4.257E+00 
4.133E-t)i 8.470OE+00 

4.318E-01 5.817E-01 
4.346E-01 8.985E-02 
9.407E-01 9.404E+00 
9.957E-01 3.909E+00 
1.918E+00 l.635E+00 
I.O40E+O0 7.947E+00

TOTAL I. 40E+00

ACCUM.  

0. OOOE+00 
2. 580E-01 
2. 992E-01 
4. 556E+00 

. 303E+01 
1 361E+01 
1. 370E+01 
2 .310E+Ol 
2 .701E+OI 
2 864E+0! 
3.059E+01

TOTAL 3.059E+01

CALCULATION FOR SKIN-T DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF

EXCLUSION RADIUS
EACH 
STEP 
0. 000E+00 
1. 717E-01 
2.742E-02 
2. 259E+00 
3. 709E+00 
2 458E-01 
3. -94E-02 
0. OO0E+00 
0. 000E+00 
0. 000E+O0 
0. 000E+00

ACCUM. EACH

O .00E+O0 
1.717E-01 
I. 991E-0! 
2. 458E+00 
6. 167E+00 
6.413E+00 
6.451E+00 
6. 451EE+00 
6. 451E+00 
6.451E+00 
6.4517E+00

T
OTAL 6.451E+0lO

LOW POPULATION ZONE

STEP 
O.000E-00 
8.187E-03 
1.307E-03 
1.077E- 1 

l.769E-0! 

.809E-3 
3 .0 9 3E-,i 
2826E-t 

1.076E- 

1.1Ol-0

ACCUM. EACH 
STEP 

0.000E+00 0.000E+00 

8.187E-03 4.596E-04 
9.494E-03 i.614E-04 

*. 17E-0i 1.252E-01 

2.941E-01 9.053E-01 
-. S9E- 1 9.863E-02 

-.546E-02 
6.17 E-0 2.14E+00 

.452E-01 ý.741E-01 

6*670E-01 .296E-C1
OTAr.L 6C.670E-01

TROL ROOM 
ACCUM.  

0 000E+00 
4 596E-04 
6. 210E-04 
1.259E-0 1 

i. 031E+O0 
' 130E+O0 

-. 145E+00 
3.360E+00 
4. 334E+00 
4. 84E+00 

4. 814E+00
TOTAL 4.814E+00

L NO MORE CASES 

END OF EXECUTION

0. 0O0E+O0 
1. 

7
17E-O1 

-. 991E-01 
3. 031E+00 
8.666E+00 
9. 053E+00 
9.113E+00 
9. 113E+00 
9. 113E+00 
9.113E+00 
9. 113E+00

ST7ART 
TI1ME 
(H4RS) 
O.000OE+O0 
1.000E-05 

o.50E-02 
1.7S0E-02 
4. 300E-01 
1.853E+00 

1980E+00 
2.30E+00 
.000E+O00 

2.400E+01 
9. 600E+01

Entergy CALCULATION NUMBER 
Operations 
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ATTACHMENT 6

Unit 2 MIA 100 cfm Control Room Inleakage 
TRANSACT Input and Output 

(MHA1B.R5, MHA1B.RV5)

Entergy CALCULATION NUMBER 
Operations 
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___________________ ARKANSAS 9--171 

0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 6 

REV. DATE BY CHK'D ONE NUMBER 1 OF 8



Input MHAIB.R5 

'ICRP3
0
A 

'TILTAPE ', 'IMTAPE ', 'TINTAPE 

'CONTROL ROCA' -ABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT) 
' AHA!B.RS IT 2 100 CEM INLEAKAGE '

'RBSPRAY ', 'ULSPRAY' 

3.07E43, -.:V0E+00 

.2500E+00, l. OE+00 

.00E-'c, .200E+00 

.9!00E+00, .:400E+O0, .0500E+00 
1.000E+00, j.00E+00, 0.000E+00 
1.332E+06, 3.01E+05, 4.000E+04 

'TIME INTERVAL ',0,0,0,0,2, 0.  
'INITIAL FRACTION',0,0,0,0,2, 0.  
'TIME INTERVAL ',0,0,0,0,2, 0.  
'CONTROL ROOM ',0,0,0,0,5, 1.  
'CR FILTER EFF ',!,i,0,0,2, 0.  
'CR FILTER EFF ' ,1,2,0,0,2, 0.  
'CR FILTER EFC ,1,3,0,0,2, 0.  
'TRANSFER PERCENT' ,0,0,0,i,3, 0.  
'TRANSFER PERCENT',0,0,0,2,3, 0.  
'DOSE PARAIS ',0,0,0,0,7, 6.  
.1000E+00 
'TIME INTERVAL ',0,0,0,0,2, 0.  
'TRANSFER PERCENT',0,0,0,1,3, 0.  
'TRANSFER PERCENT',0,0,0,2,3, 0.
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'TOSE PARAMS

0,0,0,0,2, 
1,1,,0,0,2, 

',1,2,0,0,2, 

,1,3,0,0,2, 
,0,0,0,0,2, 
1,1,0,0,2, 
1,2,0,0,2, 

,1,3,0,0,2, 
,0,0,0,0,2, 

,1, , 0, 0, 2, 
a,i,0,0,2, 

,0,0,0, 0,, 

,1,,0,0,, 

0, 2, 0, 0,1 , 

1 , 0, 0, 0, ,7,

'BOSE ARA.MS 

'TIME INTERAL ,10,01,0, C2, 
'TRANSFER PERZENT',0,0,0,1,3, 
'TRANSFER FEXTENT',0,0,0,2,3, 
'CONTROL ROCA ,0,0,0,0,5o, 
'DOSE PARA.MS ,0,0,0,0,7, 
.500E+OO 
'TIME INTERVAL '0,0,0,0,2, 

'CONTROL ROCA! ,0,0,0,0,5, 
'7OSE PARANMS ,0,0,0,0,7, 
.'500E+0:D 
'END ,10,0,0,0,0,

OO0E+00, 0.00!E-02 
780E+00, 0.220E+00 
001E-02, 0.015E+00 
000E+02, 3.330E+02, 
950E+02, 0.990E+02 
950E+02, 0.990E+02 
950E+02, 0.990E+02 
100E+00, 0.000E+00, 
100E+00, 0.00!E-03, 
50OE-04, 3.430E-04,

051E+00, 
100E+00, 
100E+00,

0.0175E+00, 
20. OOE+00, 
0.000E+00, 
3.970E+00, 
0. 4 30E+00, 
20. 00E+00, 
0.O00E+00, 
4.240E+00, 
1.853E+00, 
20. 00E+00, 
0.000E+00, 
0.424E+00, 
1.980E+00, 
0.O00E+00, 
0.O00E+00, 
0.424E+00, 
2.000E+00, 
C.OOOE-O0,

0. 0001E00 

0.0001+00, 

4.465E,03, 
,0. 43E,00 

0. 000E+00 
0.000OE+00 
0.000OE+00 
1.853E+00 

000E.C+00 
0.000E+00 
0. 000+E00 
1.980E+00 
C. 000E+00 
0.000E+00 
0. 000E+00 
2.000E+00 
0.000E+00 
0. O00E+00 
0. 000E+00 
8.000E+00 
3.470E-04,

9.0 1-E+00, 2.- 0E-%0 
0.O00E-00, 1.750E-04,

2.400E-01, 
0.050E+00, 
0.050E+00, 
1.000E+02, 
0.000E-00, 

96. 00E+00, 
1.000E+02, 
0.000E-00,

96 .00E,00 
0. 000E+00, 
4.465E+03, 
3.330E+02, 
2. 320E-04, 

7.200E+02 
3.330E+02, 
2.320E-04,

4.330E+02, 1.667E+03, 1.000E+00 

C.C0!E-03 
0.O00E-00 
3.100E-05, 3.470E-04, 9.770E-04, 3.470E-04, 

S. 300E+700 

3.100E-0 , 3.470E-04, 0.760E-04, 3.4
7

0E-04, 

3.600E-O6, 1.750E-04, .. 560E-04, 3.470E-04,

1.294E+03 
0. 033E+00 
4 .330E+02, 
2.300E-06,

1.66
7
E+03, 0.600E+00 

1.320E-04, 1.680E-04, 3.470E-04,

4.330E-02, 1.667E+03, 0.400E+00 
1.400E-06, 1.320E-04, 1.250E-04, 3.470E-04,

3.000E+00, 0.000E+000

Entergy CALCULATION NUMBER 
Operations 
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Output MHAIB.RV5 

TRANSACT Version 1.0, Revision 2 
Based on TACT V - SEP 87 PC VERSION 

REVISED TO REVISION 2 December 1996 
BY OMEGA TECHNICAL SERVICES, INC.  

REVISED TO REVISION 1 FEBRUARY 1995 
BY OMEGA TECHNICAL SERVICES, INC.  

MODIFIED FALL 1992 FOR GGNS 
BY OMEGA TECHNICAL SERVICES, INC.  

NUCLEAR REGULATORY COMMISSION 
ACCIDENT EVALUATION BRANCH 

DATE 11/30/2000 TIME 9: 4: 5 

MODEL SUMMARY FOR CASE 1 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT) 
ýIHAIB.R5 UNIT 2 100 CFM INLEAKAGE 

TIME INDEPENDENT INPUT 
CASE NUMBER I 

L:ODES NSTEP 

OUTPUT CONTROL PARAMETER 
I - 3 4 5 

IPRINT(I) 0 0 1 i 0 

NUMBER OF DOSE EVALUATION POINTS - 3

POWER (MWT) 
3.087E+03

REACTOR SHUTDOWN TIME (HRS) 
O.O00E+00

FRACTION OF ACTIVITY RELEASED FROM CORE TO CONTAINMENT BY 
HALOGENS 
I.500E-0i I.000E+0 

PLATEOUT FACTOR FOR ACTIVITY RELEASED FROM 
CORE TO CONT.AINMENT EY ISOTOPIC IROUP 

HALOGENS 
0.000E+00 0.000E+CO 

.RACTION OF CORE INVENTORY AIRBORNE IN THE CONTAINMENT BY 
HALOGENS 

2.5ODE-0! 1.000E+00

HALOGENS

ISOTOPIC GROUP

ISOTOPI'C GROUP

ISOTOPIC SPLIT BY GROUP 
ELEM. URG. PART.  

9.100E-01 4.000E-0 5.000E-02 
1.000E+00 .000E+0 0.000E+-00

VOLUME OF NODES (CU FT) 
RBSPRAY UNSPRAY 
1.332E-0

6
3-13'E-'5

CONTROL ROOM VOLUME (CU FT) 
4. 000E+04 

Entergy CALCULATION NUMBER 
Operations 
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DATA FROM NUCLIDE F:LE ICRP30A

-SOTOPE 

- 31 
131 
31 

' 32 

- 132 
133 
-33 

- 33 
134 

1 134 
7 .  -34 

- 135 

KR 83M 
KR 85M 
KR 195 
KR 87 
KR 88 
KR 89 
XE 131M 
XE 133M 
XE 133 

E35M 
XE >35 
AE 137 
XE 138

7ECAY CONSTANT DOSE CONVERSION FACTORS
SPLIT 
ELEM.  
ORG.  
PART.  
ELEM.  
ORG.  
PART.  
ELEM.  
ORG.  
PART.  
ELEM.  
ORG.  
PART.  
ELEM.  
ORG.  
PART.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.

-TME DEPENDENT :2NPUT 
CASE NTMP...R 1

TIME INTERVAL 
TNITIAL FRACTION 0 0 
TIME INTERVAL 0 
CONTROL ROOM C 3 

1.33000E+02 1.66700E+03 
>R FILTER EFF22 
_R FILTER EFF 1 

CR FILTER EFF 
TRANSFER PERCENT

1.00000E-06 
-RANSFER PERCENT 

lOSE PARAMS 
3.10000E-CS 3.4

7
0

0
02E-0 

TIME INTERVAL 
TRANSFER PERCENT 

*.28400E-03 
TRANSFER PERCENT 3 

.00CC000E+00 

T-ME INTERVAL 
REMOVAL RATE I 
REMOVAL RATE I 
REMOVAL RATE I 
-!ME INTERVAL 0 
REMOVAL RATE 1 
"REMOVAL RATE 1 
REMOVAL RATE 
TIME I':TERVAL 3 
REMOVAL RATE i 
REMOVAL RATE 
REMOVAL RATE

0j U 

1. 00000E+00 

3 

C

0.00000E-O0 
7.000E-01 
1.00000E-05 
1.00000E-02 

9.50000E201 

9.50000E+01 

"9.50000E+0i 
1.00000E-ul

1.00000E-05 
2.20000E-01 
1.50000E-02 
3.33000E+02 

0.90000E+01 
9.90000E+01 
9.90000E+01 

>.00000E+00

.0000E-01 !.00C002-06

1-1 ;-, - 6.50000E-04 

.7'000E-04 3.47000E-04 i 
- -0.50000E-02 

03 1.00000E-01 

D 3 i.00000E-I

3 o' 

"o 0

- 1.750002-02 
_0000CE+01 

0.D00000E+00 
- 3.97000E+00 

4.30000E-01 
S2. 00000E÷01 

2 0.r0000E+00 
4. 240007+00 
1. 85300--00 

S -. 000001E+0 
- 2.00000E-00 

- 4 .2dC0CV-01

3.47000E-04 0000E-01
1.75000E-02 

0.00000E+00 

4.465
0 0

E+03 

4.30000E-01 

0.00000E+00 
0.00000E+00 
0.00000E+00 
1.85300E+00 
0.00000E+00 
0.00000E+00 
_.00000E+00 
1.98000E+-C 
0.00000E+00 
,.0000E+00 

0.000000+00

SOURCE 
CI/MWT) 

2 2822800E+04 
1 0032000E+03 
1 2540000E-03 
3. 4634600E+04 
1. 5224000E+03 
1. 9030000E+03 
5 1160200E+04 
* 2488C00E+03 

2 8110000E+03 
5. 9832500E+04 
0. 6300000E+03 
3. 2875000E+03 
4. 6437300E+04 
2 0412000E+03 
2 5515000E+03 
4 .1520000E+03 
1. 2970000E+04 
4 .020000E+02 

2.3350000E+04 
3.2000000E+04 
3.9790000E+04 
2.5950000E+02 
1.3840000E+03 
5.6220000E+04 
1.5570000E+04 
5.3630000E+04 
5.1030000E+04 
4.7750000E+04

I/HR) 
'.5870390E-03 

35870390E-03 
3.5870390E-03 

9768400E-01 
'.,768400E-01 
2. 9768400E-01 

-. 3188400E-02 
-. 3188400E-02 

.2108 000E-01 
ý.C208000E-01 
ý.0208000E-0i 9.00800E-0i 
1.,310400E-01 
-. 0310400E-01 

*,0310400E-01 

3.7260000E-01 
>.786000E-01 

-. 35120OOE-06 
E.4684000E-01 
2. 4750000E-01 
1.3068000E+01 
1.4048000E-03 
-. 2564000E-02 
5.4792000E-03 
- .664000

0 E-00 
-.5311970E-02 
*. 659600E- 1 

-. 4465600E-00

,;HOLEBDY 
5.390E-02 
5.590E-02 

.90E-02 
3.550E-01 
,.550E-01 
3.550E-01 
9.110E-02 
-. ''COE-02 
0.110E-02 
'.110E-01 
4.110E-01 
4.il0OE-OI1 
'.490E-01 
-. 490E-01 
2.490E-01 
I .270E-05 

2.310E-02 
"310E-04 

1.330E-O1 
3.380E-0C 
-. 030E-01 
1.250E-03 

290E-03 
960E-03 

-5.370E-02 
3.590E-02 

-.330E-02 
.870E-0

SKIN-B 
3. 070E-02 

070E-02 
0E-02 

1.!00E-01 
1.100E-01 
1,100E-01 
5.900E-02 

9,00E-02 
9.900E-02 
1 .420E-01 
i.420E-01 
1.420E-01 

3,860E-02 
.860E-02 
860E-02 
.000E+00 

4 .970E-02 

4 .840E-02 
3.360E-01 
-. 760E-02 
'.470E-01 

330E-02 
2.960E-02 
9 670E-03 
-. 140E-02 
6.320E-02 
4.59

0 E-01 
1.470E-01

THYROID 
_100E+06 
1.100E+06 
"i.100E+06 
6.300E+03 
6.300E+03 
6.300E+03 
1.800E+05 
1.800E+05 
1.800E+05 
1. 100E+03 
1.100E+03 
1.100E+03 
3.100E+04 
"3.100E+04 
3. I0E+04 
0.000E+00 
0.000E+00 
0.000E+00 
!'.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+O0 
0.000E+00 
0.000E+O0 
0.o000C00 
0.000E+O0 
0.000E+00

7KIN-G 
7.950E-02 

79502-02 

5.070E-01 
5. 070E-01 

5.070E-01 
1.310E-01 
1.310E-01 
1. 310E-01 
5.860E-01 
5.860E-01 
5.860E-01 
3. 520E-01 
3. 520E-01 
3. 520E-01 
1. 360E-04 
3.200E-02 
4.750E-04 
1.850E-01 
4.690E-01 
4.210E-01 
2.710E-03 
7.000E-03 
7.890E-03 
9. 160E-02 
5.070E-02 
4.020E-02 
2. 610E-01

SKIN-T 
0. 000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.O00E+00 
0.000E+00 
0.002E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
O.000E+00 
0.000E+00 
0.0002+00 
0.0002+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00

SEntergy CALCULATION NUMBER 
Operations 
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-!ME INTERVAL 
REMOVAL RATE 
-EMOVAL RATE 
-EMOVAL RATE 

.IME INTERVAL 
COSE PARAMS 
3.10000E-05 3 

7!IE INTERVAL 
(OSE PARAMS 

O.600OOE-06 I 

TIME INTERVAL 
TRANSFER PERCENT 

1.-8400E+03 
TRANSFER PERCENT 

".00000E+00 
-ONTROL ROOM 
4.33000E+02 

-0SE PARAMS 
.30000E-06 2 

TME INTERVAL 
XONTROL ROOM 
4.33000E+02 1 

'OSE PARAMS 
*.40000E-06 2

0 

0 

.47000E-04 

S75000E-04 
0

0 

2 
3 
0 
0 

C 

0

0 
0 
0 
0

0 
0 
0 oC

0 0 
0 0 

3.76000E-04 
) 0 
a 0 

2.56000E-04 
2 0 
02

0C 0

0 
.66700E+03 

0 
.32000E-04 

.66700E+03 
0 

.32000E-04

0 

0 

0 
0 

0

0 0 
6. 00000E-01 

0 0 
1. 68000E-04 

0 
0 0 

4. OOOOOE-01 
0 0 

1. 25000E-04

2 1.98000E+00 
2 .0O000E-+00 
2 0.00000E÷00 

4.24000E-01 

2 2.00000E+0C 
7 .00 0C00E+C0 

3.470007-04 

Z 9.OO00ýE+0O 
7 0.O00OOE6-0 

3470006- 4 

-2.400C0E+01 

5.00000DE-02

2. 00000E+00 
0 00000E+00 
0 OOOOOE+00 

0 000O0E+00 
8. 00000E+00 
3 47000E-04 

00000E-01 
-. 40000E+01 
1.75000E-04 

.0DOCE-01 
9.60000E+01 
2.00000E+00

3E-02 4.46500E+03

S1.00 6± Oz -. 33000E+02

7 ý,.00O00E+00 
3.470006E-04 

.60000CE+02 
5 1 . C0,--100E +0)2 

0.00CC.E+00 
3.470C0E--4

-. 32000E-04 
'OO000E-02 

7.20000E+02 
3.33000E+02 

2.32000E-04 
COOOOE-02

PAGE 1

SUMMARY OF OFF-SITE DOSES 

T-:NROL ROOM HABITABILITY ANALYSIS, :CRP30A DATA TR.ACT

CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS

E+00 
E-02 
E-02 
E+00 
E+00 
E-01 
E-02 

'E+00 
E+00 
E+00 
E+00 
TOTAL

FOR WHOLEBDY DOSE VEMSS 
CONTAINMENT WITH NO ESF 

LOW POPULATION 7ONE

ACCUM. EACH 
STEP 

0.OOOE+00 0.OOOE+00 
6.681E-02 3.186E-03 
7. 761E-02 5.152E-04 
i.354E+00 6.089E-02 
4.072E+00 1.296E-0i 
4.259E+00 8.911E-03 
4.287E+00 1.376E-03 
4.287E+00 2.392E-01 
4.287E+00 2.310E-02 
4.287E+00 8.559E-03 
4.287E+00 8.313E-03
4.287E+00

CONT
ACCUM. EACH 

STEP 
0.000E+00 0.000E+00 
3.186E-C3 1.004E-01 
3./02E-C3 1.624E-02 
6.459E-02 1.919E+00 
1.942E-01 4.084E+00 
`.'33E- I -. 808E-01 
2.045E-C- 4.3376-02 
4.437:--,i 4.445E+00 
4.668E-- 1.62E-7+00 
4.754E- I 6.252E-01 
4.837E-1 -. 422E-1

TOTAL 4.837E-

CALCULATION FOR WHOLEBDY DOSE MS 
U'LTI NODE CONTAINMENT *,T' -S

EXCLUSION RADIUS LOW POPULATION 2
EACH 
STEP 
0. OOOE+00 
6. 681E-02 
1.080E-02 
9. 619E-01 
1. 671E+00 
I. 09E-01 
1.713E-02 
0. 000E+00 
0..OOOE+00 
O.O00E+00 
0. OOOE+00 

TOTAL

ACCUM.  

0. 00E+00 
6. 681E-02 
7.761E-02 

0.039E+00 
2. 710E+00 
-. 821E+00 
2.838E+00 

2.838E+00 
2.838E+00 

2.838E+00 

2. 838E+00 

-. 338E+00

EACH 
STEP 
0 000E+00 
3-196E-03 
5.152E-04 
4 587E-02 
7 969E-02 
5.291E-03 
8.169E-04 
1.366E-01 
1.011E-02 
3.093E-03 
2.900E-03 

TOTAL

AICCUM.  

O. 000E

3.1 96
3.70n2E-
4.957E
1.293E
-. 346E
1.354E
.. 720E
2.82!E-7 
.. 852E
.881E

-. 881E-

EACH 

0. 000E 
4 C:4

4.4S6E 
3.423E 

.0426E 
1942E 

3. 690E 
.8 82E

'ROL ROOM 
ACCUM.  

0.OOOE+00 
1.004E-01 
1.167E-01 
2.036E+00 
6.120E+00 
6. 401E+00 
6. 444E+00 
1.089E+01 
1.253E+01 
1.316E+01 
1.390E+0i

TOTAL 1.390E+01

CONTROL ROOM 
ACCUM.  

+00 O.OOOE+00 
-05 1.14

0
E-05 

-06 1.556E-05 
-03 4.471E-03 
-02 3.871E-02 
-03 4.240E-02 
-04 4.298E-02 
-02 1.172E-01 
-02 1.367E-01 
-03 1.403E-01 
-03 1.432E-01 
OTAL 1.432E-01

EACH 
STEP 
0.000 
6.681 
1.080 
1.277 
2.717 
1.868 
2.886 
0.000 
0.000 
0.000 
0.000

ST2RT 
=!E 
-RS) 

.OOOE+00 
2.,00E-05 

500E-02 
7.750E-02 

4.300E-01 

'.53E-00 
.980E-00 

S. 00E+00 
O.OCE+00 

4020E+01 
600-E+01

-RS) 

.00E+00 

_.750E-02 

-. 300E-01 
.53E-00 

-.•0E+(00 
_.O0E+O0 

.000E+00 
400E+01 
-..,00E+01

SEntergy C A L C U L A T IO N N U M B E R 
Operations 
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PAGE 2

SUMMARY OF OFF-SITE DOSES

CONTROL ROOM HABITABILITY ANALYSTS, TCRP30A DATA "TRANSACT) 
CALCULATION FOR SKIN-B DOSE (REMS) 
SINGLE NODE CONTAINMENT WITH NO ESF

EXCLUSION RADIUS 
EACH ACCUM.  
STEP
0. OOE+0D 
7 .788E-02 
I. 225E-02 
1. 036E+00 
1. 308E+00 
1.238E-01 
i.912E-02 
0. 000E+00 

0. 000E+00 
O.OOOE+00

0.OOOE+O0 
7.788E-02 
9.013E-02 
1.126E+00 
2.935E+00 
3. 058E+00 
3.077E+00 
3. 077E+00 
3. 077E+00 
3. 077E+00 
3. 077E+00

TOTAL 3.077E+00

LOW POPULATION ZONE 
EACH ACCUM.  
STEP
0.000E+00 
3.7i4E-03 

842E-04 
4.942E-02 

8. 624E-02 
5. 902E-03 
0. 19E-04 
1.68IE-01 
2.i90E-02 
9.80 7 E-03 
9.531E-03

3 00E±+00 
3 714E-03 
4.298E-03 
5. 37-E-02 
i .400E-01 

. 459E-01 
1 468E-01 
3.149E-31 
3. 368E-01 
3. 466E-01 
3 561E-01

TOTAL 3.561E-01

CONr 
EACH 
STEP 

.O000E+00 
1.17 1E-O1 

S.841E-02 
1. 557E+00 

2.7i8E+00 
*.860E-01 

2. 874E-02 

3. 123E+00 
1. 557E+00 
7.163E-01 

8.51OE-01

TROL ROOM 
AC cUM.  

C. O0E+00 
-. J1E-01 

6.693E+00 
4.411E+00 

4.597E+00 
4.626E+00 ".749E+00 
9. 306E+00 
1.302E+01 
1. 87E+01

TOTAL 1.C87E+01

CALCULATION FOR SK!N-B DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESP 

EXCLUSION RADIUS LOW POPULATION ZONE
EACH 
STEP 
0. 000E+00 
7.788E-02 
1.2.25E-02 
9.117E-01 
1. 373E+00 
9.064E-02 
1.398E-02 
0.OOOE+00 

.OO0E+00 
O.OOOE+00 
0.000E+00

ACCUM.  

0. 000E+00 
7.798E-02 

9.0 13E-.2 
1. 002E+00 
2.375E+00 
2.465E+00 
2.47 9E+00 
2.47 9E+00 
2.479E+00 

2.47 9E+00 
2.47 9E+00

TOTAL 2.479E+00

STEP 
'.000E+00 
3.714E-03 
5.842E-04 

4 .348E-02 
6.548E-02 
4.323E-03 
6. 668E-04 
2.174E-01 
I.370E-02 
5. 937E-03 
6.498E-03

ACCUM.  

3
.000E+00 

3. 714E-03 
4. 298E-03 
4.778E-02 

1. 133E-01 

. 176E-01 

1. 182E-01 
2. 357E-01 
2 494E-01 

553E-01 
2. 618E-0i

TOTAL 2 618E-01

EACH 
STEP 
0.000 
5.091E 
1. 87E 

.351E 
9.394E 
i.005E 
1.5717 
2.136E 
a. 245 
2. 454E 
2.254E

CONTROL ROOM 

E+00 $.DO0E+00 

-04 -. C91E-04 

E-04 .ý.79E-04 

E-01 1.358E-01 
E-0 1. 75E+00 
E-01 L.1

7
6E+00 

E-02 ".19!E+00 
E+00 3.327E+00 
E-01 . S5!E+00 
E-01 4.497E+00 
E-01 4.722E+00 
TOTAL 4.722E+00
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SUMMARY OF OFF-SITE DOSES 

CONTROL ROOM HABITABILITY ANALYSIS, !CRP30A DATA {TRANSACT)
CALCULATION 
SINGLE HODE 

EXCLUSION RA~DIUS

FOR THYROID DOSE IREMS) 
CONTAINMENT WITH NO ESF 

OW POPULATION ZONE

-CCUM. EACH 
ZTEP 

O.OOOE+00 C.000E+00 
4.305E+- 0 -'.053E-01 

5.023E+00 3.494E-02 
1.230E+02 5.628E+00 
_238E+02 .911E+01 

5.591E+-2' i 684E-
0

0 
5.646E-02 2.649E-01 
5.646E,02 - 617E+01 
5.646E+02 1.050E+01 
5.646E-02 !.484E+01 

5.646E02 - '534E,01 
5.646E-TOTAL

CONTROL ROOM
ACCUM. EACH 

STEP 
O2000E+00 0.000E+00 
* R53E-01 6.471E+00 

2.395E-01 1..'79E+00 
.867E+00 1.

7
74E+02 

2.498E+01 6.023E+02 
2. 666E+01 5.308E+01 
'.693E+01 8.350E+00 
1.031E+02 1.415E+03 

S.136E+02 1.48!E+03 
1.284E+02 1.622E+03 
1 .538E+02 3.383E+03 
1. 538E+02 TOTAL

-CCUM.  

.OOE+00 
6-.471E+00 

-. 350E+00 
!.949E+02 
-.*72E±02 
9.403E+02 

,.487E+02 
2.2.64E+03 

3.'45E+03 

; .366E+03 
9.750E+03 

*.-50E+03

CALCULATION FOR THYROID DOSE {REMS) 
MULTI NODE CONTAINMENT WITH ES= 

i Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30100 KLA JL 91-E-0117-16 
__________ ARKANSAS 9--171 

0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 6 
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LTART 
TIME 
(HRS) 
0. O0OE+O0 
.000E-05 

1500E-02 
1.750E-02 

4. 300E-01 
1. 853E+00 

.980E+00 

. 000E+00 
8. 000E+00 
2.400E+01 
9. 600E+01

START 
TIME 

NHRS) 
0. 000E+00 
1. 000E-05 
1.500E-02 
1.750E-02 
4. 300E-01 
1. 853E+00 
1. 980E+00 
2.000E+00 
8. c000E+00 
2. 400E+01 
9. 600E+01

3TART 

TIME 
-'.RS) 

0. 000E+00 
I. O00E-05 

--50E-02 

4.300E-01 
1 .53E+00 

980E+00 
2 OOOE+00 

.000E+00 
400E+01 

7.600E+01

EACH 

0.0O0E+00 
305E+00 

7.178E-01 
1 .180E+02 
4. 07E+02 

532E+01 
5.555E+00 
0.OOOE+00 
0.000E+00 
0.000E+00 

T.00AE+00 
TOTAL



EXCLUSION RADIUSSTART 
TIME 

(HRS) 
DD0DE+00 

.0OOE-05 
'.500E-02 

.750E-02 

.300E-01 

. 853E+00 
1 980E+00 
2. O0DE+00 
8 DODE+00 
2.400E+0_1 
Gn600E+01

ACCUM. EACH

000E+00 
4 305E+00 

023E+00 
* 268E+01 
-771E+01 

945E+01 
972E+01 

7. 972E+01 
972E+01 
972E+01 
972E+01

TOTAL -. 972E+01

LOW POPULATION ZONE
EACH 
STEP 

CO. E+00 
4.305E+00 

.766E+01 

2 690E-01 
0 000E+00 
0 .000E+00 

: -00E+00 
C.0OEt4oD

CONT
ACCUM. EACH 

STEP 
0 DDDE+O0 0.O0DE+00 
2.053E-01 7.404E-03 
2.395E-01 2.650E-03 
2.036E+00 1.510E+00 
3.706E+00 3,683E+00 
3.789E+00 2.261E-01 
3.802E+00 3.261E-02 
7 .432E+00 3.451E+00 
7 .926E÷00 3.555E+00 
P.623E+00 2.336E+00 
9.812E+00 3.251E+00 
9.812E+00 TOTAL

SUMMARY OF OFF-SITE DOSES

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT) 
CALCULATION FOR SKIN-G DOSE (REMS)
SINGLE NODE 

EXCLUSION RADIUS
EACH 
SZP 

9 377E- 02 
7 51 7E-02 
I. 796E+00 

827E+00 
633E-01 

4 066E-02 
0. 00E+O0 

$OE+O0 
. 00OE+00 

0.000E+O0

CONTAINMENT WITH NO ESF 
LOW POPULATION ZONE

ACCUM. EACH

J.000E+00 
?. 377E-02 
1. 089E-01 
I.905E+00 
3.732E+00 
7.995E+00 
6. 035E+00 
6. 035E+00 
6. 035E+00 
6. 035E+00 
6. 035E+00

TOTAL 6.035E+00

STEP 
C.00EC-0 
4.472E-03 

233E-04 
8. 564E-02 
1.825E-01 
1. 256E-02 
1. 939E-03 
3. 380E-01 
3. 307E-02 
1.257E-02 
1. 227E-02

ACCUM. EACH 
STEEP 

0.0007E+00 0_000E+00 
4.472E-03 . 410E-01 

5.196E- 2 O280E-02 
9.084E-02 2.699E+00 
2.734E-01 5.752E+00 
/.859E-01 3.957E-01 
2.878E-01 6.11lE-02 
6.259E-01 6.280E+00 
6.589E-01 2.352E+00 
6.715E-01 9.182E-01 
6.838E-01 1.096E+00

TOTAL 6.838E-01

CONTROL ROOM
.CUM.

5.600E-00 

9.072E+00 D615E'00 

! .535E+01 

1.362E-01 
. 972E+01

TOTAL 1.972E+01

CALCULATION FOR SKIN-G DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF

EXCLUSION RADIUS
-CCUM. EACH

LOW POPULATION ZONE

STEP 
0. O0E+00 
4.472E-03 
7.233E-04 
6.425E-02 
1 L14E-O1 

7 401E-03 
i. 143E-03 
1. 919E-01 
1.456E-02 
4.763E-03 
4.571E-03 

TOTAL

CONTH
ACCUM. EACH 

STEP 
0.000E+00 0.000E+00 
4.472E-03 O.606E-05 
5.196E-03 5.696E-06 

-9-5E-C2 6.226E-03 
1.809E-0 4.783E-02 
1.983E-01 5.162E-03 
1.894E-01 6.082E-04 
3.813E-01 1.043E-0i 
3.959E-01 2.807E-02 
4.006E-0i 5.733E-03 
4.052E-01 4.569E-03 
4.052E-0l TOTAL

ROL ROOM 
A.CCUM.  

-. 3E-00 
-. 644E-05 

D78E2-0 
[.24E-02 

- .6
4 4E-0 1 

1.924E-0! 
- . •2E-0J1 
-. 027E-01 
2.027E-01
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SUMMARY OF OFF-
5

'TE DOSES

7CNTROL R .-b ABITABIL:TY ANALYSIS, 1CRP30A DATA (TRANSACT) 
CALCULATION FOR SKIN-T DOSE (REMS) 
_SINGLE NODE CONTAINMENT WITH NO ESF 

Entergy CALCULATION NUMBER 
Operations 
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STEP 
0. O00E+O0 
2. 053E-01 
3.424E-02 
1 . 7 96E+00 
S. 670E+00 
8. 306E-02 
!. 283E-02 
3. 630E+00 
4. 937E-01 
6.968E-0i 
1.189E+00 

TOTAL

ROL ROOM 
ACCUM.  

0.00DE+00 
7 .404E-03 

-. 05E-02 

-. 20E+O0 
3E+00 

5.429E+00 
5.462E+00 
8.913E+00 
1.247E+01 

.480E+01 
D.805E+01 

1.805E+0i

PAGE 4

START 
TIME 
(HRS) 

OO.E+00 
i.000E-05 
_.500E-02 

1.750E-02 
4. 300E-01 
1. 853E+00 
1. 980E+00 
2. 000E+00 
9.O00E-00 
2. 400E+01 
9. 600EI01

START 
-!ME 
(HRS) 

O.00E+00 
O.OO0E-05 

.300E-02 

D00E-0
'_.e537E+00 
Z.380E+00 

2.C008+00 
'.00E+00 

400E+0i 
9a.600E+01

STEP 
C.D00E+00 
9.37 E-02_ 

.336E+00 
.552E-0! 
2.96E-07 

.00E+C0 
D.OOOE+O0 

TOTAL

:. O0E+00 
9.37 7 E-02 
I.089E-01 

.4 56E+00 

-7 93E+00 
948E+00 

3. 972E+00 

3. 972E+00 
972E+00 

3. 972E+00 

3.972E+00 
3. 972E+00



LOW POPULATION ZONE CONTROL ROOM
EACH 
STEP 
0.000 
1.7 17 
2.742 
2.832 
5.635 
3.870 
5.978 
0.000 
0.000 
j.000 
0.000

ACCUM. EACHTIME 
ýHRS) 
f.00EC+00 
L.0 CE-05 
I.500E-02 

750E-02 
4..j00E-0! 

1. 853E+00 
1.980E+00 

. 300E+O0 
8. C00E+O0 

4 00E+01 
9.600E+01

ACCUM. EACH 
STEP 

O.C00E+00 C .0OCE+O0 
9.167E-03 2.580E-01 

1.446E-01 2.257E+00 
1. -3E--I '.470E+00 

4.318E-0i 5.817E-01 
4.346E- I . 985E-02 

9.407E-01 9.404E+00 
9.95 7 E-01 3.909E+00 
I. 1EE+00 .635E+00 

I.340E+00 I.947E+00 
l. 40E+00 TOTAL

CALCULATION FOR SKIN-T DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF

EXCLUSION RADIUS
EACH 
STEP 
0. 000E+O0 
1.717E-0i 
2.742E-02 
2. 259E+00 
3.709E+00 
2.458E-01 
3.794E-02 

.-000E+00 
0. CO0E+00 
0. 000E+00 
0. CC0E+00

ACCUM. EACH

0. COCE+00 
1.717E-01 
1. 991E-01 
2.458E+00 
6. 167E+00 
6.413E+00 
6. 451E+00 
6.451E+00 
6. 451E+00 
6. 451E+00 
6.451E+00

TOTAL 6.451E+00

LOW POPULATION ZONE

STEP 
0.000E+00 
8. 187E-03 

.3077E-D3 
i.~ 07EI 
i.769E-0i 

.172

CONT
ACCUM. EACH 

STEP 
0 00CE+00 0.000E+00 
8 197E-13 5.252E-04 
9.494E-.3 1.844E-04 
i 1.2E- I -"414E-0C 

2 941E -0 . 972E-01 
3 059E-0 . 57E-C1 

S7-0 - 652E-02 
- I *2I-40E+O0 

96 452E-01 L.325E-0i S59-0 * 52E-01 
6 670-0 -. 30E-0!

TOTAL-- cr 60-1

ACCUM.  

0. 000E+00 
2. 580E-01 
2. 992E-01 
4. 556E+00 

*.303E+01 
i.36iE+01 
.3 70E+0i 

2. 310E+01 
2.701E+01 
-. 864E+01 
3. 059E+01 
3. 059E+01

FROL ROOM 
ACCUM.  

O.000E+00 
5.252E-04 
7. 096E-04 
-. 421E-01 
1.129E+00 
1.23SE+00 
1.225iE+00 
3. 491E+00 
4. 444E+00 
4. 695E+00 
4. 925E+00

1 NO MORE CASES 

END OF EXECUTION

E+O0 . CO0E+00 
E-01 1. 717E-01 
:E-02 i.991E-01 
E+O0 3.031E+00 
E+00 9.666E+00 
E-01 9.053E+00 
:E-02 9.113E+00 
E+00 9.113E+00 
IE+00 9.113E+00 
E+00 9. 113E+00 
)E+00 9.113E+00 
TOTAL 9.113E+00

'TART 
TIME 
(HRS) 

0. O00E+00 
1 .OCE-05 

1. 00E-02 
'.750E-02 
4.300E-01 
1.853E+00 
1. 980E+00 
2. 000E+00 
8. OC0E+00 
2.400E+01 
9. 600E+01

TOTAL 4.925E+00

"i Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 
______ __________ ARKANSAS 9--171 
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START EXCLUSION RADIUS

STEP 
0. 000E+0C 
8.187E- 3 
1.307E--,3 

1.351E-01 
2..68E- 1 

1.846E-:2 
2. 8SIE-0 
5.061E-61 
5.497E-C2 
2.238E-C2 

2.i80E-0 2 
TO-TAL



ATTACHMENT 7

Unit 2 MHA 250 cfm Control Room Inleakage 
TRANSACT Input and Output 

(MHA1C.R5, MHA1C.RV5)

Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 ______ _________ ARKANSAS 9--171 
0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 7 

REV. DATE BY CHK'D ONE NUMBER 1 OF 8



Input - MHAIC.R5

'ICRP30A 
'TILTAPE ','-:MTAPE ','TINTAPE 
'CONTROL ROOM HABITABILITY ANALYSIS, 7CRP30A DATA ýTRANSACTý 

MHAlC.R5 UNIT 2 250 CF-M INLEAKAGE

'RBSPRAY ', 'USRAY' 
~1 
'.087E C3, 0. E-C00 
.'500E+00, I.C -ýE00 
.0000E+00, 0. C-E+00 
.9100E+00, .040CE+00, .0500E+00 
1.000E+00, 0.S00E+00, 0.OOOE+00 
-. 332E-,06, 3.-.17E-05, 4.000E+04

'TIME INTERVAL 1,0,0,0, 
INITIAL FRACTION',0,0, 

'TIME INTERVAL ',0,0,0, 
'CONTROL ROOM ',0,0lo, 
'CR FILTER EFF ',1,I,0, 
'CR FILTER EFF ',1,2,0, 
'CR FILTER EF' ',1,i,3, 
'TRANSFER PERCENT',0,0,0, 
'TRaNSFER PERCENT',0,0,0, 
'DOSE PARAMS ',0,0,0, 
.!000E+-00 

IME INTERVAL '1,0,0,0 
'TRANSFER PERCENT',0,0,0, 
'TRANSFER PERCENT',O,0,0, 
'TIME INTERVAL ',0,0,0,
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'REMOVAL RATE 
'REMOVAL RATE 
'REMOVAL RATE 
'TIME :NTERVAL 
'DOSE PARAMS

',1,1,0,0,2, 
',l,2,0,0,2, 
',1,3,0,0,2, 
',0,0,0,0,2, 

',0,0,0,0,2, 
1,3,0,0,2, 

,0,0,0,0,2, 

',1, 1, 0, 0, 2, 

, 3,, 0, 0, 2, 
,0 , 0,0,,

OC00E-0 

'DOSE -?A.RaS ', of7, 
.10O0E-:0 

T!M 'ER'VAL< ',0, 0, 0, 0,2, 
'TRANSFER PERCE';:',0,0,0,1,3, 
'TRANSFER PERCET',0,0, C,0,2,3, 

'CONTROL ROOM ',0,0,0,0,5, 
DOSE DýARAI.NS ',0,0,0,0,1', 

'TIME INTERVAL ',0,0,0,0,2, 
'CONTROL ROOM ',0,C,0,0,5, 
'DOSE PARAMS ',0,0,0,0,7, 
.050CE-00 
'END 1,0,0,0,0,0,

0,2, 0.000E+00, 0.001E-02
0.780E+00, 
0.001E-02, 
2.500E+02, 
0. 950E+02, 
0.950E+02, 
0. 950E+02, 
0.100E+00, 
0.100E+00, 
6.500E-04,

0. 220E+00 
0. 015E+00 
3. 330E+02, 
0.990E+02 

0
990E+02 

0.990E÷02 
0.000E÷00, 
C.001E--3, 
3.470E-04,

C.00E-u0 

3.1 OE- 0 5,

O.015E+00, 0D.01'SE+00 
0.100E+00, 0.000E+00, 1.294E-03 
0.100E-00, 4.465E÷03, -. 000E-00 
0.0175E+00, 0.43E+00 
20.00E+00, 0.O00E+00 
0.OOOE+00, 0.O00E+00 
3.970E+00, 0.OOOE+00 
0.430E+00, 1.853E+00 
20.00E+00, 0.000E+00 
0.OOOE+00 0.O00E+00 
4.240E+00, 0.OOOE+00 
1.853E+00, 1.980E+00 
20.00E+00, 0.000E+00 
O.000E+00, 0.000E-00 
0.424E+00, 0.OOOE+00 
1.980E+00, 2.OOOE-0C 

0.OOOE+00, 0.000E+00 
0.OOOE+00, 0.000E+00 
0.424E+00, 0.000E-00 
2.O00E+00, 8.000E+00 
0.000E-00, 3.470E-04, 3.100E-05

.0 CE- r '4. E 
0. 000E--3, 1.750E--4,

-. 400E+01, 
0.050E+00, 
O.050E+O0, 
2.500E-02, 
O.0O0E-00, 

96. 0E+00, 
2.500E+02, 
0.OCCE-00,

3. 600E-06,

96. 00E+00 
0. OOOE+00, 

9.330E+02, 

2.320E-04, 

7.200E+02 
3.330E+02, 
2.320E-04,

1.284E-03 
0.O00E-0O 
5.830E+02, 
2 .300E-06,

-. 470E-34, 9.770E-04, 3.470E-04, 

1.4707-04, S.760E-04, 3.47CE-04, 

.- --E-4, £.560E-04, 3.470DE-04,

.6--3, .600E+00 
-04, 1.680E-04, 3.470E-04,

5.830E+02, 1.667E-03, -.400E+00 
1.400E-06, 2.-320E-04, 1.250E-04, 3.470E-04,

0.000E+00, 0.000E+000

SEntergy CALCULATION NUMBER 
Operations 
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Output - MHAIC.RV5 

TRANSACT Version 1.0, Revision 2 
Based on TACT V - SEP 87 PC VERSION 

REVISED TO REVISION 2 December 1996 
BY OMEGA TECHNICAL SERVICES, INC.  

REVISED TO REVISION 1 FEBRUARY 1995 
BY OMEGA TECHNICAL SERVICES, INC.  

MODIFIED FALL 1992 FOR GGNS 
BY OMEGA TECHNICAL SERVICES, INC.  

NUCLEAR REGULATORY COMMISSION 
ACCIDENT EVALUATION BRANCH 

DATE 11/30/2000 T7ME 9: 5:40 

MODEL SUMMARY FOR CASE I 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT) 
MHAIC.R5 UNIT 2 250 CFM INLEAKAGE 

TIME INDEPENDENT INPUT 
CASE NUMBER I 

'!ODES LýSTEP

OUTPUT CONTROL PARA.METER 
i 4 5 

!PRINT(I) 0 i 

NUMBER OF DOSE EVALUATION POINTS - 3

POWER (MWT) 
3.087E+03

REACTOR SHUTDOWN TIME (HRS) 
0.O00E+00

FRACTION OF ACTIVITY RELEASED FROM CORE TO CONTAINMENT BY 
HALOGENS 
2.500E-01 !.000E+00 

PLATEOUT FACTOR FOR ACTIVITY RELEASED FROM 
CORE TO CONTAINMENT BY ISOTOPIC GROUP 

HALOGENS 
j.000E+00 O.000E+00

TRACTION OF CORE INVENTORY AIRBORNE IN -HE CONTAINMENT 
-iALOGENS 

".500E-01 1.O00E+00

HqALOGENS
ELEM 

9. IODE-0 
1. 0O0E+0

ISOTOPIC SPLIT BY GROUP 
.RG.  

01 .000E-02 5.0B 
D0 0. 000E-00 0.0{ý

ISOTOPIC GROUP

BY ISOTOPIC GROUP

PART.  
OOE-02 
OOE+00

VOLUME OF NODES ýCU 7T) 
RBSPRAY UNSPRAY 
1.332E+06 3.831E+05

CONTROL ROOM VOLUME (CU CT) 
4 . O0E+04 

Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 ______ __________ ARKANSAS 9--171 
0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 7 
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DATA FROM NUCLIDE FILE :CRP30A

ISOTOPE 
NAME 

I 131 
T 131 
- ' 31 
7 -32 
- 132 
I 132 

133 

1 133 
S134 

1 134 
: 134 
7 135 
- 135 
I 135 
KR 83M 
KR 85M 
KR 85 
KR 87 
KR 88 
KR 89 
XE 131M 
ME 133M 
XE 133 
XE 135M 
ME 135 
X.E 137 
XE 138

SPLIT 
ELEM.  
ORG.  
PART.  
ELEM.  

ORG.  
PART.  
ELEM.  
ORG.  
PART.  
ELEM.  
ORG.  
PART.  

LEM.  

ORG.  
PART.  
ELEM.  
ELEM.  

ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  

ELEM.  
ELEM.

DOSE CONVERSION FACTORSSOURCE 
(CI/MWT) 
2. 2822800E+04 
1. 0032000E+03 
i 2540000E+03 
3. 4634600E+04 
1.5224000E+03 
1. 9030000E+03 
5 1160200E+04 
2. 2488000E+03 
2.8110000E+03 
5. 9832500E+04 
2. 6300000E+03 
3. 2875000E+03 
4. 6437300E+04 
2. 0412000E+03 
2.5515000E+03 
4. 1520000E+03 
1. 2970000E+04 
4 1020000E+02 
2. 3350000E+04 
3. 2000000E+04 
3. 9790000E+04 
2. 5950000E+02 
1.3840000E+03 
5. 6220000E+04 
1. 5570000E+04 
5.3630000E+O4 
5. 1030000E+04 
4. 7750000E+04

DECAY CONSTANT 
/HR) 

.¾-- 7390E-03 

3.5870390E-03 
3."•-0390E-03 

'.9-C8400E-01 
2. -68400E-01 
2.9769400E-01 

3.31-8400E-02 

,.-158400E-02 

W.SCOg000E-ci 
i.-3C8000E-01 

-. cOOOE-01 

1. >30400E-01 
'.S0400E-01 

3.-60000E-01 
i.5-P6000E-01 

".OF200-06 

5-4'-4000E-01 
.- 0OC0E-0i 

1. - 6-000E--01 

2.4348000E-03 

-.-- 64000E-02 

-. '463600E+00

WHOLEBDY 
5.590E-02 

. 590E-02 
590E-02 

3.550E-01 
3.550E-0i 

3.550E-01 
9.110E-02 

I. 0E-02 
9.110E-02 

4.110E-O1 
4C10E-0
4.11OE-01 
-. 490E-0i 
2.490E-01 
2.490E-0! 
1.270E-05 
2.310E-02 
3.310E-04 
1.330E-01

3.380E-0C 

3.030E-01 

1.250E-02 
4.290E-0C 
4,960E-03

1.830E-01 
1.70E-0i

TIME 'EPENDENT INPUT 
A NMBER -

TIME INTERVAL 
INITIAL FRA.CTION 
TIME INTERVAL 
CONTROL ROOM 

5.83000E+02 1.  
CR FILTER EFF 
CR FILTER EFF 
CR FILTER EFF 
TRANSFER PERCENT 

1.00000E-06 
TRAlNSFER PERCENT

0

0 
.66700E+03

o 

0EO 
0 

oE C 

o

- 0.0000 2--CC 
- ".80CCD-0 

- -.00C00C-05 
- 52.0000-02 

- 9.50000E-0i 
2 .50000E-01 

2 .50000E-0!I 
S .200003- 1

"- .J00CE-- I 1.00000E-06

DOSE PARAMS C 
.
1
r 0 000E-c5 3.47020E-04 

TIME INTERVAL 0 
TRANSFER PERCENT 0 

1-28400E+03 

TRANSFER PERCENT 0 
-00000E+00 

TIME INTERVAL 
REMOVAL RATE 
REMOVAL RATE I 
REMOVAL RATE i 
TIME INTERVAL 0 
REMOVAL RATE 
REMOVAL RATE 
REMOVAL RATE 
TIME INTERVAL 
REMOVAL RATE 
REMOVAL RATE

.- 20-04 >.' Z 002E-24.  
" 0 ' - .500ODE-:) 

- 1.200C00E-0!

1.O000CCE-O

C)3
- -. 7000CE-02 
- 3.970C0E-00 

4.3000CE-01 
- 2. 00000E-1 
2 0.O0000EO00 

-4.2400E- 70 
4 . 2- ' 0- J E 

- -.85300E-00 
2 -. 0000E-01 

SA 2AnnV•-21

3.471000E-04 

.00000E-02 

1.75000E-02 
0.00000E-0c 

4.46500E+03 

4.30000E-01 
. O0000E+O0 

0 00000E+00 

0.00002E+00 
1. 85300E+00 
0 .00000E+00 

0 00000E+00 
3.00000E+00 
1.98000E+00 
0.00000E+00 
O.00000E+00 
n nrnnnn3+n

S-CIN-B 
3.07OE-02 
3.070E-02 

-. 370E-02 
.iO0OE-0O 

I.!OOE-O0 
1 .IC0E-01 
9. 900E-02 
9.9

0
00E-02 

e. 900E-02 
1. .120E-01 

-.420E-01 
. 420E-0! 

7.860E-02 

6.860E-02 
7.860E-02 

-. 000E+00 
4.970E-02 
4.840E-02 
3.360E-01 
-. 760E-02 

'.470E-01 
!.330E-02 

960E-02 
670E-03 

.1•40E-02 
320E-02 

590E-01 
-.47C-01

THYROID 
1.100E+06 
1.100E+06 
!.100E+06 

6.300E+03 
6.300E+03 
6.300E+03 
1.800E+05 

-. 800E+-S 

!.800E+05 
1.100EC03 
1.100E+03 
1.100E+03 
3.100E+04 
3.100E-04 
3. !00E+04 

0.000E+00 
O.000E+00 
0.000E+00 
0.000E-+00 
0.000E+00 
0.000E+00 

0.000E+00 
0.000EC00 
0.'3000-+-0 
0.000E+00 

.2000E+00 
-.O00E+00 

0.000E+00

SKIN-G 
7.950E-02 
7.950E-02 
7.950E-02 
5.070E-01 
5.070E-01 
5.070E-01 
1.310E-01 
1.310E-01 
1.310E-01 
5.860E-01 
5.860E-01 
5.860E-01 
3.520E-01 
3.520E-01 
3.520E-01 
1.360E-04 
3.200E-02 
4 . 750E-04 
1.850E-01 
4.6907-01 
4.2107-01 
2.710E-03 
7.000E-03 
7.890E-03 
9.160E-02 

5.070E-02 
4.020E-02 
2.610E-01

SKIN-T 
0.000E+00 
0.000E+00 
0.000E+00 
0. 000E+00 
0.000E+00 
0.O00E+00 
0.002E+00 
0.O00E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0. O00E+C0 

0.000E+00 
0.002E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0. O00E+00 
0.002E+00 
0.000E+00

1.00000E-05 
2.20000E-01 

-.50000E-02 

3.33000E+02 

9.90000E+01 
9.90000E+01 
9.90000E+01 
0.200020E+O

Entrgy CALCULATION NUMBER 
Operations 
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TIME INTERVAL 0 
REMOVAL RATE 
REMOVAL RATE 
REMOVAL RATE 
TN!E INTERVAL 

rOSE PARAMS 
3.1 300E-05 3.47000E-04 

T12E INTERVAL 
OSE PARAMS 

*.6C200E-06 1.75000E-04 
TIME INTERVAL 
TR~aNSFER PERCENT 

1.01400E-03 
7R,,NSFER PERCENT 

-'-C00E-O0 
7CNTROL ROOM 

ý.300E+O02 1.66700E0C3 
DOSE PARAMS 

-. 30000E-06 2.32000E-04 
TIME INTERVAL 
CONTROL ROOM 

-. 83000E+02 1.66700E+03 
rOSE PARAMS o 

!.40000E-06 2.32000E-04

0 
1 
2 
3 

0 
C

0 

0 

0)

0 0 

0 0 
0 0 
0 0 
0 0 
o o 

5.76000E-04 
0 0 
0 0 

56000E-04 

0 

3 
6. OOOCE-01 

0 )0 
*.68000E-04 

0 0 
4 . 000002-01 

.250008-04

2 1.98000E+00 
0.00000E+O0 

2 0.00000E+00 
2 4.24C0E-01 
2 .00000E+00 

0.00000E+O0 
3.470002E-04 

2 .000CCE-oc 

3.47000E- 4 
2.400C0E-01 

3 5.000CCE-02

2 00000E+00 
0 000O0E+00 
. 00000E+O0 
0. 00000E+O0 
3 00000E+00 
3. 47000E-04 

. 0000E-01 
2.40000E+01 
1.75000E-04 

.30000E-01 
9.60000E+01 

O.00000E+00

5.0000CE-02 4.46500E+03 

2.5OCOE-02 3.33000E+02

7 0.00000E-00 
3.470O0E-04 

2 9.600002-01 
5 2.50000OE-02 

7 0.00000E+0co 
3.47000E-04

2.32000E-04 
*.00000E-02 
7.20000E+02 

3.33000E+02 

-. 320OE-04 
.00000E-02

PAGE 1

SUMMARY OF DFF-SITE OSES

CONTROL ROOM HABITABILITY ANALYSIS, I CRP30A DATA (TR,..A, I 
CALCULATION FOR WHOLEBDY DOSE (RE_,S)
SINGLE NODE 

EXCLUSION RADIUS
EACH 
STEP 
0. O00E+00 
6 681E-02 
1. 080E-02 
1. 277E+00 
2 717E+00 
1. 868E-01 
2 886E-02 
0. OOOE+00 
0. 000E+00 
0. 000E+00 
0. 000E+00

CONTAINMENT WITH NO ESF 
LOW POPULATION ZONE

ACCUM. EACH

0. 000E+00 
6. 681E-02 
7.761E-02 

!.354E+00 
4.072E+00 
4.259E+00 
4.287E+00 
4.287E+00 
4.287E+00 
4.287E+00 
j .287E+00

TOTAL 4.287E+00

STEP 
0.000E+00 
3.186E-03 
5.152E-04 
6. 089E-02 
1.296E-01 
8.911E-03 
1.3766E-03 
2.392E-01 
2.310E-02 
8.559E-03 
8.313E-03

ACCUM. EACH 
STEP 

0.OOOE+O0 0 .00E+0 
3.186E-03, 1.D^4E-01 

3.702E-03 1.624E-02 
6.459E-02 ,.919E+00 
1.942E-01 4.0C4E+00 

2.031E-01 2-.308E-01 
2.045E-0 4.337E-02 
4.437E-01 4.445E+00 
4.668E-01 1.642+00 
4.754E-01 .. 22-0i 
4.837E-02 .2E O

TOTAL 4.837E-01

CONTROL ROOM

0. 000E+00 
1. 004E-01 
1.167E-01 
2. 036E+00 
6.120E+00 
6. 401E+00 
6.444E+00 
1. 089E+01 
1. 253E+01 
1. 316E+01 
1.390E+01

TOTAL 1.390E+01

CALCULATION FOR WHOLEBDY DOSE 
'ULTI NODE CONTAINMENT W7TH F-7

EXCLUSION RADIUS
.a.cCUM. EACH

LOW POPULATION ZONE

STEP 
0.000E+00 

.186E-03 

5.152E-04 
4.587E-02 
7.q69E-02 
5.291E-03 
9. 169E-04 
1.366E-01 
1.011E-02 
3. 0 9

3E-03 
2. 900-03 

-C TOTA,

SONT

0.000E0+0tC 3.0E+00 
3.'86E-S3 -55474-05 

3.702E-C' 5.8E-06 
4.957E-ý2 6.,2.6E-03 
I 293E-,1 4.13E-02 

,.346E-:' 4.2-6E-03 
1.354E-C! 6,.68ý2E-04 

22720E-01 -. 47iE-02 
2.821E-0 " .-97E-02 
2.852E-:1 3.712E-03 

881E- .. E-O3 
-'612I-: -OTAL

ROL ROOM 
ACCUM.  

0.0002+00 
-. 654E-05 
2.240E-05 
6.048E-03 
4.768E-02 
5196E-02 
5.262E-02 
1.271E-01 
1.461E-01 

.499E-01 
1.527E-01 
I.•7E-0i

START 

'HRS) 
3.000E+00 

1.500E-02 
..- 50E-02 

4.300E-01 
1.3537--00 

* .000-00 

2-.0-00 
*.c0O---01

-.:2E-00 

'.0E-02 

090 

4.30-~0i 

1J3E-00 
.92E-00 

- .48E+031

EACH 
STE P 
0.000E+00 
a.5681E-02 
1.080E-02 
9. 619E-01 

a.67iE+00 
1.109E-01 
1.7!3E-02 
0.000E+00 
0.3000E+00 

.0002+0 
.000E+00 

TOTAL

C.000E+00 

681E-02 
761E-02 

1. 039E+00 
2.70E+~00 

'.821E+00 
1.838E+00 

.838E+00 
8.38E+00 

2.838E+00 
1838E+00 
.38E+00

Entergy CALCULATION NUMBER 
Operations 
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PAGE 2

SUMMARY OF OFF-SITE DOSES 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS

FOR SKIN-B DOSE (REMS) 
CONTAINMENT WITH NO ESF 

LOW POPULATION ZONE
ACCUM. EACH 

STEP 
0.ODE+O0 0.0D0E+00 
7.78OE-02 ~3.714E-03 
9.013E-02 _5.842E-04 

1.126E+00 4.942E-02 
2.935E+00 e.624E-02 
3.058E+00 5.902E-03 
3.077E+00 9.119E-04 
3.077E+00 1.681E-01 
3.077E+00 2.190E-02 
3.077E+00 9.807E-03 
3.077E+00 9.531E-03 
3.07 7 E+00 TOTAL

CONTF
ACCUM. EACH 

STE P 
0.000E+00 O .O0E+00 
3.714E-03 1.171E-O0 

-.298E-0 1841E-02 

5.372E-02 I.557E+00 
1.400E-01 2 .i8E+00 
1.459E-01 i.860E-01 
i.468E-01 '.874E-02 
3.149E-01 3.123E+00 
3.368E-01 I.557E+00 
3.466E-01 7.163E-01 
3.561E-0! 8 T510E-O0 
3.361E-0! TOTAL

CALCULATION FOR SKIN-B DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATION ZONE
ACCUM. EACH ACCUM.  

STEP 
O.000E+00 ' .00E+O-0 '0.!0E0Q0 
7.788E-02 3.714E-03 3.714E-03 
9.013E-02 '.842E-04 4.'98E-03 
i.002E+00 4.348E-02 4.778E-02 
2.375E+00 6.548E-02 !.133E-01 
2.465E+00 4.323E-03 1.176E-01 
2.479E+00 6.668E-04 1.182E-01 
2.479E+00 1.174E-01 2.357E-01 

.479+ Q 1.370E-02 2.494E-01 
2.479E+00 5.937E-03 2.553E-01 
2.479E+00 6.498E-03 2.618E-01 
2.479E+00 TOTAL 2.618E-01

CONTE
EC H 

2,77 P 
__$00E+00 
6. 985E-04 

. 451E-04 
1 796E-01 

1 138E+00 
1. 162E-01 
1. 805E-02 
2 143E+00 
9. COE-01 

2. 476E-01 
- 262E-01 

TOTAL

ROl ROOM 
ACCM.  

O. DDE+00 
- . <7E-O! 

5. 55E-01 
1 . 693E+00 
4.-ilE+00 
4..97E+00 
4. 626E+00 

S.749E+00 
9. 306E+00 

.,02E+O0 
1. 087E+01 
_.087E+01

ROL ROOM 
ACUM.  

*.0CE+00 
6. 35E-04 
9 437E-04 
1 .O5E-01 
*.38E+00 

4.435E+00 
I.453E+00 
3. 596E+00 
4.497E+00 
4.745E+00 
4.97!E+00 
4.971E+00

SUMMARY OF OFF-SITE DOSES

,CONTROL ROOM 

START 
TIM E 

H(RS) 
D.OOOE-00 
!.000E-05 
i 500E-02 
1. 750E-02 

4. 300E-01 
1.853E-00 
1. 

0980E+00 
2 COE+O0 
- 0DBE+00 

9.600+0i

H-ABITABILITY ANALYSIS, :CRP30A DATA iTRANSACT) 
CLULTION FOR THYROID DOSE PREMS) 
SINrGLE >'ODE HONTAINMENT 7i"H-I NO ESF

EXCLUSION RADIUS
EACH 
STEP 
0. 00DE+O0 

. 305E+00 

.178E-01 
. 180E+02 
.007E+02 

3.532E+0i 
5 555E+00 
0. 000E+O0 
0. 00E+O0 
0. 000E+O0 

. 100E+00

ACCUM.  

0. 000E+00 
4.305E-' 
5. 23E+00 
-. 50E+02 
5.238E+02 
5.59!-E+02, 

5.646E+02 
5.646E+02 
5.646E+02 
5.646E+02 
5.646E+02

TOTAL .4-

LOW POPULATION ZONE
EACH 
STEP 

'.000E+00 
2.0537-01 
3.424E-02 
5.628E+00 
1. 9 11E+O1 
1. 684E+00 

o.649E-01 
7.617E+01 
!.050E+01 

1.484E+01 
-. 534E+0i

ACCUM. EACH 
STEP 

0.000E+00 3 000E+O0 
' . 353E-01 6 .47rlE+00 
2.395E-01 ! 0C79E+00 
5.867E-00 1.774E+02 
2.498E+01 6.023E+02 
2.666E÷01 3.308E+01 
.693E+01 9.350E+00 
_.031E+02 1.415E+03 
1.136E-02D 1.481E+03 
!.284E+02 1.622E+03 

538E+02 3.383E+03
TOTAL -. 53E0

CON'TROL ROOM 

£.O0E+00 
;_.47i7+00 

-.4E+02 

7.•72E+02 
.03E+02 
'57E+02 

.264E+03 
-45E+03 
366E+03 
.75E+03

"TOTAL -.- 50E+03

CALCULATION FOR THYROID DOSE (REMS) 
MULT: NODE CONTAINMENT WITH ESF 

in Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 
________ _______ ARKANSAS 9--171 

0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 7 

REV. DATE BY CHK'D ONE NUMBER 6 OF 8

EACH 
STEP 
D.OO0E+00 
7.788E-02 
1.225E-02 
1.036E+00 

O.808E+00 
1.238E-01 
1. 912E-02 
0. 0O0E+00 
0. 000E+00 
0. 0O0E+00 
0. 0O0E+00 

TOTAL

START 
TIME 

LHRS) 

D.D0OE+O0 
1.000E-05 

_.00E-02 

7.75OE-02 
4. 300E-0i 

*.853E+O0 
.,380E+O0 
*.000E+00 

8. 000E+O0 

S4O0E+IOi 

9.600E+01

'TART 
T

IME 
NHRS) 
0. 000E+00 
i DO0E-O0 
1. 500E-02 
1. 750E-02 
4. 300E-01 
1. 853E+00 
1. 980E+00 
2. O0E+O0 

0 00E+00 
2 400E+01 
9. 600E+01

EACH 
STEP 
0. O00E+O0 
7 .788E-02 
i .225E-02 
9. 117E-O1 
1. 373E+O0 
9. 064E-02 
1. 398E-02 
0. D00E+O0 
0 -100E+O0 
0. 00E+O0 
0 000E+O0 

TOTAL



LOW POPULATION ZONE CONTROL ROOM
EACH 
STEP 
0.000 
4 305 

3.7 6E 
3. 50 

2. 69 
0.000 
0.00C 
0.00C 
0.000

ACCUM. EACH

0E+00 0.C00E+C0 
5E+00 4.305E+00 
SE-01 5.023EC00 
6E+01 4.268E+01 
?E+01 -. 771E+-0l 
2E+,00 7.945E+01 

OE-0! 1.972E+01 
OE+00 7.972E+01 
0E+00 -. 972E+01 
0E+00 7.972E+01 

0E+00 7. 0 72E+01 
TOTAL -. 9Q72E+01

ACCUM. EACH 
STEP 

0. 00E+O0 0 OCEE+00 
23053E-0! .813E-02 295-0-1 64E-03 

39SE-C 6.486E-C 
2.036E+00 3.604E+00 
3.706E+0C 8.302E+00 

d789E+00 5. 109E-01 
3.902E+00 7.33!E-02 
7.432E+00 7.867E+00 
7.926E+00 8.114E+00 
.o623E+00 5.331E+00 
9.812E+CC 7.420E+00 
9.Bl2E+00 TOTAL

SUMMAARY OF OFF-SITE DOSES

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS
EACH 
STEP 
0. OCCE+00 
9. 377E-02 
I.517E-02 
1.796E+00 
3. 827E+00 
2. 633E-01 
4 . 066E-02 
C.0CCE+00 
C.000E00 
C.000E+00 
0. CCCE+00

FOR SKIN-G DOSE (REMS) 
CONTAINMENT WITH NO ESF 

LOW POPULATION ZONE
ACCUM. EACH

0.000gE+00 
9. 377::-02 

. C89E-01 

i. 905E+00 
ý. 732E+00 

5. 995E+00 
6. 035E+00 
6. 035E+00 
6.035E+00 
6. 035E+00 
6. 035E+00

TOTAL 6.035E+00

STEP 
0.000E+00 
4 472E-03 
S233E-04 
8 .564E-02 
1. 25E-01 
1. 256E-02 
1. 939E-03 
3.380E-01 
3.307E-02 
1.257E-02 
1. 227E-02

ACCUM. EACH 
STEP 

0.300E+00 C 00CE+00 
4.472E-03 1.410E-01 
5.196E-03 2 .280E-02 
9.084E-02 2.699E+00 
2.734E-01 5.752E+00 
2.859E-01 3.957E-01 
2.878E-01 6.llE-02 
6.259E-01 6.280E+00 
6.589E-Cl 2 .352E+00 
6.715E-01 9.182E-01 
6.838E-01 1.096E+00

TOTAL 6.838E-01

CONTROL ROOM
ACCUM.  

.410E- 1 

. 63
7

E- I 
2 .863E+00 
8. 613E+00 
9. 011E-0 
9. 072E+0 0 
1. 535E+01 
! 770E-CI 

. 862E+01 
1 B972E+01

TOTAL 1.972E+01

CALCULATION FOR SKIN-G DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF

EXCLUSION RADIUS
ACCUM. EACH

TOTAL 3.972E+00

LOW POPULATION ZONE

STEP 
0.000OE+00 
4.472E-03 
7 . -33E-04 

7.4 0i1E-03 

. 143E-03 
* .9197E-0 
i.456E-02 
4 .763E-03 
4.571E-03

CONI
ACCUM. EACH 

STEP 
0.000E+00 O.CCOE+00 
4.472E-03 '.314E-05 
5.I&6E-03 8.206E-06 

6. 45E--2 3.425E-03 
1.809E-01 5.88E-02 
l.883E-01 5 C977E-03 
I.894E-Cl 9-298E-04 
3.813E-01 1.047E-01 

3.95E-01 2.743E-02 
4.006E-01 5.808E-03 
4.052E-01 4.606E-03

TOTAL 4.052E-01

TROL ROOM 
ACCUM.  

0.000E-P0, 
2 .314E-C5 

6. 663E-'2 
"7.26CE-:2 
7. 354E- 2 

16 B8E- I 

3.115E- I 
2161E- 1

TOTAL 2.161E--i

PAGE

SUMMARY OF OFF-SITE DOSES

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT) 
CALCULATION FOR SKIN-T DOSE (REMS) 
SINGLE NODE CONTAINMENT WITH NO ESF 

*Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 ARKANSAS 9--171 
0(2) 10/10/00 JGM MIAIM NUCLEAR PAGE Attachment 7 

REV. DATE BY CHK'D ONE NUMBER 7 OF 8

HRS) 
0.00CO+00 

.OOE-05 
300E-02 

.750E-02 
"300E-01 

1.853E+00 
-. 980E+00 

.00E+00 
S. 000E+00 
-. 400E+01 
9. 600E+01

ACCUM.  

O.000E+O00 
1 .813E-02 
2.462E-02 
3. 629E+00 

193E+0C 
- 244EE+0l 
i.251E+,31 
?.038E+01 
2 .850E+01 

3 383E+01 

4. 125E+0Z 

4 .12SEi-7

PAGE 4

START 
TIME 

NHRS) 
0. 0CCE+00 

C OOCE-05 
.SOCE-02 

i. 7SOE-02 
4. 30E-01 

853E+00 
1. 980E+00 
2. OCCE+00 
8. 0OOE-00 
2. 400E+01 
9. 600E+01

START 
TiME 

HRS) 
I. OOE+00 

C00E-05 
.50JOE-02 

4.300E-01 
!.853E_+00 
!.?80E+C0 
2.000E+O0 
e.'000E+O0 
'.400E+01 

9.600E+0!

EACH 
STEP 
0. 000C+00 
9. 377E-02 
* .5l'E-* 2 
1-3477-00 
- . 336E+00 
1 .552E-01 
-. 396E-02 
0.000OE+00 

.00 COCE0 
C. O00E+0C 
0 C000E+00

3.00E+00 

3.s77C-02 "!.89E-0! 

3. 793E+00 
3.94 8E+00 

}9'72E+00 

3. 972-E+00 
3.72E+00 

3.9'727E+00 

3. 972E-+00

START EXCLUSION RADIUS

STEP 
0. COCE+00 
2. 053E-01 
3. 424E-02 
L 796E+00 

"670E-00 
8. 306E-02 
1.283E-02 
3. 630E+00 
4. 937E-01 
6. 968E-01 
1. 189E+00 

TOTAL



EXCLUSION RADIUS 
EACH ACCUM.  
STEP

CTART 

-iRS) 
?.000E+00 

)OOE-05 
*50OE-02 
.7 5E-02 

-. 30CE-0C 
S.$3E+00 

L.980E+00 
-. O0CE+C0 

•O00E+00 
S4C0E-+01 
*.600E+01

0. C0CE+O0 
S.717E-0C 
1. 991E-0! 
3. 031E+00 
8. 666E+00 
9. 053E+00 
9. 113E+00 
9. 113E+00 
9. 113E+00 
9 113E+00 
9. 113E+00

TOTAL 9.113E+00

LOW POPULATION ZONE 
EACH ACCUM.  
STEP
O.COCE+O0 
8. 187E-03 

.307E-03 

.351E-01 
2.688E-0! 
1 . 846E-02 

2. 851E-03 
5.06lE-01 
3.4 97E-02 
2.238E-02 
2. 180E-02

0. CCCE+C0 
8.A87E-03 
9.94 E-03 
1.446E-Cl 
4.133E-0! 
4.3!8E-01 
4.346E-01 
9.407E-01 
9. 957E-01 
!.01 E+0C 

.040OE+00
T

OTAL l.040E+0(

CONTROL ROOM 
EACH ACCUM.  
STEP 
O.CCCE+C0 C.O0CE+O0 
2.580E-01 2.580E-01 
4.12lE-02 2.992E-01 
4.257E+00 4.556E+00 
-. 4

7
0EC00 1.303E+01 

5.817E-01 il.361E+01 
4.985E-02 1.370E+01 
9.404E+00 2.310E+01 
3.909E+00 2.701E+01 

-.635E+00 -. 864E+01 
1.947E+00 3.059E+01 

TOTAL 3.059E+01

CALCULATION FOR SKIN-T DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATION ZONE
EACH 
STEP 
0. 000E+00 
1. 717E-01 
2. 742E-02 
2. 259E+00 
3. 709E+00 
2 458E-01 
3 794E-02 
0. CCCE+00 
0. CCCE+C0 
C.000E+00 
0. CCCE+O0

ACCUM.  

0 000E+00 
i 717E-01 
1. 991E-01 
2 458E+00 
6. 167E+00 
6. 413E+00 
6. 451E+00 
6. 451E+00 
6. 451E+00 
6. 451E+00 
6. 451E+00

TOTAL 6.451E+00

EACH 
STEP 
0.000E+00 
8. 87E-03 
1.307E-03 
1.769EL-C! 

1.809E-03 
3.093-E-01 

1.070E-32 
1.107E-02

ACCUN.  

3.494E-03 0I.
4
7E-'1 

2
941E- 0 

6.707E-0l
TOTAL 6.670E-01

EACH 

STEP 
A.000E 

53 4E 
L880E 
I.196E 

e. 98E 
-.- 48E 
9-284E 
-. 534E 

2. 308E

CONTROL ROOM 
ACCUM.  

+00 0 .O0E+00 
*-04 7.21 7 E-04 
*-C4 9.750E-04 
-01 '.890E-Cl 
-+00 1.385E+00 

-01 !-.507E+00 
-- 02 1.526E+00 

C+00 '.774E+00 
*-01 4.703E-00 
*-01 4.956E+00 
-01 5.187E+00

TOTAL 5.187E+00

"\ýO MORE CASES 

-.)D OF EXECUTION

0. 000E+0 
1 717E-01 
2.742E-02 
2 832E+00 

S635E+00 
3. 870E-0l 
5 978E-02 
0. O0CE+O0 
C OCCE+O0 
0. O00E+C0 
C OCCE+C0

TART 
TIME 

,RS) 
. 000E+00 
.000E-0S 

o.5OCE-02 
S.7CSE-02 
C.300E-01 

I.353E+00 
.980E+00 
i.000E+00 

O.00E+O0 
1.400E+01 
ý.600E+01

e Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 ARKANSAS 
0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 7 

REV. DATE BY CHK'D ONE NUMBER _8OF8



ATTACHMENT 8 

Unit 2 MHA 61 cfm Control Room Inleakage 
TRANSACT Input and Output 

(MHA1D.R5, MHA1D.RV5)

SEntergy C A L C U L A T IO N N U M B E R 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 
______ _________ ARKANSAS 9--171 

0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 8 

REV. DATE BY CHK'D ONE NUMBER 1 OF 8



Input - MHAID.R5 
'ICRP30A 
'TILTAPE ', 'TIMTAPE ', 'TINTAPE 
'CONTROL ROOM -ABITABILITY ANALYSIS, iCRP30A DATA (TRANSACT) 

MHA1DC.R5 2 61 ': INLEAKAGE

0, , 

'RBSPRAY ', 'UNSPRAY' 
ii 
3.087E+03, 0.C. E+00 
.,500E+00, .  
.0000E+00, 0.C30E+0 
.9100E÷00, .0 A E+00, .3500E+00 
-. 000E+00 0.:--.'0E+00, C.000E+00 
1.332E+06, 3.e-i3E+05, 4.000E+04 

'TIME INTERVAL 0,,0, ,0,2, C.  

'INITIAL FRACTION',0,0,0,0,2, 0.  
'TIME INTERVAL ',0,,0,0,2, 0.  
'CONTROL ROOM ',0,0, 0,,5, 6.  
'CR FILTER EFF ',l,1,0,0,2, 0.  
'CR FILTER EFF ',1,2,0,0,2, 0.  
'CR FILTER EFF ',1,3,_,0,2, 0.  
'TRANSRER PERCENT', ,0, ,1,3, 0.  
'TRANSFER PERCENT',0,0,0,2,3, 0.  
'DOSE PARAMS ',0,0,3,0,7, 6.  

.100E+O0 

'TIME INTERVAL ', ,,0,0,2, A.  

'TRANSFER PERCENT',0,0,0,1,3, 0.  
'TRANSFER PERCENT' ,0,0,,2,3, 0.
'TIME INTERVAL
'REMOVAL RATE 
'REMOVAL RATE ,.  

'REMOVAL RATE 
'TIME INTERVAL , 

'REMOVAL RATE ,.  

'REMOVAL RATE ,.  

'REMOVAL RATE , 

'TIME INTERVAL , 
'REMOVAL RATE 
'REMOVAL RATE ,.  

'REMOVAL RATE ,.  

'TIME INTERVAL 
'REMOVAL RATE ,.  

'REMOVAL RATE 
'REMOVAL RATE 
'TIME INTERVAL 
'DOSE PARAMS , 
.1000E+0C 
'TIME INTERVAL ', 

D•OSE AAS , 
-100E+00 

'TIME INTERVAL 
'TRANSFER PERCENT', 
'TRANSFER PERCENT', 

"CNTROL ROOM ', 

'DOSE PARAMS 
.:500E+00 
'IME INTERVAL , 
'CONTROL ROOM ' 
'DOSE PARAMS 
._500E+00 

'END

,3, 0,2, 

-, i,0,0,2, 
,2,,0,0,2, 

.,3,0,0,2, 
,0,0,0,02, 
,!,i,0,0,2, 

1,1, 0,2, 
C3,$,0,2, 

0 0, 3, 0, 2, 
,0,Cf2, 

C,, 0, 2, 
",,0,2, 

3,, ,0,2, 
......,0,2, 

,2, 0,0, 2, 

-3-,20,2, 3,Z,2 0 7

0.  

20 
0.  
3.  
0.  
20 

4.  

20 
0.  
0.  

0.  
0.  

0..

O00E+00, 
760E+00, 
001E-02, 
100E+01, 
950E+02, 
950E+02, 
950E+02, 

100E+00, 
100OE+00, 
500E-04, 

015E,00, 
100E+00, 
100E+00, 
0175E+00 
.00gE+00, 
O00E+00, 
970E+00, 
430E+00, 
.00OE+00, 
000E+00, 
240E+00, 
853E+00, 
.00OE+00, 
O00E+00, 
424E+00, 
980E+00, 
000E+00, 
O00E+00, 
424E+00, 
000E+00, 
000E-00

-. 001E-02 
0. 220OE+00 
0. 015E+00 
3. 330E+02, 
0. 990E+02 
0. 990E+02 
0. 990E+02 
0. 000E+00, 
0 .00E-03, 
3.4'0E-04,

3.940E+02, 1.667E+03, 1.000E+00

0.001E-03 
0. 000E+00 
3.100E-05, 3.470E-04, ý.CTOE-04, 3.470E-04,

0.000E+00, !.284E-03 
4.465E-03, G.00CE-00 

.43E+00 
0.000E+00 
0.000E+00 
C.00CE+00 
1.853E+00 
O.00CE+00 
0.O00E÷00 
C.000E+00 
1.980E+00 
O.000E+00 
0.000E+00 
0.000E+00 
2.000E+00 
0.000E+00 
O.000E+00 
C.000E+00 
8.000E+00 

3.470E-04, 3.100E-05, 3.4r:E--04,

- ,0,0,,2, 8.000E+00, 24.00E+00 
O.-.- 50E-04,

2, 3, j, ,3., 

,0,2,3, 

, ,J,0,5, 
',0-,, 7

, 

2, ', ,0,2

2.400E+01, 
3.050E+00, 
0. 050E+00, 
6.100E+01, 
0.000E-00, 

96.00E+00, 
6.100E+01,

96.00 E+00 
0.9000E+00, 

4.465E+03, 
3.330E,02, 

2.320E-04, 

7.2-0E+02 
3.330E-02, 
2-320E-04,

.760E-04, 3.470E-04, 

.560E-04, 3.470E--04,3-600E-06, 1.7c-7--4

i .284E÷03 
O.000E+00 
3. 

9
40E+02, 

2.300E-06,
1.'6-7E+03, -. 600E+00 
2.32-E7-04, -. 680E-04, 3.470E-04,

3.940E+02, 1.667E+03, -. 400E+00 
1.400E-06, L.32. 7-04, --. 250E-04, 3.470E-04,

,0, O,0,0, 0).00E+00, 0.000E+000

Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 ARKANSAS 9--171 
0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 8 

REV. DATE BY CHK'D ONE NUMBER 2 OF 8



Output - MHA1D.RV5 

TRANSACT Version 1.0, Revision 2 
Based on TACT V - SEP 87 PC VERSION 

REVISED TO REVISION 2 December 1996 
BY OMEGA TECHNTCAL SERVICES, INC.  

REVISED TO REVISION I FEBRUARY 1995 
BY OMEGA TECHNICAL SERVICES, INC.  

MODIFIED FALL 1992 FOR GGNS 
BY OMEGA TECHNICAL SERVICES, INC.  

NUCLEAR REGULATORY COMMISSION 
ACCIDENT EVALUATION BRANCH 

DATE 11/30/2000 T:ME 10:44:14 

MODEL SUMMARY FOR CASE i 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT) 
MHA1DC.R5 UNIT 2 61 CFM INLEAKAGE 

TIME INDEPENDENT INPUT 
CASE NUMBER i 

NODES •STEP 

OUTPUT CONTROL PARPAMETER 
I i 

IPRINT(I) 0 

NUMBER OF DOSE EVALUATION POINTS - 3 

POWER (MWT) REACTOR SHUTDOWN TIME (HRS) 
3.087E+03 0.000E+00 

FRACTION OF ACTIVITY RELEASED FROM CORE TO CONTAINMENT BY ISOTOPIC GROUP 
HALOGENS 
2.500E-01 1.000E+00 

PLATEOUT FACTOR FOR ACTI'V:TY RELEASED FROM 
CORE TO CONTAINMENT BY ISOTOPIC GROUP 

--ALOGENS 
3.000E+00 O.O0OE+00 

FRACTION OF CORE INVENTORY AIRBORNE IN CHE CONTAINMENT BY ISOTOPIC GROUP 
HALOGENS 

2.300E-01 !.000E+00 

ISOTOPIC SPLIT BY GROUP 
ELEM. ORG. PART.  

HALOGENS 9.100E-01 4.000E-02 5.000E-02 
!.000E+00 0.000E+OC 0.000E+00 

VOLUME OF NODES T`U FT) 
RBSPRAY UNSPRAY 
1.332E+06 3.831E+05 

CONTROL ROOM VCLUME (CU 
000E+04 

Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 
___________________ ARKANSAS 9--171 

0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 8 

REV. DATE BY CHK'D ONE NUMBER 3 OF 8



DATA FROM NUCLIDE FILE ICRP30A

ISOTOPE 
:'4AM E 

1 131 
- 131 
7 1311 
7 132 
-- '32 
1 132 

i 2.33 7 133 

- 133 
- 34 

! -34 

135 
7 -35 
KR 83M 
KR 85M 
KR 85 
KR 87 
KR 88 

9R 9 
XE i31M 
XE 133M 
XE 1333 
YE 135M 
X, E 135 

YE 138

SPLIT 
ELEM.  
ORG.  
DART.  
ELEM.  

ORG.  
PART.  
E7EM.  

ORG.  
PART.  

ELEM.  
ORG.  
PART.  
ELEM.  
ORG.  
PART.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELEM.  
ELFM.  

ELEM.  
ELEM.  
ELEM.

DOSE CONVERSION FACTORSSOURCE 
(CI/MWT) 
2.2822800E+04 
1.0032000E+03 
1.2540000E+03 
3.4634600E+04 
1.5224000E+03 
1.9030000E+03 
5.1160200E+04 
2.2488000E+03 
2.8110000E+03 
5.9832500E+04 
2.6300000E+03 
3.2875000E+03 

4.6437300E+04 
2.0412000E+03 
2.5515000E+03 
4.1520000E+03 
1.2970000E+04 
4.1020000E+02 
2.3350000E+04 
3.2000000E+04 
3. 9790000E+04 
2. 5950000E+02 
1. 3840000E+03 
5. 6220000E+04 
I. 5S70000E+04 
5. 3630000E+04 
5. 1030000E+04 
4. 7750000E+04

DECAY CONSTANT 
f i /HR) 

3.5870390E-03 
3.5870390E-03 
3.SS<C390E-03 
2.9768400E-0! 

L.9768400E-01 
'.9768400E-01 

3.318840CE-02 

3.31840C0E-02 

8.03208000E-0 1 

8.0208000E-0-1 

R. C208000E-1 
1. 310400E-01 
1.031,0400E-0! 
-. 0310400E-01 

3.726CO00E-01 
1.5786000E-01 
7.3-512000E-06 

1 3'6900CE-01 

.4a4800E-03 

C-.,4 D C0E--'03 

, .4465600E-00

WHOLEBDY 
S. 590E-02 
5. 590E-02 
5-5-90E-02 

3. 50E-01 
3. 50E-0! 
3.550E-01 
9 110E-02 

9IOE-02 
9 >!0E-02 
4.110E-01 
4.110E-01 
4.1iOE-01 
2 490E-01 
7 490E-01 
2. 490E-01 
1. 270E-05 
- 3!0E-02 

3. 310E-04 

1 330E-01 
3. 380E-01 
3 030E-C! 
1. 250E-03 
4 .290E-03 
4 .960E-03 

6. 370E--2 

1.870E-01

TIME D:PENDENT INPUT 
2ASE HDUER

TIME INTERVAL 
TNITIAL FRACTION 
TIME INTERVAL C 
CONTROL ROOM 3 

3.94000E-02 1.66700E+03 
CR FILTER EFF I 
CR FILTER EFF 
CR FILTER EFF i 
TRANSFER PERCENT 

-. 0000CE-06 

TRANSFER PERCENT 
-. O000(E00 

DOSE PARAMS 0 
3.10000E-05 3.47000E-04 

TIME INTERVAL 0 
TRANSFER PERCENT 

.-284C0E-03 

TR.,ANSFER PERCENT 0 
0.00000E+00 

TIME INTERVAL 0 
REMOVAL RATE I 
REMOVAL RATE 
REMOVAL RATE 
-ME INTERVAL 0 

REMOVAL RATE 
REMOVAL RATE 
REMOVAL ATE i 
T7ME INTERVAL 0 
REMOVAL RATE 1 
REMOVAL RATE 
REMOVAL RATE

.0000CEA00

0.O0000E7+00 
.800005- 1 

1.00000E-05 
6.!0000+E-0I 

9.500007-0!
9.5OO0E- 
9.50000E-1l 
1.000007E-l

?.77--C7-04
7 6.50000E

3.470OOE-04 
- 1.500007

3 1.000005-

4 

1

i.00000E-C-

1.75000E-02 
.00000E-0] 

3.97000E-00 
4.30000E-01 

C2.00000E-c1 
2 .00000E-00, 
2 4.2400C=--0$ 

2 1.85300E-0 
.2C000CCE-0! 

2 3.00000-+00 
2 4.24000E-01

SKIN-B 
3. 070E-02 

3. 070E-02 
OE-02 

1.00OE-01 
1 OO0E-01 
iOOE-01 

S900E-02 
3. 10E-02 

-900E-02 

1 420E-01 
i. 420E-01 
1. 420E-01 

860E-02 
; 860E-02 
B60E-02 
.000E+00 

.970E-02 
e4 O4E-02 

60E-02 
470E-0! 
330E-02 
0 60E-02 

.670E-03 
i-'4OE-02 
--. 320E-02 

4.390E-01 
1.470E-0i

THYROID 
1.100E+06 
1.100E+06 
1.100E+06 
6.300E+03 
6.300E+03 
6.300E+03 
1.800E+05 

1.800E+05 
1.800E+05 

.00E+03 
1.100E+03 
1.100E+03 
3.100E+04 
3. 100E-+04 
3. 100E+04 
0.000E+00 
O.000E+O0 
0.000E+O0 
O.000E+O0 
0.0O0E+00 
0.000E+00 
O.0O0E+00 

O.000E-O0 
0. 00E+00 

O.000E+00 
0.O00E+00 

.3000E+00 

. 000E+00

SKIN-G 
7.950E-02 
7.950E-02 
7.950E-02 
5.07 0E-01 
5. 070E-01 
5.07 OE-01 
1. 310E-01 
1. 310E-01 
1. 310E-01 
5. 860E-01 
5. 860E-01 
5.860E-01 
3. 520E-01 
3. 520E-01 
3.520E-01 
1. 360E-04 
3. 200E-02 
4.750E-04 
1. 850E-01 
4. 690E-01 
4. 210E-Cl 
2. 710E-03 
7.0007-03 
7 890E-03 
9. 160E-02 
5.070E-02 
4,020E-02 
2. 61OE-01

SKIN-T 
C. 000E+00 
0. 000E+O0 
0.0 OE+00 
0. 000E+00 
0. 000E+00 
C. 0O0E+00 
0. 0O0E+00 
0.0 CE+00 
0. 000E+00 
0. 000E+00 
0.O00E+00 
0.000OE+00 
0. 0O0E+00 
C. 0O0E+00 
C. C0CE+00 
0. COCE+00 
0. 0O0E+O0 
0. 000E+00 
0. C0CE+00 
0. 000E+00 
0. 000E+00 
C. 0O0E+00 
0. 0O0E+00 
0. C00E+O0 
0. C00EO0C 
0. C00E+C0 
0. C0EC+O0 
0. CO0E+O0

1.00000E-05 
2.20000E-01 
1.50000E-02 
3.33000E+02 

9.90000E+01 
9.90000E+01 
9.90000E+01 
3.00000E+00 

1.00000E-06 

3.47C00E-04 
.000OOE-OC 

1.75000E-02 
0.O0000E+00 

4.46500E+03 

4.30000E-01 
.00000E+00 

, .00000E+00 
0 00000E+O0 

1. 85300E+00 
0 00000E+00 

0 O0000E+00 

.O000CCE-00 
1. 980C0E+00 
.00000E+00 

0 00000E+00 
0.00000E+00

Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 ___________________ ARKANSAS 9--171 
0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 8 

REV. DATE BY CHK'D ONE NUMBER 4 OF 8

i 2 2 
2



TIME INTERVAL 
REMOVAL RATE 
REMOVAL RATE 
REMOVAL RATE 

-IME :NTERVAL 
DOSE PARANS 
3.!00007-05 

T7!E 2NTERVAL 
DOSE PARAMS 

"3.9 0000E-06 
TIME INTERVAL

3.4700CE-04 

1.750007-04

TRANSFER PERCENT 

"RANSFER PERCENT 
I.,0O000--00 

CONTROL ROOM 

3.940003E 2 1.66700E+03 
DOSE PARRANS 

'.30000E-06 2.32000E-04 
TIME :NTERVAL c 
CONTROL ROOM 

3.94000E+02 1.66700E+03 
DOSE PARAMS 

1.400007-0 6 2.32000E-04

0 
1 
2 
3 
0 
0 

0 
0 

0 
0

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

.76000E-04 
0 0 
0 0 

.56000E-04 
0 0 
2 3.

0 0

0 

0 

0 
0 

0

0 0 
6.00000E-01 

0 0 
3.68000E-04 

a 0 
0 0 

4.00000E-01 
0 0 

i.25000E-04

2 1.98000E+00 
2 0.00000E+00 
2 0.00000E+00 
2 4.24000E-01 
2 2 0000 0E+00 
7 O000001E+00 

3.47000E-04 
- 8.00000E-O0 
7 0.0OOOE+00 

3.47000E-04 
2.40000E+01 

3 5.O0000E-02

2.OOOOOE+00 
'.OOOOOE+00 
O.O0000E+00 

O.00000E+00 
8.00000E+00 
3.47000E-04 

30000E-01 
:.4000E+01 
1.75000E-04 

:_000E-O1 
9.60000E+01 
1.00000E+00

3 5.O0000E-02 4.46500E+03

E 6.10000E+01 

O.O0000E+00 

3.47000E-04 
2 9.60000E+01 

6.10000E+01 

7 .00000E+00 
3.47000E-04

3.33000E+02 

2.32000E-04 
00000E-02 
-20000E+02 
-. 33000E+02 

:.32000E-04 
'.0 C0E-02

PAGE I

SUMMARY OF OFF-SITE DOSES

CONTROL ROOý 

START 
TIME 
{HRS) 
0.000E+00 
1.0 OE-05 

1.500E-02 
!.'50E-02 
4.302E-01 
1.853E-00 
1.980E+00 

2.O0OE-00

HABITABILITY ANALYSIS, ICRP30A DATA TRANSACT 
CALCULATION FOR WHOLEBDY DOSE {REMS) 
SINGLE NODE CONTAINMENT WITH NO ESF

EXCLUSION RADIUS
EACH 
STEP 
0. 000E+00 

. 681E-02 
1 .080E-02 
1.277E+00 
Z.717E+00 
1. 868E-01 
2.886E-02 

000E+00 
.O00E+O0 
0OO0E+00 
000E+00 

TOTAL

LOW POPULATION ZONE
ACCUM. EACH 

STEP 
O.O00E+00 0.000E+00 
6.681E-02 3.186E-03 

7.761E-02 5.152E-04 
1.354E+00 6.089E-02 
4.072E+00 1.296E-01 
-. 259E+00 8.911E-03 
4.287E+00 1.376E-03 
4.287E+00 2.392E-0! 
4.287E+00 2.310E-02 
4.287E+00 8.559E-03 
4.-287E+00 8.313E-03 
4.287E+00 TOTAL

CONTROL ROOM
ACCUM. C EAC 

STEP 
O.000E+00 0.0 E+00 
-. 196E-03 . -.

3.702E-03 1 .6-44E-02 
6.459E-02 1. 919+00 
1.942E-01 4. 0-4E+00 
2. 031E-01 _ 8:1-0i 
2.045E-01 4. 3-E-'' 

4.437E-01 4.445E+00 
4.668E-0C 1.642E*00 
4.754E-01 6o252E-01.  
4.e37E-01 7.4227-0-1 
4.837E-0! TOTAL

ACCUM.  

0. 000E+00 
3.004E-01 
1. 167E-01 
2. 036E+00 
6. i 20E+00 
6.401E+00 
6.444E+00 
1. 089E+01 
1. 253E+01 
1.316E+01 
1. 390E+01 
1. 390E+01

CALCULATION FOR WHOLEBDY DOSE (REMS)
MULTI NODE 

EXCLUSION RADIUS

EACH 
STEP 

-. 000E+00 
o.81E-02 

1.080E-02 
619E-01 

167 1E+00 
1.109E-01 
.713E-02 
O00E+00 
O00E+00 
O00E+00 
.O00E+00 

7OTAL

ACCUM.  

'.300E+00 
6.681E-02 
-. 761E-02 

1 . 039E+00 
2.710E+00 

.21E+00 
e.938E+00 
838E+00 
838E+00 
838E+00 
'.838E+00 
.38E+00

CONTAINHMET WITH ESF 
LOW POPULATION ZONE

ACCUM.  

0. 00E+00 
.3.186E--3 

3. 702E-03 
4 957E-02 
.2 93E-01 
. 346E-01 
-354E-O1 

2.720E-01 
S.821E-01 

2 852E-0! 
- 8- 1E-01 

Si88iE-'0

EACH 
STEP 
0. 001E+00 

13.86E-03 
5. 152E-04 
4. 87E-02 
7.969E-02 
5.229!E-03 
8.169E-04 
!.366E-01 
1.01!E-02 
3. 093E-03 
2.900E-03 

"ATOA

TIM 

HRS) 

.OE~-00 

3. E+00 

+. 0E,0

4 . C.33E-C 

3'3.193-30 

7.363 -0 

3.6_3E-03

ROL ROOM 
ACCUM.  

0.000E+00 
1.0!8E-05 
1. 378E-05 
4. 046E-03 
3. 604E-02 
3. 954E-02 
4. 009E-02 
1. 137E-01 
1. 335E-01 
1. 72E-01 
1.400E-01 
! 40CE-O1

Entergy CALCULATION NUMBER 
Operations 
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PAGE 2

SUMMARY OF OFF-SITE DOSES

HABITABILITY ANALYSIS, ICRP30A DATA (TRANSACT) 
CALCULATION FOR SKIN-B DOSE (REMS) 
SINGLE NODE CONTAINMENT WITH NO ESF

EXCLUSION RADIUS LOW POPULATION ZONE

CONTROL ROOD 

START 
STIME 
,HRS) 
0 O0OE+O0 

* ODOE-05 
C.00E-02 

S.750E-02 
. 300E-O1 

! 8S3E+00 
1 980E+00 
2. 00DE+O0 
S. OOOE+O0 
2 400E+01 
0 600E+01

TOTAL 3.077E+00

CONT
ACCUM. EACH 

STEP 
0.000E+00 0.O00E+00 
3.714E-03 1.111E-01 

4.2'8E-"3 1.841E-02 
5.372E-02 1.557E+00 
1.400E-01 S.718E+00 
1.459E-01 1.860E-01 

.468E-01 2.874E-02 
3.149E-01 3.123E+00 
3.368E-01 1.557E+00 

3.466E-0i - .163E-01 
3.561E-01 8.510E-01

TOTAL 3.561E-01

?ROL ROOM 
ACCUM.  

D.DO0E+O0 
1.171E-O0 
1.355E-01 
1.693E+00 
4.411E00 
4. S97E+00 
4.626E+00 
7.749E+00 
9.306E+00 
1.O02E+01 
1.087E+01

TOTAL 1.087E+01

CALCULATION FOR SKIN-P DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATION ZONE
EACH 
STEP 
0. 00DE+00 
7.788E-02 

Z.225E-02 
9. 117E-01 

1.373E+00 
9. 064E-02 
1. 398E-02 
0. ODOE+o0 

D OD0E+00 
0. DOE+00 
0. O00E+00

ACCUM. EACH 
STEP 

C.DO0E+00 0.COE+00 
7.788E-02 C .714E-03 

0.013E-02 5.842E-C'4 
1.002E+00 4.348E-02 
2.375E+00 6.548E-02 
2.465E+00 4.323E-03 
2.479E+00 6.668E-04 
2.479E+00 1.174E-01 
2.479E+00 I.370E-02 
2.479E+00 5.937E-03 
2.479E+00 6.498E-03

TOTAL 2.479E+00 TOTAL

CONT
ACCUM. EACH 

STEP 
i.00CE-C . C)00E+00 

3.774E-03 4.598E-04 
4.299E-03 1.614E-04 
4.7 7 8E-02 1.232E-01 
1.133E-01 8.792E-01 
1.176E-01 9.537E-02 
1.182E-01 1.494E-02 
2.357E-01 2.118E+O0 
.. 494E-01 93

.99E-01 
2.S53E-01 2.447E-01 
2.618E-01 2.251E-01 
2.618E-01 TOTAL

PAGE 3

SUMMARY OF OFF-SITE DOSES 

CONTROL ROOM HABITABILITY ANALYSIS, >CRP30A DATA [TRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS
ACCUM.  

0. CO0E+O0 
4. 305E+0C 
S. 023E+00 
1. 230E+02 
5.238E+02 
5. 591E+02 
5.64 6E+02 
S. 646E+01 
S. 646E+02 
S. 646E+02 
5. -64 6E+02 
5.646E+- ,

EACH 
STEP 
C..000E+00 
.. 305E+00 
7.i 78E-01 

180EE+02 
4. 007E+02 
3. 532E+01 
5. 555E+00 
C. 000E+00 
0.O0CE+O0 
O. OOOE+O0 
0.OC0E+00 

TOTAL

FOR THYROID DOSE ýREMS) 
-CNTAINMEN WIT' \O ESF 

LOW POPJLATION ZONE
EACH 
STEP 

0.000E+00 
2.053E- " 

-. 424E-02 
628E+00 

.91E-+0-1 

.684E+00 

.64 9E-,1 
7.617 E+0I 

.050E+01 
1.484E+0i 
2.534E+01

CONT
A-CCUM. EACH 

STEP 
3.O00E+00 0C 00E+O0 
-. 053E-0i 6-4I-E+00 

.3E-0C l.3 7 9E+00 

5.67E-C0 1.774E+02 
2.498E'01 6.023E+02 
S.666E+01 5.308E+01 
'.693E+01 8.350E+00 
1.031E+02 1.4!5E+03 
1.136E+02 1.481E+D3 
1.-84E+02 .622E+03 
1.538E+02 3 383E+03 
1.538E+02 TOTAL

CALCULATION FOR THYROID DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

Entergy CALCULATION NUMBER 
Operations 
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ACCUM. EACH 
STEP 

C.OOOE+O0 0.DOE+00 
7.788E-02 3.714E-03 
9.013E-02 5.842E- 4 
1.126E+00 4.942E-02 
2.935E+00 8.624E-02 
3.058E+00 S.902E-03 
3.077E+00 9.119E-04 
3.077E+00 1.681E-01 
3.077E+00 2.190E-02 
3.077E+00 9.807E-03 
3.077E+00 9.531E-03

EACH 
STEP 
C.000E+00 
7.788E-02 
i.22SE-02 

036E+00 
808E+00 

1.238E-01 
1. 912E-02 
0. 00DE+O0 
0. 000E+O0 
C.00DE+00 
0. 0O0E+00

START 
-IME 
qHRS) 

3. 00E+O0 
* 0ODE-05 

I o50E-02 
1.750E-02 
4. 300E-01 
1. 853E+00 
1. 980E+00 

ODDE+00 
8 .D0OE+00 
2. 4DDE+01 
9 600E+O0

ROL ROOM 
"ACCUM.  

0.00CE+O0 
4.598E-04 
6.2-12E-04 
1.238E-01 
1.O03E+00 
1.098E+00 
1.Is3E+00 
3.231E+00 
4.17TE+00 
4.416E+00 
4. 641E+00 
4. 641E+00

"TART 
-iRS) 

CD D0E+00 

1 50DE-02 
1. 750E-02 
4 300E-0I 
1.853E+00 
1. 990EiOO 

D000E+00 
0 00E+00 
' 00E+01 

9 600E+01

ROL ROOM 
ACCUM.  

0.000E-00 
6.41E,+00 
7.550E+00 
1.849E*02 
27.872E+02 

8.403E+02 
8.487E+02 
2.264E+03 
3.745E+03 

5.366E+03 
8.750E+03 
8.750E+03



EXCLUSION RADIUSSTART 
-T[CE 
(HRS) 
0.000E+00 

O.00E-05 
1. 500E-02 
1.750E-02 
4.300E-0! 
!. 853E+00 
1.980E+00 

000E+00 
8. -000E+00 

2.400E+01 
9. 600E+01

LOW POPULATION ZONE
ACCUM. EACH 

STEP 
0.000E+00 £.000E+O0 
4.305E+00 2.053E-01 
5.023E+00 3.424E-02 
4.268E+01 1.796E+00 

.771E+01 1.670E+00 
7.945E+01 8.306E-02 
7.972E+01 1.283E-02 
7.972E+01 3.630E+00 
7.972E+01 4.937E-01 
7

.972E+0 6.968E-0i 
7.972E+01 . .189E+00

TOTAL 7.972E+01 TOTAL

CONTROL ROOM
ACCUM. EACH 

STEP 
0.000E+00 0.O00E+00 
2.053E-01 4.611E-03 
2.395E-01 1.651E-03 
.. 036E+00 9.470E-01 
3.706E+00 2.345E+00 
3.789E+00 1.440E-01 
3.802E+00 2.078E-02 
7.432E+00 2.192E+00 
7.926E+00 2.257E+00 
8.623E+00 1.483E+00 
9.812E+00 2.064E+00 
9.812E+00 TOTAL

0
AGE 4

SUMMARY OF OFF-SITE DOSES 

CONTROL ROOM HABITABILITY ANALYSIS, 7CRP30A DATA (TRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS
EACH 
STEP 
0. OOE+00 
9. 377E-02 
1.517E-02 
1.796E+00 
3. 827E+00 
2.633E-01 
4. 066E-02 
0.OOOE+00 
0.000E+00 
0.000E+00 
0. OOOE+00 

TOTAL

FOR SKIN-G DOSE (REMS) 
CONTAINMENT WITH NO ESF 

LOW POPULATION ZONE
ACCUM. EACH 

CTEP 
0.000E+00 C OOOE+O0 
9.377E-02 !.472E-03 
1.089E-0K -.. 33E-04 
1.905E+00 9.564E-02 
5.732E+00 1.825E-01 
5.995E+00 1.256E-02 
6.035E+00 1' 939E-03 
6.035E+00 3.380E-01 
6.035E+00 . 307E-02 
6.035E+00 .. 257E-02 
6.035E+00 .227E-02 
6.035E+00 TOTAL

COMTI
ACCUM. EACH 

STEP 

0.000E+00 .OOOE+O0 
4.472E-03 1.410E-0C 

.196E-C03 2.280E-02 

9.084E-02 2.699E+00 
2.734E-01 5.752E+00 
2.859E-01 3.957E-01 
2.878E-01 6.111E-02 
6.259E-01 6.280E+00 
6.589E-01 2.352E+00 
6.715E-01 9.182E-01 
6.838E-01 1.096E+00 
6.838E-01 TOTAL

CALCULATION FOR SKIN-G DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATION ZONE
EACH 
STEP 
0. 000E+00 
9. 377E-02 
1.517E-02 

.347E-00 
336E+00 

1.552E-01 
. 396E-02 

0. 000C+O0 
0. 000E+00 
0. 000E+00 
0. OOE+00 

TOTAL

ACCUM. EACH 
STEP 

0.OC00E+00 .000E+00 
9.377E-02 4.472E-03 

.089E-01 -. 33E-04 
-. 456E-¢0 _425E-02' 
3.793E+00 i-.114E-01 
3.948E+00 7.401E-03 
3.972E+00 1.143E-03 
3.972E+00 1.919E-01 
3.972E+00 1.456E-02 
3.972E+00 4.763E-03 
3.972E+00 :.571E-03 
3.972E+00 TOTAL

CONTF
ACCUM. EACH 

STEP 
.CO0E+00 0

.0O0E+0C 

4.472E-03 !.422E-05 
.196E-03 5. 042E-06 

C.945E- 2 o.633E-03 
1.809E-01 4.470E-02 
'-983E-01 4.894E-03 
1.894E-01 7.676E-04 
3.813E-01 1. 34E-01 
3.959E-0 1 2.857E-02 
4.006E-01 5.708E-03 
4.052E-01 4.557E-03 
4.052E-01 TOTAL

SUN.RY O OFF-SITE DOSES

CONTROL ROOM HABITABILITY ANALYSES, ICRP30A DATA (TRANSACT) 
CALCULATION FOR SKIN-T DOSE (REMS) 
STNGLE NODE CONTAINMENT WITH NO ESF 

SEntergy CALCULATION NUMBER 
Operations 
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EACH 
STEP 
0. 000E+00 
4 . 305E+00 
7. 178E-01 
3.7 66E+01 
3. 502E+01 
1.7 42E+00 
2. 690E-01 
0.o000+00 
0. o000+00 
0. O00E+00 
0.O00E+00

ACCUM.  

0.000E+00 
4.611E-03 
6. 261E-03 
9. 533E-01 
3.298E+00 
3. 442E+00 
3. 463E+00 
5. 654E+00 
7.911E+00 
9.394E+00 
1. 146E+01 
1. 146E+01

START 
TIME 

(HRS) 
0. 000E+00 
1. OOE-05 
1.-ODE-02 
1.7S0E-02 
4.300E-01 

S.3853E+00 
1. 980E+00 
2. O00E+O0 
-. 000E+00 
2.400E+01 
9. 600E+01 

START 
TIME 

(HRS) 
j00E+00 

S000E-05 
zOO0E-02 

i -CE-02 
4 .00E-01 

!.853E+00 
1 ?80E+00 

2.00E+00 .050+00 

400E+01 
P.600E+01

ROL ROOM 
ACCUW.  

0.000E+00 
-. 410E-OI 
i.637E-01 

2.863E+00 
8.615E+00 
9.011E+00 
9.072E+00 
1.535E+01 
1.770E+01 
1.862E+01 

1.972E+01 

1.972E+01

ROL ROOM 
ACCUM.  

0.00-EC00 

1.422E-Q5 

5.035E-02 

5.525E-02 
5.601E-02 
1.594E-01 
!.880E-01 

1.937E-01 

1.983E-01 
1.983E-01

PAGE 5



EXCLUSION RADIUSSTART 
TIME 

HRS) 
-. 000E+00 

.0E-05 
1.500E-02 
I.SC0E-02 
4.30CE-01 

1. 53Eý+00 
1. 80E--00 

-. 000±+00 
9.00E+00 

*.4 ,0E-01 
S.600E+01

LOW POPULATION ZONE
ACCUM. EACH 

STEP 
0.0O0E+00 0.000E+00 
1.717E-01 8.187E-03 
I.991E-01 1.307E-03 
3.031E+00 1.351E-01 
8.666E+00 2.688E-01 
9.053E+00 1.846E-02 
9.113E+00 2.851E-03 
9.113E+00 5.061E-01 
9.113E+00 5.497E-02 
0

.113E+00 2..238E-02 
9.113E+00 2.180E-02

TOTAL 9.113E+00

CON]
ACCUM. EACH 

STEP 
0.000E+00 9.000E+00 
8.187E-03 12.580E-01 
9.494E-03 4.121E-02 
1.446E-0i 4.257E+00 
4.133E-L - . 470E+00 
4.318E-01 -. 817E-01 
4.346E- '0 . 985E-02 
9.407E-01 9.404E+00 
9.957E-01 3.909E+00 

1.040E+0£ 1 947E,00
TOTAL 1.J40E+--

TROL ROOM 
ACCUM.  

0. 000E+00 
2. 580E-01 
2. 992E-01 

4556E+00 

1.303E+01 
1. 361E+01 
1. 370E+01 
2. 310E+01 
2 .701E+01 

8 864E+01 
3. 059E+01

TOTAL 3.059E+01

CALCULATION FOR SKIN-T DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATION ZONE
ACCUM. EACH 

STEP 
0.000EE+O0 0.00E+00 I!.717E-01 8.187E-03 

1.991E-01 1.307E-03 
2.458E+00 1.077E-01 
6.167E+00 1.

7
69E-01 

6.413E+00 1. 1
7 2E-02 

6.451E+00 1.809E-03 
6.451E+00 3.093E-0i 
6.451EC00 2 826E-02 
6.451E+00 1.070E-02 
6.451E+00 1.107E-02

TOTAL 6.451E+00

TON'
ACCUM. EACH 

=EP 
0.000E+'-: -. 000E-00 
8 1375-C 4. 405-04 

9.494E-C 3 .66SE-04 

2.941E-i- 9-.239E-01 
- -. - 3E-01 

3 3: E-£I i.70E_-2 
5 •0- 1 -. 222E00

6 452 I .685E-01 

6. 559E- I .504E-31 
6.670E-0i .297E-01

TOTAL 6.670E-0!

TROL ROOM 
ACCUM.  

0.000E+0 
4. 740E-04 
6.405E-04 

1.295E-01 
1.053E+00 

154E+00 
1.169E+00 
3.391E+00 
4. 359E+00 

4.610E+00 
4. 839E+00

CTTAL 4.839E+00

-NO 'lORE CASES 

END 07 EXECUTION

EACH 
STEP 
0. 000E+00 
1.717E-01 
2.742E-02 
2. 832E+00 
5. 635E+00 
3. 870E-01 
5. 978E-02 
0. O00E+00 
0. O00E+00 
0. 000E+00 
3.O00E+00

TIE 
"HRSI 

. 00E-05 

>.500E-02 
1.750E-02 
4.300E-01 
!.ý53E-00 

.80E-+00 
_,E+00 

9.600E+01

EACH 
STEP 
0. O00E+00 
1. 717E-01 
2.742E-02 
2. 259E+00 
3. 709E+00 
2. 4 58E-01 
3.794E-02 
0.O00E+00 
.O000E+00 
000E+00 

0. OOOE+00

Entergy CALCULATION NUMBER 
Operations 
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ATTACHMENT 9 

Unit 2 ESF Leakage, 61 cfm Control Room Inleakage 
TRANSACT Input and Output 

(MHA4D.R5, MHA4D.RV5)

Entrg CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 ________ ARKANSAS 
0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 9 

REV. DATE BY CHK'D ONE NUMBER 1 OF 7



Input - MHA4D.R5 
'ICRP30A 
'TILTAPE ','T:MTAPE ','TINTAPE 
'CONTROL ROOM HABITABIL:TY ANALYSIS, ICRP 30 DATA (TRANSACT) 
'MHA4D.R5 UNIT ^ MHA ESF LEAKAGE, 61 CFM CR LEAKAGE' 

, 0, 0, i, 0

3.087E+03, 0.O00E+O0 
* .500E+00, 0. COE+00 
0.900E+00, 0.00E+00 

C.000E+00, 0.C00E+00, :. 00E 
0.000E+00, O.CCSE+00, '.300E 
6.)898E+04, 4.000E+04 
TIME INTERVAL ',0,0,,,2, 
, INITIAL FRACTION',0,0,0_,3,l,
'CONTROL ROOM 
CR FILTER EFF 
'CR FILTER EFF 
'CR FILTER EFF 
'DOSE PARAMS 
.*000E+00 
.TIME INTERVAL 

'TRANSFER CFM 
'TIME INTERVAL 

'DOSE PARAMS 
.1000E+00 
'TIME INTERVAL 
'DOSE PARAMS 
.1000E+00 

'TIME INTERVAL 
'CONTROL ROOM 
'DOSE PARAMS 
.0500E+00 
TIME INTERVAL 

'CONTROL ROOM 
'DOSE FARAMS 
0500E+00 
END

1, 2, 3,,2, 
It,i, , ,0 2

',0,0, 

0, 0,

1,0, 0, 

,0, 0, 

''C,,0, 
,0,0,<

>,,2,

+00 
+00

.OOE+O0, 0.430E+00 
S.OOOE+00 

6.100E+0i, 3.330E+02, 
0.950E+02, 0.990E-02 
0.950E+02, 0.990E-02 
0.950E+02, 0.990E+02 
6.500E-04, 3.470E-04, 

0.43E+00, 2.000E+O0 
-. 212E-03 
.. C000+00, R8.00E-OC 
0.OOLE-0O, 3.

,2, e.OOE+00, 4. CCE-00 
, 0 COOE-00, .7 7E-04,

2. 400E+01, 
6.1OOE+01, 
0. OOOE-00,

96. O0E+00 
3. 330E+02, 
2.320E-04,

, 96.OOE+00, 7.200E+02 
,5, 6.iO0E+01, 3.330E+02, 

-,7,, O.OOOE-00, 2.320E-04,

3.940E+02, 1.667E+03, 1.000E+O0 

3.IO0E-05, 3.470E-04, a.J70E-04, 3.470E-04, 

.10GE-05, 3-4.70E-04, .60E-04, 3.470E-04, 

3.6007-06, 1.7_50E-04, -. 560E-04, 3.470E-04,

3.940E+02, 1.667E+03, 3.600E+00 
2.300E-06, 2.320E-04, 1.680E-04, 

3.940E+02, i.667E+03, 3.400E+O0 
1.400E-06, 2.320E-04, I.250E-04,

3.470E-04, 

3.470E-04,

'.000E+00, 0.0OOE+00D

SEntergy CALCULATION NUMBER 
Operations 
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Output - MHA4D. RV5 

TRANSACT Version 1.0, Revision 2 
Based on TACT V - SEP 87 PC VERSION 

REVISED TO REVISION 2 December 1996 
BY OMEGA TECHNICAL SERVICES, INC.  

REVISED TO REVISION I FEBRUARY 1995 
BY OMEGA TECHNICAL SERVICES, INC.  

MODIFIED FALL 1992 FOR SGNS 
BY OMEGA TECHNICAL SERVICES, INC.  

NUCLEAR REGULATORY COM)MISSION 
ACCIDENT EVALUATION BRANCH 

DATE 11/30/2000 TIME 10:45:30 

MODEL SUMMARY FOR CASE 1 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT) 
MHA4D.R5 UNIT 2 MHA ESF LEAKAGE, 61 CFM CR LEAKAGE 

1 TIME INDEPENDENT INPUT 
CASE NUMBER 1 

NODES NSTEP 
i 6 

OUTPUT CONTROL PAR.AdETER 
i 1 2 ' 4 

IPRINT(I) 0 0 0 i 

NUMBER OF DOSE EVALUATION POINTS - 3 

POWER (MWT) REACTOR SHUTDOWN TIME (HRS) 
3.087E+03 0.000E+00 

FRACTION OF ACTIVITY RELEASED FROM CORE TO CONTAINMENT BY ISOTOPIC GROUP 
HALOGENS 
5.000E-01 0.000E+00 

PLATEOUT FACTOR FOR ACTIVITY RELEASED FROM 
CORE TO CONTAINMENT BY 'SOTOPIC GROUP 

HALOGENS 
9.OOOE-01 0.O00E+00 

FRACTION OF CORE INVENTORY AIRBORNE IN THE CONTAINMENT BY ISOTOPIC GROUP 
HALOGENS 

5.O0OE-02 0.OOOE+00 

ISOTOPIC SPLIT BY SROUP 
ELEM. ORG. PART.  

HALOGENS 1.O00E+00 0.OOOE+0C 0.000E+00 
0.OOOE+00 0.000E+00 0.000E+00 

VOLUME OF NODES 'CU 7T) 
BCCS 

.90E+04 

CONTROL ROOM VOLUME lCU FT! 
4.ý-CE-04 

Entergy CALCULATION NUMBER 
Operations 
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DATA FROM NUCLIDE FILE ICRP30A

SOURCE 
(CI/MWT) 
2.5080000E+04 
3.8060000E+04 
5.6220000E+04

34 ELEM. 6.5750000E+04 
-35 ELEM. 5.!1030000E+04

DECAY CONSTANT 
!/ HR) 

3.5870390E-03 

2.9768400E-01 
3.3188400E-02 

8.0Z08000E-01 
1.03!04D0OE-0l

DOSE CONVERSION FACTORS 
WHOLEBDY SKIN-B THYROID 

.5
3
90E-02 3.070E-02 !.100E+06 

3.550E-01 1.0CCE-01 6.300E+03 
0.IIOE-02 -.

0
0CE-02 !.800E+OS

SKIN-G 
7.950E-02 
5. 070E-01 
1. 310E-O1

SKIN-T 
C. 0O0E+00 
0. 0OOE+O0 
0. 000E+00

4.i!0E-01 " .420E-0! 1.100E+03 5.860E-01 0.000E+O0 
'.490E-01 -. 860E-02 N.100E+04 3.520E-01 0.O00E+00

TIME DEPENDENT INPUT 
CASE NUMBER

T!ME INTERVAL 
INITIAL FRACTION 
CONTROL ROOM 

3.94000E+02 1.  
CR FILTER EFF 
CR FILTER EFF 

"CR FILTER EFF 
DOSE PARAMS 

3.10000E-05 3.  
TIME INTERVAL 
TRANSFER CFM 
TIME INTERVAL 
DOSE PARAMS 

3.100COE-05 3, 
TIME INTERVAL 
DOSE PARAMS 

3.600COE-06 I.  
TIME INTERVAL 
CONTROL ROOM 

3.94000E+02 I1 
DOSE PARAMS 

2.300OOE-06 2.  
TIME INTERVAL 
CONTROL ROOM 

3.94000E+02 i.  
DOSE PARAMS 

1.40000E-06 2.

0 0 
0 0
0 

.66700E+03 
1 

1 

0 
.47000C-04 

0 
0 
0 
0 

.47000E-04 

C 

.75000E-04 
0 
0 

.66700E+03 

.32000E-04 
0 
0 

.66700E+03 
0 

.32000E-04

0 

1 
2 
3

.0O(

0 ý 7 5.C

0 
0 

(0 

0l

,3 ' .00000E+00 0 1.00000E+00 

0 6.10000E+1I 
000E+00 

0 9.50000E+01 
0 D 9.50000E+01 

0 _ 9.50000E+01 
-6.50000E-04 

jO0E-04 3.47000E-04 1.  
-4.30000E-0! 

- .00000E-00 

:;0.0000OET'i0 
0 3.47000E-04 I 

:: i .30000EO00 
S - .700000E+00 

OOOE-04 3.47000E-04 " 
I - -. 40000E+01 
j 6.i0000OE+O!

6.00000E-01 

1. 68000E-04 
0 0

4.0 lcE-Of 

1.2500E-04

-. 0000CE+00 
3.47000E-04 5.  

9.60000E+01 
6.10000E,01 

9.00000E+00 
3.47000E-04 5.•

4.30000E-01 

-. 33000E+02 

9.90000E+01 
9.90000E+01 
3.90000E+01 
2.47"CCE-04 
}0000E-Of 

-. 00000E+00 

ý.30000E+00 
3.47'DOCE-04 
3ODOE-01 

'.40000E+01 
1.75000E-04 
,2000E-01 
-. 60000E+01 

3.33000E+02 

2.32000E-04 
30000E-02 
<.20000E+02 
-. 33000E+02 

*.32C00E-04 
70000E-02

PAGE I

SUMMARY : CF-SlOE DOSES 

CNTROL ROOM HABITABILITY ANALYSIS, 7CRP -CATA TRANSACT)

START 
T!1ME 
(HRS) 

C.000E+00 
4 .300E-01 

C000E+00 
9.000E+00 

4 ODE+01 
9.600E-01

CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS 
EACH ACCUM.  
STEP 
9.788E-02 9. 7 88E-02 
2.489E-01 3.467E-01 
0.C00E+00 3.467E-01 
0C000E+00 3.467E-01 
0-000E+00 3.467E-01 
I.C00E+00 3.467E-01 

TOTAL 3.467E-01

ýOR NHLBD OSE (REMS; 
CONTAINMENT WITH NO ES7 

LOW POPULATION ZONE 
EACH .CCUN.  
STEP 
4.6687--,-3 68 -0 
*.!87E-02 ' 654E-02 
-. '56E-02 3 909E-02 
7.- 5E-03 4.082E-02 

'.347E-03 4.197E-02 
1.136E-03 4.310E-02 

TOTAL 4.310E-02

STEP 
. 473S 

3. 
7
41E 

.005E 

.938E 
-. 377E 
!.014E7 

T

:ONTROL ROOM 

-5 .~47!E-01 
-' -.5 2!2E-01 

- 9. 217E-01 
-nl .1IG6E+O0 
-02 .199E+00 
-, 1 .301E+O0 
OTAL 1.301E+00

CALCULATION FOR WHOLEBDY DOSE (REMS) 
MUL'TI NODE CONTAINMElT :I1TH ES 

EXCLUSION RADIUS OW POPULAT0N ZONE 
EACH ACCUM. EACH OCCUM. 
STEP STEP

7SOTOPE 
NAME 

131 
T 132 

: 33

SPLIT 
ELEM.  
ELEM.  
ELEM.

CTART 
TIME 
(HRS)

ACH 
TEP

UONTROL ROOM 
ACCUM.

Entergy CALCULATION NUMBER 
Operations 
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3.293E-04 
5.983E-04 
7.567E-05 
6.371E-05 
6.339E-05 

TOTAL

3.293E-04 
9.276E-04 
1.003E-03 
1.067E-03 

.130E-03 
1.130E-03

7.842E-06 
1.057E-05 
5.252E-06 
2.762E-06 
2.253E-06 

7OTAL

7.842E-06 
1.841E-05 
2.366E-05 
2.643E-05 
2.868E-05 
2.868E-05

PAGE 2

SUMMARY OF OFF-SITE DOSES 

"ONTROL ROOM HABITABIL:TY ANALYSIS, ICRP 30 DATA (TRANSACT)
CALCULATION 
S:NGLE NODE 

EXCLUSION RADIUS

FOR SKIN-B DOSE (REMS) 
CONTAINMENT WITH NO ESF 

LOW POPULATION ZONE
ACCUM. EACH 

STEP 
3.862E-02 1.842E-03 
1.424E-01 4.951E-03 
1.424E-01 1.064E-02 
1.424E-01 1.720E-03 
1.424E-01 8.116E-04 
1.424E-01 6.360E-04

TOTAL 1.424E-01

ACCUM. EACH 
STEP 

1.842E-03 5.805E-02 
6.793E-03 1.560E-01 
1.744E-02 1.977E-01 
1.916E-02 1.223E-01 
1.997E-02 5.928E-02 
2.060E-02 5.678E-02

TOTAL 2.060E-02

TROL ROOM 
ACCUM.  

5.805E-02 
2.141E-01 
4 .118E-01 
5.342E-01 
5 .934E-01 
6.502E-01

TOTAL 6.502E-01

CALCULATION FOR SKIN-B DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATO7N ZONE
EACN 

§.00E+00 
2. B81E-03 

).300E+00 
.00E+00 

C. 00E+00 
.00E+00

ACCUM. EACH 
STEP 

0.000E+00 0.000E+00 
2.881E-03 1.374E-04 
2.881E-03 2.953E-04 
2.881E-03 4.776E-05 
2.881E-03 4.509E-05 
2.881E-03 3.550E-05

TOTAL 2.881E-03

CCNT
ACCUM. EACH 

STEP 
0.000E+00 0.000E+00 
1.374E-04 1.082E-04 
4.327E-04 1.726E-04 
4.805E-04 1.088E-04 
5.256E-04 6.378E-05 
5.611E-04 4.117E-05

TOTAL 5.61iE-04

?ROL ROOM 
ACCUM.  

0.000E+00 
1.082E-04 
2.808E-04 
3.896E-04 
4.534E-04 
4.946E-04

TOTAL 4.946E-04

PAGE 3

SUMMARY OF OFF-SITE DOSES 

ONTROL ROOM .ABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS 
ACCUM.  

-. 461E+01 2.461E+01 
-.- 32E+01 1.129E+02 
"_:00E+00 1.129E+02 
" .00E+00 1.129E+02 
S§00E+00 1.129E+02 

3.00E+00 1.129E+02 
TOTAL 1.129E+02

FOR THYROID DOSE (REMS) 
CONTAINMENT WI NO ESF 

0O POPULATION ZONE 
EACH ACCUM. 
STEP a 
1.173E+00 1.173E+00 3 
4.212E+00 5.386E+00 ! 
1.523E+01 2.062E+01 2 
2.100E+00 2.272E+01 2 
2.969E+00 2.569E+01 3 
5.067E+00 3.076E+01 6 

TOTAL 3.076E+01

ACH 
TEP 
.698E 
.32 SEE 
.831E 
.961E 
.244E2 

.767,E 
T<

- NCROL ROOM 
ACCUM.  

-01 3.698E+01 

02 4.528E+02 
+02 7. 4 8 9E+0 2 
-02 1.073E+03 
-02 1.750E+03 
OTAL 1.750E+03

CALCULATION FOR THYROID DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATION ZONE 
SCF ACCUM. EACH ACCUM.  

STEP STEP S 
200E+00 3.000E+00 0.000E+00 0.002E+00 0 

431E200 A21r45En 1 10Oc--1] i a

4.300E-01 
2.000E+00 
8.000E+00 
2.400E+01 
9. 600E+01

6. 906E-03 
. :30E+00 

C. 00E+00 
*. 00E+00 
.200E+00 

TOTAL

6. 906E-03 
6 906E-03 
6. 906E-03 
6. 906E-03 
6 906E-03 
6. 906E-03

START 
TIME 
(HRS) 
0.000E+00 
4.300E-01 
2.0 00E+00 
8.000E+00 
-. 400E+01 
9.600E+01

2
ACH 

4.-62E-02 
1. 38E-01 
2.§00E+00 
-. 00E+00 

§02E+00 
.00E+00

START 
TIME 
(HRS) 
0.000E+00 
4.300E-01 
2.000E+00 
8. 000E+00 
2.400E+01 
9. 600E+01

-TART 
,IM: 
(HRS) 

J.2C0E+00 
4.3007-01 
2.000E+00 

. 000E+00 
2.100E+01 
9.600E+01

STARP 

(HRS) 
0. 0 0E00

ACH 
TEP 

OOE-+00 
7ýAý_n-,

TROL ROOM 
ACCUM.  

0.000E+00 
0 OOAO.--fO

Entergy CALCULATION NUMBER 
Operations 
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2_000E+00 0.000E+00 2.451E+00 
6.C00E+00 0.000E+00 2.451E+00 
2.400E+01 0.000E+00 2.451E+00 
9.600E+01 0.000E+00 2.451E+00 

TOTAL 2.451E+00

4. 228E-01 
5. 831E-02 
1. 64 9E-01 
2. 829E-01 

TOTAL

5.397E-01 2.548E-01 
5.980E-01 2.665E-01 
7.629E-01 3.510E-01 
'.046E+00 4.909E-01 
L.046E+00 TOTAL

SUMMARY OF OFF-SITE DOSES 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS
EACH 
STEP 
1.394E-0i 
3.54 4E-01 
O.000E+O0 
0. 000E+00 
C. C0CE+O0 
0. D00E+00

FOR SKIN-G DOSE (REMS) 
CONTAINMENT WITH NO ESF 

LOW POPULATION ZONE
ACCUM. EACH 

STEP 
1.394E-01 6.650E-03 
4.939E-01 i.690E-02 
4.939E-01 3.069E-02 
4. 939E-01 3. 886E-03 
4.939E-01 i.638E-03 
4. 939E-01 I.616E-03

TOTAL 4.939E-01

ACCUM. EACH 
STEP 

6.650E-03 2.096E-01 
2 355E-02 5.327E-01 
5.424E-02 5.703E-01 
5.813E-02 2.763E-01 
5.977E-02 1.196E-01 
6.138E-02 1.443E-01

TOTAL 6c.38E-02

CON[ TROL ROOM 
ACCUM.  

2.096E-01 
7.423E-01 
1.313E+00 
1.589E+00 
I. 709E+00 
1.853E+00

TOTAL 1.853E+00

CALCULATION FOR 2K'N-G DOSE (REMS)
MULTI NODE 

EXCLUSION RADIUS 
EACH ACCUM.  
STEP 
0.C00E+00 0.C0DE+00 
9.835E-03 9.835E-03 
0.00CE+00 9.835E-03 
0.DCCE+D0 9.835E-03 
0.00CE+O0 9.835E-03 
0.D00E+00 9.835E-03 

TOTAL 9.835E-03

CONTAINMENT WITH ESE 
LOW POPULAT!ON DONE

E-ACH 
STEP 
0. 000E+00 
4. 691E-04 
8. 518E-04 
I . 07 9E-04 
9. 098E-05 
9. 018E-05 

TOTAL

0 
4 

I

C'NTF
kCCUM. EACH 

STEP 
.000E+00 0.00DE+00 
.691E-04 1.117E-05 
.321E-03 1.505E-05 
.429E-03 7.488E-06 
.520E-03 3.944E-06 
.610E-03 3.205E-06 
.610E-03 TOTAL

ROL ROOM 
A.CCUM.  

0. 00E+00 
1. 117E-05 
2. 622E-05 
3. 371E-05 
3. 765E-05 
4.086E-05 
4.086E-05

PAGE 5

SUMMARY OF OFF-SITE DOSES 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS 
EACH ACCUM.  
STEP 
1.781E-01 -'.781E-0i 
4.583E-01 6.363E-01 
0.00E+00 6. 363E-0C 
C.000E+00 6.363E-01 
0.000E+00 6.363E-01 
0.OC0E+00 6.363E-01 

TOTAL 6.363E-01

FOR SKIN-T DOSE (REMS) 
CONTAINMENT WITH NO ESF 

OW P-OPULAT!ON ZONE 
EACH ACCUM. E 
STEP S
8 492E-03 
-. 18a2-02 

4 133E-02 
606E-03 

.449E-03 
-52E-03 

TOTAL

4 92E-03 
0 035E-02 

7 168E-02 
7 729E-02 
7. 974E-02 

P 199E-02 
8. 199E-02

2 

6 
7 
3

CONTF 
ACH 
TEP 
.676E-01 
.888E-01 
.680E-01 
.987E-01 
.789E-01 
.0"0E-01 

TOTAL

KOL ROOM 
ACCUM.  

2.676E-01 
9.564E-01 
1. 724E+00 
2. 123E+00 
2. 302E+00 
2. 503E+00 
2. 503E+00

CALCULATION FOR SKIN-T DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATION ZONE 
EACH ECUM. EACH ACCUM. E 
STEP STEP S 
0.000E+00 C.000E+00 0.00CE+00 C.000E+00 0 
1.272E-02 1!.272E-02 6.065E-04 6.065E-04 1

2.O00E+00 C.C00E+00 1.272E-02 i1.47E-03 '.754E-03 1.877E-04 3.071E-04 

Entergy CALCULATION NUMBER 
Operations 
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3. 520E-01 
6.185E-01 
9. 696E-01 
1.4 60E+00 
1. 460E+00

PAGE 4

-TART 
TIME 
HRS) 
0. 000E+00 
4. 300E-01 
2. 000E+00 
8. 000E+00 
2.4 0E+01 
9. 600E+01

START 
-7ýME 

(HRS) 
:.0 0E+O0 
4.300E-01 
2. 0O0E+00 
8. 000E+00 
- . 400OE+01 
9. 600E+01

-IME 
HRS) 

.O00E+00 
4.300E-01 

1.000E+00 
i. 0C0E+00 

400E+01 
9.600E+01

START 

-.RS) 
0. 000E+00 
' . 300E-01

CON[ 
ACH 
TEP 
.0 C0E+00 
.194E-04

TROL ROOM 
ACCUM.  

C.000E+00 
1.194E-04



8.000E+00 O.OOOE+00 1.272E-02 i.557E-04 1.909E-03 1.163E-04 4.234E-04 
2.400E+01 0.000E+00 1.272E-02 1.361E-04 2.045E-03 6.772E-05 4.911E-04 
9.600E+01 0.000E+00 1.272E-02 !.Z5

7
E-04 2.171E-03 4.437E-05 5.355E-04 

TOTAL 1.272E-02 TOTAL 2.171E-03 TOTAL 5.355E-04 

1 NO MORE CASES 

END CF EXECUTION

*Entergy CALCULATION NUMBER 
Operations 
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ATTACHMENT 10

Unit 2 Passive Failure, 61 cfm Control Room Inleakage 
TRANSACT Input and Output 

(MHJA5D.R5, MIIA5D.RV5)

Entergy CALCULATION NUMBER 
Operations 
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Input - MHA5D.R5 
'ICRP30a 
'TILTAPE , 'TIMTAPE ','TINTAPE I 

'CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT) 
'MHA5D.R5 UNIT 2 MHA ESF SEAL FAILURE, 61 CFM CR LEAKAGE 

, u, , 0, 

'Sc COOl 1 

3.087E+03, 0.000E+00 
0.500E+00, 0.000E+00 
0.000E+00, 0.000E+00 
l.C00E+00, 0.000E+00, 0.000E+00 
0.000E+00, 0.000E+00, 0.000E+00
6.2898E+04, 4.000E+04 

'TIME INTERVAL ',0,0,0,0,2, 
'INITIAL FR.ACTION',0,0,0,0,1,

1, 1,,0,0,2, 
1,2,0,0,2, 
1,3,0,0,2, 

,0,0,0,0,2, 

,0,0,0,1,1, 
,0,0,0,0,5, 
,0,0,0,0,0 7, 

,0,0,0,0,2, 
' 0,0,0,0,C,2, 
,0,0,0,0,2, 
,0,0,0,0,2,

'CR FILTER EFF 
'CR FILTER EFF 
'CR FILTER EFF 

'TIME INTERVAL 
'TRANSFER CFM 
'CONTROL ROOM 
'DOSE PARAMS 
.0000E+00

INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL

0. 000E+00, 
1. 000E+00 
0. 950E+02, 
0. 950E+02, 
0. 950E+02, 

2. 400E+01, 
6. 685E-01 
6. 100E+01, 
0.000E+00, 

2. 410E+01, 
2. 420E+01, 
2.430E+01, 
2.440E+01,

S.400E+01 

0. 990E+02 
0. 990E+02 
0. 990E+02 

2.410E+01 

3. 330E+02, 
2. 320E-04, 

2.420E+01 
2.430E+01 
440E-01 

2.450E+01

3.940E+02, 1.667E+03, 0.600E+00 
2.300E-06, 2.320E-04, 1.680E-04, 3.470E-04,

'TIME INTERVAL 
'TRANSFER CFM

',0,0,0,0,2, 2.450E+01, 2.460E+01 
,0,0,0,1,1, 0.OOOE+00

'TIME 
'TIME 
'TIME 
'TIME 
'TIME 
'TIME 
TIME 
TIME 
TIME 
"TIME 
TIME 
TIME 
TIME 
TIME 
'TIME 
STIME 

'TIME 
'TIME 
TIME 

'TIME 
'TIME

INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL 
INTERVAL

'TIME INTERVAL 
'CONTROL ROOM 

'DOSE PARAMS 
.0000E+00 
'END

,0,0,0,0,2, 
,0,0,0,0,2, 
,0,0,0,0,2, 
,0,0,0,0,2, 
,0,0,0,0,2, 
,0,0,0,0,2, 
,0,0,0,0,2, 
,0,0,0,0,2, 
,0,0,0, 0, 2, 
,0,0,0,0,2, 
,0,0,,0,0,2, 
,0,0,00,0,2, 
,0,0,0,0,2, 
,0,0,0,0,2, 

,0,0,0,0,2, , 0 ,0, 0, 0 , 2, 

,0, 0, 0, 0, 2, 
,0, 0, 1<, 0,2 

,0,O, 0,0,, 2, ',G,0, 0,0,2, 

,0, 0,0, 0,2, 
',0,0,0,0,5, 1,0,0,0,0,7,1

2.460E+01, 
2. 470E+01, 
2. 480E+01, 
2.490E+01, 
2. 500E+01, 
2. 510E+01, 
2. 520E+01, 
2. 530E+01, 
2. 540E+01, 
2. 550E+01, 
2.560E+01, 
2. 570E+01, 
2. 580E+01, 
2. 590E+01, 
2. 600E+01, 

610E+0i, 
2. 620E+01, 
2. 630E+01, 
2. 640E+01r 
2. 650E+01, 
2.660E+01, 

9. 600E+01, 
6.!00E+01, 
0. 000E+00,

2.470E+01 
2.480E+01 
2.4 90E+01 
2. 500E+01 
2. 510E+01 
2. 520E+01 
2. 530E+01 
2. 540E+01 
2. 550E+01 
2. 560E+01 
2. 570E+01 
2. 580E+01 
2. 590E+01 
2. 600E+01 
0.610E+01 
2.620E+01 
2. 630E+01 
2. 640E+01 
2. 650E+01 
?. 660E+01 
9. 600E+01 

7.200E+02 
3.330E+02, 
2. 320E-04,

3.940E+02, 1.667E+03, 0.400E+00 
1.400E-06, 2.320E-04, 1.250E-04, 3.470E-04,

',0,0,0,0,0, 0.000E+00, 0.000E+000

'TIME 
'TIME 
'TIME 
'TIME

SEntergy CALCULATION NUMBER 
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Output - MHA5D.RV5 
TRANSACT Version 1.0, Revision 2 

Based on TACT V - SEP 87 PC VERSION 

REVISED TO REVISION 2 December 1996 

BY OMEGA TECHNICAL SERVICES, INC.  

REVISED TO REVISION 1 FEBRUARY 1995 
BY OMEGA TECHNICAL SERVICES, INC.  

MODIFIED FALL 1992 FOR GGNS 

BY OMEGA TECHNICAL SERVICES, :NC.  

NUCLEAR REGULATORY COMMISSION 
ACCIDENT EVALUATION BRANCH 

DATE 11/"30/2000 TIME 10:45:58 

MODEL SUMMARY FOR CASE 1 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT) 
MHA5D.R5 UNIT 2 MHA ESF SEAL FAILURE, 61 CFM CR LEAKAGE 

TIME INDEPENDENT INPUT 
CASE NUMBER 1 

NODES :STEP 

1 -9

iUTPUT CONTROL PARAMETER 

IPRINT(I) 0 0 0
5 
0

NUMBER OF DOSE EVALUATION PO:NTS -

POWER (MWT) 
3. 57E+03

REACTOR SHUTDOWN TIME (HRS) 
0.0O0E+00

FRACTION OF ACTIVITY RELEASED FROM CORE TO CONTAINMENT BY 
HALOGENS 
5.000E-01 0.000E+00 

PLATEOUT FACTOR FOR ACTIVITY RELEASED FROM 
CORE TO CONTAINMENT BY ISOTOPIC GROUP 

"-ALOGENS 
O.O00E+00 3.00E+O0

FRACTION OF CORE 7NVENTORY A-.RBORNE :i THE CONTAINMENT 
HALOGENS 

5.CO0E-01 :-.000E+00

ISOTOPIC GROUP

BY ISOTOPIC GROU;

HALOGENS 

sc cool 
6.290E+04

ISOTOPIC SPL:T BY GROUP 
ELEM. ORG.  

1.000E+00 0.000E+00 0.0 
0.000E+00 O.000E+00 0.0

PART.  
DOE+00 
00E+00

VOLUME OF NODES (CU FT)

CONTROL ROOM VOLUME 'CU FT) 
4.OOOE+04

Entergy CALCULATION NUMBER 
Operations 
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DATA FROM NUCLIDE FILE ICRP30a

SOURCE 
(CI/MWT) 
2.5080000E+04 
3.8060000E+04 
5.6220000E+04 
6.5750000E+04 
5.1030000E+04

DECAY CONSTANT 
(1/HR) 

3.5870390E-03 

2.9768400E-01 

3.3188400E-02 

8.0208000E-01 

1.03104OOE-01

DOSE CONVERSION FACTORS 
WHOLEBDY SKIN-B THYROID 
5.590E-02 3.070E-02 1.100E+06 

3.550E-01 '.100E-01 6.300E+03 

9.110E-02 8.900E-02 1.800E+05 
4.i1OE-01 1.420E-01 1.100E+03 

2.490E-01 7.860E-02 3.100E+04

SKIN-G SKIN-T 
7.950E-02 0.000E+00 
5.070E-01 0.OOOE+00 
1.310E-01 0.OOOE+00 
5.860E-01 0.000E+00 
3.520E-01 0.OOOE+00

TIME DEPENDENT INPUT 
CASE NUMBER 1

TIME INTERVAL 0 
INITIAL FRACTION 0 
CR FILTER EFF 1 
CR FILTER EFF 1 
CR FILTER EFF 1 
TIME INTERVAL 0 
TRANSFER CFM 0 
CONTROL ROOM 0 

3.94000E+02 1.66700E+03 
DOSE PARAMS 0 
2.30000E-06 2.32000E-04 

TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TINE INTERVAL 0 
TIME INTERVAL 0 
"TRANSFER CFM 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 0 
"TIME I>ITERVAL 
TIME INFTERVAL 0 
TIME INTERVAL 0 
TIME INTERVAL 
TIME INTERVAL 0 
T:ME T-TERVAL 0 
TIME ETERVAL 
TIME INT'ERVAL 0 
TIME INTERVAL 0 
CONTROL ROOM 0 

3.94 00E-02 1.66700E+03 
DOSE PARnuMS 0 

1.4O0 OE-06 2.32000E-04

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 0 

6. OOOOOE-01 
0 0 

1. 68000E-04 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

4. 00000E-01 

0 0 
1.25000E-04

1 

2 
2 
2 

5

0.OOOOOE-00 
1.OOOOOE+00 
9.50000E+01 
9.50000E+01 
9.50000E+01 
2.40000E+01 
6.68500E-01 
6.10000E+01

7 0.O0000E+00 
3.47000E-04 0 

2 2.42000E-01 

2 2.42000E+01 
2 2.43000E+01 
2 2.44000E÷01 
2 2.45000E+01 
I 0.00000E-00 
2 2. 46000E+01 
2 2.47000E+01 
2 2.48000E+01 
2 2.49000E+01 
2 2.50000E+01 
2 2.51000E+01 
2 2.52000E-01 
2 2.53000E+01 
2 2.54000E+01 
2 2.55000E÷01 
2 2.56000E+01 
2 2.57000E+01 
2 2.58000E-01 

2 2590007E-+1 
2 2.60000E-01 
C 2_61000E÷01 

2. 62000E+01 
2 ?.63000E+01 

'.64000E-01 

2 2 65000E-01 
2 2.66000E-01 
2 9.60000E01 
5 6 10000E-0! 

7 0.OOOOOE+00 
3.47000E-04 3

2.40000E+01 

9.90000E+01 
9.90000E+01 
9.90000E+01 
2.41000E+01 

3.33000E+02 

2.32000E-04 
.000O0E+00 

2.42000E+01 
2.43000E+01 
2.44000E+01 
2.45000E+01 
2.46000E+01 

2. 47000E+01 
2. 48000E+01 
2.49000E+01 
2 50000E+01 
2. 51000E+01 
2. 52000E+01 
2. 53000E+01 
2.54000E+01 
2.55000E+01 
2.56000E+01 
2.57000E+01 
2.58000E+01 
2.59000E+01 
-. 60000E+01 
_.61000E+01 

C.62000E+01 
2.63000E+01 

?.64000E+01 
2.65000E+01 
-. 66000E+01 
9.60000E+01 
7.20000E+02 
3.33000E+02 

2.32000E-04 
.OOOOOE+00

PAGE 1

SUMMARY OF OFF-SITE DOSES

SHABITABILITY ANALYSIS, ICRP 30 DATA (TRANSCT; 
CALCULATION FOR WHOLEBDY DOSE REMS 
SINGLE NODE CONTAINMENT WITH NO ESF 

EXCLUSION RADIUS LOW POPULATION ZONE 
EACH ACCUM. EACH ACCUM. EACH

CONTROL ROOM 
ACCUM.

ISOTOPE 
NAME 

7 131 
- 132 
7 133 
- 134 

- 135

SPLIT 
ELEM.  
ELEM.  
- LEM.  

ELEM.  
7LEM.

C NTROL

START 
TIME

R STE STEP T___ ____p 

Entergy CALCULATION NUMBER 
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0.000E+00 
2.400E+01 
2.410E+01 
2.420E+01 
2.430E+01 

2.440E+01 
2.450E+01 
2. 460E+01 
2.470E+01 
2.480E+01 

.490E+01 

.500E+01 
2.510E+01 
2.520E+01 

530E+01 
2.54 0E+01 
2.550E+01 
2.560E+01 
2. 570E+01 

580E+01 
2. 590E+01 
2.600E+01 
2.610E+01 
2.620E+01 
2.630E+01 
2.640E+01 
2.650E+01 
2. 660E+01 
9. 600E+01 

START 
TIME 
(HRS) 
0.O00E+00 
2.4 00E+01 
2.410E+01 
2.420E+01 
2. 430E+01 
2.440E+01 
2.450E+01 
2.460E+01 
2.470E+01 
-. 480E+01 
2.490E+01 

.50E+01 
2. 510E+01 
2.520E+01 

-.530E+01 
2.540E+01 
2.550E+01 
2. 560E+01 
2.570E+01 
2.580E+01 

590E+01 
2. 600E+01 
-. 610E+01 

620E+01 
6.630E+01 
640E+01 

2.650E+01 
2. 660E+01 

.600E+01

0. OOOE+00 
0.002E+00 
0. 000E+00 
0.000E+00 
0.000E+00 
0.OOOE+00 
O.O00E+O0 
0.000g+00 
0. OOOE+0O 
0.000E+00 
0. OOOE+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.O00E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.O00E+00 
0.O00E+00 
0.000E+00 
0.000E+00 
0.000E+00 

TOTAL

CALCULATION 
MULTI NODE 

EXCLUSION RADIUS
EACH 
STEP 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 00E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0.002E+00 
0. 000E+00 
0.000E+00 
0. 000E+00 
0. 000E+00 
0.000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 00E+00 
0. 0OOE+00 

TOTAL

0. 000E+00 
0. 00E+00 
0. 000E+00 
0. O00E+00 
0. O00E+00 
0.000E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0.000E+00 
0.000E+00 
0. O00E+00 
0. 00E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0. 000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0. O00E+O0 
0. 000E+0 
0.000E+00 
0. 000E+00 
0.000E+00 
0. 000E+0 
0 00E-O0 
0. 000E--s

0. 00E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0.000E+00 
0. 00E+00 
0. 000+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 00E+00 
02.00E+00 

TOTAL

FOR WHOLEBDY DOSE (REMS) 
CONTAINMENT WITH ESF 

LOW POPULATION ZONE
ACCUM. EACH 

STEP 
0.000E+00 0.000E+00 
0.000E+00 1.056E-03 
0.000E+00 !.052E-03 
0.000E+00 '.048E-03 
0.000E+00 1 .043E-03 
0.000E+00 1.039E-03 
0.000E+2'- 0007E+00 
0.000E+00 0.000E+00 
0.000E-00 0.002E+00 
0.000E+O0 6.000+00 
0.000E+0 0.000E+0 O.O0002E+± 0.OOE+00 

0.000E+'>O 0.002E+00 
O.0002-0 0.0E+00 
0.000E+00 0.002E+00 
0.000E+ý'2 0.000E+00 
O.000E+00 0.000E+00 
O.000E+00 0.002E+00 
0.000E+00 .O002E+00 
0.000E+00 O.O00E+00 
0O00OE+rO0 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.0002E+0 0.O00E+00 
0.000E+C0 0.000E+00 
0.0002*ý' !,.0C2~CE'00 
u.000E+00 0.000E+00 
0.000E+00 0.000E÷00 

0.007-•, ,9 +

ACCUM.  

0.000E+00 
1.056E-03 
2.108E-03 
3.156E-03 
4 .199E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
S.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5. 238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
5.238E-03 
S.238E-03 
S. 238E-03

0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.O00E+00 
0.O00E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0. OO0E+O0 
0.000E+00 
0.000E+00 
0.000E+00 
0. 000E+O0 
0.O00E+00 
0.300E+00 
0.002E+00

EACH 
STEP 
0. OOOE 
6. 206E 
1. 639E 
2.387E 
2. 937E 
3.339E 
3.023E 
-. 238E 

--27E 
9.081E 
6.-723E 
4.977E 
3. 685E 
2 728E 

2. 020E 
1 495E 
1.10-/E 
8. 197E 
6. 069E 
4. 494E 
3. 327E 
2. 463E 
1. 824E 
1. 351 
1 .007 
7 405E 
0. OOOE

0.000E+00 
O.O00E+00 
0.O00E+00 
0.002E+00 
O.002E+00 
O.O00E+00 
0.O00E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0. 000E+00 
0.000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0.000E-00 
0.000E+00 

TOTAL

CONTROL ROOM 
ACCUM.  

E+00 O.002E+00 
-06 6.206E-06 
;-05 2.259E-05 
:-05 4.647E-05 
E-05 7.583E-05 
g-05 1.092E-04 
g-05 .395E-04 
;-05 14618E-04 
-05 1 .784-04 

E-05 '.907E-04 

-06 1.998E-04 
;-06 

2 .065E-04 
£-06 2.115E-04 
-06 2.151E-04 
-06 

2
.'70E-04 

-06 2.199E-04 
-06 2.214E-04 
-06 2.225E-04 
-07 2.233E-04 
-07 2.239E-04 
-07 2.244E-04 
-07 2.2-04 
-07 2.249E-04 
-07 2.2-51E-04 
-07 2.253E-04 
-07 2.2S4E-04 
-08 2.254E-04 
+00 2.254E-04 
+00 2.S47-0-4 
.OTAL 2.254E-04

0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 00E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0.002E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+O0 
0. 000E+00 
0. 000E+00 

.0 000E+00 
0. O00E+00 
0.00E+00 
0 002E+00 
0. 000E+00

Entergy CALCULATION NUMBER 
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PAGE 2

SUMMARY OF OFF-SITE DOSES

CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT) 
CALCULATION FOR SKIN-B DOSE (REMS) 
SINGLE NODE CONTAINMENT WITH NO ESF

EXCLUSION RADIUSSTART 
TIME 

HRS) 
0. 0O0E+00 
2 .4 OOE+01 

. 410E+01 
*.420E+01 

2. 430E+01 
2.440E+01 
2.450E+01 
-. 460E+01 
2.470E+01 
2.480E+01 
2.490E+01 
2.500E+01 
2.510E+01 
9. 520E+01 
2.530E+01 
-. 540E+01 
2.550E+01 
2.560E+01 
2.570E+01 
2.580E+01 
-. 590E+01 

*.600E+01 
2. 610E+01 
2.620E+01 
2.630E+01 
2.640E+01 
2. 650E+01 

.660E+01 
9. 600E+01

EACH 
STEP 
0. OOOE+00 
0. O0OE+00 
0. O00E+O0 
0. O00E+O0 
0. O00E+00 
0. OO0E+00 
0. OOE+O0 
0. OOOE+O0 
0. OO0E+00 
0. 000E+00 
o. OOE+O0 
0. 0O0E+00 
0. OOOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 000E+00 
0. OOE+00 
0. OOOE+00 
0. OOOE+00 
0. 000E+00 
0. OOOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 0O0E+00 
0. 000E+00 
0. OOOE+00 

TOTAL

CALCULATION 
MULTI NODE 

EXCLUSION RADIUS
EACH 
STEP 
0. 000E+00 
O.OOOE+00 
0..000E+O0 
O.000E+O0 
O.000E+00 
0. 000E+00 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
O.OOOE+00 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
O.000E÷00 
0. 000E+00 

0. 000E+00 
0. OOOE+00 
0. OOOE+00 

0. 0005+00 0. OOOE-'00 
0. OOOE+O0 
0. OOOE+00 
0. OOOE+00

ACCUM.  

0. OOOE+00 
0. OOOE+00 

. OOOE+00 
0. OOOE+00 
0. 000E+00 
0. OOOE+00 
0. OOOE+00 
0. 000E+00 
0. OOOE+00 
0.000E+00 
0. OOOE+00 
0. 000E+00 
0. OO.E+00 
O.000E+00 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
0. 000E+00 

0 OE+00 
0. OOOE+00 
0. OOE+00 
0. OOOE+00

LOW POPULATION ZONE
ACCUM.  

0. OOE+00 
0. OOE+00 
0. O00E+00 
0. OOOE+00 
0. 0OOE+00 
0. OOOE+00 
0. OOOE+00 
0. 000E+00 
0. DO0E+00 
0. 000E+00 
0. OOOE+00 
0. 0DDE+00 
0. 000E+00 
0. OOOE+00 
0. OOE+00 
0. OO0E+00 
0. O00E+00 
0. OOOE+00 
0. ODOE+00 
0 005E+00 
0. 000E+00 
C. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. OOE+00 
0. 0O0E+00 
0. O00E+00 
0. O00E+00

EACH 
STEP 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
0. 000E+00 

S0.00E+00 
0. 000E+00 
0. 000E+00 
0. OOOE+00 
0. 000E+00 
0. 000E+00 
0.000E+00 
0. OOOE+00 

OOO0E+00 
0.OOOE+00 
0. OOOE+00 

. OOOE+00 
C. 000E+00 
C. OOOE+00 

0.000E+00 

0.OOOE+00 
0.000E+00 
0.000E+00 
0.OOOE+00 
O.O00E+00 
0.000E+00 

TOTAL 

FOR SKIN-B

ACCUM.  

0. 000+o00 
0. O000+00 
0. 000E+00 
0. 000E+00 
0. O00E+00 
0. OOOE+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0.000E+00 
0. 000E+00 
0.'O00E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 

0.C00E+00 
0. 00E+00 
0.000E+00 
O.300E+OC 
0.000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
0.OOOE+00 
0. 300E+00 
0.000E+00 
0. OOE+00

DOSE (REMS)
CONTAINMENT WITH ESF 

LOW POPULATION ZONE
EACH 
STEP 
0 OOOE+00 

. 466E-04 
7. 440E-04 
7. 414E-04 

- 388E-04 
7. 363E-04 
0. 000E+00 
0 000E+00 
0 000E+00 
G. OOOE+00 

0. OOOE+00 
0. 0OOE+00 
0. OOOE--00 
0. 000E+00 
0 OOOE+0C 
0.000E+00 
0. OOOE+00 
3. OOOE+00 
0 000E+00 
C. 000E--+00 
0. OOOE+00 
0. OOOE+00 
0 000E+00

ACCUM.  

0. 000E+00 
-. 466E-04 

1.491E-03 

2.232E-03 

7.9CE-03 
3. 07E-03 

3. 707E-03 

3.-07E-03 

3. 707E-03 

¾.0
7
E-03 

3. 707E-03 

3. 707E-03 

3. 707E-03 

3. 70'7E-03 

3. 707E-03 

3.707E-03 
3.707E-03 

3.707E-03 
3. 707E-03 

q. 0
7

E-03 
3. 707E-03 

3. 707E-03 

3. 707E-03

EACH 
STEP 
0. 000E 
! 432E 
3 .7,83E 

5 516E 
. 724)E 

7 COE 
5 186E 

3. 841E 
2 846E 
2. 1,8E 

.562E 
. 157E 

8. 571E 
6. 350E 
4 .704E 
3. 485E 
2. 582E 
1. 913E 

!41E 

7 7nE 
. -763E

CONTROL ROOM 
ACCUM.  

+O0 0.000E+00 
-04 1.432E-04 
-04 5.215E-04 
-04 1.073E-03 
-04 1.752E-03 
-04 -. 525E-03 
-04 3.225E-03 
-04 3.743E-03 
-04 4.127E-03 
-04 4.412E-03 
-04 4.623E-03 
-04 4.779E-03 
-04 4.894E-03 
-05 4.980E-03 
-05 5.044E-03 
-05 5.091E-03 
-05 5.126E-03 

>-05 5.151E-03 
E-05 5.171E-03 
-05 5.185E-03 

E-05 5.195E-03 
>-06 5.203E-03 
-06 5.209E-03

CONTROL ROOM 
EACH ACCUM.  
STEP 
0.000E+00 O.ODOE+00 
0.000E+00 O.OO0E+00 
0.000E+00 0.000E+00 
0.000E+00 O.OD0E+00 
0.OOOE+D0 O.O00E+00 
0.OOOE+00 O.ODOE+00 
0.300E+00 O.ODDE+O0 
0.OOOE+O0 O.DDDE+00 
0.OD0E+00 O.OD0E+00 
0.OOOE+00 O.OOE+00 
0. 00E+00 0.ODDE+00 
0.000E+00 O.ODOE+00 
0.0O0E+00 O.OOOE+00 
-000E+00 O.000E+O0 
0.OOOE+00 0.OOOE+00 
0.O00E+00 0.000E+00 
0.OODE+00 0.000E+O0 
0.000E+00 0.OOOE+00 
0.0OE+00 0.OOOE+00 
0.'0OE+0C 3.000E+00 
* CC0E+00 0.OOOE+O0 

0. O0E+00 0.000E+0D 
.3000E+00 0.DODE+00 

0.000E+0 0.0OOE+00 
0.00E-+00 0.000E+O0 
O.OODE+00 0.O00E+00 
0.OOE+O0 0.O00E+O0 
0.000E+00 O.OO0E+00 
0.000E+00 0.OOOE+00 

TOTAL 0.0OOE+00

START 
TIME 
!HRS) 

0. 000E+00 
400E+01 

2.410E+01 
2.420E+01 

430E+01 
440E+01 
450E+01 

2. 460E+01 
2.470E+01 
-. 480E+01 
2.490E+01 
2. 500E+01 
2.510E+01 
2. 520E+01 

.530E+01 
2. 540E+01 
2. 550E+01 

S.560E+01 
2.570E+01 
2.580E+01 
2.590E+01 

2.600E+01 
2. 610E+0i

_Entergy CALCULATION NUMBER 
Operations 
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2.4 30E+01 
9.440E+01 
2.450E+01 
2.460E+01 
2.470E+01 
-. 480E+01 

4 90E+01 
2.500E+01 
2.510E+01 
2.520E+01 
2. 530E+01 
2.540E+01 

'.550E+01 
2. 560E+01 

2.570E+01 
2 580E+01 
-.. 5900+03.  

2 600E+01 
2.610E+01 
2. 620E+01 

6 630E+01 
2 640E+01 
2. 650E+01 
2.660E+01 
9. 600E+01

0.000E+00 
0.000E+00 
0.000E+00 
0. OOOE+00 
0. 000E+00 
0.O00E+00 
0. OOOE+00 
0.000E+00 
0.O00E+00 
0.O00E+00 
0. 000E+00 
0. O00E+00 
0. 000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0. OOOE+00 
0. 000E+00 
0. 000E+00 
0.O00E+00 
0.000E+00 
0.000E+00 
0. 000E+00 
0.000E+00 
0.000E+00 

TOTAL

0. 000E+00 
0. 000E+00 
0.000E+00 
0.O00E+00 
0.000E+00 
0.OOOE+00 
0.000E+00 
0. 000E+00 
0. 000E+00 
0. 000E+00 
o.000E+00 
0. O00E+00 
0.000E+00 
0.000E+00 
0. 000E+00 
0. 000E+00 
0.000E+00 
0. 000E+00 
0.000E+00 
0.o000+00 
0.O000E00 
0.O00E+00 
0. O00E+00 
0.000E+00 
0.000E+00 
0.000E+00

1.490E-03 
1.484E-03 

.O000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 

.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
2.000E+00 

000E+00 
C000E+00 
- 000E+00 
S0OOOE+00 

S000E+00 
0000E+00 
.000E+00 

000E+00 
- 000E+00 

0 000E+00 
. 000E+00 

0 000E+00 
0. 000E+00 

TOTAL

PAGE 5

SUMMARY OF OFF-SITE DOSES 

CONTROL ROOM HABITABILITY ANALYSIS, ICRP 30 DATA (TRANSACT)
CALCULATION 
SINGLE NODE 

EXCLUSION RADIUS

FOR SKIN-T DOSE (REMS) 
CONTAINMENT WITH NO ESF 

LOW POPULATION ZONE
EACH 
STEP 
0.000E+00 

0.000E+00 
0.000E+00 
0.000E+00 
D.000E+00 
0.000E+00 
9. 000E+00 
3.000E+00 

.00E+00 
t.000E+00 

.000E+00 
.000E+00 

'.O00E+00 
: O.0 E+00 

.000E+00 

.200E+00 

.000E+00 

. 000E+00 
0. O00E+O0 

3.00E+00 
OOOE+00 .200E+00 

. 000E+00 
•000+00 
',00E+00 

200E+00 
300E+00 

"TOTAL

CONTROL ROOM
ACCUM. EACH 

STEP 
0.000E+00 0.000E+00 
0.000E+00 .000+00 
0.000E+00 0.O00E+00 
0.000E+00 2.000E+00 
0.000E+00 0..000E+00 
0.000E+00 C.000E+00 
0.000E+00 0.000E+00 
0.000E+00 -. 000E+00 
O.0000E+0 C.000E+00 
0.000E+00 D.002E+00 
O.000E+00 O.000E+00 
O.O00E+CC -. 030E+O0 

0 . 0 0 0E+O 0 0.000E+00 
0.000E+O0 0.000E+00 
2.O000+200 .o000+00 
0.000E+00 '.000E+00 
I.000E+0C '._000E+00 
0.000E+00 9.000E+00 

0.0002+00 0.000E+00 
O.000E+00 -. 000E+00 
0.000E+00 3.O00E+00 
0.000E+00 ý.000E+00 
0.000E+00 3.000E+00 
0.000E+00 0.000E+00 
0.0007+00 0.000E+00 
0.2000E+0C .000E+00 

: '700-- I.O02E+00 
0.000E+ C- -. 300E+00 
0.000E20C 3.000E+00 
0.2000E+0 TOTAL

ACCUM.  

0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.0000+00 
0.000E+00 
0.000E+00 
0.000E+00 
C. 00OE+0 
0.000E+00 
0.o002+00 
0.O00E+00 
0.O00E+00 
0.O00E+00 
0.000E+00 
0.000E+00 
0.2000E+00 
0.0002+00 
0. 000E+00 
0.000E+00 
0. OOOE+00 
0.200E+00 
0.000E+00 
0.000E-00 
0.0000+00 
0.000E+00 
0.000E+00

5.997E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.4 80E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03 
7.480E-03

4.194E-05 
4 .768E-05 
4.318E-05 
3. 197E-05 
2.366E-05 

.7352E-05 
1.297E-05 
9.602E-06 
7 .108E-06 
5.263E-06 
3. 896E-06 
2.885E-06 
2.'36E-06 
-. 581E-06 

1.171E-06 
8.669E-07 
6. 418E-07 
4.752E-07 
3.519E-07 
2.605E-07 
1.929E-07 
1.429E-07 
1.058E-07 
C.000E+00 
C.000E+00 

TOTAL

1.083E-04 
1.560E-04 
1.992E-04 
2.311E-04 
2.548E-04 
2.723E-04 
2.853E-04 
2.949E-04 
3. 020E-04 
3.072E-04 
3.111E-04 
3.140E-04 
3. 162E-04 
3. 177E-04 
3.189E-04 
3.198E-04 
3.204E-04 
3.209E-04 
3.212E-04 
3.215E-04 
3. 217E-04 
3.218E-04 
3.220E-04 
3.220E-04 
3.220E-04 
3.220E-04

START 
TIME 
(HRS) 
0.000E+00 
2.400E+01 
2.410E+01 

2.420E+01 
2.430E+01 
2.440E+01 
2.450E+01 
2.460E+01 
-. 470E+01 
2.480E+01 
2.490E+01 

.5100E+0! 
-2.510E+0i' 
-. 520E+01 
2.530E+01 
2.540E+01 

S.r50E+01 

2.560E+01 
1.570E+01 
2.580E+01 
2.590E+01 

-.600E0±1 
2.610E+01 
2.620E+01 
2.630E+01 
2.640 F+01 

9.600E- l1

EACH 
STEP 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.002E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.00OE200 
0.200OE+00 
0.000E+00 
2.000E+00 
0.000E+00 
0.000OE+O0 
0. 000E+00 
0.000E+00 
0. 000E+00 
0.000E+00 
0.00E+00 
0.000E+00 
0.002E+00 
0.0000+00 
0.0000+00 

.0C--E+O0 
.0. 000E+0 

0.000E+00 
TOTAL

ACCUM.  

0.000E200 
0.000E+00 
0. 000E+00 
0 000.E+00 
0. 000E+00 
0. 00E+00 
0. 000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
2.000E+08 
0.000E+00 
0. 000E+00 
0.O00E-00 
0. O00E+00 
0. 0000+00 
0.000E+00 
0.000E+00 
0.O00E+O0 
0.000--E00 
0. 000E-+-0 

0.000OE+00 
0.0007+00 
0.000E+00 

0. 000E÷00 
0. 000E+0C 0.-000E+0c

is Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JLA 91-E-0117-16 
__________ ~ARKANSAS 9--171 

0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 10 
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CALCULATION FOR SKIN-T DOSE (REMS) 
MULTI NODE CONTAINMENT WITH ESF 

EXCLUSION RADIUS LOW POPULATION ZONESTART 
ME 

PHRS) 
0 OOOE+00 
400E+01 
4 410Eý01 

-. 42CE-01 
-. 430E-01 

-.440E+01 
.45CE-01 
.460E+01l 

-. 470E-0! 
-. 480E+01 

49CE-01 
.500E+01 

£ 510E+0! 
S5ý20E+0! 

-. 30E-01 
2.540E+01 

* 550E+0l 
2 560E-0i 
-. 570E+01 
".580E+01 
S.590E+01 

-. 600E,0 
6i0Eý01 

7.620E+01
-. 630E-01 

6400E-Cl 
2 E650E-01 

2660E-01 
9600E+01

EACH 
STEP 
0. 000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0. 0OOE+00 
0.OOOE+00 
0. 300E+00 
0.005E+00 
0. 0OOE+00 
0.000E+00 
0.000E+00 
0. 000E+00 
0. 000E+00 
0.000E+00 
0. OOOE+00 
0. 000E+00 
0.000E+00 
0. OOOE+00 
0. OOOE+00 
0.000E+00 
0.000E+00 
0. OOE+00 
0. 0OOE+00 
0. OOOE+00 
0.000E+00 
0. OOE+00 
0. OOOE+00 
0. 000E+00 
0. OO0E+00 

TOTAL

CONTI
ACCUM. EACH 

STEP 
0.000E+00 0.OOOE+00 
0.000E+00 2.255E-03 
0.000E+00 2.246E-03 
0.000E+00 2.237E-03 
0.000E+00 2.229E-03 
0.OOOE+00 2.220E-03 
0.OOOE+00 O.OOOE+00 
0.000E+00 0.000E+00 
0.OOOE+00 0.OOOE+00 
0.000E+00 0.000E+00 
0.OOOE+00 0.OOOE+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.OOOE+00 0.OOOE+00 
0.000E+00 0.000E+00 
O.000E+00 0.OOOE+00 
O.000E+00 0.OOOE+00 
O.OOOE+00 0.OOOE+00 
O.OOOE+00 0.OOOE+00 
O.000E+00 0.OO0E+00 
O.000E+00 O.000E+00 
O.000E+00 0.OOOE+00 
O.O00E+00 0.000E+00 
O.000E+00 0.OOOE+00 
C.O00E+00 0.000E+00 
0.OOOE+00 0.000E+00 
0.O00E+00 0.000E+00 
O.OOOE+00 0.000E+00 
O.OOOE+00 0.000E+00 
0.OOOE+00 TOTAL

I NO MORE CASES 

END 07 EXECUTION

ACCUM. EACH 
STEP 

0.OOOE+00 O.OOOE+00 
2.255E-03 1.S21E-04 
4.501E-03 4.017E-04 
6.739E-03 5.857E-04 
8.967E-03 7.209E-04 
1.119E-02 9.201E-04 
I.119E-02 7.4325-04 
1.119E-02 5.505E-04 
1.119E-02 4.078E-04 
1.119E-02 3.021E-04 
I.I19E-02 2.238E-04 
i.119E-02 1.658E-04 
!.119E-02 1.228E-04 
1.119E-02 9.097E-05 
!.119E-02 6.740E-05 
!.119E-02 4.993E-05 
1.119E-02 3.699E-05 
1.119E-02 2.740E-05 
1.119E-02 2.030E-05 
1.119E-02 1.504E-05 
1.119E-02 1.114E-05 
1.119E-02 8.254E-06 
1.1i9E-02 6.L15E-06 
1.119E-02 4.530E-06 
i 1'9E-0-2 3.5 -0 

- .I9E-02 2.486E-06 

1.119E-02 1.842E-06 
1.119E-02 0.000E+00 
1. 119E-02 0.000E+00 
!.I!9E-02 TOTAL

Entergy CALCULATION NUMBER 
Operations 

0(3) 11/30/00 KLA JL 91-E-0117-16 
______ ______ __ _________ARKANSAS 9--171 

0(2) 10/10/00 JGM MAM NUCLEAR PAGE Attachment 10 

REV. DATE BY CHK'D ONE NUMBER 10 OF 10

ROL ROOM 
ACCUM.  

O.OOOE+00 
1.521E-04 
5.538E-04 
-139E-03 

1.860E-03 
2.681E-03 
3.424E-03 
3.974E-03 
4.382E-03 
4.684E-03 
4.908E-03 
5.074E-03 
5.196E-03 
5.287E-03 
5.355E-03 
5.405E-03 
5.442E-03 
5.469E-03 
5. 489E-03 
5.504E-03 
5.516E-03 
5.524E-03 
5.530E-03 
5.535E-03 
5.538E-03 
5.540E-03 
5.542E-03 
5.542E-03 
5. 542E-03 
5. 542E-03


