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References:

1. NYN-02089, “Changes to TS 3.9.4 Containment Building Penetrations,” dated
October 11, 2002

2. NYN-02103, “Revision to Technical Specifications Associated With Reduction of Decay
Time for Core Offload,” dated October 11, 2003

3. NYN-03043, “Revision to License Amendment Request 02-07, Changes TS 3.9.4
Containment Building Penetrations,” dated May 30, 2003

4. NYN-03049, “Response to Request for Information Regarding License Amendment Requests
02-06 and 02-07,” dated July 16, 2003

FPL Energy Seabrook, LLC (“FPLE Seabrook™) hereby provides in Enclosure 1 supplemental
information pertaining to License Amendment Requests (LARs) 02-06 “Revision to Technical
Specifications Associated with Reduction of Decay Time for Core Offload” and 02-07 “Changes
to TS 3.9.4 Containment Building Penetrations,” dated October 11, 2002. This supplemental
information regarding the Control Room Envelope (CRE) design, surveillance programs is being
provided as a result of a telephone conference conducted with members of the Nuclear Regulatory
Commission (NRC) staff on July 30, 2003.
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Provided in Enclosure 2 is a copy of a calculation (Framatome ANP Calculation No. 32-5030938-
00, "SBC-1010-Control Room Limiting Unfiltered Inleakage for a Fuel Handling Accident in

Open Containment"), which provides additional assurance that the Seabrook Station CRE will be
habitable as a result of a fuel handling accident.

FPLE Seabrook is presently evaluating NRC Generic Letter 2003-01, “Control Room Habitability”
and plans to conduct tracer gas testing of the Control Room Envelope during the week of August
25, 2003. If the results of the subject tracer gas test exceed the inleakage limits identified in
calculation SBC-1010, FPLE Seabrook will forward the results to the NRC.

Should you have any questions concerning this information, piease contact Mr. James M. Peschel,

Regulatory Programs Manager, at (603) 773-7194.

Very iruly yours,
FPL Energy Seabrook, LLC

b

Mark E. Warner
Site Vice President

cc: H.J. Miller, NRC Region I Administrator
V. Nerses, NRC Project Manager, Project Directorate I-2
G. T. Dentel, NRC Senior Resident Inspector

Mr. Gary Cheney, Director

New Hampshire Office of Emergency Management
State office Park South

107 Pleasant Street

Concord, NH 03301
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'Oath and Affirmation
I, Mark E. Warner, Site Vice President of FPL Energy Seabrook, LLC, hereby affirm that the

information and statements contained within this document are based on facts and circumstances
which are true and accurate to the best of my knowledge and belief.

Sworn and Subscribed
before me this

ZZ 7 day of August, 2003. % M
R !ffsq Aee—

W Mark E. Warmner
W W Site Vice President
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Control Room Envelope Supplemental Information

The Seabrook Station Control Room Envelope (CRE) occupies the 75'-0" level of the Control
Building, and includes the main control room area, computer room, Technical Support Center,
office, conference room and library, emergency storage room, HVAC equipment room, kitchen
and sanitary facilities. Two remote air intakes (east and west) are provided to furnish makeup air
to the control room complex. The locations were selected to preclude both intakes from being
susceptible to accident-generated airborne radioactivity or toxic gases at the same time. The east
makeup air intake is located approximately 380 feet northeast from the center of the Unit 1
containment structure. The west intake is located approximately 500 feet southwest of the Unit 1
containment structure.

During normal operations, makeup air is drawn from both remote intakes and delivered to the
CRE by one of the two redundant normal makeup air fans. The normal makeup air fans and
associated discharge dampers are located outside the CRE on the 50'-0" elevation of the Diesel
Generator Building. The air passes through medium efficiency prefilter(s) and electric heater(s)
in both emergency filter units prior to discharging through an orifice into the control room
HVAC equipment room. The control room HVAC equipment room is maintained at a positive
pressure at least 1/8" w.g. greater than the outdoors and cable spreading room. During normal
operations, this positive pressure is maintained by the normal makeup air subsystem and the
exhaust and static pressure control subsystem. The exhaust control damper modulates to control
the HVAC equipment room static pressure. .

Under emergency conditions, the positive pressure is maintained by the emergency makeup air
and filtration subsystem. The normal makeup air and air exhaust and static pressure control
subsystems isolate, and the emergency makeup air and filtration subsystem actuates
automatically under accident conditions (high intake radiation, "S" signal). The control room is
maintained at a slightly greater pressure than the HVAC equipment room. Control room
pressurization precludes the infiltration of hazardous contaminants.

Each emergency makeup air and filtration subsystem has a nominal capacity of 1100 cubic feet
per minute (cfin). This capacity is comprised of 600 cfm makeup air and 500 cfm recirculation
air. These system flow rates have been calculated assuming both remote intake isolation valves
are open to a throttle position allowing for 300 cfin makeup air from each intake. Following an
accident, a contaminated remote intake does not have to be manually isolated. Design basis
analyses indicate that the makeup air dilution factor (i.e., 50 percent makeup air from "clean"
intake, 50 percent air from contaminated intake) and the radioactive particulate and iodine
removal capacity of the filters together are adequate to maintain control room doses below
allowable limits for the 30-day accident mitigation period. The gross volume of the control room
complex is approximately 246,000 cubic feet. Therefore, operation of the emergency makeup air
and filtration subsystem at a nominal flow rate of 1100 cfim will effectively filter the entire
control room complex air in approximately 224 minutes.

Control room habitability under accident conditions is assured by a continuous supply of makeup
air and resultant pressurization of the complex. Active components of the emergency makeup air



and filtration subsystem are redundant, and are independently powered from emergency buses
and controlled so that no single failure will impose operational limitations. The operation of
emergency makeup air and filtration mechanical equipment is controlled and monitored in the
control room complex. The pressurization and filtration fans for the Emergency Mode are located
within the CRE. The CRE air conditioning system is a total recirculation system with the
equipment located within the CRE. There is no other ventilation system interaction that could
contribute to the pressurization of the CRE. Active components in the normal makeup air
subsystem, emergency makeup air and filtration subsystem, and exhaust and static pressure
control subsystem, except the exhaust fan, are designed ANS Safety Class 3 and seismic
Category 1. The exhaust fan is designed NNS. The filter trains are fully redundant.

As aresult of NRC Generic Letter 2003-01, “Control Room Habitability” FPLE Seabrook is in the
process of performing reviews of the CRE boundary, adjacent area ventilation systems, and other
unfiltered leakage sources. There are no known external ducting or other system penetrations that
contain a pressure source, (i.e.. plumbing, conduit, and floor drains) that enters into or passes
through the CRE. It was verified that there are sources of unfiltered instrument air that could
leak into the control room complex; however, it was estimated such sources would not be
significant. : '

~ An evaluation of the CRE and adjacent areas has identified the Cable Spreading Room (CSR)
ventilation system is a potential source of inleakage into the CRE. A failure of the belts that
drive the cable spreading room exhaust fan, with the supply fans operating would result in an
increase in the cable spreading room pressure. This increase in cable spreading room pressure
could result in unfiltered inleakage into the CRE if a leakage path in the boundary existed. Asa
result of this potential condition, the cable spreading room ventilation system has been secured
until a design change can be implemented to remedy this condition.

The operation of other ventilation systems such as the Turbine Building and Train A&B
Mechanical Equipment Room adjacent to the CRE have also been reviewed. It was identified
that neither of these ventilation systems could result in a potential unfiltered inleakage source.

Additionally, the condition of control room doors and penetration seals are monitored and
maintained as part of a Technical Requirement Surveillance Program. CRE doors and door seals
are inspected at least once every 6 months. As a minimum, at least ten percent of the CRE
penetration seals are inspected at least every 18 months. An inspection of the CRE penetration
seals has been completed since the startup of the plant. No significant degradation of penetration
seals has been found.

If control room pressurization is temporarily lost under normal or non-accident conditions,
manual actuation from the control room of the emergency makeup air and filtration subsystem
will re-establish positive pressure using the bypass piping.



Conclusion

Based upon the existing CRE and ventilation systems design, combined with the CRE
surveillance programs, and the lack of unfiltered inleakage sources, FPLE Seabrook is confident
that the scheduled Tracer Gas Testing will demonstrate a lower inleakage than the 124 cfm
calculated acceptance limit. '
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A » CALCULATION SUMMARY SHEET (CSS)
FRAMATOME ANP ‘
Document Identifier 32 -5030938 - 00

Title SBC-1010 - Control Room Limiting Unfiltered Inleakage for a Fuel Handling Accident in Open Containment

REP REVIEWED BY:
FREPARED BY: METHOD: DETAILED CHECK |_] INDEPENDENT CALCULATION
NAME John N. Hamawi NAME  John DiStefano

SIGNATURE M’W . SIGNATURE

TITLE fsulting Radiological Eng. DATE § Z 4’/0 » 2 TITLE Radiological Eng. | -2

CoST REF. TM STATEMENT:

center 41648 pacis) 17%18  prvewer woEPENDENCE DD, /7 2. o
D*rg

PURPOSE AND SUMMARY OF RESULTS:

‘This calculation is in support of a response to an NRC Request for Additional Information (RAI) in conjunction with Seabrook’s License
Amendment Requests for revisions to the Technical Specifications (LARs 02-06 and 02-07). Specifically, FPL is requesting a reduction
in the decay time before fuel movement {(from 100 to 80 hrs), and for refueling operations to be carried out with the containment building
open. In light of the generic letter which was recently issued with respect to control room habitabilities (Ref. 2), the NRC questioned the
CR low unfiltered inleakage (1 cfm) used in the Fuel Handling Accident radiological analyses, even though this inleakage is part of the
current licensing basis of the plant. The present calculation documents the scoping analyses carried out to determine the limiting
unfiltered inleakage which would yield control room doses equal to the acceptance criteria. The analyses were based on Regulatory Guide
1.195, which relaxes some of the overly conscrvative assumptions previously associated with FHAs. The results are summarized below.
This celculation is only a study and does not change the current licensing basis of the plant; as such, 2 10CFR 50.59 is not required.

CR Filtered CR
CR Ventilation | A™OF! | ynfuterea| F10% ¥ | Fipterea | Thyrotd | VIPS® | Skin Dose
Configuration perst Inleakage cmo Recire. |Dose (rem)| Y (rem)
Maodel (cfm) Intake Flow (cfm) {rem)
(cfm)
1-fan opcration 0.31
(Calc. of record) [SKIRON-1I 1 600 500 7.38 (TEDE) 1.5
. with . :
1-fan operation Murphy 124 600 500 4994 0.06 135
2-fan operation | 2P | 224 970 1370 | 4985 | 006 1.43
1-fan operation | ARCON96 194 600 500 49.87 0.04 092
Acceptance Criteria 50 5 50
THE FOLLOWING COMPUTER CODES HAVE BEEN USED IN THIS DOCUMENT: THE DOCUMENT CONTAINS ASSUMPTIONS THAT
MUST BE VERIFIED PRIOR TO USE ON SAFETY-
RELATED WORK
CODE/VERSION/REV CODE/VERSION/REV
ELISA2 Version 2.2
[(] Yes ] NO

Page _1_ of _ 96




SBC-1010 - Control Room Limiting Unfiltered Inleakage for a
Fuel Handling Accident in Open Containment
Prepared by: J. N. Hamawi

Page No. 2
Document No. 32-5030938-00

_Table of Contents

Page
Calculation Summary Sheet coran eveseesessessessrnsarsssoranse 1
Table Of CONLENS ....ccvviurrerininsairesnsessessesmsissrsssasssssssssssssanrsasassassasnesessasasse 2
1.0 Problem DEeSCriPUON ........coccreeiecicssnssessasssserssosssssssisissnssnancssessssessessssansasasssssosonsonsases 3
2.0  Quality Assurance .......... o— sesrtaneasatssntasuasensersasastessueentannnen 3
3.0 Identification of Key ASSUMPLIONS ....ccccrvenncnessesrarssinesuesarsessssscnessassense 3
40  AcCCEPanCe CrtEria .......o...ccovecrversresssasronssisssosssssessssssssrsasacsesassestsesassessosssessssesssesss 3
50  Software Usage .............. cesestssssesesatessasasesensstestssessaieaantonantitestssansetentaasnsansasaseasaarsnse 4
6.0  Analysis and Results .........c.ccceenune ersnseuserasessrsnnsersnnsnasenss 5
6.1  GENETal ......oiiciiciirnnnreensrnnsssnissinsssessuississtsssssssnsssssstessissesssssasissssrsesassaasen 5
6.2  Design Input .. Vesusssnsestanernarsnes . - 7
6.3  Basic Assumptions and Other Data Crrsesasesssnssrasasaiesssessnsrnnsioneanerats 11
6.4  Calculation ertssrasnsntsssernesessenasasesns estasasensensenne 13

6.4.1  Composite Atmospheric Dispersion Factors and
Intake Filter Bypass Fractlons ......... 13
64.2  Source Term veesernens resrsssaesessentanens 15
6.43  Control Room Doses .....ccevereerrerecrnscensans — 16
REfETENCES ......ocircrneisrssrisnisssincnsrosssssisnissnsasessmssssssssassssssserssssssssssassstastssnsorassassasssasssassasas 17

ATTACHMENTS

A.  Copies of Selected REfEIENCES ......ccvnirceirriesrinnensessisesscssisissnanesensesesneseansens 19
B. Copies of Computer Input and Output Files .........ccvciinecrninsnivsnnicnrensesssnne 2596




SBC-1010 - Control Room Limiting Unfiltered Inleakage for a Page No. 3
Fuel Handling Accident in Open Containment Document No. 32-5030938-00
Prepared by: J. N. Hamawi :

1.0 PROBLEM DESCRIPTION

In October 2002, Florida Light and Power (FPL) submitted to the Nuclear Regulatory Commission
two License Amendment Request (LARs 02-06 and 02-07) for revisions to the Seabrook Technical
Specifications. Specifically, FPL is requesting a reduction in the decay time before fuel movement
(from 100 hours to 80 hrs), and for refucling operations to be carried out with the containment
building personnel air lock (PAL) and equipment hatch open.

The LAR was based on an updated radiological impact assessment of a postulated Fuel Handling
Accident (FHA) documented in SBC-996-D2 (Ref. 1). This reference made use of the FHA scenario
in the licensing basis of the plant, with the exceptions of the shorter decay time and the open
containment. Included in the licensing-basis assumptions was the control room unfiltered inleakage
of 1 cfm. The vahd:ty of this low inleakage was questioned by NRC upon review of the LAR, in
light of the generic letter that was recently issued with respect to CR habitabilities (Ref. 2).
Following discussions between FPL and the NRC, it was agreed that FPL would carry out scoping
analyses to determine the CR limiting unfiltered inleakage that would yield the maximum
permissible dose to the control room operators, and would provide the results and other additional
information to the NRC for their review. It was also agreed that the radiological evaluations will
make use of the updated assumptions for FHAs in the new Regulatory Guide 1.195 (Ref. 3).

The objective of the present calculation is to carry out the scoping analyses referrcd to above. Itis
emphasized that this calculation is only a study and does not update the licensing basis of the plant.
As such, a 10 CFR 50.59 evaluation is not required.

20 QUALITY ASSURANCE
This calculation is safety-related and was prepared under the Framatome ANP Assurance Program
and Procedures. All computer codes employed in the analyses are on the Computer Software Index
(CSI) and meet the requirements of FANP Procedure 0902-21.

30  IDENTIFICATION OF KEY ASSUMPTIONS |

There are no key assumptions and related limitations that must be verified pnor to using the results
of the calculation for a safety-related task.

40 ACCEPTANCE CRITERIA

For control room operators, the current acceptance criteria applicable to the classical (TID-14844,
Ref. 4) methodology are defined in Regulatory Guide 1.195 (Ref. 3). They correspond to 5 rem to
the whole body, 50 rem to the thyroid, 50 rem to the skin without protective clothing, and 75 rem to
the skin with protective clothing.  The exposure interval is 30 days, with partial occupancy credit
after the first 24 hours.

The following is noted with respect to showing compliance with the regulatory requirements:
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(@) Itis standard practice in the application of the classical methodologies for
radiological evaluations (sece , for instance Ref. 5, Sec. IV), that the whole body and
skin dose limits apply to doses received from external radiation only, and that the
thyroid dose limit applies only to the inhalation pathway.

(b)  Inarecent NRC Regulatory Issue Summary (RIS, Ref. 6) the NRC provided
guidance on the use of the Effective Dose Equivalent (EDE) in place of the Deep
Dose Equivalent (DDE) in situations where doses are calculated rather than
measured with personnel dosimetry. Specifically, the RIS states that, in these
situations, the Total Effective Dose Equivalent (TEDE), which is defined in 10 CFR
Part 20 as the sum of the Committed Effective Dose Equivalent (CEDE, resulting
from internal contamination) and the DDE (resulting from external radiation), may
be redefined as the sum of the CEDE and the EDE from external radiation.

(¢)  The dose conversion factors in the computer code employed in the analyses for the
radiological impact assessment (namely, ELISA-2, Ref. 7) are from Federal
Guidance Report 11 (FGR 11, Ref. 8) for the inhalation pathway and FGR 12 (Ref.
9) for the external-radiation pathways. The EDE conversion factors from FGR 12
for airborne radioactivity will be used as a surrogate for the whole body dose
because of the uniform body exposure associated with the semi-infinite-cloud dose
modeling (Reg. Guide 1.195, Sec. 4.1.4).

50 SOFTWARE USAGE

The analyses documented in the present calculation made use of the ELISA-2 computer code (Ref.
7). This computer code is a descendant of ELISA (the code employed in SBC-669-D2, the
calculation of record for an FHA) and incorporates significant improvements and updated data
libraries and dose conversion factors. In view of the software change, it was deemed essential to
demonstrate that there is 2 smooth transition between the old and new FHA analyses. This was

" achieved by rerunning the base-case scenario in SBC-669-D2 and comparing the results. The
comparison appears in Table 6.8. '

ELISA-2 is installed in the Framatome-ANP DE&S Computer Software Index (Record Center File
No. 1123-00-3005.03-452), has been validated for safety-related applications, and has been used in
analogous applications at many nuclear power plants. All computer runs were carried out on the HP
9000/785 CPU running HP-UX, Version B.10.20. The ELISA-2 runs used for this calculation are
included in Attachment B to this calculation. Refer to these outputs for further details.
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6.0 ANALYSIS AND RESULTS
6.1 General

As noted above, the objective of this study is to carry out scoping analyses to determine the control
room limiting unfiltered inleakage which would yield doses to contro} room operators equal to the
acceptance criteria. Four different scenarios were evaluated, as summarized in Table 6.1.

Table 6.1
FHA Radiological Impact Assessment - Cases Analyzed

CR Applicable | Atmospheric

Case Description ; Unfiltered | Regulatory | Dispersion
Inleakage | Guide Modeling
A |Replication of enalysis of record (SBC-669-D2)™ 1cfm 1.25 SKIRON-
B |1 fan CR ventilation configuration Tobe |  1.195 SKIRON-II
determined
- . in present
C  |2-fan CR ventilation configuration calculation | 1.195 SKIRON-II
(See Table
D 1 fan CR ventilation configuration 6.8) 1.195 ARCON96

(@) The only differences between the SBC-669-D2 and the current analyses are as follows:

1. Use of the ELISA computer code in SBC-669-D2 and of ELISA-2 in the current
analyses.

2. Use of a puff (mstantancous) release in SBC-669-D2 versus an exponential release
in the current analysis (at the rate of 20 air changes per hour), which is more in line
with the guidance in Reg. Guide 1.195.

Case A was carried out to demonstrate that there is 2 smooth transition from the analysis of
record to the current approach.

(®) SKIRON-II (Ref. 10) impletnenfs the Mtirphleampe ﬁwthodology inRef. 5
It is noted that the current analyses make use of the new guidance in Regulatory Guide 1.195,

whereas the calculation of record (SBC-669-D2) was based on Regulatory Guide 1.25 (Ref. 11).
The differences between these guides that are important in this study, are summarized in Table 6.2.
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Table 6.2
Differences between Regulatory Guides 1.25 and 1.195for a
Fuel Handling Accident
e e Reg. Guide | Reg. Guide
No. Description 1.25 1.195
Gap inventory (fraction of assembly inventory)
1131 10% 8%
1 All other iodines 10% 5%
Kr 85 30% 10%
All other noble gases 10% 5%
Pool decontamination factor (inverse of fraction of
released iodines retained by pool water)
2 Elemental jodines 133 400
Organic iodines 1 1
Overall DF 100 200
Iodine composition above the pool water
3 Elemental (99.75 % of gap activity) 75 % 50 %
Organic (0.25 % Lgap activity) 25% 0%
4 Personnel breathing rate (m’/sec) 347E-04 3.5E04
Control room accident dose criteria (rem)
Thyroid 30 - 50
5 Whole body 5 5
Skin (without protective clotl'un%) 30 50
Skin (with protective clothing)® 75 75
(a) TheReg. Guide 1.25 dose criteria are from Sec. 6.4 of the Standard Review Plan (Ref. 12),

which provides a clarification of the criteria in 10 CFR 50, Appendix A, General Design

Criteria 19, “Control Room.”

(b) Not credited in the current analyscs.'
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6.2  Design Input

The design input employed in the analyses, and the associated references, are presented in Table 6.2
in Sec. 6.2, and in Tables 6.3 through 6.5 which follow. The input values are identical to those
employed in calculation SBC-669-D2, with the following exceptions:

(@  Use of the guidance in Regulatory guide 1.195, in lieu of that in Reg. Guide 1.25
(see Table 6.2),

(db)  The control room unfiltered inleakage, which is a variable to be determined in the
present calculation, and

(c) The additional set of atmospheric dispersion factors based on ARCON96.
Refer to Sec. 6.3 for other data and assumptions.
It is noted that the values of several variables in Table 6.3, such as personnel breathing rates and

occupancy factors, are actually assumed values dictated by regulatory guidance. Nonetheless, they
are considered as design input.
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Table 6.3

DESIGN INPUT - FHA and CR HABITABILITY ANALYSES

Seq. | DESCRIPTION i VALUE | REFERENCE
A - SOURCE TERM
Power Level for Design-Basis Calculations (mcludmg 3654 MWt .
Al calorimetric uncertainty) {not used) UFSAR Appendix 15B
A2 Radionuclide Inventory in Highest Rated Assembly at Time | See Table 6.4 |UFSAR Table 15.7-20

of Reactor Shutdown

B - ATMOSPHERIC DISPERSION FACTORS

B1 |Atmospheric dispersion factors

__|_See Table 6.5 [Refs. 13 and 14

C - FHA SCENARIO

Fuel assembly gap inventory fractions, pool

See Table 6.2

Reg. Guides 1.195 and

C1 |decontamination factors, and iodine composition above pool
water , 1.25 (Refs. 3and 11)
C2 [Number of assumed ruptured fuel rods 26::;;?,;"" :‘;‘s’;’;‘;{'z‘;’""a‘d
c3 Decay time prior to fuel movement, and time of postulated 80 hrs Proposed amendment to
JFHA accident ~ - |T/S371493
C4 |Containment release path [SY: Lasoe]::e ?;%)] Proposed amendment
C5 JAtmospheric release duration 2 hrs RGs. 1.195 and 1.25

D- CONTROL ROOM CHARACTERISTICS

D1 [CR free air volume (including TSC) 2.460E+05 fi° |UFSAR Sec. 15.6.5.4.¢
D2 ICR isolation time after the postulated FHA Osec &?‘?e?all;jcs-l-&om
D3 |Initiation time for CR recirculation filtration 1 hr SBC-669-D2, Table 4.1
|CBA fan flow rates {cfm)
1 fan operation
Intake air 600
D4 Filtered recirculation 500 Sg fCalc.C-S-l-61036
2 fan o ti (Ref. 16)
peration
Intake air 970
Filtered recirculation 1370
Calculated to
DS LCR Unfiltered Infiltration Rate -lyield limiting dose
(See Table 6.6)
JTodine removal efficiency for CR intake/recirculation filters:
Elemental iodine 95 % .
D6 Organic iodine 05 @ |UFSAR Appendix 15B
Particulates 99%
|Control room occupancy factors:
0-24 hrs: 100 % .
D7 24 - 96 hrs: 60 % Reg. Guide 1.195
96 - 720 hrs: 40 %
D8 |CR personnel breathing rate See Table 6.2 {RGs 1.195 and 1.25
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Table 6.4

Radionuclide Inventory in Highest Rated Assembly at Time of Reactor Shutdown
(Halogens and Noble Gases, from UFSAR Table 15.7-20)

'Assembly

. . Inventory
Radionuclide (Ci) at
Shutdown

1131 9.0E+05

1132 - 1.3E+06 -
1133 1.9E+06
1134 2.1E+06
1135 ~ 1.8E+06
Kr§5M 2.5E+05
Krg8s - 7.8E+03
K87 4 4E+05
Kr88 6.4E+05
Xel31lm 6.4E+03
Xel33m 2.6E+05
Xel133 ‘1.8E4+06
Xel35Sm - 3.7E405
Xel35 3.8E+05
Xel38 1.4E+06
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Table 6.5

Atmospheric Dispersion Factors (x/Q)
for Containment Releases via the Personnel Air Lock

[See Sec. 6.3, ktem (a)]
Control Remote Intakes
Time Period Room ' . Limiting
(hr) Vestibule West“’ East Intake
Door Divided by 2
SKIRONG-II (1-year met data base, April 1979 = March 1980, Murphy Campe
mode! implementation) (From Ref. 13, SBC-202, Rev. 2, pg 20)
0-1 4.08E-03 1.57E-03 1.42E-03 7.850E-04
1-2 3.18E-03 98IE-04 - 1.14E-03 5.700E-04
2-8 2.04E-03 4.59E-04 6.95E-04 3.475E-04
8§-24 1.44E-03 2.53E-04 4.67TE-04 2.335E-04
24 -96 9.78E-04 149E-04 3.05E-04 1.525E-04
96 -720 7.51E-04 - 7.77E-05 2.00E-04 1.000E-04
ARCONS96 (S-year met data base, 1998-2002)
{From Ref. 14)

0-2 2.84E-03 3.05E-04 5.68E-04 2.840E-04
2-8 2.30E-03 2.48E-04 4.95E-04 2.475E-04
§-24 8.67E-04 9.58E-05 2.07E-04 1.035E-04
24 - 96 5.87E-04 6.11E-05 1.30E-04 6.500E-05
96 - 720 3.70E-04 3.58E-05 1.02E-04 5.100E-05

(a) The dispersion factors are for the recently relocated West intake.
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6.3

Basic Assumptions and Other Data

In addition to the design input presented in Sec. 6.1, the following assumptxons and other data were
employed in the analyses:

(2)

(b)
(c)

@

(e)

®

®

(h)

@

The radioactive material released into the containment atmosphere as a result of the
postulated FHA gets released to the environment via the personnel air lock, which is
assumed to be open'. The release is exponential, arbnranly set equal to 20 containment air
changes per hour. At this rate, 90 % of the activity is released within about 7 minutes, and
99.9 % within 21 min.

Iodine plateout within the containment building is conservatively ignored.

The noble gases produced by the decay of halogens retained by the pool water are released
to the environment upon generation (for the cntu'e exposure interval of 30 days), at the same
exponential release rate.

The radioactivity released to the environment is transported to the CR vestibule door (where
it leaks into the CR), and to the two remote intakes (where it is drawn in by the CR
ventilation system). Any inleakage into the CR via the Diesel Generator Building is
conservatively assumed to be via the CR vestibule door; this was based on review of the
design input in Ref. 14, which shows that the atmospheric dispersion factors from the
containment personnel hatch to the DG building are lower than those to the vestibule door.

In-transit decay and depletion, from the containment personnel lock to the control room
atmosphere, are conservatively ignored.

The unfiltered inleakage into the control room which would yield the desired dose was
determined through iterative analyses. The results are presented in Sec. 6.4.

The CR ventilation configuration is in the emergency mode, triggered by the radiation
monitors in the remote intakes, as specified in Table 6.3, Item D2. In addition, two
ventilation configurations were assumed, namely single-fan and dual-fan operations, each
lasting for the duration of the exposure interval (30 days).

There is no CR operator action to manually isolate the downwind CR air intake. Both
intakes are assumed to remain functional for 30 days. In view of the relative location of the
intakes with respect to the release point (180 degrees apart), only one of the intakes would
be drawing in contaminated air.

The intake flows at the; two remotes are assumed to be the same, and use is made of the
worst-case atmospheric dispersion factors, though divided by 2 to account for the mixing of

1

Releases to the atmosphere via an open equipment hatch were not analyzed gince they are bounded by releases

via the personnel air lock (PAL). The equipment hatch is almost diagonally across from the PAL, farther away from the
unfiltered inleakage path to the control room.
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the contaminated and clean air flows. The total intake flow, through both remotes, is
assumed to apply to a single remote.

()] As a result of the recirculation flows, radionuclide concentrations within the control room
pressure envelope are assumed to be uniform.

(k)  The noble gases produced by the decay of halogens retained by the CR charcoal filters were
accounted for. The noble-gas decay products (Rb and Cs) were also accounted for, and were
subject to removal by the charcoal filters.

4)] Thyroid doses due to inhalation were based on the ICRP-30 dose conversion factors as
reflected in Federal Guidance Report No. 11 (Ref. 16). It is noted that ELISA-2 also
calculates doses to the thyroid as a result of external radiation; in line with the classical
methodology, this contributor will be excluded from the final doses reported in the
calculation. '

(m)  The contro! room operators were assumed to be located at the base of a hemispherical cloud
having a volume equal to the free air volume of the control room. Finite-cloud correction to
the submersion dose was based on a nuclide-specific model; this is unlike the
Murphy/Campe model in Ref. 5 which used a single high-energy photon for all
radionuclides. It is noted that ELISA-2 applies finite-cloud correction to all submersion
exposures, including the gamma component to the skin dose; the beta component of the skin
dose is based on the semi-infinite cloud model. Protective clothing for beta shielding was
not considered. :

(n)  Doses to CR personnel were calculated for ay 30-day interval. Occupancy factors were
properly applied to all inhalation and submersion exposure pathways.

(o)  Direct-shine doses from activity accumulating on the CR charcoal filters and from other
sources external to the CR envelope were not considered since the limiting dose is to the
thyroid via the inhalation pathway. Even if the direct-shine dose for a Loss of Coolant
Accident were to be conservatively assumed to apply to an FHA (3.6 rem, from Ref. 17), the
total FHA whole body dose would have still been less than the limit of 5 rem.
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64  Calculation

64.1 Composite Atmospheric Dispersion Factors and Intake Filter Bypass Fractions

The design-basis atmospheric dispersion factors are presented in Table 6.5. Composite x/Q’s (and
associated intake-filter bypass fractions), representative of the combined intake and infiltration

flows into the control room, are presented in Table 6.6 and were calculated using the following
equations:

WQer = [Fremote (4 /Qemote + Fioes (¢ /Qoca/ [Fremore + Fioal (Eq. 1)

foypass = Fiocat (0 /Qtocat / [Fremote (0 /Qremote + Fiocat (X /Qtocal] (Eq.2)
where
(x/Qerr = effective atmospheric dispersion factor (sec/m?), for air entering the control

room through the remote intakes and via local unfiltered infiltration,

(% /Q)remote = atmospheric dispersion factor (scc/m’) for the worst-case remote intake (east
or west) divided by 2 to account for the clean air drawn in by one of the
remote intakes, during the interval analyzed (see Table 6.5,

(X /Quxa = atmospheric dispersion factor (sec/m’) for local mfiltratmn (CR vestibule

door),

Fremowe = air intake through the remove intakes (m%sec) (equal to 600 cfm for the 1-fan
operation, drawing 300 cfm from each intake, and equal to 970 cfm for the 2-
fan operation),

Fiocal = local infiltration (m? /sec) (equal to 1 cfm for Case A, and an output variable

determined through iterative analyses for Cases B through D), and

foypass = contro! room intake filter bypass fraction (fraction of total air intake which
bypasses filtration).

These equations were based on the fact that the product of intake flow times the atmospheric
dispersion factor [for instance, Fiocat (X /Qhoca), Which is unitless, represents that fraction of
the atmospheric release of radioactivity which enters the control room via that point.

Application of these equations, along with iterative analyses of the radiological impact to
attain the dose limits, leads to the results summarized in Table 6.6. I is noted that the flow
rates in Eqgs. (1) and (2) may be in any units. In Table 6.6, use was made of the flows in
cfm, for simplicity. The listed flow rates for Cases B though D (namely, 124, 224 and 194
cfm respectively) yield CR doses at the acceptance limits. Details appear in Sec. 6.4.3.
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~ Table 6.6

Composite Atmospheric Dispersion Factors and
Control Room Intake Filter Bypass Fractions

Remote Intake

Local Intake (Vestibule Door)

Q)
(sec/m®)

Flow into
CR
(cfm)

@ /Qx
Flow

(x/Q)
(sec/m?)

Inleakage
into CR

/Qx
Flow

A

B

A*B

C

(cfm)
b

C*D

Composite

1/Q
(sec/m’)

Intake
Filter
Bypass
Fraction

= SKIRON-II (x /Q)s, 1 Fan Operation, and 1 ¢fm Inleakage - Repeat of SBC-669-D2 analysis

7.850E-04

6.000E+02

4.710E-01

4.080E-03

1.000E+00

4.080E-03

7.905E-04®

8.588E-03

3.700E-04

6.000E+02

3.420E-01

3.180E-03

1.000E+00

3.180E-03

5.743E-04

9.213E-03

3.475E-04

6.000E+02

2.085E-01

2.040E-03

1.000E+00

2.040E-03

3.503E-04

9.689E-03

2.335E-04

6.000E+02

1401E-01

1.440E-03

1.000E+00

1.440E-03

2.355E-04

1.017E-02

1.525E-04

6.000E+02

9.150E-02

9.780E-04

1.000E+00

9.780E-04

1.539E-04

1.058E-02

1.000E-04

6.000E-+02

6.000E-02

7.510E-04

1.000E+00

7.510E-04

1.011E-04

1.236E-02

Case B - SKIRON-II (x /Q

)s, 1 Fan Operation, and 124 cfm Inleakage

71.8S50E-04

6.000E+02

4.710E-01

4.080E-03

1.240E+02

5.059E-01

1.349E-03

5.179E-01

5.700E-04

6.000E+02

3.420E-01

3.180E-03

1.240E+02

3.943E-01

1.017E-03

5.355E-01

3.475E-04

6.000E+02

2.085E-01

2.040E-03

1.240E+02

2.530E-01

6.374E-04

5.482E-01

2.335E-04

6.000E+02

1.401E-0]

1.440E-03

1.240E+02

1.786E-01

4.401E-04

5.603E-01

1.52SE-04

6.000E+02

9.150E-02

9.780E-04

1.240E+02

1.213E-01

2.939E-04

5.700E-01

1.000E-04

6.000E+02

6.000E-02

7.510E-04

1.240E+02

9.312E-02

2.115E-04

6.082E-01

Case C - SKIRON-II (% /Q)s, 2 Fan Operation, and 224 ofm Inleakage

7.850E-04

9.700E+02

7.615E-01

4.080E-03

2.240E+02

9.139E-01

1.403E-03

5.455E-01

5.700E-04

9.700E+02

5.529E-01

3.180E-03

2.240E+02

7.123E-01

1.060E-03

5.630E-01

3A475E-04

9.700E+02

3.371E-01

2.040E-03

2.240E+02

4.570E-01

6.650E-04

5.755E01

2.335E-04

9.700E+02

2.265E-01

1.440E-03

2.240E+02

3.226E-01

4.598E-04

5.875E-01

24 -96

1.525E-04

9.700E+02

1.479E-01

9.780E-04

2.240E402

2.191E-01

3.074E-04

5.969E-01

1.000E-04

9.700E+02

9.700E-02

7.510E-04

2.240E+02

1.682E-01

2.221E-04

6.343E-01

Case D - ARCON9Y6 (1 /Q)s, 1 Fan Operation, and 194 ¢fm Inleakage

2.840E-04

6.000E+02

1.704E-01

2.840E-03

1.940E+02

5.510E-01

9.085E-04

7.638E-01

2.840E-04

6.000E+02

1.704E-01

2.840E-03

1.940E+02

5.510E-01

9.085E-04

7.638E-01

2.475E-04

6.000E+02

1.485E-01

2.300E-03

1.940E+02

4.462E-01

71.490E-04

7.503E-01

1.035E-04

6.000E+02

6.210E-02

8.670E-04

1.940E+02

1.682E-01

2.900E-04

7.303E-01

24 -96

6.500E-05

6.000E+02

3.900E-02

5.870E-04

1.940E+02

1.139E-01

1.925E-04

7.449E-01

96 - 720

5.100E-05

6.000E+02

3.060E-02

3.700E-04

1.940E+02

7.178E-02

1.289E-04

7.011E-01

(a)
®)

(A*B +C*D)/ (B + C):
C*D/(A*B + C*D):

(4.710E-01 + 4.080E-03) / (600 + 1)
4.080E-03 / (4.710E-01 + 4.080E-03)
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6.4.2 Source Term

The gap inventories for use as input to the radiological analyses were computed through use of the
peak assembly inventory in Table 6.4 and the gap fractions from Table 6.2. The results are
presented in Table 6.7. o

Table 6.7
Gap Inventories in Highest Rated Assembly at Time of Reactor Shutdown

Total Inventory Reg. Guider 125 (Case A) Reg. Guide 1.195 (Cases B-D)
Radionuclide (CD) Gap ‘Gap Gap Gap
(From Table 6.4) Faction lnven.tory ~ Faction lnven.tory
(from Table 6.2) (Ci) {from Table 6.2) (C)

1131 9.0E+05 - 0.10 9.00E+04 0.08 7.20E+(4%
1132 1.3E+06 " 0.10 1.30E+05 0.05 6.50E+04
1133 1 9E+06 0.10 1.90E+05 - 0.05 9.50E+04
1134 2.1E+06 0.10 2.10E+05 - 0.05 1.05E+05
I135 1.8E+06 0.10 ; 1.80E+05 0.05 9.00E+4
Kr85M 2.5E+05 0.10 2.50E+04 0.05 1.25E+04
Kr85 7.8E+03 0.30 2.34E+03 0.10 7.80E+02
Kr87 4.4E+05 0.10 4.40E+04 0.05 2.20E+04
Kr§8 6.4E+05 0.10 6.40E+04 0.05 3.20E+}4
Xel3lm 6.4E+03 0.10 6.40E+02 0.05 3.20E402
Xel33m 2.6E+05 0.10 2.60E+04 ‘ 0.05 1.30E+04
Xel33 1.8E+06 0.10 1.80E+05 . 0.05 9.00E+)4
Xel35m 3.7E+05 0.10 3.70E+04 0.05 1.85E+04
Xel3s 3.8E+05 0.10 380E+04 0.05 1L.90E+)4
Xel38 1.4E+06 0.10 1.40E+05 0.05 T.00E+04

(2) 9.0E+05*0.08
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643 Control Room Doses

The Control Room operator doses following an FHA in an open containment were determined
through the use of ELISA-2, along with the design input and other variables presented in the
previous subsections. The results, extracted from the ELISA-2 computer outputs in Attachment B
(last page of each output), are presented in Table 6.8. As noted earlier, the unfiltered inleakage
flows in Cases B through C were determined ltcranvely to yield the limiting dose of 50 rem to the

thyroid.
Table 6.8
Control Room Doses following an FHA in an Open Containment
CR Thyrold Dose (rem) | TE0E ond E"“;,e'?";')"‘:"?“‘“"‘ EDE [s1in Dose®
Run Unfiltered Inhalation - (Beta +
Case™ |Inleakage| "2 . 0 % |Inhalation|Inhalation+| % External | Gamma)
(cfm) Inhalation] only External |Inhalation | Expo. EDE (rem)
External
SB%-§69- | 738 0.31 , : 1.50
A 1 7.34 99.10 | 7.27% 0.2856 - 76.5% 0.068 1.581
B 124 49.99 99.89 49.94 1.581 96.26 0.059 1.348
C 224 49.91 99.88 49.85 1.582 96.04 0.063 1.432
D 194 49.91 99.92 49.87 1.560 97.42 " 0.040 0.9157
Acceptance Criteria ' ,
(Reg. Guide 1.195) 30 5 30

(@) CaseA:

80-hr decay, SKIRON-II (MurphyICampe model) dispersion factors, 1 fan operation (600 cfm filtered

flow from remote intake, 500 cfm filtered recirc.), 1 cfm unfiltered mleakage (repeat of SBC-669-D2,
using ELISA-2 instead of ELISA)

Case B:
Case C:

filtered recirc.) and 224 cfm inleakage

Case D:
(b)

Similar to A, but with 124 cfm unﬁltefed mleakage
Similar to Case A but with 2-fan operation (970 cfm filtered ﬂow from remote intake, 1370 cfm

Similar to Case B, but with 194 cfm unfiltered inleakage and ARCON96 dispersion factors

The skin dose is due primarily to beta radiation, which contributes 94 % of the dose in all cases. It is noted that

the ELISA-2 model for computation of skin doses assumes submersion in a semi-infirite cloud model for the
beta radiation and submersion in a finite cloud for the gamma radiation. -

{c)
(d)

= 7.34 (99.10/100)
= 0.2896 [1 - (76.59/100)]
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ATTACHMENT A
COPIES OF SELECTED REFERENCES
Included in this attachment are copies of the following references, or excerpts thereof:
14.  FPL Letter CE 03-59, addressed to J. N. Hamawi, from P. Gurney, Reactor Engineering
Manager, titled "ARCON96 Atmospheric Dispersion Factors for Fuel Handling Accident”
(8/4/2003) (As extracted for Calculation NAI-1131-002, Rev. 1)

15.* Seabrook Calculation No. C-S-1-61013, Rev. 0, “CBA Makeup Air Duct Transit Time,” L
Waters, 05/05/1997.

16.* Seabrook Station Calculation C-S-1-61036, Rev. No. 0, “CBA-Emergency Filter Fans
Operating in Parallel,” J. Salvo, 11/2/00.

* Excerpts only
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Reference 14
AXG-04-2003 13:33 : : p.02/02
FPLEN e_rg 1 4 ~ FPL Energy Seahrook Station
Seahrogk Station P.0. Box %00
Seahrock, NH 63874
{603) T73-7000
Dr. Jobn Hamawi ,
Framatome ANF ‘ -
Solomon Poud Park ' __ ' 2582: tsz 2003
400 Donald Lynch Boulevard ’
Marlborough, MA 01752
Subject: ARCONSS Atmospberic Dispersion Factors for Fuel Handling Accident

Reference: NAI Calculstion NAI-1131-002 Rev. 1

Dear Dr. Harmawi:

This Jetter formally tranamits the ARCONYS Atmospheric Dispersion Factors (X/Q) to be used in the

mmdyrmammrmmunm The scoping study will determine the
unfiltered inleakage to the control room during € Foel Handling Accident with an open

mmbt&evmmmwudywm

mmmmmnmmrmmmwwmm 1131-002 Rev. | and should

be used for the case using ARCONGS
Release Receptor Point | 0-2 ke 28ke 824 br 14 Days | £-30days
Point X0 xXQ XQ xQ X0 :

Persormel | East Control SESE04 | 495B-04 | 207E-04 | 1.30E.04 | 1.02E04
[Hath ___| Room Intoke
Personnel | West Control 30SE-04 | 248E-04 | 9.S5E0S | 6.B1E-05 | 3.53E-0S
Hatch Room Intake
Personne! ) Control Room | 2.84E-03 | 2.30B-03 | 8.67E-04 | S.B7E-04 | 3.T0E-04
Hatch Vestibule Door

 Persotne] | Diesel 197603 | 1.60EQ3 | 599608 | 4.04E04 | 2.S8E-04
Hatch Generator
Buildice
Please call Mike Ossing 2t (603) 773-7512 er Diznne Quintero at (603) 773-7414 if you have any
questions.
Vi
Pagl Gurney
Reactor Engineering Manager
cC:
). Comolly 7 M.
P. Guriey D. Quintero
M. O'Kecfe RMD

TOTAL P.G2
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Reference 15

Total number of pages: -3

TITLE
__C-5-1-61013 _0_ :
CALCULATION # REV, # . Vendor Calc#
System __ CBA Structure : Component
| Executive Summary ]

The current radiological gnalyses for the control room assume that the isolation valves for the remote ait
intakes do not close quickly enough to prevent contaminated gases from entering the contro! room unfiltered.

This calculation determines the transit time for contaminated gases, and demonstrates that the makup air *
| isolation dampers are capable of closing in less time, and will prevent contaminated gases from bypassing the
emergency cleanup filters.

Does this calculation:

1. Support 8 DCR, MMOD, an independent review method for & DCR ,or Yes ONo [
confirm test results for an installed DCR? If yes, indicate the DCR, MMOD
number and/or Test Procedure number, :

2. Support independent analysis? 1€ yes, indicate the procedure, work control or | Yes&Ne O
other reference it gupports. Ace 97- ol

3. Revise, supersede, or void existing calculations? If yes, indicate the . Yes ONo §
czlculation number and revisions.

_Involve QA or QA-related systems, components or structures? Yes @No O
Impact the Unit licensing basis, including technical specifications, FSAR, Yes CINo X,
procedures or licensing commitments? If yes, identify eppropriate change :
documents.

rovals  (Prnt/Signature)
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CALCSETNO. c-S-/- ¢/ps2 |  BOPSYSTEMSENGINEERING
REF. -

Minimum Tota! Piping Transit Time:

Select The Shortest Transit Times:
East Air Intske: 53  Seconds
Commor Piping : 0.1 Seconds
Piping To DP-27A 02  Seconds
Piping To Filter 7 3. Seconds
Total Time 8.6  Seconds
Conclusion:

The total available air transit time between the radiation detectors and the Control room is 8.6
seconds. This time conservatively neglects the flow reduction that would occur as the isolation
valves closed and as the make-up air fans speed reduced after tripping.

Transit time could potentially be reduced due to increased air flow rates as the emergency filter
fans started (FN-16A and 16B). However, once the filter fans start, all makeup air flow would
pass through the carbon filter beds, and no direct bypass flow to the Control Room would occur.

The total time for closure of the makeup alr isolation valves (CBA-DP-27A &27B) is 6 seconds
(5 seconds stroke time plus an assumed 1 second for control locp response).

Thezefore, it is concluded that bypass of the Control Room Emergency Cleanup Filters will not
occur.
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Does this calculation:

1. Support a DCR, MMOD, an mdcpendcnt review method fora DCR, or | YesLJNo Y
confirm test results for an installed DCR? If yes, indicate the DCR,
MMOD number and/or Test Procedure rumber.

2. Support independent analysis? If yes, indicate the procedure, work YesiNo (]
control or other reference it supports. '

3. Revise, supersede, or void existing ca!culaﬁons? If yes, indicate the Yes{_{Noq
calculation number and revisions.

4. Involve OQAP related systems, components or structures? YesXiNo | ]

5. Impact the Ticensing basis, including technical specifications, technical | YesLINo 5
requirements, UFSAR, procedures or licensing commitments? If yes,
identify appropriate change docummts. 7
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1.0 Porbose ’ - -
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FLOW REEANUWN OF QUSIDE AakzUR Atk Ak ReciBastaned
AR WHal RoTH CRA FiteR Unts  (CRA~F-38 AVD
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2.0 NDESIEH INPUTS
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FAN Bequiesubnts AN, geH SYSTEM ReSiSTAmicE Cubug Wikt ’
Move UP Awnt 1S APPROPRIATE FAN) CuBu TO SATCHRY
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ATTACHMENT B
COPIES OF COMPUTER INPUT AND OUTPUT FILES
The various computer runs employed in the radiovlrogical analyses are summarized in Table B.1
Table B.1

List of Computer Runs for the FHA Analyses

CODE | JSN#-JOB

USED NAME DATE RUN| CASE |[CASE DESCRIPTION

Case A: 80-hr decay, SKIRON-II (Murphy/Campe model)
dispersion factors, 1 fan operation. 1 cfm unfiltered inlcakage
(repeat of SBC-669-D2, using ELISA-2 instead of ELISA)
Similar 10 A, but with 124 cfm inleakage

|Similar to Case A but with 2-fan operation and 224 ofm inleakage |
~ |Similar to Case B, but with 194 c¢fm inleakage and ARCON96
dispersion factors

ELIsA2| . NVA

) [See computer
Vtezrs;on outputs in this 08/02/2003

attachment.)

QO [Ow >

The ELISA-2 computer outputs appear in the following sequence:

ELISA-2 Run Case A: Pages 26-42
Run Case B: Pages 43-60
Run Case C: Pages 61-78
Run Case D: Pages 79 -96
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ELIEA-2 (LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - FNTECH ENG. - Rel. Version 2.2 May 33,2002) 2«Xug-03 PAGE 1

INPUT DATA LISTING

Line 1 2 3 [ s 6 7 [ ] 9 10 21 12
Beq. 1234567689012345678901234567890123456785012345678901234567890123456789012345678901234567890123456789012345678901234567890
1 88 - OPEN CONT. FPHA; CR AUTO ISOL; 1 FAN OP) 1 CPM LEAKAGE, SBC-669.D2; RO 1,35
2 10002 4 [ ] ] 1 0 Y N mam TYYYYY
3 10003 ] 1.0 80.0 0.0 1.0008-02
4 10004 3 (] 0
5 1 1.000%+00 0.0 0.0 xn KR
8 a 7.500%-03 2,300R-03 0.00 I BR
7 3 6.0 a.0 0.0 4
] 1000% 4 Filter efficiencies
L] a 1 0.0 0.0 9.5002-01 0.0 9.5008-01
10 2 2 0.0 0.0 9.5002-01 0.0 9.500E-01
11 2 3 0.0 0.0 9.9002-01 0.0 9,900E-01
12 3 ] 0.0 0.0 9.9%008-01 0.0 9.9008-01
13 10006 0.0 0.0 Peak nesembly gap activity (Ci), based on UPSAR Tabla 15.7-20
14 I131 9,008:04 I132 1.302+05 1133 1.908405 X134 2.102405
15 I13% 1.80E+08 ERS5M 2.50R+04 KR8S 2,348+03 Xna7 4.4084+04
16 KRES 6.40%+04 X®131M 6.40E402 XE13INM. 2,60E+04 XE133 1.808+05
17 XELASM  3.70%+:04 XR®133% 3.80B+04 XEINS ' 1.40m+08
18 10007 2 0.0 480.0 0.0 0.0 ' 0.0 6.0 CONTAINMENRT
19 10009 2 2.4602+05 601.0 500.0 0.0 0.0 8.0 CONTROL~ROOM
20 10010 s : ‘
21 0.0 $,0008-01 1,.0008+00 2.000%+00 7.200E+02
22 10017 2 Control room recirc rate multiplier
23 0.0 0.0 1.0 1.0
24 10018 6 Control room composite X/Q (sec/m3) o ‘ ‘
as 0.0 7.90%2-04 1.0 5.743%-04 2.0 3.5032-04 8.0 2.383R8-04
as 24.0 1.539%-04 96.0 1.0118-04
27 10021 1 Preathing rate (m3/pec)
a8 0.0 3.4702-04
a9 10023 6 Control room intake filter bypass fraction
30 0.0 " B,580E-03 1.0 $.2132-03 2.0 9,.6892-03 8.0 1.0178-02
31 24.0 1.0582-02 96.0 1.236%-03
32 10024 3 Occupancy factors )
33 0.0 1.0 24,000 6.0008-01 96,000 4.0002-01
3 99999

|_Seabrook SBC-1010 | Document Identifier No. 32-5030938-00 | Rev. 0 | Page 27




ELIEA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - EXNTECH ENG. - Rel. Version 3.3 May 33,2002)

SEEEEEESenvanauwns SE

2 3 By
12345678901234567890123456789012345678901234565789

DATA LIBRARY PARTIAL LISTING
4 3 [ 7 8

ELISA-2 DATA LINRARY - BASED ON ORYGEN-2 AND PEDERAL GUIDANCE REPORTS 11 AND 12 V3Ll

RELEASE DATE: 1/13/99 vaLl
REMARKES (STARYT) varnl
8ource inventories ars in Ci for the powor level specified for each plant. ViLi
Degay constanta are in inverse hours, vaLi

The entry line following the decay chains includes tha decay constants vanl

for oach of threa merberm [pareat (P), daugher (D)} and granddaughter vaLl

(G)), and thea branching fractions (P-D), (D-0) and (P-G). vari

Alr immersion DCPs ave in [({Sv or Oy})/s)/(Bqa/m})], for semi-infinite cloud VL1
Ground-shine NCPs are in [({8v or Gy})/=)/(Bg/m1)] (surface comtaminatien), VIL1

Inhalation DCPas ave in [8v/Bq)). V2L1
The inhalation DCPF's are for the lLung Clearance Class which yields the vaLl
highest Effective Dose Equivalent (Rf£ D.E.); the olasa is identifiea. vani
Regative DCF entries imply ’'dzta not awvailable’, vaLl
ORGAN *‘TID Thy* = Thyroid inhalation based on TID-14844 - Yodines only. vaLl1
ORGAN ‘RG1109WD' = Whola hody gamma dose using the Reg. Guide 1.10% DCPFs. vaLi
8kin DCFa are incljuded along with the organ DCPs, but skin iz not vanli
considered aa an organ. ‘ vanl

READ PONMATS FOR THE RADIONUCLIDE DATA BASE . vanl
Line b Nuclide aama and source inventories (4x,06,10x,4012.3) varLl
i (Nota: Muclide poquonce No, is not used) o vanl

tine 2 Heallex : (a80) vanl |

Line 3 Decay chain (3 memberm) (9%, 3(a6,6x)) S ovaia
Line 4 Decay constants & bhranching fractions {8x,6613.3) vinl
Line s Realder ) (aB0) . vaLi
Linen 6-9 18 ORIGEN-2 photona and 1 ICRP-38 beta (8x, 6012.3) vaLl
Line 10 Headley {a80) varl
Lines 11-16 - Dose comversion factors {8x, 6012.3) : varl
END REMARKS ' vanl
GENERAL DATA BASR varl
10 [ORGAN NAMES < READ PORMAT (1ix,6(alB,dx)}) vaul
Gonads Preast Lungs R.Marrow Bone Sur Thyrold vaLg
Remaindye Eff D.R,  TID Thy RG1109WR {gkin} van
4 [Powser plants and power levels (MWt) - READ PORMAT (1lx,a20,1x,012.3) V3Ll
PHR (33 GWD/MT 3.2%) 1.0008+00 vari

PWR (30 OWD/MT 4.2%) 1.000R+00 varl
BWR (27.5 GWD/ITT 3%) 1.0008+00 vaul
BWR (40 cwn/a? 3.4%) 1.000E+00 vani
s [ORIGER-2 upper limit enorgy in each gamma group (MaV) (8x,8e12.3)] VaLl
2,0008-02 3.000E-02 4.3008-02 7.000%-02 1.000R-01 1.500B-01 VaLl
3.000E-01 4.500E-01 7,0008-01 ~ 1.000E+00 1,500%+00 2.0008+00 VIL1
2.500%+00 3.0008:00 4,0002400 £.00084+00 8,0002+00 1.10024+01 VaLl
3 Pactors to convert data library DC¥s to propex units, as shown viLi
1.0 Convert aiy immaraion DCP to [{(8v or Oy)/a)/(Bq/m3)] vaul
1.0 Convert ground shine DCP to [{(By or Gy)/s)/(Bg/m2)) vaLnLli
1.0 Convert inhalation DCP to [8y/Bq) vaLl
18 Aly geema DCP for semi-infinite monosner. clovd sro ((Gy/s)/(Bg/m3)] VILl

676E-16 1,.669E-18 2.503E-135 3,.839E.15 $.674E-15  8,345E-1S VIL1

DA E N

10

10

2-Aug~03 PAGE 2

11 12

01234567890125456789012345678901234567890123456789012345678901234567890
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FLISA-2 [LICENSING & SEVERR ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Ral, Version 2.1 May 23,2002

2-Aug-03 PAGE 3
DATA LIBRARY PARTIAL LISTING

Line 1 a 3 4 ] 6 7 ] ] 10 11 ‘12
8eq. 1234367890123456789012345678950123456709012345678901234567890123456789012345678901234567890123456789012345678901234567890
49 1.502E~-14 2.5032-14 3.8392-14 S,.674K~14 8.345R-14 1,1682-13 vaLl 49
So 1.502E-13 1.8362-13 2,337E-13  3.338E-13 4.673E-13 6,.342E-13 V2L1 30
81 18 Adr garma DCP for monoenery. ground-surface source [{(Gy/a)/(Bq/m3)) vani S1
82 1,8298-16 1.4938-16 $.833E-17 8.181K-17 9.767R=17 1,4368~-16 V2Ll 53
53 2,7608-16 4.763E-16 7.318E-16 1.050E-18 1.457E-15 1,.910B-15 V2Ll 33
54 2.32%8-13 2.710E-18 3.2438-19 4.1948-18 5,.3868-15 6.7598-15 VaLl1 -1
11} a8 8kin gamma DCP for semi-infinite monoener. cleud src [(Sv/a)/(Bg/m3)] VaLi 88
56 1.,1388-16 7.6%0E-16 1.467E-13 3.717E-15 4.416R-15 5.7378-13 V2Ll 56
57 1,2398-14 2.073E-14 3.103E-14 4.754E-14 7.108%-14 1,.012E-13 VL1 57
58 1.317E-13 1.6248-13 2.089E-13 3.030%-13 4.3058R-13 5.9228-13 VaLl L1}
59 RADIONUCLIDE DATA PASE ) vYari 89
60 1 8 3 (8eccCi) 1.471R¢01 2.186E+01 1.744%+01 2.536Me01 vana 60
61 Decay chain, decay constants and branching fractions vana el
63 " 3 : . vaLi &2
63 6.40320%-06 0.000002+00 0.000002¢00 0,.0002+00 0.000E+00 0.000E+00 V2L1 63
64 ORIGEN-2 18-group phot/dis, and ICRP-38 batas (MeV/dism) vauy 64
[1] 0.000B+00 0.000E+00 0.000E8+00 0,000R+00 ©,0008¢00 0.0008+00 VaLl 63
({1 0.0008+00 0.0008+00 0,0008+00 0.000%+00 0.000E+00 0.0008+00 V211 (.11
&7 0.0008+06  0.000%+00 0.0008+00 0.000%+00 0.0002+00 0.000E+00 V211 87
68 5.6008-03 : ‘ . viLl 68
(1] ICAP=-38 Orxgan DCPs - Alr lemer, Grnd ghine, Ynhal/Class.V B vaLl [ 1]
70 0.0008+00 0.000E+00  2.750E<18 0.000%+00 O.000R+00 = 0.000E+00 VaL1 70 .
71 0,.0000+00 3.310%-19 0.000%+00 - 0.000%+00 0.0008+00 ) vaul 73
72 0.00084+00 0,0002400 O0.000E+00 O0.000%+00 0.000%+00 0,.0002400 VL1 72
73 0.000E+00 0,.0002+00 0.000%+00 0.0008+00 0.0002+00 . vanli- 73
74 1,730B-11 1.730R-11 1.7308-11 1.7308-11 1.730%-11 1.7308-11 V211 74
73 1.730R-11 1,730R-11 0.000%+00 = 0.000B+00 ' vaLl 7
ki 2 C14 (8rc cl) 3.1252-06 4.7232-06 3.772%-08 S,467E-06¢ varyl 76
™ Decay chain, decay constanta and branching fractions . : vauy 77
79 C 14 . : vini 78
79 1.380168-08 0,.000008+00 0,00000%+00 0.0002+00 0,0008+00 0.000R+00 V2Ll 79
80 ORIOCEN-2 18-gromp phot/dis, and ICRP-3I8 betam (MeV/Aais) VaLl 80
a1 0.000%+00 0.0008+00 0.000%+00 0.000E+00 0.000E+00 0.000%+00 VaLl [}
82 0.000R+00 0.0002:00 0.000%+00 0.0008+00 0.0002+00 0.0008+00 VaLl B2
83 0.0008+00 0.0008+00 0.0008+00 0.000%+00 0.000R+00 0.000E+00 V3Ll a3
84 4.9408-02 vaLnl .1}
.1 ICRP=38 Orgen DCFs - Alr immar, Grand shine, Inhal/Class ¢ - vanl 8s
86 2.3590R-19 3.5208-19 1.5308-19 1.2108-19 7.060E-1% 2,1%0%-1% VaLl as
87 1.5408-19 2.2402-19% 0.000E+00 0.0008+00 2.430R-16 vaLl 87
1] 2.2208-20 2.3208-20 : 8.550E-21 7.250B-31 4.630E-20 1,2508-20 VaLl a8
1] 1.030E-20 1.6108-20 0.000E+00 0.0008+00 . 7.460E.20. ' vaLli 89
90 5.640R-10 %.640K-10 5.6408-10 $.,6408-10 5.6408-10 5,640%-10 V2L1 90
91 $.640%-10 3.640E-10 0.0008+00 O0.000%+00 viLa 9
92 3 N1) (8xc i) 0.000R+00 0,.000E+00 O.000E+00 0.0008+00 v, 93

(cevs ote,, for a total of 414 radionuwclides ....)
| Seabrook SBC-1010 | Document Identifier No. 32-5030938-00 i Rev. 0 Page 29




ELISA.2 [LICERSING & SEVERE ACCIDENT NADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Version 2.2 May 23,2002}

CASER 1 5B - OPEN CONT. FEA; CR AUTO ISOL; 1 PAN OF; 1 CFM LEAKAGR; SBC-669-D1; RG 1.25

LISTING OF INPUT DATA

PATHUAY OPTION = 4 {(comp, A --> COMP, C)
COMPARTMENT A: CONTAIRMENT
PILTENED RECINCULATION FATE (cim) = +-000B+00
LEAX RATE TO ATMOSPHERR (frac/day) = 4,0008+02
COMPARTMENT C: CONTROL-ROOM
TOTAL FREE AIR VOLUME (cm £t) = 2.4608+03
INTAKR AND EXHAUST RATES (cfm) = 6.0108+02
PILYERED RECIRCULATION RATE (ofm) = $.0008+02

FILYER REMOVAL EPPICINNCIRS AND PINE-DEPENDENT

MULTIPLIERS FOR RECIRCULATION RATES, LRAK RATES,

COMP. A FPLOW BETWEEN SPRAYED AND UNSPRAYED AREAS,

AND PILYER BYPASS FRACTIONS ARE GIVEN BELOW,

NO. OF DIECRETE TINR VALUES IN INPUT o ‘ Y

INTERMEDIATE RESULTS WILL Bf PRINTED AT THE POLLOWING TTMES (hrs):
.0000%+00 '

PROBLEXR END TIME (hours) = ' 7.20008+02

RELEASE RATES AND DOSE RATES ARE PRIOR TO TIME-STEP CHANGES, IF ANY.

ONLY EYACT SOLUTION OF THE DIFFERENTIAL EQUATIONS WAS EMPLOYED IN
THR ARALYSIS,

2=-Rug-03

PAGE

4

(THSTANTANEQOUS RELEASE FROM SOURCE)

[ seabrook SBC-1010_|
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ELISA-2 [LICEWSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Ral, Version 2.2 May 23,2001] 2-Aug-03 PAGR 5
CASEt 1. #B - OPER CONT, FHA; CR AUTO ISOL; 1 FAN OP; 1 CFM LEAKAGE; §BC-669-D2; RG 1,23 (INSTANTANEOUS RELEASE FAOM souncxj

RECIRCULATION, EXHAUST AND INTAKE FILTRR REMOVAL EFPICIENCIES (fractionw)

COMPARTMENT A RECIRC. COMPARTMENY B NECIRC.
NOCL.

GROUP

COMPARTMENT C RECIRC. EXRAUST TO ATMOSPHERE INTAKE TO COMPART. C

PORM 1 FORM 2 PORM 3 FORM 1 FOMM 3 PFORM 3 FORM 1 FORM 2 FORM 3 FORM 1 FORM 2 FORM 3 FORM 1 FORM 2 FORN 3

1 .0000 .0060 .0000 .0000 .0000 .0000 ,0000 .0000 .0000 .0000 .0000 .0000 ,.0000 .0000 ,0000
2 L0000 .0000 .0000 .0000 .0000 .0000 .9500 .9S080 .9%00 .0000 0000 .0000 9500 .9300 .9%00
3 L0000 .0000 .0000 .0000 .0000 .0000 .$900 .3900 .9900 0000 .0000 ,0000 .$900 .9900

.9900
USER-EPECIPIED CLASSIFICATION OF RADIONUCLIDES AND INSTANTANEOUS FRACTIONAL RELEASES FROM THE SOURCE (AT Tu=0)
GROUP E L EBE M E N T S PORM 1 FOoRM 2 rOoRM 3
b XX KR 1.000B400 +000%+00 .000%+00
2 I BER
3

‘ . . 7.500E-03  2,500B-03 .000E+00
2 . ‘ ‘ +O00E+00 -000E+00 000E+00

ELEMZINT *Z%*® STANDS FOR TNE REMATNING DATA-LIBRARNY ELENERTS/RUCLIDES NOT LISTED ABOVE, IF ANY,

[ seabrook SBC-1010_|  Document Identifier No. 32-5030938-00 | Rev. 0 | Page 31




ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL, EVALUATIONS - ENTECH ENG, - Rel. Versiom 2.2 May 23,2002}

CASEG 1 8B - OPEN CONT. FHA; CR AUTO XSOL; 1 PAN OP; 1 CFM LEARAGX; SBC-£69-D2; RG 1.25

2-Aug~03  PAGR

{INSTANTANTOUS RELEASE FROM SOURCE}

PIME INTERVAL CONCERTR . GAMMA DEPOSITION BREATRING BYA.PILT. COMPART, C COMPART, C
X/0 x/Q D/Q RATR BYPABS INT . FILTER OCCUPANCY
(houra) (rec/m3) (seg/m3) (1/m2) (m3/mec) FRACTTON BYPASS PR, FACTOR

+0000%+00 - 5,0000E-01 7.9058-04 7.9038-04 .0002+00 3.470%-04 +000E+00 8,.3088-03 1.0008+00
5.0000E-01 = 1,00002+00 7.9058-04 7.905R=04 «0002+00 3.4708-04 +0008+00 8,5808-03 1.000R+00
1.0000%400 ~ 2.0000K¢00 5.7438-04  S.743R-04 .000Es00  3.470R-04 0008600  9.213m-03  1.000%+00
2.000072+00 -~ 8.0000R+00 3.503%-04 3.5038-04 »000E+00 3.4708-04 «000E«00 9,6898-03 1.0008+00
B.0000E+00 -~ 2.40008+01 2.3558-04 2,3558-04 »000R+00 3,470R-04 .0008+00 1.017R-02 1,0008+00
2.40008+01 ~ 9,6000E+01 1.53%2-04 1.5392-04 - 000%+00 3.470%-04 .000E+00 1.088E-02 6.0008-01
9.6000%+01 ~ 7.20008+02 1.0112.04 31,011x-04 - 000R+00 3.4702-04 +000E+00 1.236n-02 4.0008-01
TIME INTERVAL COMPART A MILTIPLIERS COMPART B MULTIPLIERS COMPART C MULTIPLIERS PLOW MOLT.

(IF APPLICABMLE) (IF¥ APPLICABLE) {IF APPLICABLIE) APRAYED AREA

(hours) LEAX RATE REC.PILTER LEAK RATE REC.FILTER INTAKE/EXR REC.PILTER T0 UNSPRAYED
.0000%+00 - 5_,0000%=-01 1.000200 1.0002+00 1.0008+00 1-0008400 1.0002400 .000E+00 1.0008+00
5.00008«01 - 1,00002+00 1.000%+00 1.000%+00 . 1.0008:00 1,000%+00 1.0002+:00 . +O00R+00 1,.0008+00
1.00002+00 = 2.000024+00 1.000E4+00 1.0008+.00 1,0008+00 1.000%+00 1.0008+00 1,0002+00 1.000R+00
2.00008+00 = 8,00008+00 1.0008+00 1.000%+00 1,0008+00 1.0002400 1.0008+00 1,000E+00 1.0008+00
8.0000%+00 - 2.40000¢01 1.0002+00 1.,000%+00 1.0008:00 1.000R4+00 1.060!000 1.000%+00 1,0002+00
2.40008+01 ~ 9,.60008401 1.000R+00 1.000E+00 1.0008+00 1.0008+00 1.000R+00 1.000R+00 1.000E+00
9.60008+01 « 7,20008+02 1.0002+00 1.000%+00 1.0002+00 1.000%+00 1.0002+00 1.000E+00 1.0002+00
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ELISA-2

CAsEd 1

ELISA-3

CasER 1

ELISA-3

[LICENSING & SEVERE ACCIDENT RADTOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Versiem 1.2 May 23,2002) 2-Aug-03 PAGE 7
S8 - OPEN CONT. FiA; CR AUTO IEOL; 1 FAN OP; 1 CFM LEARAGE; SBC-669-D2; RG 1.25 (INSTANTANROUS RELEASE FROM SOURCE)
ADJUSTMENTS WENE MADE TO THE INVENTORIES OF RADIONUCLIDES WNICH ARE IM SECULAR EQUILIBRIUM WITH

THEIR PARENTS, AND WHOSK INVENTORIES WERE NOT USER-SPECIPIED, AS FOLLOWS, USING THE CONDITIONS:

NUCLIDE WALF-LIFE <= 7,.2002+02 (hrs) AND (PRECURSOR NMALP-LIPE/RUCLIDE HALY-LIPE) >= 1.000%+01

NUCLIDE FALFP-LIFE PRECURSOR NUCLIDE
NUCLIDE PRECURSOR  HALF LIFR RATIOB EQUILIBRIUN ACTIVITY ACTIVITY

(hrs) (PREC. /RUCL) FACTOR (ci) (ci)

NONZE FOUND!

[LICENSING & SEVENE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Rel. Version 3.2 May 23,2001) 2-Aug-03 PAGR 8

' SW - OPEN CONT. FEA; CR AUTO ISOL; 1 PAN OF; 1 CPM LEAKROE; SBC-6£5-D2; RG 1,38 (INSTANTANEOUS RELEASE FROM SOURCE)
USER-SPECIFIED SOURCE INVENTORY )
NUCLIDR aroyy ‘ {cL) . HOCLIDE GROUP (ci) RUCLIDE GROUP (ci)
KR 85M 1 3.50003004 I132 3 1.3000E+0S . XR13IM 1 2,60008+04
KR 85 1 2.34008403 1133 2 1,9000E+05 x®133 1 1.8000%408
m 87 1 4.4000%404 7134 2 2.1000%405 xE13%M 1 3.7000%+04
Kmes 1 6.40008¢04 1138 2 1.80008+05 =138 1 3,8000me04
13 2 9.0000%+0¢ xR131M 1 5.40002+02 =138 1 1.40008405"
[LICENSING & SEVERE ACCIDENT RADYOLOGICAL EVALUATIONS - ENTECH ENG. « Rel, Version 2.2 May 33,2001} 2=Aug=-03 PAGR 9

CASER 1

88 - OPEN CONT. FHA; CR AUTO IS0L; 1 PAN OP; 1 CPM LEARKAGE; SBC-66%-D3; RG 1.35 (INSTANTANEQUS RELEASE FROM BOURCE)
SOURCE INVENTORY FOLLOWING 8.0002+01 EOURS OF RADIOACTIVE GROWTR AND DECAY PRIOR TO RELEASK

WOCLIDE  GROUP (cl) NUCLIDE  GROUP (ci) HUCLIDR  GROUP (ci)

KR 85M 1 1.054¢2-01 I3 2 6.7532R+04 xR133M 1 1.00518+04
KR 83 1 2.3389R+03 I132 2 4.39892-06 X133 1 1.42708+0%
KR 87 1 5.07908-15 1133 F | 1.3211E+04 xB135m 1 6.5636%+00
KR 88 1 2.10458-04 1134 a 7.10908-23 =138 1 1.05838+03
RB 87 3 1.35928-10 1135 2 4.0978R+01 c8135 3 1.7093E-03
RA 88 3 2.3501E-04 x2131M 1 6.79508402 ca13s 3 1.47032-40
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ELISA-2 (LICENSING & SEVENRE ACCIDENT RADIOIOGICAL EVALUATIONS - ENTECH ENG. ~ Rel. Version 2.2 May 23,2002] 32-Aug-03 PAGE 10
CASE# 1 5B - OPEN CONT. FEA; CR AUTO ISOL; 1 PAN OP; 1 CPM LEARAGE; SBC-669-D2; RO 1.25 (INSTARTANEOUS RELERASE FROM BOURCE)

PINITE-CIOUD CORRECTION FACTORS FOR GAMMA RADIATION RXPOSURES

COMPARTMENT A COMPARTMENT B COMPARTMENT C
HENISPEE. CLOUD SPHERICAL CLOUD HEMIOPHE, CIOUD
KUCLIDE  RADIUSs o0 M RADIUS= 00 n RADYUS= 14.93 M

xR 85M . 000E+00 .000%+00 5.6168-02
KR 85 +0008+00 +0008+00 5.298R-02
KR 87 ,000£+00 . 000%+00 4.360R-02
KR 88 .000%s00 . 000%+00 4.2718-02
AB 88 .000E+00 . 0008+00 4.394%-02
1131 .000%+00 . 000%+00 5.4315%-02
X132 +0008+00 .000%+00 $.091R8-02
1133 .000%+00 .000%+00 $.208%-03
1134 .000%+00 . 000E+00 4.966%-02
1138 ,000%+00 . 000400 4.6342-02
x®131M . .000E+00 .000%+00 3.480%-01
xmi33M JO00R+00 = .0008+00 1.995R-01
x®133 .000%+00 .000%+00 9.4058-03
221358 + 0002400 «000R+00 5.6238-02
x®138 .000%+00 -000R+00 5.19482-02

MURPHY/CANPE 0002400 .0DOE+00 . 8.,660E-02 (0.733 MEV - INFORMATION ONLY)

mmmmmxmmmmammmmm-mmum.
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ELISA-2 [LICEWSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECK ENG, - Rel. Version 2.3 May 33,2003)

CASE® 1 8B < OPEN CONT. PHA; CR AUTO ISOL; 1 FAN OPF; 1 CYM LEAKAGE; SBEC-669-D2; RG 1.2%5

T w ,0000E+00 hrs

DISTRIBUTION OF RADIOACTIVITY

2-Aug~03 PAGE 11

(INSTANTANEOUS RELEASE FROM SOURCE)

NOCLIDR COMPART™M. CREM-SPRAY REC,.FILTER COMPARTM. REC.FILTER EXR.FILTER COMPANRTN., INT . FILTER ‘ REC.PILTER
A INcoMP, A N COMP, A . I coMpr, B 70 ATMOSP. [ 4 %0 come, C coMpP, C
(CLi/m3) (ci) ci) {CL/m3) (cl) (cl) (Ci/m3) (ci) (ci)
KR %M 1.0558-021 » +000E+00 0008400 +000E+00 «0008+00 +000E+00 +0008+00 .000R+00 +000R+00
ER 2% 2.339%+03 -000R+00 +000R+00 +O00B+00 +000%+00 .0008+00 «000E+00 .000R+00 «000E+00
KR 87 5.079%-13 <0008+00 . 0008+00 .000R+00 +0008+00 +000B+00 .000R+00 .0008+00 +O000R+00
KR 88 2.1058-04 -000E+00 0008+00 0002400 .0008+00 +0002+00 +0008+00 +000E+00 .0008+00
I131 6,73a%+02 -0008+00 .0008+00 0008400 .000E+00 +000R+00 +000E+00 .000E+00 .000R«+00
1132 € 399E.08  .000me00  .000Hs00  .000E+00  .DO0ESO0  .O00Ee00  ,000E«00  .000E+00 .000E+00
1133 1.321%e03  .000Es00  .000E400  .O00Es00  .000E+00  .00CE¢00  .000Es00  .000Ee0D  .000E+00
1234 7.109E.28  .000ms00  .000Me00  ,000ES00  .000ES00  .O00Ee00  .000E+00  .000E+00  .0OOE+00
nas €.098m-01  .000E+00  .000E400  .000Es00  .000E+00  .000Ee00  .000E+00  .000%s00  .000%+00
XRI3IM  6.796me02 .000Me00 ~  .000Ee00  .O00E<00  .000E400  .000R+00  .000%+00  .000E+00  .000E+00
xm13m 1.005Es08  .000Es00 . = .000E+00  .000ES00  .000E+00  .00CEe00  ,000me00  .000Ke00  ,000E+00
X2133 s €27Ee08 00000 .000Re00  .ODOE+00  .000ES00  .000E+00  .000E00  .000R400 .ODOE0D
XR135M 6.564Es00  .000Ee00 .000ms00  .ODOES00 - .000Es00 ~  .000Re0C  .0DOEs00  .000RS00  .000E+00
%2135 1.0590+03 <0008«00 . 000E+00 +O00R+00 .000R+00 . 0098000 +000B+00 +000R+00 000E+00
TOTALS
GrROU? 1 1.56884+08 +O000R+00 . D00R+00 .000R+00 . 0°6B¢0° .0008+00 . 0DOE+00 +O00E+00 .000R+00
GrOUP 2 2.077R+02 0008400 +000E+00 .000E+00 .000E+00 .0008+00 +000R+00 .000R«00 . 000%+00
GrROUP 3 .O000E+00 +0008+00 .000E+00 .0008+00 .000E+00 "+ 000K+00 +000R+00 .000E+00 . 090!000
GRND, TOT 1.5762+03% +O00E+00 +000E+00 .0008+00 .000E+00 +0002+00 .000B+00 0008400 .000E+00
TEE COMPARTMENT VOLUMES (A, B AND C) IN THIS TABLE ARE; 1.000E+00 +000E+00 §.9662+03 (m3)
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ELISA-2 [LICENSING a SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel, Version 3.2 May 23,2002)

CASES 1 &R - OPEN CONT. FHA; CR AUTO ISO0L) 1 FAN OP; 1 CFM LEAKAGE, SBC-665-D2; RG 1.2%

T = .00008400 hrs

CUNMULATIVE RELEASES PROM 0.0 TO

RELEASE RATES 70 ATMOSPHERE, INTERVAL RELEASES PROM

WITROUT DECAY IN TRANSYIT

.0000%+00 70

3-Aug-03 PAGE 12

(INSTANTANROUS RELEASE FPROM SOURCE)

. 0000E+00 hrs,

+0000E+00 hrs, AND RADIOACTIVE-CLOUD CONCENTRATIONS

WITH .000R+00 hrs IN-TRANSIY DECAY
REL. RATE INTRY RBL CUNML. REL CLOUD CONC REL. RATE INTRV REL CUML. REL CLOTUD CONe

NICLIDE (Ci/hr) (ci) 1) (Ci/n3) (Ci/hr) (cd) (c1) (Ci/m3)
KR 85M 2.1092+00 +0008+00 +000E+00 4,6318-07 2. 10‘9!000 -000%R+00 -DO0E+00 4.6318-07
KR 85 4.6788+04 < 000E+00 «0002+00 3.0372-02 4.6780R+04 +D00X+00 +000%8+00 1.027E-02
m 87 1.016E-13 «000%+00 +000E+00 3.231x-20 1.016r-13 + 0008400 «000E+00 2.3318-20
Kn 88 4,2098-03 «000E+00 «0008+00 9.2422-10 4.2098-03 .0008+00 +000E+00 9.2427-10

113 1.3308+04 000200 «000%+00 2,9638-03 1.350E+04 «000E+00 «0008+00 2.9658-03

132 8.798E-07 «000E+00 -0008+00 1.932E-13 8,798E-07 . 000%2+00 «0008+00 1.9328-313

1133 2.6428+03 <Q00B+00 ~0008+00 35.8028-04 2.642E+03 0002+00 - 000%+00 5,802E-04

1134 1.4228-23 +0008+00 .000%+00 3.122%-30 1.4228-23 +0008+00 -0002+00 3.1228-30

I138 8.196E+00 - O00E+00 .000R+00 1.8008-06 8,.196R+00 000%+00 00000 1.8002-06
XR131M 1.3592+04 »000E+00 .000R+00 2.9841-03 1.3592+04 -000E+00 +DO0R+00 2.984x-03
IN1IIN 2.010%+08 +Q00R400 -0002+00 4.4142-02 2.0108+08 000R+00 <000E+00 4.4148-02
X®133 2.8%4R+06 «000R+00 +0008+00 6.2678~01 - 2.854R+08 .0002+00 .000R+00 6.2678-01

. XB135M 1.3138+02 «000%«+00 «000R+00 2.8838-05 1.3138+02 . 0002400 . 000!;00 2.883E-0%

X135 2.1178+04 «0008+00 +000%+00 4.648R-03 2.1178+04 +000R+00 +000E+00 4.5488-03
TOTALS
GrROUP 1 3.137TR+06 +000%+00 ‘ .000X+00 6.880E-01 3.137R+06 +000B+00 . 000‘-&00‘ 6.8888-01
orOoUP? 2 1.615E+04 «0002+00 - 000B+00 3.547R-03 1.6158+04 0008400 +0008+00 3.547E-03
GrOoU? 3 +0008+00 "~ +000R+00 .0002+00 .000E+00 <000R+00 .0002+00 «000R+00 +0008+00
GRMD, 707 3.1338+08 - 0002+00 +0002+00 6.9238-01 3.1538+06 .000E+00 . 000R+00 §.923%-01

ROTE; 7THE ATMOSPHERIC CONCENTRATION OF RADIOACTIVITY IS BASED ON A DISPRRSION FPACTOR (X/Q) OF 7.905E-04 (sec/md)
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ELISA-2 [LICENSIRG & FEVERE ACCIDEMT? RADIOLOGICAL EVALUATIONS - ENTECH ERG. - Rel. Versiom 2.2 May 23,2003)

CASEf) 1 8B - OPEN CONT. FEA; CR AUTO ISOL; 1 FAN OP; 1 CFM LEAKAGE; SBC-669-D2; RG 1.23

2-Aug~-03

PAGE 13

(TNSTANTANEOUS RELEASE FROM SOURCE)

SUMMARY TOTAL RADIATION EXPOSURES (AIR JMMERSION PLUS INHALATION) (CONTINTOUS OCCUPANCY)
COMPARTMENT C
Bota Alr Beta Alr Beta Aly Gamma Aly (Geamma Alr Gamma Air Tot. Skia Tot, 8kin Tot. fikin
DOSE RATR INTVL DOB UM%, DOSRE DOSRE RATE INTVL DOS - CUX. DOSE DOSE RATE INTVL DO8 M., DOSE
? (hours) (zad/hr) (rad) {rad) (xad/hz) (xrad) (xrad) (rem/hr) (rem) {(zem)
-00008+00 -000E«+00 +000%+00 . 0008+00 .000K+00 .0002+00 +000R+00 +000R+00 .000R+00 .000E+00
5.00008-01 1.1938+00 5.5548-01 5.5540-01 1.905E-02 8.871E-03 8.871E-03 2.289E-01 1.066E-01 1.066E-01
1.0000%+00 1.108E+00 5.7428-01 1.130E+00 1.7642-02 9.168E-03 1,8048-02 2.1198-01 1,1022-01 2.1€68E-01
2.0000R+00 9.486E-01 1.0258+00 2.155E2+00 1.5138-02 1.6358-02 3,4392-02 1.81€E-01 1.9648-01 4.1328-01
8.00002+00 3.7%6r-01 3.7268+00 5.881E+00 6.0328-03 5,9348-02 9.3738-02 7.200m-02 7.107E-01 1.124E+00
2.40008+01 3.3678-02 2.2788+00 8.1598+00 5.3138-04 3.6118-02 1.290E-01 6,3062-03 4.303E-01 1.854B+00
9.60008+01 5,.728R-03 2.3172-01 8.391E+00 1.050E-06 3,6628-03 1.3358-01 1.108E-085 4.3378-02 1.3988+00
7.20002+02 1.057E-06 3.446%-03 B8.394E«00 2,569%-08 7.621E-05 1,.336E-01 2.395B-07 7.38BE-04 1,598E4+00
Gonads Gonads Gonads Breast Breagt Breast tungs Lungs tungs
DOSE RATR INTVL DOS CUN, POgE DOSE RATE INTVL DOS CoM,. DOSE DOSR RATE INIVL DOS CuM, DOSE
2 (hours) {ren/hx) {zem) (rom) (xem/hr) {zem) {xem) (resa/hr) {zem) (rem)
+0000R+00 - 0002+00 «000R+00 +000E+00 +0008+00 +0008+00 «O00E+00 «000E+00 .0008#00' +000%+00
5.0000E-02 1,0278-02 4.782E-03 4.782%-03 1.273E-02 S5.927B-03 S5.927E-03 1,279E-02 B.9%9E-03 5.955R-03
1.00008+00 9,.5088-03 4.9418-03 9.7248-03 1.1792-02 €,1358-03 1.2058-02 . 1.184E-02 6.154E-03 1.211E-02
2,0000B+00 8,.1378-03 8,.804E~03 1.053R-.02 1.007E-02 1.0902-02 2.2968-02 9,7558-03 1.076E-02 2,297B-02
8,00008+00 3,3138-03 3.178E-02 S.030%-02 3.943%-03 3,91(2-02 ' 6.210E-02 3,.245E-03 3.520%-02 5.8078-02
3.4000E+01 2.008%-04 1.917E-02 6.9488-02 3.418E-04 2.343E-02 8.5538-02 3.386R-04 1.798K-02 7.602%-02
2,60008+02 4,0728-07 1.929E-03 7.1418-02 6.04%58-07 3.3428-03 8,7808K-02 3.7168-07 1.6118-03 7.764R«02
7.20002+023 8.7%34R-09 2,083E-05 7.1438-02 1.153%2-08 3.7168-0S 8.792E-02 $.115E-09 1.877E-08 7.7658-02
R.Marrow R,.Marrow R.Marrow Bone Bur Bone flur Bone Bur Thyroid Thyrolid Thyroid
DOSE RATE INTVL P08 CUM. DOSR DOSE RATE INTVL DOS CUM. DOSE POSE RATE INTVL DOS CUM. DOSRE
* (bours) {rem/hr) (rem) (rem) {xem/hr) (rem) (rem) {rem/hr) (rem) (rem)
.00002+00 <000%+00 .0008+00 .000%+00 .000R+00 .000%+00 .000R+00 - 000E+00 +000R+00 +0002+00
5.00002-01 7.3768-03 3.3%0m-03 3.3950%-03 3.1192-02 1.4%3E~02 1.4538-02 1.6558+00 7.7038-01 7.703R-01
1.00002+00 6.736R-03 3.5018-03 6,.0891K-03 2,8908-023 1.5012-02 2.9548-02 1.5348+00 7.9708-01 1.5678«+00
2.0000R+00 5.739%-03 6.224%-03 1.311%8-02 2.4768-03 2.6778-02 5.6328-03 1,1768«00 1.347E+00 3.914E+00
8.00008+00 2,.223%-03 3.2208-02 3.5328-02 9.8428-03 9.6%¢62-02 1.5338-01 3,3862-01 3.5248+00 6,439E+00
2,4000E+01 1.903R-04 1.3158-02 4,8468-02 8,6638-04 5.0008-02 2.1218-01 3.571E-03 8,8%0R-01 7.3288+00
9,60008+01 3.0778-07 1.303R-03 4.977E-02 1.410R-06 5.954E-03 2,181B-01 4.477E-07 1.422E-02 7.342E+00
7.2000R+02 4,348R-09 1.578%8-0% 4.9788-02 2.0308-08 7.307E-08 2.1821-01 7. 430R-09 2.5358-08 7.342R+00
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ELISA-2 (LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Version 2.2 May 13,2002)

CASER 1 5B - OPEN CONT. FWA; CR AUTO ISOL; 1 FAN OPF; 1 CFN LEAKAGE; SBC-66%-D2; RG 1.28

2=-Aug-03

PAGE 1¢

(INSTANTANEOUS RELEASE FROM SOURCE)

BPEORY TOTAL RADIATION EXPOSURES (AIR IMMERSION PLUS INHALATION) (CONTIRUOUS OCCUPARCY)
COMPARTMENT C
Remaindr Remaindr Remaindr ®f£ D.XR. Xff D,E. Nff D.E.  TID Thy TIn Thy TID Thy
POSE RATE INTVL DOS CUM. DOSE DOSE RATE INIVL DOS CUM. POSE DOSE RATS INTVL, POS CUM, DOSK
? (hours) {rem/hr) {rem) (xen) (rem/hr) (vom) {xen) (ren/hr) {rem) (rem)
.0000%+00 .Q00R+00 .000E+00 J000E+00  .000E+00 .000%4+00 .000%+00 L000E+00 .0008+00 .000R+00
5.0000%-01  8.357%<03 3.893%-03 3.833E-03 6.000B-02 2.793%-02 3.793%-03 2.299E+00 1,070B+00 1.070E+00
1,0000%+00  7.738E-03 4.022E-03 7.914E-03 5.5622-02 2.889%-02 5.6802E-02 2.1308+00 1.306E+00 2.176E+00
2.0000R+00  6.S88E-03  7.147E-03 1.5068-02 4.342E-02 4.9262-03 1,061E-01 1.630%+00 1.869E+00  4.045E+00
8.0000%+00  2.540E-03 2.5478-02 4.053E-02 1.0388-03 1.371E-0% 3.431B-01 3,.276R-01 4.871E+00 8.916E+00
2.40002+01  2.181R-04 1.506K-02 5.556%-02 3.724E-04 4.50SE-023 2,802%<01 4.575E-03 1.210E+00 1.013E+01
9.6000E+01  3.552R<07 1.4938-03 S5.708E-02 4.575E-07 3.243E-03 . 2,.904%-01 2.149E-11 1.715E-02 1,014E+01
7.2000%402  S.191%-09 1.856E-05 5.7108-02 7.451E-09 2.549E-05 3.905E-01  .000N+00 8.072E-11  1,014F+01
ROL109WR  RG1109WE  RG1109WS
DOSE RATE INTVL POS  CUM. boSE
T (hours) {rem/hr) (xem) (xam)
00002400 + 0002400 . 0002400 .000+00
5.0000%-01  1.625%-02 7.567TR-03 7.567R-03
1.0000R400  1.505%.02 7,.831E-03 1.5398.02
2.0000R+00  1.291E-02 1.395E-02 2.934%-02
8.00008+00  5.148R-03  5.063E-02 7.9978-02
2.40008401  4,.5408R-04 3.0838-02 1.108%-01
9.60008+01  7.4058-07 3.2198-03 1,139E-01
7.20008402  1.0728-08 3.850%-05 1.140%-01
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ELISA-2 [LICEMSYNG A SEVERE ACCIDENT RADTOLOGICAL EVALUATIONS - ENTECH ENG, - Rel, Vorsion 2.2 May 23,3002] 2-Aug-03 PAGE 15
CASER 1 5B - OPEN CONT. FEA) CR AUTO IFOL) 1 FAN OF; 1 CPM LEARAGR; BB3C-669-D2; RG 1.25 {INSTANTANEOUS RELEASE PROM SOURCE)
OVERALL SUMMARY < TOTAL RADTATION EXPOSURES (AS APPLICADLE) FOR SCENARIO DURATION (7.2000E+03 hrs)

RECEPTOR/ORGAN COMPARTNENT A COMPARTMENT B COMPARTHEWT C OPPAITE RECEP,
(Remispher) (Spherical) (Hemispher)
Bota Alr (xed) .0002+00 -000R+00 8,394R+00 +000%+00
Gagwaa Alr (xad) .000R+00 +000R+00 1.3368-01 +000R+00
Tot. skin (rem) .D00R+00 .000R+00 1.598%400 .0002+00
(Beta Cont. (%)} [ .00} t .00] [ 94.07) { .00)
Gonads (xem) .000E+00 .000E+00 7.143E-02 L000E+00
Brenst (rem) .000E+00 .0D0R+00 8.7922-02 .000%+00
Lungs (xom) 0002400 .000%+00 7.765%-02 +000E+00
[Inhalatien (%)) t .00} { .00] [ 24.97) t .00)
R.Marrow (xem) .000E+00 000200 " 4.978R-02 .000E+00
Bone Sur (xem) ‘ .0008+00 0008400 2.1828-01 .000R+00
Thyroid = (rem) +000E+00 .0008+00 7 .342E+00 . + 000E+00
[Inhalation (%)) t .00 [ .o00] t 99.09) {  .00]
Remaindr  (xem) .0008+00 . 000400 5.7108-02 .000R+00
REE DM,  (xem) . 000K+00 ,000%+00 2.9058-01 0002400
[Inhalation (%)) [ .00} i .00) [ 76.40} .00
TID Thy (xem) .000R+00 .000E+00 1.014E401 +000E+00
RG1105WS  (rem) .000%+00 0002400 1.140%-02 .000E+00

The Dose Conversion Factors (DCPs) employed by ELISA-2 are from EFA 520/1-88<020 and EPA 402-R-93-081
{Pederal Guidance Reports 11 and 12), except for TID Thy and RG1109WE, which are as followm:

*ID Thy = Classioal thyroid inhalation dosa based on the TID-14844 DCTs (iodines only)
RG1109WB » Classical whole body ismersion dosa bused on the Reg. Guide 1.10% DCPFs
{ncbles and halogens only)
The beta dose to air is for immerzsion in an infinite cloud.

The wkin dose includes contributions from gamaa radiation (finite cloud), beta radiation (remi-infinite
cloud) and ground contamination. The skin beta-contribution percentages exclunde ground contamination.

Finite-cloud correction, if any, is nuclide specific.
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FLISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Ral., Version 2.3 May 23,2003] 2-Aug-03 PAGE 1€
CASER 1 8B - OPEN CONT. FMA; CR AUTO ISOL; 1 FAN OP; 1 CPM LEARAGE; S8C-669-D2; RG 1.28 (INSTANTANZOUS RELEASR PROM SOU'RCB)‘

SUMMARY TOTAL RADIATION EXPOSURER (AIR IMMERSION PLUS INHEALATION) (PARTIAL OCCUPANCY)
COMPARTMENT €

Beta Alr Beta Alr Beta Air Garma Aly OGamma Aly Gamma Aly Tot. Skin Tot. Skin Tot. 8kin
DOSE RATE INTVL, DOS CUM. DOSE DOSE PATR INVL DOS CUM. DOSE  DOSE RATE INTVL DOS CUM, DOSR
? (hours) (rad/hr) (xad) (rad) (xad/he) (rad) {zad) {rem/hr) (rem) (xem)

. 00002400 +000E+00 «000R+00 +0008+00 . 0008+00 -000%+00 +000R+00 . 000R+00 -0D00R+00 +-000E+00
5.0000=-01 1.1932+00 S5.554E-01 5.53548-01 1.908E-02 0.871R-03 A.871E-03 2.289%-01 1.066R-01 1.066E-01
1.0000m+00 1.1052+00 5.7428B-01 1.130%+00 1.764E-02 9.1682-03 1.804E-02 2.119%-01 1,102E-01 2,168E-01
2,00002+00 9.486m-01 1.025E+00 3J.155B+00 1.513R-02 1.6352-02 3.439%-02 1.816R-01 1.9648-01 4.1322-01

8.00008+00 3.7968-01  3.726%+00 5.8812400 6.032E-03 5.934E-02 9.373E-02 7.308R-02 7.1078-01 1.124E+00
2.40008+01 3.3678-02 3.278B+00 8,159E+00 5.313E-04 3.6118-02 1.390%-01 6.306K-03 4.303%-01 1.554E+00
9.6000E+01 5.726E-0% 2.317B-01 B8.391E+00 1.050E-06 3.6675-03 1.333E-01 1.108E-03 3.596E-02 1.5808+00
7.2000m+02 1.0578-06  3.4468-03 B8.3%E¢00 2,5698-08 7.621%-0%5 1.336%-01 2.395E-07 2.955R-04 1.581E+00

Goneads Gonads Gonads © Breast Breast Breast Tunge langs Lungs

POSE RATE INTVL DOS CuM. DOSE DOSE RATE INTVL DOS CM, DOS® DOSE RATE INTVL DOS CUM. DOSE
? (houras) (ren/hr) . {rem) . (xeom) (rem/hr) (xem) {rem) (rena/hr) {xem) (xrem)
00008400 »0008+00 «000B+00 +000R+00 +000R+00 -000‘900 +000E+0Q0Q +0008+00 +» BO0E+00 «0008+00

5,0000E-01 1.0278-02 4.7828-03 4.782E-03 1.273%-02 5.%27E-03 5.927%-03 1,279E-02 S5,.9592-03 5,.9595-03
1.0000m+00 9.5088-03 4.941FE-03 9,7242-03 1.1792-02 . 6,125%-03 1,2058-03 1.184%-02 6,134%-03 1.311E-02
2,0000E+00 8.137E-03 8.504E-03 1.853%-02 1.007E-02 1.090B-02 ' 2,2968-02 9.755R-03 1.076E-02 2.287E-03

8,0000R+00 3.2152-03 3.170%-02 5.0308-03 3.%43K-03 J.9142-02 ¢,210%-02 3.245E-03 3.520%-02 5.007R2-02
2.40008+01 2,8088-04  1.9178-02  6.948%-02 3.418K-04 2.343E2-02 8.5532-03 2,386E-04 1.7952-02 7.602%-02
9,60002+01 4.8722-07 1.187E-03 7.063E-02 6.045K8-07 1.409E-03 8.6%948-02 3,.714E-07 9.6662-04 7.699K-02
7.20008+02 8.754E-09  1.133%-05 7.065R-02 1.153R-08 1.406K-05 0.696B-03 5.1158-09 7.3068-06 7.700R-02

R.Magrow R.Marrow NR.Marrow Bona Sur  Bone Sur  Pona Bur  Thyroid Thyroid . Thyrold
. DOSE RATE INTVI POS cUM. pose DOSE RATE INTYL DOS €M, DOSR DOSE RATE INTVL DOS CUM, DOSR
? (bhours) (rem/hr) {xrem) {rem) (rem/hy) (em) {zren) (xem/hr) {rem) (xem)

+0000E4+00 0008400 «000R+00 «000%4+00 .000%+00 L« 000R+00 +000E+00 . 0002400 «000%+00 0008400
5.00002-01 7.2768-03  3,3508-03 3,390R-03 3.1192-02 1.4338-02 1.453E-02 1.6S52+00 7.703E-01 7.703E-01
1.0000R+00 6.736E-03 3,501E-03 6.891R-03 2.89%0%-02 1.501%-02 3,954B-02 1.534E+00 7.970%-01 1.567E+00
2,00002+00 5.7392-03 6,224E-03 - 1.311E-03 2.476E-02 2.6778-02 5.632E-02 1.176B¢00 1.347E+00  2,914R+00

8,0000E+00 2.2232-03  2.2202-02 3.532R-01 9.842%-03 9.696%-02 1.533E-01 2.386m-01 3.3524%+00 6.439%+00
2.40008+01 1,5032-04 1.3158-02 4,.046K-02 8.6638-04 5.83085-02 2.121E-01 3.571R-03 8.890E-01 7,320%+00
9.6000E4+01 3.0772-07  7.816R-04 4,.924E-02 1.4108-06 3.573=~03 2,.187E-01 4.477E-07 8.534E.03  7,3368+00
7.2000E+02 4.3438-09 6.310%-06 4.925R-02 2,030B-08 2.923E-03 2.158E-01 7.450%X-09 1.014E-08  7,336E+00
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BLISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Rel. Varaiom 1.2 May 23,32002) 2-Aug-03 PAGE 17

CASRG 1 5B - OPEN CONT. FEA; CR AUTO ISOL; 1 PAN OP; 1 CPM LEARAGE; 8BC-669-D1) RG 1.2%

(INSTANTANEOUS RELEASE PROM SOURCE)

SMOMRY TOTAL RADIATION EXPOSUNES (AYR IMMRRATON PLUS TMMALATION) (PARTIAL OCCUPANCY)
COMPARTIENT C ‘ ‘
Remaindr  Remaindr  Remaindr Eff D.E. Rff DX, Eff D.E. TID Thy TID Thy  TID Thy
DOSE RATE INTVL DOS CUM. DOSE DOSE RATE INTVL DOS CUM. DOSE DOSE RATE INTVL DOS  CUM. DOSE
® (hours) {xem/hr) {xem) {rem) {zem/hr) {rem) (rem) (rem/hx) (rem) (rem)
+00002400 +000R+00 -000E+00 +000%+00 <000E+00 -0002+00 . 0002400 +000E+00 .000E+00 .000E+00
S.00008-01 B.ISTR-03  3.893E.03  3.893N-03 6.000E-02 3.793E-02 2,793E-02 2.298E«00 1.0T0B+00 1.070E+00
1.0000%+00 T.738%-03  4.0328-03  7.914%-03 5.S62B-02 2.0892-02 S5.682E-02 2.130B+00 1.106B+00  2,.176E+00
2.0000%+00 6.580%-03 7.1478-03 1.506B-02 4.342B-02 4.926K-02 1.061E-01 1.830E+00 1.8692400 4,0452+00
8.0000E+00 2.548E-03 2,547E-02 4,053R-02 1.028E-02 1.371IE-01 2.431E-01 3.378E-0%3 4.871R+00 8,916E+00
2.40008+01 2.181E-04 1,506E-02 5,.550B-02 3.724%-04 4.5058-02 2.882E-01 4.375E-03 1.310%+00 1,013E+01
9.6000E+01 3.852E-07 8,960E-04 S5.648E-02 4.575%-07 1.346B-03 2.893E-01 2.148E-11 1.029E-02 1.014E+01
7.20008+02 S5.1918-09 7.426E-06  5.6492-02 7.451E-09 1.020E-05 2,.896E-01 .0O0%+00 3.229%-11  1.014E+01
RGL109WB  RG1109WB  RG1109WA
POSE RATE INTI, DOS CUM. DOSBRE
T (hours) (xem/hy) (xem) (rem)
<00002+00 . 0002400 -000R+00 000800
5,00002-01 1.6258-02 7.5672-03 7,.S67E-03
1,00002+00 1.5058-02 7.8218-03 1.539%-02
2,00008+00 1.2918-02 1.395E-02  2.934%-02
8.00008+00 5.140%-03 . 5.063E-02 7.997E-02
2.40008+01 4.540%-04. 3,.083E-02 1.308E-01
9.6000E+01 7.4058-07 1.872E-03 1,127R-01
7.20002+02 1.0728-08  1.540%-05  1.127%-01
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ELISR-2 [LICENSING & SEVERR ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECR ENG. ~ Rel. Veraion 2.2 May 23,2002} 2-Aug-03 PAGE 18
CASES 1 SB ~ OPEN CONT. PHA; CR M"!‘O ISOL; 1 FAN OF; 1 CFM LEAKRAGE; m-css-b:, RG 1.2% (INSTANTANNOUS NERLEASE FROM SOURCR)
OVERALL SUMMARY - TOTAL RADIATION BXPOSURES (AS APPLICABLE) FOR SCENARIO DURATION (7.20008+402 hrs)

PARTIAL OCCUPANCY

RECEPTOR/ORGAR COMPARTMENT A COMPARTMENT B COMPARTMENT € OPPSITR RECRP,
(Hemispherx) (Bpherical) (Bemispher)
Beta Alr  (rad) . +000%+00 .000%+00 8.39484+00 .000R+00
Camma Ay (red) <D00R+00 .0002+00 1.336E-01 .000E+00
Tot. skin (rem) .0002+00 +000E+00 1.581%+00 0007400
[Rota Cont. (%)] { .00) t .00} t 94.08) t .00]
Gonada {ren) .000%+00 .0008+00 7.0658-02 .000E+00
Breast {ren) .0008+00 .0002+00 8,69€6K-02 .000E+00
Lunge (xen) +000E+00 +0008+00 7.700%8-02 .000E+00
(Inhalation (%)} [ .00} {  .o0) [ 25.17] t .00)
R.Marrow (ren) .000Rs00 +000R+00 : 4.9258-02 000E+00
Bone Suy (rem) ‘ +000R+00 . 0008+00 2.158%.01 ‘ <0008+00
Thyroid (rem) «0008+00 » 000400 7.336E+00 -000%+00
(Inhalation (%)) t .00} { .00} [ 99.10] { .00}
Remaindr  (rem) .000E+00  .000m+00 5.649%-02 © 0002400
ESE D.E. {(vem) .0002+00 . 000R+00 ' 2.896Em-01 " .000E+00
(Inhalation (%)1 t .00) { .00) " § 76.59) t .00}
*ID Thy  (xem) 0002400 .000E+00 - 1.0142401 . 000%+00
RG1109WR  (rom) +000%+00 L000K+00 1.1272-01 .0005+00

'The Dose Converaion Pactors (DCPs) employed by ELISA-2 are from EPA 520/1-88-020 and EPA 403-R-93-081
{Pederal Guidance Reports 11 and 11), except for TID Thy and RGL109WB, which are as Followss

TID Thy = Classical thyroid inhalation dose based on the TID-14844 DCPs (1odines only)
RG1109WB = Classical whole body irmersion doce based on the Reg, Guide 1,109 DCPs
({nobles and halogena only)
The beta dose to air is for immersion in an infinite clond.

The skin dose includes contributions from garms radiation (finite cloud), beta radiation (semi-infinite
cloud) and ground contamination. The skin bsta-contribution pergentages exclude ground contamination.

Pinite-cloud correction, if any, is nuclide specific.
Partial ocoupancy ham been applied only to human exposures in Cempartment C.

wecesster N OF THIS CASE sensrenre
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ELISA-2 RUN CASE B

NN N L RO TN NN ST R RO ANNON AN VAN RA RN RO RSN IR RSO RO RANCROSANSCEAOPNNASERATeRRRRe

e FRAMATONE ANP SOPTWARE CONTROL LIBRARY o
LAl T Y N T e e e e I e T P T R R R ST T eI Y LT Yy et}
L 1] *e
**  SCL ITEM s eolisal-2 .«
** 501 FILE s /8CL/elisal-3.2/0lisa3_3.0 bl
¢* £CL, VER/MOD LEVEL, : 02 / 02 e
**  DRSCRIPTION t CSI: BLISAZ 03/02 - A computer codle fox the Lad
** esvaluation of licensing and severe accidenta at IWRs, b
**  INSTALLED DATE 1 04/17/03 e
¢  SAPRTY CODE [ . 4 : e
#¢ VALIDATION DOC. # b
** CODE SPONSOR 3 DISTEFANG JONN 13
*® TODAY'S DATE s 08/02/03 bl
** CURRENT TIME t 14:18:53 RDT b
L 4 ] X *n
** HP-UX alphal B.10.20 A 9000/703 2010238544 tw hkd
% *e

RN EEE00 048RRI NN AR R Rt e RNt AN RONeeeRa st NattReanetntResttdtddeeseny
SR SN RO RO VAN R ENRCAROON OO ANAOTCEANROCENARCPCOEANAEEO ORI SOORAINNGSORANEEROS

VN RESR AR NBOORNEIN AN RODEFVNRNEBNBANCERORE LRGN IRCORRNORONNSANNONERORNCERONNNS

. . FRAMATOME ANP SOFTWARR CONTROL LIBRANY o .
GO RPN RS RRNS PRI AN NORCUCRNPRRNNACNOE SR NOOR PSP ROR NP0 A SRR Rt RERRRNORNRERNDYROSOYD
ae ' ! *®
ee  3CL ITEM 1 oliss2,1lib e
e 5CL FILE t  /8CL/elisal_val/libh/elisal.lik ke
** SCL VER/MOD LEVEL s 01 / 00 e
*s  DESCRIPTTION + Rlisa3 Data Library ¢*

¢ JINSTALLED DATR s 06/01/701 bl
** BAPETY CODE 3 X hid
** VALIDATION DOC. # e
** CODE SPONSOR s DISTEFPANO JOEN ik
*¢ TODAY'S DATE s 08/02/03 .
*¢ CURRENT TIME s 14:18:53 EDT e
(2] (1]
** NP-UX alphal 3.10.20 A 2000/78% 2010238544 tw e
e : 1]

e SNV OORRGC RN R CAESERENREANOCC SRRV NG ENINERROENEAESS RV OPROOIRNEINA VO NEVRPOENNRAON
SPANBERCRA NN AR RS RNN R AN ENNNANNO R RN ONR AN CON VPN DENP OO R ORNRNNESVNNRN SRR PCRENENNS
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RELEASE VERSTION/LEVEL..: Version 2.3
RELERSE DATE ...ecesesed  May 33.20”

PROBLEM SURMITTED ON ..3  2-Aug-03  14118:53

INPUY PILE .. ivescsessst @limal-B.inp
DATA LIBRARY FILE ,....3 /ACL/alisa2-~2.2/alisal.1ib
OUTPUT PILE ,..uc00s:003 @lisal-p.,al2
PROTOR SPECTRA PILE #1 t alisal-B.el)
PHOTON SPECTRA PILE #2 3 elisa2-B.eld
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Rel. Version 2.2 May 23,2002) 2-xug-03 PAGE 1
INPUT DATA LISTING
Line 1 3 3 4 5 [ 7 ) 9 10 31 12
8eq. 123456789012345678901234567890123456789012345676901234567890123456789012345678901234567890123456789012343678901234567890
1 8B - OPEN CONT, FMA; CR AUTO ISOL; 1 FAN OPF; 124 CPM LEAKAGE; RG 1.195
2 10002 4 [ 8 1 0 RYNYY . § noem YYYYIYY
3 10003 0 1.0 80,0 0.0 1.000R-02
4 10004 3 0 0
3 b | 1.000E+00 0.0 0.0 xR R
L] 3 2.5002-03 2,5008-03 0.00 I BR
? 3 0.0 0.0 0.0 .7 4
.} 10005 4 Pilter efficiencien
9 2 1 0.0 0.0 92.3500E-01 0.0 9.5008-01
10 a 2 0.0 0.0 9,5008-01 0.0 9,.500B-01
11 a 3 0.0 0.0 9.9002-01 0.0 9.%00m-01
12 3 0 0.0 0.0 9.9002-01 0.0 9,9200R~01
13 10006 e.0 0.0 Paak assembly gup activity (Ci), Dased on UPSAR Table 15.7-20
14 I131 7.300%:04 1132 6.5008+04 I133 9.500E+04  I134 1.050%+08
15 I135 9.000%+04 KEROSM ©1,2%08+04 KXRNE5 7.8008+02 XR87 2.200%+04
16 KRrEA 3.300E+:04 XE131M 3.200m+02 X®133% 1.3002+04 - XE133 9.000%+04
17 XE1ISM  1.8502+04 XE135 - 1.900E+04 Xx®138 7.0008:04 . : .
18 . 10007 2 0.0 . 480,0 0,0 0.0 0.0 0.0 CORTAIRMENRT
19 10009 a 2.4608405 724.0 .500.0 0.0 0.0 0.0 CORTROL-ROOM
a0 10010 s , , ‘ ‘
31 0.0 5.0008-01 1,0008+00 2.000E+00 7,.2008+02
22 10017 2 Control room recirc rate mmltiplier
23 0,0 0.0 1.0 1.0
24 10018 6 Control room composite X/Q (sec/m))
25 0.0 1.3498-03 1.0 1.017E-03 2.0 " 6,374E-04 B.0 4.4018-04
26 a4.0 2.9392-04 96.0 2,1152-04
27 10021 1 Breathing rate (m3/sec)
28 0.0 3.5008-04
29 10023 6 Control room intake filter bypass fractiom
30 0.0 $.1792-01 1.0 S,.3558-01 2.0 3.4828-01 8.0 5.6038-01
31 24.0 8.7002-01 96.0 6,.082R8-01
32 10024 3 Ocoupancy factors
33 0.0 1.0 24.000 6.000E-01 96.000 4.0008-01
34 99999
[ seabrook SBC-1010_|  Document Identifier No. 32-5030938-00 | Rev. 0 | Page 45




BLISA.2 (LICEMSING & EEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel, Version 2.2 May 23,2002} 2-Aug-03 PAGE 2
PATA LIBRARY PARTIAL LISTING
Line 1 a 3 4 - [] 7 [ ] 9 30 11 12
8eq. 123456789012345678901234S678901234567690123456789012345678901234567890123456709012345679890123456789012345678302234567830
1 RLISA-2 DATA LISRARY - BASED ON ORIGEN-2 AND FEDERAL GUIDANCE REPORTS 11 ARD 12 VIL1 b 3
2 RELEASE DATE:; 1/13/99 vanli 2
3 REMARKS (BTART) vail 3
4 Source inventories are in Ci for the power level specified for each plant, VIL1 4
L] Decay constants are in inverse hours, vaLl 5
[ The entry line following the decay chains includes the decay constanta vaunl §
7 for each of three members {parent (P), dsvgher (D) and granddaughter vaLnl 7
L] (G)3, and the branching fxactions (P-D), (D~G) and (P-G). varny 8
9 Alx immeraion PCPs axe in [({%v or GY))/a)/(Bg/m3)}, for semi-infinite clond V2Ll 9
10 Ground-shine DCPs are in (({8v or Gy))/s}/(Bq/m2)] (surfaca contamination), V211 10
11 Inhalation DCPs are in (8v/Bg)). varl 11
12 The inhalation DCP's are for the Lung Clearance Class which ylelds tha vari 12
13 highest 2ffective Doss Equivalent (Pff D.E.); the class iam identified. vanl 13
14 Regative DCPF entries imply ‘data not awvailable®, vany 14
15 ORGAN ‘TID Thy' a Thyroid inhalation baged on TID-14844 - Iodines only. vaLi 15
16 ORGAN *RG1109WE' = Whole body garma dose using the Reg, Guide 1.109 DCPFa. vaLl 16
17 Skin DCPa are included along with tha organ DCPs, but skin is aot vary, 17
18 considered as an organ, vari 18
19 NEAD FORMATH FOR THEX RADYONUCLIDE DATA BASE : vl 19
20 Line 1 Muclide name and source inventories (2, a6,10x%,4e12.3) varr 20
a1 (Note: Nuclide sequence No. is not used) vani 21
a2 Line 2 FReader (a80) vaLl 22
23 Line 3 Decay chain (3 members) " (9%, 3(a6, 6x) ) vatla 23
24 Lina 4 Decay constants & branching fractions (8x,6012,.3) vanl, 24
as Line ] Header (as0) vawr as:
a6 Lines 6-9 18 ORIGEN-2 pbotonl and 1 ICRP=38 beta (8x%,6012.3) vanl 2¢
a7 Line 10 Header {a80) varl a7
as Lines 11-16 Dose wla fiactors (8x,6012.3) vanla  as
a8 ERD REMARKS vanl, 29
30 GENERAL DATA BASE vaLy 30
31 10 [ORGAN NAMRS - mn FORMAT (lu.ﬁ(as.lx))l VvaLlil 31
32 Gonads Broast Lunga R.Marrow Bone Sur !hyrohl vaur 32
33 Remaindy £2¢ D.B. TID Thy RG1109W8 {8%in) virya 33
3 4 [Power plants and power levels (MWt) - READ PORMAT (u:.azo,la,eu 3) varL.l 34
i ] PWR (33 GWD/MYT 3.2%) 1.000%+00 vanl 35
36 PUR (30 GWD/MT 4.2%) 1.0008+00 vaLnli 38
37 BWR (27.3 GWD/rrr I%) 1.0008+00 vanl 37
b 1] BWR (40 GWD/MT 3.4%) 1.000R+00 vanli 3
39 18 [ORIGEN-2 upper limit energy in each gamma group (MeV) (8x,6e12.3)) L 235 S 1 ]
40 2.000%-02 3.0002-02 4.5008-02 7.000%-02 1.000E-01 1.500E-01 V211 40
a1 3,0008-01 4.5008-01 7.0008-01 1.000E+00 1.500E+00 2.000R«00 V211 43
2 2,500%+00 3.0008+00 4.0008+00 6.0002+00 8.0008+00 1.1002+01 Va1l 42
43 3 Factoxra to convert data library DCPFs to proper units, as shown vaLni 43
" 1.0 Convert alr immersion DCP to [((Sv or Ov)/s)/(Ra/m%)} viLi 44
43 1.0 Convert ground shine  DCF to [({(8v or Gy)/s}/(Bq/m3)] vl 43
[l 1.0 Convert inhalation DCP to [Sy/Bq] ‘ vanT 4s
47 18 AMyx garems DCF for semi-infinite monoener, aloud sre [(Gy/s)/(Bg/m3)] VaLT 47
48 6.6768-16 1.669R-1% 2.503R-1% 3.8398~-13 $.674R-1% 8.3452-18 V211 48
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PLISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECR FMG. - Rel. Version 2.2 May 23,2002) 2-Auq-03 PAGE 3

DATA LIBRARY PARTIAL LISTING

Line 1 2 3 4 . 8 7 8 ) 10 11 12
Beq. 123456789012345678%0123545678901234567890123456789012345678901134567890123436789012334567090123456789012345678901234567890

49 1.5028-14 2.503%-14 3.039E-14 8.6748-14 8.345BE-14 1.160R=-13 V2L1 4% !

50 1.5028-13 1.8368-13 2,.337E-13 3.338E-13 4.6738-13 6.3428-13 VaL1 50

51 is Alx gamma DCP for moncenerg. ground-surface source [(Oy/s)/(Bg/ma)] VaLi 81 ‘

52 1.8298-16 1.493E-16 2.0358-17 8.181R-17 9.7678-17 1.436B-16 V2Ll 52

53 2.7608-16 4,7858-16 7.318K8-18 1.0508~-15% 1.4578-13 1.910%-1% V2Ll 53

54 2.3258-15 2.7108-18  3.243E-185  4.19%4B-13 5,386E.13 6.7592-15 varl 5S4

55 i8 8kin gamma DCP for semi-infinite monoener, aloud sra ((8v/a)/(Bg/m3)) Vil 85

56 1.138R-16 7.6%0R-16 1.4678-18 2.717R-15 4,4168=-13 6.737%-15 VaLl .{]

57 1.2392-14 2.073R-14 3.193E-14 4,7548-14 7.1088-14 1,012%-13 Vanl 37

1] 1.3178-13 1.6248-1) 32.089E-13 3,030E~13 4.30%2-13 %.9228-13 VALl 58

59 RADTORNUCLIDE DATA BASE vaLli 39

60 i1 ”R 3 (8racl) 1.,4718+01 2.186E+01 1.744E401 2.5362+01 vaLi €0

61 Pecay chain, decay constants and bhranching fractions vara, 6

62 "] 3 vaLl 62

63 6,403208-06 0,000002+00 0.0000 08000 0.000K+00 0.0008+00 0.000%+00 VILY 63

(1) ORIGEN-2 A8-group phot/dis, and ICRP.38 betas (MeV/din) Vari 64

[1] 0.0008+00 0.0008+00 0.000E+00 0.0002+00 0.0002+00 0.000E+00 V2Ll [ 1]

66 0.0008+00 0.000%+00 0.000E+00 0.000E+00 0.0002+00 0,0008+00 V2Ll {1

87 0.0008+00 0,0002+00 0.0008+00 0.000E+00 0.0008+00 0.000E+00 VALl a7

(1] 5,600E-03 ' ) ) 73 A S 1]

69 ICRP=-38 Organ DCPa < Alr ismer, Ornd shine, Inhal/Class V o . vaLy 6y

70 0.0002+00 0.00024+00 2,730E-18 0.000E+00 0.0008+00 0.000E+00 VL1 70

7 0,0008+00 3.3208-19 0,0008+00 0.0008+00 0.0008+00 vaui n

72 0.0008+00 0.000E+00 ¢.000%8+00 0.000KR+00 0.000%+00 0.000%+00 V2Ll 72

73 0,0008+00 0.0008+00 0.000R+00 0.000%+00 0.000%+00 . vaLy 73

74 1.7308-11 1,7308-11 1.730E-13 31.7308-11 1.730R-11 1.7308-11 V2Ll 74

73 1.730E-11 1,7308-11 0.0008+00 0.000E+00 vaLli 75

76 2 C 14 (8ra i) 3.12%8-08  4,723R-06 3.772E-06 5.467R-06 V2L 78

7”7 Decay chain, decay constants and branching fractions ‘ vaLyL 77

78 C 14 ‘ vaLlL, 78

79 1.,39016R~08 0. 00000&000 0.000008+00 . 0.000E+00 0.000!000 0.000R+00 V211 79

80 ORYGEN-2 18-group phot/dis, and ICRP=38 betas (MeV/dim) - Y21 B0

81 0.0008+00 0.0002400 - 0.000%4+00 0.000%+00 0.0002+00 0.0002+00 VarLe 81

82 0.000%+00 0.0002+00 0.000%+00 0.000%+00 0.000%+00 0.000E+00 V211 82

83 0,0008+00 0.0008+00 6.0002+00 0,0008+00 0.0008+00 0.000E+00 V3L1L 83

84 4.9408-02 . I . WVaLl 84

as TCRP-38 Organ DCFs - Alxr immex, Ornd shina, Inhal/Class o vanly as

(11 2.5908-19 3,520E-19 1.530%-19 1.210R-19 7.0608-19 2,190%~-19% VaLl 85

87 1.540E~19 2.2408-19 0,0008+00 0.000%+00 2.430%-16 VvaLl 87

s 2.2202-20 2.5208-20 8,650B-21 7.2%08-21 4.6302-20 1 2%08-20 vanl 1]

.1 ] 1.0308-20 1.610E-20 0.0002+00 0.000%+00 7.460%-20 VarL1L 89

0 5,6408-10 5,.640%2-10 5.6408-10 5.6408-10 5.640%-10 5.6408-10 vaLi 20 1

91 %.6408-10 5,640B-10 0.000E+00 0.000R+00 vaLl 21 : i

2 3 N13 (8rc Cl) 0.000E+00 0.000E«00 0.0008+00 0,0008+:00 vaLl1 82 1‘
|

(ceee wte,, for a total of 414 radionualides ,...)
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel, Version 2.3 May 23,2002) 2-Aug-03 PAGE ¢

CASE# 1 SB - OPEN CORT. FHA; CR AUTO IS0OL; 1 FPAN OF) 124 CPM LEARAGE; RG 1.195 (INSTANTAREOUS RELEASE YROM SOURCE)

LISTING OF INPUT DATA

PATHWAY OPTION = 4 (conp, A --> COMP, C)
COMPARTMENT A: CONTATNMENT
FILTERED RECIRCULATION RATE (ofm) = +000E+00
LEAKR RATE T0 ATMOSPRERE (frauc/day) = 4.800%+02
COMPARTNENT C; CONTROL-ROOM
TOTAL FPREE AIR VOLUME (cu ft) = 2.4608+05
INTAKE AND EXHAUST RATES (cfm) = 7.2408+02
PILTERED RECIRCULATION RATE (efm) = 5.000E+02

FILTER REMOVAL EFYFICTENCIES AND TIVE-DEPENDENT

MOLTIPLIPRS FOR RECTRCULATION RATRS, LEAK RATES,

COMP. A PLOW EETWEEN SPRAYED AMD UNSPRAYED AREAS,

NO. OF DISCRETE TINE VALUES IN INPDT = s

INTERMEDIATE RESULTS WILL B PRINTED AT THE POLLOWING TIMES (hra):
.0000%+00 '

PROBLEM END TDME (hours) = ‘ 7.20008+02

RELEASE RATES AND DOSE RATES ARR PRIOR TO TINX-STEP CHANGES, IP ANY.

ONLY EXACT SOLUTION OF THE DIFFRERENTIAL EQUATIONS WAS ENPLOYED IN
THR ANALYSIS. i
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ELISA-1 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS ~ ENTECH ENG. - Rel. Veraion 2.2 May 2%,2002)

CASES 3

2-Aug-03 PAGR S

68 - OPEN CONT. FHA; CR AUTO ISOL; 1 FAN OP; 124 CPM LEARAGE; RG 1,19% {INSTANTANERODUS RELEASE FROM SOURCE)

RECIRCULATION, EXHRUST AND INTAXKE PILTER REMOVAL EFFICIENCIES (fractions)

COMPARTMENT A RECIRC. COMPARTMENT B RECIRC, COMPARTMENT C RECIRC., EXHAUST 70 Amm INTAKE TO COMPART, C

FORM 1 FORM 3 FORM S FORM 1 FORM 2 FORM 3 FORM 1 FORM 2 PFORM 3

FORM 1 PFORM 2 FORM 3 FORM 1 FORM 2 FORM 3

NUCL.
GrROUP
1
]

3

GrROUP

[N

-0000 .0000 .0000 ,0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 L0000 .0000 .0000 .0000
.0000 .0000 .0000 L0000 .0000 .0000 .9500 9500 .%%00 ,0000 ,0000 .0000 .9%00 .93500 .9%00
0000 .0000 ,0000 .0000 .0000 .0000 9900

«9%00 .99%00 .0000 .0000 0000 .9%00 .9900 9800
USER-SPECIFIED CLASSIFICATION OF RADIONUCLIDNES ARD IRSTANTANEOUS FRACTIONAL RELEASES PROM THE SOURCE (AT T=0)
E M E N T 8 rorm 1 FORM 2 PORM 3

» } A

XE KR 1.0002+00 +000R+00 +0008+00
I B 2.5008-03 2,5008-03 +000B+00

2 +000E+00 .000E+00 .000E+00

ELEMENT “£5® STANDS FOR THE REMAINING DATA-LIBRARY ELEMENTS/KUCLIDES ROT LISTED ABOVE, IF ANY,
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ELISA-2 [LICENSING & SEVERE ACCIDEN? RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Veraion 2.2 May 23,2002)

CASES 1 8B - OPEW CONT. FHA; CR AUTO ISOL; 1 FAN OP; 124 CYM LEARAGE; RG 1,195

2-Aug-03 PAGE €

(INSTANTANEOUS RELEASE FROM SOURCE)

TIME INTERVAL CONCENTR. GRMDIA DEPOSITION BREATHING EXR.FILT, COMPART, C COMPART, C

x/Q x/Q D/Q RATE BYPABS INT.FILTER OCCUPANCY
(hours) {mec/m3) {sea/n3) {1/m2) (m3/soc) FRACTION BYPASS FR. FACTOR

+0000%+00 - 5.0000E-01 1.349%-03  1.349%-03 0002400  3.500E-04 .000E+00  $.179m-01  1.000E+00
5.0000E-01 = 1.0000E+00 1.349%-03  1.349%-03 0002400  3.500%-04 .000Z+00  5.179E-01  1.000M+00
1.0000R+00 - 2.0000E+00 1.017%-03  1.017E-03 .000E+00  3.500E~04 ,000E+00  S.355R-01  1.000%+00
2.0000X400 - 8.0000E+00 6.374%-04  6.374%-04 .000E+00  3.500E-04 .000%+00  5.482R-01  1.000%+00
5.0000E+00 - 2.4000%+01 4.401E-04  4.4012-04 .000K+00  3.500%-04 .000%e00  5.603E-01  1.000E+00
32.40002e01 - 9,6000E+01 2.939R-04  2.939E-04 .0008+00  3.500%-04 .000E+00  5.700E-01  6.000%-01
9.6000%401 - 7.2000E+02 2.1158-04  3.115E-04 -000Re00  3.500%-04 .000R+00  6.083%-01  4,000E-01
TIME INTERVAL CONPART A NULTIPLIERS CONPART B MNULTIPLIERS COMPART C MULTIPLIERS PFIOW MULT.

(IP APPLICAPLX) (I¥ APPLICARLE) {IF APPLICABLE) SPRAYED AREA

(hours) LEAK RATR REC.FILTER LEAK RATR REC.FILTER INTARKE/EXX REC.FPILTER TO UNSPRAYED

.0000%+00 - 5.0000%-01 1.000M600  1.0002s00  1.000E+00  1.000E+00  1.000R+00 . .000Es00  1.000E400 |
5.00002-01 - 1.0000E+00 10002400  1.000m+00  1,000E+00 - 1.000%400  1,000Ee00 00000  1,000E+00
© 1.00002400 - 2.0000%+00 1.0008+00  1,0008400  1.000R¢00  3.000E+00  1.000E+00  3.000E+00  1,000E+00
3.0000%400 ~ B.0000%+00 1.000R+00  1,000Es00  1.000E+00  1.000m00  1.000Es00  1.000me00  1.000E+00
8.0000%400 - 2,4000%+01 1.0008+00  1.000E400  1.000%+00  1.000E+00  1.000Ee00  1.000E+00  1.000%+00
2.4000%+01 - 9.6000E+01 1.0002400  1.000E+00  1,000ms00  1.000R+00  1.000E400  3,000%400 .~ 1.000E+00
9.6000E¢01 - 7.2000R+02 1.000%400  1.0002¢00  1.000E+00  1.000E+00  3.0002+00  1.000%+00  1.000%+00
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BLISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - BWFECK EMG, - Rel. Veraion 2.2 May 13,20012] 2-Aug-03 PAGE 7
CASER 1 5B - OPEN CORT. FHA; CR AUTO ISOL; 1 FAN OP; 124 CP? LEARAGE; RG 1.19S (INSTANTANEOUS RELEASE PROM SOURCE)
ADJUSTMENTS WERE MADE T0 THE INVENTORIES OF RADIONUCLIDES WHICH ARE IN SECULAR EQUILIBRIUM WITH

THEIR PARENTS, AND WHOSE INVENTORIES WERE ROT USER-SPECIFIED, AS FOLLOWS, USING THE CONDITIONS:

RUCLIDE MALP-LIFE <= 7.300B+02 (hrs) AND (PRECURSOR HALF-LIFR/NUCLIDR HALP-LIFR) >= 1,000E+01

NUCLIDE BALP-LIPE PRECURSOR KUCLIDE
RUCLIDR PRECURSOR  HALP LIFE RATIOS EQUILIBPRIUN ACTIVITY ACTIVITY
(hes) (PREC, /RUCL) FACTOR (ci) (ci)

NONE Frounn!
ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH £NG. - Rel, Version 2.2 May 23,2001] 2-Aug-03 PAGE 8
CASEd 1 5B - OPEN CONT. FIA; CR AUTO IS0L; 1 FAN OP; 124 CFN LEAKAGE; RG 1.193 (INSTANTANEOUS RELEASE PRON SOURCE)

m-mm BOURCR IRVENTORY

KNUCLIDR GROUP {cL) | . HUCLIDR m S (edy KUCLIDE  GROUP (Ci)

KR 85M 1 1.25002+04 I132 ‘a 6.5000E+04 XE133M 1 1.30002+04
KR 83 1 7.80008+02 I133 2 9,50008+04 XE133 1 9.00008+04
FR 87 1 2.2000R+04 I134 2 1.0500E+03 XE135M 1 1.85003+04
KR 88 ) 3.20008+04 I138 . a 9.00008+04 XE13% 1 1.90002+04

1131 2 1 3,2000%+02 x=138 1 v 7.00002+04

7.2000%+04 XE131M
ELISA~3 (LICENSING A SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Version 3.2 May 23,2002) a-Aug-03 PAGE 9
CASEf 1 8B - OPEN CONT. FPHA; CR AUTO ISOL; 1 FAN OPF; 134 CPM LEAKAGE; RG 1.198 (INSTANTANEOUS RELEASE PROM SOURCE)

SOURCE INVENTORY FOLLOWING 8,000B+01 NOURS OF RADIOACTIVE GROWTR AND DECAY PRIOR 70 RELEASE

WOCLIDR  GROUP (ca) - NUCLIDE GROUP (c1) RUCLIDE  GROUP (ci)

KR 85M 1 5.2729%-02 1131 ] 5.4018%+04 XE133M 1 8.0257%+03
KR 83 1 7.7967%+02 1132 a 2.1998%2-0¢ X=133 1 7.13318+04
R 87 1 2.539%E-18 I13) 2 6.6086E+03 XE1¥smM 1 3.2818E+00
KR 88 1 1.05238-04 I134 2 3.55458-23 XE138 1 5.2917E+02
RE 87 3 6.79608-11 1135 2 2.0489E2+01 C8133 3 8.54632-06
RB 88 3 1.17518-04 =131 i 3.85552+02 c8138 3 7.35178-42
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BLISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Rel, Veraion 3.2 May 23,2002) 2-Aug-03 PAGE 10
CASER 1 SD - OPEN CONT, FHA; CR AUTO I20L; 1 PAN OPF) 134 CPM LEARAGN; RG 1.195 (INSTANTANEOUS RELEASE PROM SOURCE)

PINITE-CLOUD CORRECTION FACTORS FOR GAMMA RADIATION EXPOSURES

COMPARTMENT A COMPARTMENT B  COMPARTMENT ¢
FEMISPRR. CLOUD  SFPNERICAL CLOUD  NEMISPNE. CLOUD
NOCLIDX RADIUS= .00 M RADIUSs .00 M RADIUSw 14.93 M

KR 85M .000R+00 . 000R+00 5.,616E-02
Kn 85 000200 .CO0R+00 5.2882-02
Kr 87 .000%+00 .0002+00 4.369m-02
K® 88 ,000%+00 . 0DOR+0D 4.371%-03
M 88 0002400 . 000E+D0 4.394%-02
1131 .000%+00 .000R+00 5.4152-02
1133 ,000%+00 +000R+00 5.091%-02
1133 .000R+00 . 000Re00 5.208%-02
1134 . 0002400 .000E+00 4.966R-02
1138 .000E+00 " .000B+00 4.6342-02
XE131M .0002+00 0002400 3.480%-01
XE1AIN 0002400 - 0002400 1,9952-01
X133 . 0O0R400 L000R+00 9.405E-02
xELISH +D00R+00 «000E+00 8,8625E-02
xE135 000R+00 +000=+00 5.1942-02 ‘
| MURPRY/CAMPE  ,000E+00 . L000R+00 . B.660E-02  (0.733 MEV - INFORMATION ONLY)
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BLISA-2 (LICENSING & SEVERE ACCIDENT RADTOLOGICAL EVALUATIONS - EXTECH XNG. - Ral, Version 2.2 May 23,2002)

CASER 1 8B - OPEN CONYT. FHA; CR AUTO ISOL) 1 PAN OP; 124 CFM LEAKAGE; RG 1.195

T = .00002¢00 hra

DISTRIBUTION OF RADIOACTIVITY

2-Aug=03 PME 11

(TNSTANTANEOUS RELEASE FROM SOURCE)

REC,FILTER EXH.FILTER COMPARTN,

NUCLIDR COMPARTM. CHEM-BPRAY REC.FILTER COMPARTM., m?.PILTER REC,FILTER
A IN coMP, A IN CoNP, A B I CoMP,. B 0 ATMOSP, -4 70 CoMp, C IN ComP, C
(ci/m3) tc1) (i) (ci/m3) (ci) (c1) (c1/m3) (c1) (1)
o5y 5.273R-02  .000B+00  .000Re00  .000Ee00  .000E+00  ,000X400  .OO0R00  .000E400 .OOOE+00
KR 83 7.797E+02 . 0008+00 «000%+00 +000R+00 +000R+00 .000K+00 .000R4+00 »0008+00 .000R+00
RR 87 2.5408-15 .0002+00 . 0002+00 - 0008400 <000R00 .000B+00 +000Re00 - 000B+00 .0008+00
KR €8 1.052E-04 +D00E+00 » 0008+00 +00084+00 ~000R+00 .0008+00 .000E+00 . 000E+00 «0008+00
nn 2.7012402  .000R+00  .000Ee00  .000ESs00  .000Es00  ,000E+00  .00ORs00  .000Re00 .000E+00
1132 1.,1002-08 +0002+00 +0008+00 +0008+00 » 000K+00 .000E+00 +000K+00 . 000R+00 .000K+00
I133 3.303R8+01 +000R+00 . 000R+00 . 000R+00 .0008+00 .000E+00 .0002+00 » 000R+00 +0008+00
I134 1.777TE-25 . 000800 +000R+00 . 000K+00 +000E+00 . 0008+00 . 000%+00 . 000K+00 .0008+00
I138 1,024R-01 +0008+00 0008400 «000E+00 - 00024+00 »000E+00 .0008+00 +« 000R+00 +000R+00
XE11IM 3,856R+02 .0008+00 «000R«00 +0008«00 «000R«+00 » 0002400 +000E+00 . 000%+00 .000%+00
XELIIM 5.026%+:03 » 0008+00 « 00000 +000E+00 +000R+00 . 000E+00 +O00B+00 . 000R+00 . 0002+00
Xri33 7.1385E+:04 + 000E+00 +000E+00 - 000R+00 +0002+00 . 000E+00 - «000R+00 .000R+00 +000%+00
XE135M 3.282E+:00 . 000E+00 .000R+00 - 0002+00 - 0N0R+00 . 000R+00 +000E+00 000B«00 +000%+00
xx138 5.2928+02 +000E+00 «000%+00 « 0008400 « 0002400 +0008+00 +000R«+00 . 000E+00 +0002+00
TOTALS
GROTP 1  7.007E404  .000EsD0  .OD0Ee00  .000Es00  .000Es00  .000E400  ,0ODB0D  ,000Ee00  .000E+00
OROUP 2 3.032E402  .O00E00  .000Re00  .O00Es00  .000Re00  .000E+00  .O00E00  .000Es00 .0OOE+00
aroUPr 3 +000%+00 +000E+00 «000R+00 +000E+00 «0008+00 . 000E+00 +000E+00 «000E+00 +0008+00
QEND.TOT  7.838%404  .000Rs00  .OD0Ee00  ,000Es00  .000Rs00  .000E+00  .000R+00  ,000Ks00 .000E+00
rHE CONPARTMENT VOLUMES (A, B AND C) IN THIS TABLE ARE:s 1.000E+00 .O000E+00 6.9868+03 {m3)
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ELISA-2 [LICENSING & SEVERR ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Ral, Version 2.2 May 23,2002)

2-Aug-03 PACE 12

CASER 1 8B - OPEN CONT. FIIA; CR AUTO ISOL) 1 FAN OP) 124 CPM LEAKAGE; NG 1.198% (INSTANTANZOUS RELEASE PROM SOURCE)
T = .0000E+00 hra RELEASE RATES TO ATMOSPNERE, [NTENVAL RELEASES FROM .00002+00 70 .0000E+00 hrs,
CUMULATIVE RELEASES PROM 0.0 70 .00002¢00 hrs, AND RADIOACTIVE-CLOUD CONCENTRATIONS
WITROUT DECAY IN TRANSIT WITH .000R+00 hra IN-TRANSIT DECAY
REL, RATE  INTAV REL  CUML, REL  CLOUD CONC ROL. RATE  INTRV REL, CUML, REL  CLOUD CONC

wocLIDE (¢i/br) ci) (c1) (ci/m3) (Ci/hr) (ci) (ci) (Ci/=3)
m® asm 1.05584+00 0002400 J000Re00  3,952R-07 1,0552+00 .000R+80 .0002+00  3.982E~07
R 85 1,5598404 .000E+00 L000Rs00  5.843E-03 1.559®404 .000%+00 .000%+00  5.843E-03
m 87 5.079E-14 . 00DE+00 .000Z+00  1,903E-20 5.0798-14 .000E+00 .000%+00  1.9038~30
™ o8 2.105%-03 000400 .000%+00  7.886E-10 2.105%-03 .000R+00 000Re00  7.886E-10

1133 5.4022+03 0002400 .000%e00  2,0248-03 5.402%+03 0002400 .000%+00  2.024E-03

1132 2.199%.07 +0D0E+00 .000R+00  8,242E-14 2.1998-07 .000%+00 L000E+00  8.342%-14
. T183 6.606%+032 .000%+00 L000E+00  2,47SR-04 6.606%402 0002400 L000%¢00  2.475E~0¢

1134 3.554E-24 L000R+00 .000R+00  1,332K-30 3.554E-a4 .000%+00 000E+00 1.332E-30

1138 2.0492+00 +000R+00 .000K+00  7,678B-07 2.049%400 . - ,DOURs00 .000E+00 - 7.678E~07
xR131M 7.7112+03 .000R+00 .000E+00  2.889E-03 7.711R+03 .000%+00 .000%+00  32,8089E-03
XEL3M 1.008%+05 .000%+00 L000E+00  3,7662-02 '1.005E+0S 0002400 .000%+00  3.766E-02
xm133 1.4278406 +000R+00 L000R+00  S,347E-01 1.427E+06 LO00E+00 . 000K+00 . 5.347E-01
XR1ISM 6.564%401 000E+00 .000%e00  2.460%-03 5.5642401 .000R+00 .D00R4+00  2.460%~05
xe138 1.058R+04 . 000E+00 .000%+00  3,966E-03 1.058%404 . 0002400 .D00R«00 -~ 3.386E-03

" woTaLs

arow? 1 1,561E+06 .000E+00 .000E+00  5.881%-01 1,561%406 .000E+00.  .000R+00  5.881%-01
GROUP 2 6.064%+03 +000E+00 .000%400  2.272E-03 6.064%+03 .000R+00 (00000  2.272R-03
GrOTUP 3 .000E+00 +000E+00 .000%+00 +000R+00 .000%+00 .0008+00 .000E+00 .000%+00
GRND.TOT  1,568E+06 .000E+00 .0002+00  5.874%-03 1,568R406 .000%+00 .000%400  S.874m-01

NOTE: THE ATHOSPEERIC CUNCENTRATION OF RADIOACTIVITY IS BASED ON A DISPERSION FACTOR (X/Q) OF 1.349R-03 (sea/m3)
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ELISA-2 {LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Version 1.2 May 23,2002)

CASER 1 8B - OPEN CONT. FNA; CR AUTO ISOL; 1 FAN OP; 124 CYM LEARAGE; RG 1.19%

2-Aug-03

PAGE 13

(IRSTANTANEOUS RELEASE FROM SOURCE)

SUMDARY TOTAL RADIATION EXPOSURES (AJR IMMERSION PLUS INHALATION) (CONTINUOUS OCCUPARCY)
COMPARTMENT C
Beta Alr Beta Alr Beta Alr Gaxna Alr OGarma Aly Oamma Aly Tot. Skin Tot., fkia Tot, Bkin
DOSE RATR INTVL DOS CUM. DOSE DOSE RATE INTVL DOS CoM. DOSE DOSE RATE INIVL DOS CUN. DOSRE
T (hours) {xad/hr) (zad) (rad) (zad/hr) (xad) (rad) {xem/hr) {xem) (rem)
+0000E+00 »0002+00 +000%+00 +000B+00 .000E+00 . 000E+00 +0008+00 +000R+00 «0008+00 .0008+00
5.00008-01 1,2038+00 S.640E-01 S5.6408-01 1,950E-02 9.1428-03 9.1422-03 2.29%%-01 1.0768-01 1.076R-0%
1.00002+00 1,098%+:00 $,749%-01 1,139E+00 1.77%E-02 9,.3158-03 1.8468=-02 2.093E-01 1.096E-01 2.1732-01
3.00002+00 9.1432-01 1.0038+00 2,142%+00 1.479E-02 1.6252-02 3.4708-02 1.7398-01 1.9108-01 4.063E-01
8.0000E+00 3.0548-01 3.3308+00 $.472R+00 4.911R~-03 5.3738-02 8,8448-02 5.7492-02 6.3052-02 1.0392+00
2.4000B+01 1,702E-02 1.58928+00 ?7.0618+00 2.719E-04 2,5488-02 1.1398-01 3.1368-03 2.9752-01 1.3368+00
9,60002+01 3.9348-03 1.040E-01 7.1658+00 1.141E8-06 1.674R2~-03 1.1%68-01 1.177R-03 1.927K-02 1.356R+00
7.20008+02 1,6838-06 4,843R-03 7.1708+00 4.093R-00 1,1078-04 1.1878-01 3.815%2-07 1,059E-03 1.337E+00
Gonada Gonads Gonads Breast _ Breast Breast Lungs Langs Lungs
DOSE RATE INTVL DOS CUM, DOSE DOSE RATE INTVL DOS CUM. DOSE DOSR RATE INTVL DOS CUM. DOSR
*? (hours) (rem/hz) (rem) (xrem) . (xem/hrx) (xem) (rem) {rem/hr) (rem) (xem)
.0000R+00 +000R+00 «000E+00 «000R+00 .000R+00 000E+00 .000%+00 ' +000%+00 « 000R+00 -000%+00
5.00008B-0} 1.1528-02 $,4032-03 5.4038-03 1.5018-02 7.504E-03 7.504%-03 4.0058-02 1.8788-02 1.0788-02
1,0000E+00 1.0518-02 5.5058-03 1.091E-02 1.461E-02 7.6482-03 1.515R8-02 3.653r-02 1.9138-02 3.791R-02
2.0000R+00 8,.6428-03 9,5458-03 2.0432-02 1.,1868-03 1.312Rm-02 2.834%-02 2.7718-03 3.1948-02 §.985R-03
8.0000E+Q0 2.7322-03 3.0698-02 5.1158-02 3,550E-03 4.111E-02 §,945%-02 5.6708-03 8.276E-02 1.5258-51
2.40008+01 1,4438-04 1.3918-02 6.3068-02 1.7778-04 1.7678-02 8.,7128-02 1.474B-04 2.278E-02 1.7548-01
9.60008+01  5,.031E-07 8,7938-04 6,5932-02 6.298%~07 1.0772-03 8.8208-02 3,7048-07 8,1508-04 1.763%~01
7.2000%+02 1.394E-08 4.0388-08 6.5972-02 1.8378-08 5.243E-05 8.8258-02 8.1247R-09 2,537R=0% 1.763m-01
R.Marrow R.Marrow R.Marrow Bone Suy Boun Sur Bone Suy Thyroid Thyroid Thyroid
DOSE RATE INTVL DOB ctM, DOS® DOSE RATE INTVL DOS c'M, poss DOSE RATE INTVL DOS con. DOSE
2 (hours) (rem/hr) (xem) {rem) (rem/hr) (rem) {xem) ‘(mlhr) {rem) {rem)
.0000E+00 «000R+00 L O00Re00 « 0002400 .000!060 .0008+00 +000%+00 +«D00R+00 . 000R+00 .0003#00‘
$,0000R-01 9.0858R-03 4.6228-03 4,6328-03 3,403%-02 1.5968-02 1.596%-02 1.3418+01 %.8162:00 S.816R400
1.0000E+00 8.9938-03 4.709%-03 9,3322-03 3.1068-02 1.6262-02 3,.2228-023 1.1348+01 8,9348+00 1,1758+:01
2.0000E+00 7.2458-03 8,006R-03 1.742r~-02 2,56J8-02 2.826R-02 6,0472-02 8,.4298+00 9,.813E+00 2.136R+01
8.00008+00 2.084E-03 2.4698-02 4,2108-02 8.2518-03 9,179%-02 1.523%~-01 1.4248+00 2.363I8+01 4.520E+01
2.4000E+01 9,.9618-0% 1.0208-02 5,2308-02 4.4458-04 4,2328-03 1.946R-01 1.2528-02 4.7658+00 4.996K+01
9,.6000E+02 3,079R-07 5.980E-04 $.290R-02 1.4132-06 2,701%-03 1.9738-01 4.576E-07 4,2648-02 $.000%+01
7.3000E+02 6.926R-09 2.141E-05 5.2928-03 3.2348.08 9,9308-08 1.974R-01 1.1938-08 3.3188-05 S.0008+01
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BLISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL BV!LU‘!!ONB - ENTECRE ENG, - Rel. Version 2.2 May 23,2002)

CASES 1 SB ~ OPEN CONT. FEA; CR AUTO ISOL; 1 PAN OP; 124 CPM LEAXAGE; RG 1,198

2-Aug-03 PAGE 1¢

(INSTANTANZOUS RELEASE PROM SOURCE)

SUMMARY TOTAL RADIATION EXPOSURES (AIR IMMERSION PLUS INNALATION) (CONTINRUOUS OCCUPANCY)
COMPARTNENT C
Remaindr Remaindr Remaindr eff D.E. ReE D.E. Eff D.BE. TID Thy YD Thy ID Thy
DOSE RATE INTVL DOS CUN. DOSR DOSE RATR IWTVL DOS CoM. DOSE DOSE RATR INTVL DOS CctM. DOSE
? (hours) {rem/hr) (xrem) (rem) (rem/hr) (rem) {xan) {rem/hx) (rem) {xem)
-0000E+00 +000R+D0 .000%+00 +0002+00 -000R+00 +000E+00 .0008+00 +000R+00 .0002+00 +000E+00
5.0000R-01 1.168R-02 S.47¢R-03 5.478%-03 3.861K-01 1.8192-01 1.819E-01 1.720E+01 B8.039E+00 8,0%59E+00
1,00008+00 1.0668-02 5.581E-03 1.106%-02 3,.5468-01 1.4562.0L 3.674E-0) 1.5718+01 8.2212+00 1.628R+01
2.00008+00 8.562R8-03 9,.569R-03 2,0632-02 2.6448-01 3.0732-01 6.7478-01 1.1678+01 1.359m+03 2.9878+01
8.0000%+00 2.4292-03 2.900E-02 4,962%-02 4.584%-02 7.4728-03 1.42212+00 1.9668+00 3.2702+01 6.257TE+01
2.40008+01 1.,1458-04 1.181R-02 6,1448-02 5.1628-04 1.5798-01 1.S580E+00 1.708R-02 6.569R+00 6.9138+01
2.60008401 3.568R%-07 8.B67R-04 6.2138-02 4.660E-07 2.1208-03 1.582R8+00 9,3248-12 $.7608-02 6.919%+01
7.20008+02 8.3698-09 2.530R-0% 6,2158-02 1.1878-08 3,.525E-05 1.5828+00 L000R+00 3.149E-1] 6.92192+01
RG1109WD RG1109WB RG1109%B
DOSE PATE INTVL DOS CUM. DOSE
2 (houxa) ({rem/hx) (xrom) {rem)
. 00002+00 «0002+00 «0008+00 +»000E+00
5.0000E-01 1.8848-02 7.8018-03 7.801E-03
1.00008+00 1.%18E-02 7.950R-03 1.573E-02
2.00008+00 1.362E-02 1.386R-03 4.9618-02
8,.00008+00 4.1918-03 4.5058-02 7.3468-03
2.40008+01 2.3198-04 2.1748-02 9,7208-02
9.6000%+01 7.4288-07 1.412R-03 2,.861E-02
7.20008+02 1.700E-08 5,2418-05 9.8672-02
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - FWTECH EWG, - Ral. Varsion 3.3 May 23,20021 2-Aug-03 PAGE 15
CASE# 1 8&n - OPEN CONT. FHA; CR ADTO ISOL; 1 FAN OF) 1324 CFM LEAKAGE; RG 1.195 (INSTANTANEOUS RELEASE FROM SOURCE)
OVERALL BUMMARY - TOTAL RADIATION EXPOSURES (AS APPLICABLE) FOR SCENARIO DURATION (7.2000E+02 hrs)

CONTINUOUS OCCUPANCY

RECEPTOR/OROGAN COMPARTMENT A COMPARTMENT B COMPARTMENT C OFFSITR RECEP,
(Hemispher) (Sphezical) (Hemispher)
Pota Alx {xad) . 000400 . 000800 7.1702+00 . 0008+00
Garma Alr (zad) . 000R+00 »000E+00 1.137E-01 .0008+00
Tot. skin (rem) - 000E+00 «000E+00 1.357E+00 .000E+00
[Beta Cont, (%)) f .00] 4 +00) [ 93.95) 4 «00}
Gonads (rem) .000B+00 000R+00 6.597TR-02 .0008+00
Breast {zrem) 0002400 - 000R+00 8.8a3E-02 .000E+00
Luangs (rem) <000R+00 . 000E+00 1.7628-01 . 000%+00
[Inhalation (%))} f .00) £ .00] [ 71.a8] [ .00}
R.Marrow (rom) +000E+00 +O00E+00 $,.2922-.02 +000R+00
Dopa Sur {rem) .D00E<00 .0008+00 1.9748-01 +000R+00
Thyrolid (rem) «000E+00 +«000E+00 . 5.000E+01 ‘ +000%+00
{Inhalation (%)} { .00} I .00} [ 995.88) { .00}
Remaindr  (xem) 0008400 .dooxooo 6.21%2-02 «000%+00
efg D.E, (rem) - 000R+00 - D00E«+00 1.5821400 +0002+00
[Inhalation (%)] t .00) [ .00) [ 96.24) f .00)
TID Thy {zem) .0002+00 . 000R+00 6.9198+01 «0008+00
RG1109WB  (rem) +0002+00 .000E+00 5.8672-02 ‘ " 000200

The Dose Conversion Pactors (DCPs) employed by ELISA-2 are from EPA 520/1-88-020 and EPA 402-R-93-081
(Pederal Ouidance Repoxts 11 and 12), except for TID Thy and RG1109WS, which are as follows:

TID Thy = Classicsl thyrold inhalation dome based on eh-‘-n‘ti-uau ‘MI {{odines only)
RG1109WE = Classical whole body irmersion dose bagsed on the Reg, Guide 1.109 DCPs
: {nohles and halogens only)

The beta does to aix is for immeysion in an infinite clouwd.

The skin dose includes contr!buﬂm from gurma rediation (finite cloud), beta radiation (semi-infinite
cloud) and ground contamination. The skin beta-contribution percentages exclude ground contaminationm,

Finita-olond correction, if any, in nuclide aspecific,
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ELISA-2 [LICENSING & SRVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Vexsion 3.3 May 23,2002)

CASE4 1 8B - OPEN CONT, FHA; CR AUTO ISOL; 1 FAN OF; 124 CYM LEAKAGE; RG 1.198

2-Aug=-03

PAGE 16

(INSTANTANEOUS RELEASE FRON SOURCE)

SUMIARY TOTAL RADYATION EXPOSURES (AIR IMMERSION PLUS INNALATION) {PARTIAL, OCCUPANCY)
COMPARTICERT C
Beta Alr Beta Air Beta Adlr Geasea Aly Gaxma Alx Gamma Alxy Tot. Skin Tot., Skin Tot, 8Skin
DOSE RATE INTVL DOS CUM. DOSE DOSE RMATE INTVL DOS CUM, DOSE DOSE RATE INTVL DO8 CUM. DOSE
T (hours) {xad/hr) (zad) (xad) (zad/hr) {zad) (rad) (rem/hz) (zem) (xem)
-0000E+00 .000R+00 . 000R+00 +000K+00 +000%+00 .0008+00 «000R+00 .000E+00 + 000R+00 .000E+00
3.00002-01 1.3032+00 S,.640B-01 5.640%-01 1,950%-02 9.1422-03 9.1422-03 2,2952-01 1,076E-01 1.078E-01
1.0000%+00 1.098%+00 5.749R2-01 1.1398+00 1.7792-02 9,.3138-03 1.846E-02 2,.093E-01 1.096E-01 2,173E-01
2.00002+00 5.1438-01 1,003%+00 2.142E+00 1,.4798-02 1.6a58~02 3,.470E-02 1.739%-01 1.9108-01 4,.083E-01
8.00008+00 3,.084E-01 3.3302+00 5.472%+00 4.9118-03 8,3738-02 8,.844E-02 5.749%-02 6.3058-01 1.039%+00
2.40008+02 1.7028-02  1,%89%+00 7.061%+00 2.719E-04 2,5488-02 1.1398~01 3.156E-03 2.97%8-01 1.336R+00
$.6000%+01 S.934E-05 1.0402-01 7.165%+00 1.141E-08 1.6748-03 1.1568-01 1.1778-08 1.1560-02 1.3488+00
7.200084+02 1,6838-06 4.843R-03 7.1708+00 4.093R-08 1.107E-04 1.1857R-01 3,.815%-07 4,.235E-04 1.348%8+00
Gonads Gonads Gonads Breast Breast MIt tamgs Iangs Lungs
' DOYE RATR INTVL DOS CUM. DOSE DOSE RATE IINTVL DOS CUM. DOSE DOSE RATE INTVL DOS cuM, DoSE
T (hours) {rem/hr) (xen) {xem) (‘rulhz) {rem) (rem) (rem/hr) (xem) {rem)
+0000R+00 +000E+00 «000R+00 -000R+00 -000E+08 « 0008400 . 0002400 . 300E+00 +000E+00 .000E+00
5.00008-01 1.1528-02 5,403R-03 5.4012-0) 1.601E8-02 7.%042-03 ' 7.5%042-03 ~ 4.,005E-~02 1.878R-02 1,878E-02
1.00008400 1.051E-02 %.505E-03 1.0918-03 1.461E-02 7.6482-03 1.5158-02 3.6332-02 1.9132-02 3,791K-02
2.0000E+00 8.842%-03 9,85458-03 2.0452-02 1.1868-02 1.318E-02 2,.8348-02 2.777E-02 3.194R-02 6.9!5!-02
8.0000E+00 2.7328-03 3,0698-02 S.115E-02 3.580%-03 4,.111E-02 6.9432-02 3,.670E-03 8.2762-02 1,5262-01
2,40008+01 1.4458-04 1.391R-02 6,.3068-02 1.777R-04 1.7672-02 8.7128-02 1.474%-04 2.278E-02 1,734%8-01
9.6000E+01 5.0318-07 5.3768-04 6.5588-02 6,.2908-07 §.463E-04 8.777R-02 3.7048-07 4.8908-04 1.7398-01
7.2000E+02 1.3%4R8-08 1.6158-05 6.5608-02 1.8378-08  2,097%-05 8.779E-02 8.1478-09 1,.013E-08 1,759%-01
R.Marrow R.Maxrew  R.Marrow Bone au Bone Bur Bone Sur Thyrold Thyrold Thyrolid
DPOSE RATH INTVL DOS CUM, DOSE DOSE RATE INTVL poS CoM. DOSE DOSR RATE INTVI, DOS CoM. DOSE
? (houra) {rem/hr) (rem) {rem) (zen/hr) {xem) (xen) (rem/hr) (rem) (xem)
+00008+00 +000%+00 +000R+00 - 000R+00 +000%+00 »000E+00 .0005000  +0008+00 .000E+00 .000E+00
5.0000B-02 9.8588-03 4,6228-03 4,6228-03 3.403%-02 1.%596m-02 1.596E-02 1.2412+01 5.816E+00 S.816B+00
1.00008+00 8.9938-03 4,7098-03 9,.332E-03 3.106E-02 1.6368-02 3.222B-02° 1.134®+01 5.934B+:00 1,1758+01
2.00008+00 7.245%-03  8,006R-03 1.7428-02 2,563%-02 2.826E-02 6.0478-02 8,429R+00 5.812E¢00 2.256E4+01
8.00008+00 2.084%-0) 3.4698-02 4.3108-02 8.251%-03 9.1798-02 1.533?-01 1,424B400 2.3638+01 4.5302+01
2.4000E+01 9.9618-03 1.0202-02 3.23302-02 4,4458-04 4.2328-02 1,946E-01 1.2538-02 4,7658+00 4.9968+01
9,60008+01 3.0798-07  3,.588%-04 5.266E-02 1.4132-06 1.6202-03 1.9628-01 4.3576B-07 2.558%-02 4.999%+01
7.2000%+02 6,9268-09 8.362R-06 $,.367E-02 3.234E-08 3.9752-03 1.9628-01 1.1938-08 1,407%-0% 4,9992+01
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ELISA-2 (LICENSING & SPVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ®NG. - Rel. Veraion 2.2 May 23,2002)

2-Aug-03 PAGE 17

CAgER 2 88 - OPEN CONZ. FHA; CR AUTO IS0L; 1 FAN OPF; 124 CPFM LEARKAGE; RO 1,195 (ITNSTANTANEQUS RELEASR PROM SOURCE)
BUMMARY TOTAL RADIATION EXPOSURES (AIR IMMERSION PLUS INMALATION) (PARTIAL OCCUPANCY)
COMPARTMENT C

Remaindy Remaindr Remaindy Eff D.E. ELE DB, Eff D.B. TID Thy TID Thy 7ID Thy
DOSE RATE INTVL DOS CcuM, DOSE DOSE RATE INTVL DOS CM. DOSE DOSE RATE INTVL DOA CUM. DOSE
T (houxa) {rem/hx) (vem) (vem) (rem/hr) (rem) (xrom) (rem/hr) (xem) (xem)
.00002+00 .000%+00 +000R+00 +0008+00 .000%+00 - 0002+00 . 000%+00 . 000R+00 +000R+00 +000R+00
S.00002-01 1.168%-02 5.4788-03 S.478R-03 3.881x-01 1,8198-01 1,8198-01 1.7208401 8.059K+00 8.0598+00
1.0000%+00 1.0862-02 5,581E-03 1.1088-02 3.5468-01 1.8568-01 3.6748-02 1.571R«01 8.2218+00 1,628E+401
2.00008+00 8,5628-03 9.369E-03 2,.0638-02 2.6448-01 3.073B=-01 6.747R-01 1.167E+01 1.3592+01 2.987E+01
8.00008+00 2.4298-03 2.95002-02 4,%28-02 4,.%504R8-023 7.4728-01 1.4221+00 1.966E+00 3.3708+01 6,.2578+01
2.40008+01 1,1488-04 1.1812-02 6.1448-02 5.162R-04 1.5792-01 1,5008+00 1.708K-02 6.35698+00 8.9138+01
9.60008+01 3.5688-07 4,120R-04  &6.1858-02 4.660R-07 1.2722-03 1.581E+00 9,3248-12 3.436r-02 6.917E+01
7.20008+02 8.3269%-09 1.0120-0% 6.1868-02 1.187R-08 1.4108-0% »1.501&&00 +000%+00 1.260m-11 6.917R+01
RG1109wa RG1109YM RG1109%D
DOSE RATRE INTVL DOS CUM. DOSE
? (bours) (rem/hr) (xem) (rem)
. 0600!400 <Q00B+00  .000R+0D +000E+00
5,00008-01 1.6848-02 7.8018-03 7.8018-03
1.00002+00 1.85188-02 7.950R-03 1.5758-02
2.0000R+00 1.2628-02 1.3862-02 2.961r-02
8.,00002+00 4.191E-03 4,505R-02 7.546%-02
2.40002+01 2,3198-04 2.174R-02 9,720R-02
92,6000E+01 7.4208-07 8.471B-0¢ 9.8058-02
7.2000E+02 1.7088-08 3.096R-05 9.8078-02
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ELTSA-2 [LICENSING & SEVERE ACCIDENT RADTOLOGICAL EVALUATIONS - ENTECH FNG, - Rel, Version 1.2 May 23,2002) 2-Aug-03 PAGE 18
CASES 1 8B - OPEN CONT. FHA; CR AUTO IB0L; 1 FPAN OPF; 124 CYN LEAXAGE; RG 1,198 (INSTANTANEOUS RELEASE FROH SOURCE)
OVERALL SUMMARY -~ TOTAL RADIATION EXPOSURES (AS AFPLICABLE) FOR SCEMARIO DURATION (7.2000E+02 hrs)

PARTIAL OCCUPANCY

RECEPTOR/ORGAN COMPARTMENT A COMPARTMENT B COMPARTMENT C OFPHITE RECEP.
({Hemispher) {Bpherical) (Hemispher)

Peta Adx  (zad) +000E+00 . 0008+00 7.170E4+00 .000R+00
Gazmun Alr (zad) +000E+00 « 000R+00 1.157E-01 .,000R+00
Pot. skin (rem) .0008+00 +0002+00 1.348E4+00 .000%+00
[Beta Cont. (%)) t .00 t .00? [ 93.95) t .00}
Gonads (ren) »000E+00 .000R+00 8.5608-02 . 0002+00
Breast (xem) .000X+00 «000R+00 8.7798-02 .000E+00
longs (rem) .000%+00 . 000R+00 1.759R-01 .000%+00
{Inhalation (%)] 4 t .00} .00} L 73.40] t .00)
R.Marrow (xem) <000E+00 +000E+00 5.2678-02  ,000Re00
Bona fur (rem) T .O000R+00 +000Ee00 - 1.9628-01 +000E+00

_ Thyroid  (rem) ‘ J000E+00 +000E+00 . - | 4.,999Re01 +000%4+00
(Inhalation (%)} T . .00} .00 [ 99.89] { .00l
Remaindr  (rem) .000%+00 .000%e00 . &.1862-02 .0008+00 ‘
Eff D.B. (rem) 0002400 +000R+00 ‘ 1.581E+00 .000E+00
(Inhalation (%)} t .00} .00 t 96.26) t .00}
TID Thy (rem) : +000R+00 .0008+00 6.9178¢01 »D00E+00
RG1109WE  (rem) +000R+00 .0DOR+00 $.807R-02 +000E+00

The Domse Conversion Pactors (DCPs) smployed by ELISA-2 are from PPA 520/1-86-020 and EPA 402-R-93-081
{Pedaral Guidance Reports 11 and 12), exuept for TID Thy and RG1109WB, which are as follows:

TID Thy = Classical thyroid inhalation dose based on the TID-14844 DCPs (iodines only)
RG1109WS = Classical whole body immersion dose Dased on the Reg., Guide 1.109 DCPs
{nobles and halogena only)
The heta dose to air is for iwmersion in an infinite cloud.

The skin dose includes contributions frem gamma radiation (£inite cloud), beta radiation (semi-infinite
cloud) and ground contemination, %The skin beta-contribution percentages axcluda ground contaminatiea.

rinite-cloud correction, if any, is nuclide specifio.
Partial occupancy has been applied only to human exposures in Compartment ¢,

cesasnnee END OF THIS CASE snneRewne
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ELISA-2 RUN CASE C

L e T T T L T L L L T T T T T T T T T T DY T

bkl PRAMATONE ANP BOFTWARE CONTROL LIBRARY .
LA AA I P I R 2 D 2 P e A P L L R L VPR R R L AP AR A LR T R L A T A P R R Y A LA I A Y Yy A Y
L 1] LAl
** 0L ITEM 1 aliss2-2 bkl
" 8CL FILE s /8CL/alisa2-2.2/elisn2_2.0 L4
** SCL VER/MOD LXVEL 3 02 / 02 L
**  DESCRIPTION s CBI: ELISA2 02/02 - A computer code for the e
** evaluation of licensing and severe acaidenta at LWRwe, hd
&% INSTALLED DATX s 04717703 .o
**  SAFRETY CODE T Y b
** VALIDATION DOC. # hkd
et CODE SPONSOR t DISTEFANO JORN bl
% TODAY'S DATE t 08/02/03 b
*¢ CURRENT TIMR s 14:19;00 EDOT L
L1 ' ! -
** EP-UX alphal B,10.30 A $000/78S5 2010238544 tw e
L 2] *e

ANV CARNPCNBNEORN AR NG S PR AN RPN RS PN PONOT RO OO0 RANE AR EORNRRR PSR RPN REOORNNORNND
CAAEAAPONBEOERAN RIS SRV ERANRORERRCNSOVANOIC PRIV VONASCRRANNRNVE NV RN ONNINGONNES

L T T T Y Y T T T T T R R L R R P T R TR Y R P R A A T T TR T T Y T g

o , FRAMATOME ANP SOPTWARR CONTROL LYERARY e

VROV ECSRNR RO N AN OO P EN P RN RN ONCRORBOE PSRNV E R OO NCONANIR RO OO IS OSSR T RONReRRERNYTY

*e . L 1]

** 5CL ITEM s alisa2.lid L L

**  £CL FIL® 1 /8CL/elisal2_v2l/1ib/elisal.lid : es

*¢  BCY, VER/MOD LEVEL : 01 /7 00 bk
gt Elisal Duta Lidbraxy o

**  DESCRIPTION
. o

06701701 hdd

**  INSTALLED DATE s

**  sAPRYY CODE :y X , ..
**  VALIDATION DOC. # -
**  CODR BPONSOR s DISTEPANO JORN v
**  TODAY'S DATE : 08/02/03 e
*s CURRENT TIMR t 14:19300 XDT e
" . ! L 2 ]
*s  pP-UX alphal B.10.20 A 9000/785 2010238544 tw . e
(2] *e

OV PN R NN TR RPN N A RO E RO RN PR AT AR RS ER RO OR PN CRGPERER ORI PRNNONORERERNOAONORVNRIRASDS
FEENAN NN R R E N A SRR RO P NONDNCRNPNO G CR OB ANSEEREDCNGTORNORNIR RO S ERNSATRARRINRRNRSEN
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ENTECH ENGINEERING, INC,,

RELEASY VERAION/LEVEL..:

RELEASE DATE ..cvveccest

PROBLEN SUERMITTED OM ,.:

INPUT PILE ccvvoscccnnnt
DATA LIBRARY PIIR .....:
OUTPUT PILE coscsrvveesd
PROTON SPECTRA PILR #1
PHOTON SPECTRA PILE #2 3

WESTBOROICH, MA

Version 2.2
May 23,2002

3-Aug-03 14:19:01
olisa2-C.inp
/8CL/alina2-3.2/6lisa2.124b
elinsa2-C.e0l2

elisal-C.013

elisal-C.eld
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ELISA-2 (LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - PNTECH ENG. - Rel. Version 2.2 May 23,2002} 2-Aug~03 PAGE 1
INPUT DATA LISTING

Line 1 2 3 4 5 [ 7 8 9 10 11 12
Heq. 12343678901234567890123456789012345678%012345678901234567890123456789012345678901234567890123456785012345678901234567890

1 88 - OPEN CONT. FHA; CR AUTO ISOL; 2 FAN OP; 224 CI'M LEARAGE; RG 1,193

a 10002 4 6 s 1 o NNYY " N k2222124

3 10003 0 1.0 80.0 0.0 1.0008-02

4 10004 3 0 o

L] 1 1.000%+00 0.0 0.0 x= KR

6 2 2.500%-03 12.500m-03 0,00 z BR

7 3 0.0 0.0 0.0 X

8 10005 4 Filter efficiencies

* 2 1 8.0 0.0 9,500%-01 0.0 5.500%-01

10 2 2 0.0 0.0 9.5008-01 0.0 $.500%-01

11 F] 3 0.0 0.0 9.9008-01 0.0 9.900%-01

12 3 0 0.0 0.0 9,9002-01 0.0 9,9008-01

13 10006 0.0 0.0 Posk assexbly gap activity (Cl), based on UPSAR Table 13.7-20

14 1131 7.2008+04 I132 €.5008+04 X133 9.500B+04 X134 1.0508+08

15 1138 9.0008+04 FRESNH 1.250B+04 KRSY 7.8008+03 XR97 2.2008+04

16 KRos 3.200R+04 XEW131M 3,.2008+02 XE133M 1.300E+04 XE133 9.000E+:04

17 XB21351 1.8508+04 X138 1.200E+04 XE138 7.000E+04 ,

18 10007 2 0.0 480.0 0.0 0.0 0.0 0.0 CONTATIIENT

19 10009 2 2.450E:05 1194, 1370.0 0.0 0.0 6.0 CONTROL-ROOY

20 10010 s .

a1 0.0 5.0008-01 1.000E+00 2.000E+00 7.200E+02

22 10017 2 Contrel room recirc raste maltiplier

23 0.0 0.0 1.0 1.0

24 10018 6 Contrel room cemposite X/Q (zec/m3)

a3 0.0 1.4032-03 1.0 1,0608-03 2.0 6.6502-04 8.0 4,5988-04

26 24.0 3.0748-04 96.0 2.2218-04

27 10021 1 DBreathing rate (m3/sec)

a8 0.0 3,%5008-04

as 10023 6 Control room intake £ilter Dypass fraction

30 0.0 5.4558.01 1.0 3.6308-01 2.0 5,75%8-01 8.0 S,.8758-01

3 as.0 5.969%-01 96.0 6.3432-0)

32 10024 3 Ocoupancy factors

33 0.0 1.0 24.000 6.000R-01 96,000 4.000E-01

34 99999
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL RVALUATIONS - ENTECK ENG, - Rel. Version 2.2 May 23,2002) 2-Aug-03 PAGE 2

DATA LIBRARY PARTIAL LISTING

Line 1 2 3 4 $ 6 Y ] L] 10 11 12
Beq. 1334561890133656"8’0123‘5610901236561590123456709012345610901234561890123(561!!01234561890123‘56789013345678901234557890
i ELISA-3 DATA LIBRARY - BASED ON ORIGEN-3 AND PRDERAL GUIDANCE REPORTS 11 AND 12 VLl b
2 RELRASE DATE: 1/13/9% vaLl 2
3 REMARKS (START) vaLnl 3
4 Source inventories are in Ci for the powsr lewel apecified for esch plant., ViLl 4
] Decay constants are in inverse hours. varnl -
[} The entry line following the decay chains includes ehc decay constants varl ]
? for each of three nembers ([parent (P), daugher (D) and granddaughter VaLli 7
.} (@)}, and the branching fractions (P-D), (D-G) and (P-G). VaLl ]
L] Ay immersion DCPs ave in [({2v or Gy))/s)/(Bq/m3)], for semi-infinite clouvd ViLi 9
10 Ground-ghine DCFs ave in [({Sv or Gy})/s)/(Bg/m2)] (surface contemination). V2nLi 10
11 Inhalation PCPs ave in [Sv/Bq)). varni 11
12 The inhalation DCP's are for the lung Clearance Clasas which yielda the varn: 12
13 highast Effective Dosa Equivalent (Rff D.E.); tha class is identified, V2Ll 13
14 Negative DCT entries imply ‘data not available', vanl 14
18 ORGAM 'TID Thy* @« Thyroid inhalation based on TID-14844 - Yodines only. vaniT 18
16 ORGAN 'RG1109WB* = Whole body ganma dose uaing the Reg. Guide 1.109 DCPa. varl 16
17 Skin DCPs are includsd aleng with the organ DCPs, but skin is not varlr 17
18 considered am an organ. = B 7% S U]
19 READ FORMATS FOR THE RADIOWOCLIDE DATA BASE : ' vanl o 1%
20 Line 1 Mouclide pane and source inventories (4%¢,86,10%,4012,.3) vanly 2o
21 (Wote: MNuclide sequence No. is not used) , , .ovard 1
22 Line 2 Headler ‘ (a80) varia 22
a3 Line 3 Decny chain (3 members) ' (9%,3(a6,6x)) vata 2y
24 Line 4 Decay constants & branching frections (fx,6012.3) ‘ vanlr 24
as Line ] Heador (a80) vaLl 2%
as Linea 6-9 18 ORIGEN-2 phatons and 1 ICRP-38 beta {8x,6012.3) varl 28
a7 Line 10 Header (a80) . varl 27
s Lines 11-16 Dose converaion facters (B3¢, 6612.3) V2Ll 28
a9 END REMARKS vatla 2
30 GENERAL DATA BASE ) vani 30
n 10 [ORGAN NAWES - READ PORMAT (11x,6(a8,4x))) vanl - 31
32 Gonads ' DBreast Lungs R.Marrow Bone Sar Thyroid VL1 32
33 Remaindy Bff D.E. TID Thy RG1109WS (S%in) vaLi N
3¢ 4 [Power plants and power lovels (MWt) - READ FORMAT (11x,220,1x,012.3) Varl 34
s PWR (33 GWD/MT 3.2%) 1.000E+00 . vaLl 33
36 PWR (50 CWD/IT 4.2%) 1.0002+00 vaL: 368
37 B¥R (27.5 CWD/MT 3%) 1.000%+:00 vaLy 37
3e BYR (40 OWD/MT 3.4%) 1.000E2+00 vaLl 3
3 18 [ORIGEN-2 upper limit energy in each gamma group (MeV) (0x,6e12.3)) VIL1 39
40 2.0008-02 3.000%-02 4.5002-02 7.0008-02 1.0008-02 1.500E-01 V2Ll 40
41 3.0002-01 4.500R-01 7.000%-01 1.000%+00 1.5002+00 2,0008+00 VALl 41
[+ 2.500%+00 3.0002+00 4.000%+00 §.0008+00 8.0002+00 1,1008+01 V2Ll 42
43 3 Factors to convert data library DCPa to proper unita, as showm vaLnli 43
(13 1.0 Comvert air immersion DCPF to ([{(Sv or ay)/s)/(Bg/m3)}] VaLlT &4
43 1.0 Convert ground shine DCPF to [{(Sv or Oy)/s}/(Bg/m2)] VaL: 43
P 1.0 Convert inhalation DCF to [Sy/Aq) : viLl 46
.7 18 Alr gawma DCPF for semi-infinite moncemer, cloud sre [(Oy/s)/(Bgq/m3)] Varli 47
40 6.676R~16 1.669E-15 2.303%-15 3,8398-1% S_674E-1S §,345E-135 VaL1 48
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FLISA-2 [LICENSING & SEVERR ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH EWG. - Rel. Versmiom 2.2 May 23,3003)] 2-Aug-03 PAGE 3

DATA LIBRARY PARTIAL LISTING

Line 1 2 3 4 s 6 ? 8 L] 10 11 12
Seq. 12345678901234567890123456789012345670%02234567890123456709012345678901234567890123456709022345678901234567890123¢4567890
49 1.5028-14 2.5038-14 3.8392-14 5.6745-14 8,345E-14 1.1688-13 ViLl 49
50 1.5022~13 1.8368-13 2.3378-13 3,338R%.13 4.673R-13 6.3422-13 V2Ll $0
51 18 Aly gasma DCY for monoenerg, ground-surface source {(Gy/s)/(Bqg/m2)] VIL1 S1
52 1.829E-16  1.493B-16 9.035E-17 8,181%-17 9,767E-17 1,.436%-16 VaL1 53
53 2.7602-16 4.785R-16 7.318E-16 1.050%-13 1.457E-13 1.910%-1% vVaLl 53
54 2.3250-15 2.7108~15 3,.2438-15  4.1%42-15 5.3B68-15 5.759%~-1% VALl S4
1] 18 gkin gamma DCY for semi-infinite moncener. cloud sre {{8v/a)/(Bg/m3)] VILL 55
56 1.138E-16 7.6%0%-16 1.4672-19 2,7178~-13 4.416E-1% 6.7378-1% VaLl 56
57 1.339%-14 2.,073%-14 3.193E-14 4,7548-14 7.108E-14 1.0128~-13 Vanl 57
58 1.3172-13 1.62348-13 2.009%-13 3,030E-1) 4.3058-13 5.93am-13 VaL1 S8
59 RADIONUCLIDRE DATA BASE vaLi 59
80 1 B 3 (sraCl) 1.471x¢01 2.196%401 1.744E+01 2.836%+01 - vaLl 60
81 Decay chain, decay constanta and branching fractions vaLly, 61
62 R 3 , vatr sz
63 6.40320E-06 0.000002+00 0.00000%+00 0,0002+00 0.000%+00 0.000%+«00 VAL1 63
64 ORIGEN-2 18-group phot/dis, and ICRP-38 betas (MeV/din) vaLlr &4
65 0.000%4+00 0,0002Z+00 0.0002+00 O0.0002+00 0.0008+00 O0.000E«00 VL1l 63
(11 . 0.000E+00 0.0002+00 0.000R+00 0.000E+00 0.000%+00 0.0002+00 V2Ll (.11
67 ‘0,000E+00 0,0002:00  0.0002400 O0.0002400 0.000E4+00 0,000E+00 V3Ll 67
1] ‘ S,.600%-03 ' ‘ s v vaLi 68
69 ICRP-38 Organ DCYs -~ Alxr immer, Ornd shine, Inhal/Class Vv VLl - 89
70 0.000%4+00 0.0008+00 2,7502-18 0,000E+00 0.000R+00 0.000%+00 VL1 70
72 0.000%+00 3.3108-19 0.000E+00 0.000E400 0.0008+00 V2Ll 7
72 0.000%+00  0,0002400 0.0002+00  0.000E+0C 0.0002¢00 0.000%+00 V2Ll 73
7 0.000%+00 0.0008+00 0.000E+00 0.000E+00 0.0002+00 ' . Vaul 73
74 3.7308-11 1.7308-11 1.730E-11 1,730E-11 1.730E-11 1,7308-11'VaL1 74
75 1,730R-11 1.7308-11 0.000E+00 0.000E+00 : vaLi 7
76 2 C 14 (8rc Cl) 3,12%8-06 4.7238-06 3.,7728-06 5.487R-06 vVaLl, 76
™ e Decay chain, decay constante and hranching fractions vanyr 77
78 c 14 ‘ : . : vary 7
79 1.380168-08 0.00000E+00 0.000008+00 0,.0008+00 O0.000%+00 0.000%+00 VaL1 79
80 ORIGEN-2 18-group phot/dia, amnd ICRP-38 betaa (MeV/dis) varnli a0
83 0.000%+00 0.000E+00 0.000R+00 0,000R+00 ' 0.000E+00 0.0002+00 VaL1 A}
82 0.0002+00 0,0002+00 0,000%+00 O0,000E¢00 0.000E+00 0.000%+00 VaL1. 82
83 0.000%+00 0.000%+00 0.000E+00 0,000%+00 0.000E+00 0.0002+00 VaLl A3
(.13 4.940%-02 v ‘ : vaLl 84
1] ICRP-38 Organ DCFs -~ Alr immer, Grnd shine, Inhal/Class ¢ ViLi »s
.1 2.590%-19 3,.520K-19 1.5302-19 1.210m-19 7.0608-19 2.190%-19 V2Ll as
8? 1,540R-1% 2,240E-19 0,000E+00 = 0,000E+00 2.4308-16 Varli 87
1] 3.2208-20 2.320%-20 8.650m-21 7.2%50%-21 4.630B-20 1.230%-20 VanLl 88
89 1.030%8-20 1.6108-30 0.000%+00 0.000%+00 7.4802-20 vaLl 89
1 5.640%-10 S.540E-10 S.6402-10 5,640E-10 5.640%-10 5.640E-10 V2Ll 90
[ 29 8.6408-10 5.6408-10 0.0002+00 0.0008+00 vaLl 2

92 3 N13 (8rec Ci) 0.0008+00 0.000%+00 O0,.0008+00 0.000%+00 vaa 92

{eees @ta., for a total of 414 rsdicnuclides ....)
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BLISA-2 [LICENSING & SEVERE ACCIDENT? RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Rel. Veraiom 2.2 May 23,2002}

CASR$ 1 SB - OPEN CONT. FHA; CR AUTO ISOL; 2 FAN OP; 274 CFM LEARAGE; RG 1,195

LISTIRG OF INPUT DATA
PATHWAY OPTION = 4 (COMP, A ==> COMN®, C)

COMPARTMENT At CONTAINMENT
FILTERED RECIRCULATION RATE (cfm) =
LEAK RATE TO ATMOSPHERE (frac/day) =

COMPARTMENT C: CONTROL-ROOM
TOPAL FREE AIR VOLUME (cu ft) =
INTAKE AND EXMAUST RATES (cfn) =
FILTERED RECIRCULATION RATE (cfm) =

PILTER REMOVAL EPFICIENCIES AND TNMX-DEPENDENT
MULTIPLIERS FOR RECIRCULATION RATES, LEAR RATES,
COMP. A FLOW BETWEEN SPRAYED AND UNSPRAYED ARFWAS,
AND PILTER BYPASS FRACTIONS ARR GIVEN BELOW,

m.oruscnmmmmsmmm-‘

INTZRMEDIAYE RESULTS WILL BE PRYNTED AT THE FOLLOWING TIWES (hrs): -

+O000%+00

PRODLEM END TINE (houxs) =

RELEASE RATES AND DOSE RATES ARX FRIOR TO TIME-STEP CHANGES, IF ANY.

ONLY EXACT SOLUTION OF THE DIFFERENTIAL EQUATICONS WAS EMPLOYED IN

THE ANALYSIS.

2~-Aug=-03

PAGE

4

(INSTANTANEOUS RELEASE FROM SOURCE)

.0002+00
4.8002+023

2.4602+08
1.194E+03
1.370E+03

7.20002+02
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ELISA-2 [LICEWSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Version 2.2 May 23,2001) 2-Aug-03 PAGR 5

CASES 1 BB - OPEN CONT. FHA; CR AUTO ISOL) 2 PAN OF; 234 CPM LEARAGR; RG 1.19% (INSTANTANEOUS RELEASE FROM SOURCE)
RECTRCULATION, EXWAUST AND INTAKE PILTER REMOVAL EPFICIENCIRES (fractiona)

COMPARTMENT A RECIRC, COMPARTMENT B RECIRC,

COMPARYMENT ¢ RECIRC, EXHAUST T0 ATMOSPMERE INTAXR 70 COMPART. C
mocL.,

GROUP FURM 1 FORM 2 FOMN 3 FORM 1 FORM 2 FORM ) FOMM 1 FORM Z FORM 3 FOMM 1 MORM 2 PORM 3 YONM 1 PORM 3 FORM 3
1 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .000D .0000 .0000 .0000 .0000 .0000  .0000
2 .0000 .0000 .0000 .0000 .0000 .0000 .9500 .9500 .9900 .0000 .0000 L0000 .9500 .9500  .8300
3 .0000 0000 .0000 .0000 .0000 .0000 .9900 .9900 .9900 .0000 .0000 .0000 .9900 .9900  .9900

USER-SPECIFIED CLASSIPICATION OF RADIONUCLIDES AND INSTANTANEOUS PRACTIONAL RELEASRS FROM THE SOURCE (AT T=0)

agro? ‘ L B " » . 3 k4 s FORM 1 oM 2 o 3
1 = 1.0002000  .000Ee00  .000B+00
2 T m 2.5002-03  2.500E-03  .000E+00
3 44

+-000%+00 -000E+00 .000E+00

ELENMFRT *ZE* STARDS FOR THE REMAINING DATA-LIBRARY ELEMWZNTS/NUCLIDES NOP LISTED ABOVE, IF ANY,
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FLISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTRCH ENG, - Rel, Version 2.2 May 23,2002) 2-Aug-03 PAGE

[

CASER 1 8% - OPEN CONT. YHA; CR AUTO If0L; 2 FAM OP; 214 CPM LEARAGE; RG 1.185 (INSTANTANEOUS RELEASE PROM SOUNCE)
TIME INTERVAL CONCENTR. GAYDDA DEPOSITION BREATHING BXn.FILY., COMPART, € COMPART, C
x/Q x/Q D/Q RATE BYPASS INT.PILTER OCCUPANCY
(hours) (sec/m3) (ssc/m3) (1/m3) (m3/mec) PRACTION BYPASS PFR. PFACTOR

+00002+00 ~ S5.0000%-01 1,4032-03 1,4038-03 +000R+00 3.500%-04 .0008+00 5.4558-01 1.000E+00
$.00002-01 ~ 1.0000%+00 1.4032-03 1.403%~03 .0008+00 3,.500R-04 +000E+00 5.45532-01 1.000E+00
1.0000E4+00 ~ 2,00008+00 1,060%-03 1.0608-03 .000R+00 3.85008-04 .000E+00 5.6308-01 1.000E+00
2.00002+00 ~ 8.00008+00 6.6502-04 8.6508-04 .0002+00 3.5008-04 «000E+00 5.7558-01 1.0002+00
A.00002+00 - 2.4000E+01 4.5988-04 4.598%-04 .0008+00 3,5002-04 +000E+00 5.8758-01 1.0008+00
2,4000m+01 - 9,6000E+01 3.0748-04 3.074K8-04 .000E+00 3.5008-04 . 0008+00 $.9692-01 6.000E-01
9,60008401 - 7.20008+02 2.2218-04 2.2218-04 ,0002+00 3,5008-04 .000E+00 6,343R-01 4.000%-01
TIME INTERVAL COMPART A MNULTIPLIERS COMPART B MULTIPLIERS COMPART C MULTIPLIERS FLOW NMULT,

(I¥ APPLICASBLE) . (IP APPLICABLE) : (IP APPLICABLE) SPRAYED AREA

(hours) LEAR RATE REC.FILTER LEAK RATE "EC, PILTER INPAKE/EXN  REC,PILTER  TO UNSPRAYED
.00008+00 - S.0000E-01 1.000E+:00 1.000E+00 1.0008+00 1.000E+00  1,000%:00 +000R+00 1.000E+00
5.00008-01 ~ 1,.00002+00 1.0008+00 1.000B+00 1.0002+00 1.0008+00 1,0002+00 . 0002400 1.000E+00
1,00002+00 - 2.0000E4+00 1.0008+00 1.000%+00 1,0002+00 1.000=+00 1,0008R+00 1.0008+00 1.000%+00
3.00002400 - 8,.0000E+00 1.0008+00 ~ 1.000m+00 1,0008+00 1.0008+00 1.0002+00 1.0002+00 1.000E+00
8,0000E+00 » 2.40002+01 1,0008+00 © L.000E+00 1.000E+00 1.000%+00 1,0002+00 1.000x+00 1.0002+00
2.4000E401 - 9,6000E+01 1.0008+00 1.0008+00 1.000%400 1.0008+00 1.000%+00 1.000R+00 1.000%200
9,.60008+01 - 7.2000E+02 1.0008+00 1.0002+00 1.0008+00 1.000%+00 1.000E+00 1.0008+00 1.0002+00
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‘BLISA-2 [LICENSING & SEVERR ACCIDEN? RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Rel, Version 2.2 May 23,2002) 2-Aug-03 PAGE 7
CASE® 1 57 - OPEN CONT. FHA; CR AUTO ISOL) 2 PAN OP; 224 CFM LEAKAGE; RO 1,195 {INSTANTANEOUS RELEASE PROM SOURCE)
ADJUSTMENTS WERE MADE TO THR INVENTORIES OF RADIONUCLIDES WHICH ARE IN SECULAR EQUILIBRIUM WITR

THEIR PARENTS, AND WHOSE INVENTORIES WERE ROT USER-APECIFIED, AS POLLOWS, USING THE CONDITIONS:

WOCLIDE HALP-LIPE <= 7,.300K+03 (hxa) AND (PRECURSOR NALP-LIPE/WUCLIDE HALF-LIFR) >= 1.000E:01

NUCLIDE MALP-LIVE PRECURSOR NUCLIDE
NUCLIDR PRECURSOR  FALYF LIFE RATIOS BEQUILIBRIUM ACTIVITY ACTIVITY
(hra) (PREC, /RUCL) FACTOR (ci) {cl)

RONE FOUNDI
RLISA-2 [LICENSING & SEVERS ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH XNG. - Rel. Version 2.2 May 23,2002) 2-Aug~-03 PAGE 8

CASE§ 1 SB « OPEN CONT. FHA; CR AUTO ISOL; 2 FAN OP; 224 CPFM LEAKAGCE; RG 1.19% {IRSTANTANEOUS RELEASE FROM SOURCE)

USER-SPECIFIED SOURCR INVENTORY

KUCLIDE GROUP (cl) NUCLIDE  GROUP .{cd) "' NUCLIDE GmOUP (ci)

KR 851 1 1.2500E+04 I132 3 6.50008+04 C o amym b ] 1.30008+04

R 835 1 7.8000E+02 I133 F 9.5000%¢04 XELID 1 9,.0000E«04

KR 87 1 2.2000E+04 1134 2 1.0500%+05 XB13sm 2 1.85008+04

KR 88 1 3.20008+04 1138 2 9.00008+04 XE135% 1 1.9000%+04
I131 2 7.20008+04 xXB131M 1 - 3.3000%+02 XR138 1 7.00002+04

ELISA-2 [LICENSING & SEVERE ACCIDENT RADTOLOGICAL EVALUATIONS - ENTECH ENG, - Rel. Version 2.2 May 13,2003] 2-Aug-03 PAGE O
CASEd 1 8B - OPEN CONT. FEA) CR AUTO ISOL; 2 FAN OF; 224 CFM LEARKAGE; RG 1,195 (INSTANTANEOUS RELEASE FROM SOURCE)

SOURCE INVENTORY FOLLOWING 8.000E+01 EOURS OF RADIOACTIVE GROWYE AND DECAY PRTOR TO RELEASE

NUCLID®R  OROUP (ci) NUCLIDE  GROUP {ci) NUCLIDR  GROOP (ci)

KR 85N 1 5.373%2-02 11 2 5.40182+04 XE13M 1 $.02578+03
KR 83 1 T.7967TE+02 1132 2 2.1995R-08 XE133 1 "7.1351E+04
KR 87 1 2.533958-18 I133 2 6.6056%+03 XE13ISM 1 3.2818%400
KR o8 1 1.0333%-04 X134 3 3,.55458-23 XE13S 1 5.39172+02
R 87 3 6,79608-11 1138 2 2,0489E+01 ’ C8135s 3 8.54638-06
RB 88 3 1.17518-04 XR131M 1 3 7.33178-41

3,0355E+02 ca13e
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ELISA-2 (LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, = Rel. VYeraion 2.2 Nay 23,20032) 2-Aug-03 PAGE 10
CASER 1 &D - OPEN CONT. FMAs; CR AUTO ISOL; 2 PAN OP; 224 CPM LEARAGE; XQ 1.19% (INSTANTANEOUS RELEASE FROM BOURCE)

PINTTE-CLOUD CORRECTION FACTORS FOR GAXOIA RADIATION EXPOSURES

HUCLIDE RADIUSw .00 M RADIUSs 00 M RADIUS= 14.93 ¥

m 8sM 000400 .000%+00 5.616%-02
m 8s 000400 000400 5.2008-02
m 87 .000E+00 0002400 €.3688-02
m 88 .000E+00 . 000®+00 .371R-02
88 0002400 .000%+00 4.3%42-02
1131 .000E+00 .000%+00 5.415%-02
1132 .000R+00 .000E+00 5.091R-02
2133 0008400 L000E+00 5.208%-02
1134 .000E+00 .000E+00 4.9668-02
2138 .000E+00 .000%+00 4.6342-02
m131M . 0002400 .000E+00- 3.480%-01
=137 +000R+00 ‘ L000E+00 1.995E-01
x™133 .000%+00 000200 | 9.4052-02
z=1 35 . 000E+00 .000E+00 s.625%-02
x=135 LO00R+00 L000E+00 5,194%-02
MURPHY/CRMPR .000R+00 .0002+00  8.860R-02  (0.733 MEV - INYORMATION ONLY)

mmxmmmxmmsmmmmmmmnmmmuu.
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ELIGA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Rel, Versienm 2.2 May 23,2002}

CASES 1

8B = OPEN CONT. PHA; CR AUTO ISOL; 2 FAN OF; 2324 CPM LERKACE; RG 1.195

T = .0000E+00 hra

NUCLIDE

KR 85m
KR 28
KR 87
KR 88

Ii131
132
I133
1134

I133
xE131in
XE13MM
XE133

XE135M
xe138

TOTALS

agrovR 1
GrOUP 2
arov* 3

. GRID. TOT

COMPARTN.
A
(C1/m3)

5.2738-02
7.797E+02
2.5408-153
1.0528-04

2.7018¢02
1.1008-08
3.303E+01
1.777E-25

1.024r-01
3.8568+02
8,026R+03
7.1358+04

3.2022+00
5.39218+02

7.007E+04
3.0328+02
+0008+00

7.6388+04

CHEM-SPRAY
IN CoMP, A

(c1)

.0002+00
.000E+00
000E+00
+0002+00

.000R+00
+O00E+00
.000E+00
«000E+00

.000R+00
', 000R+00
+000E+00
000R+00

.000E+00
+0008+00

.0008+00
»000E+00
L000R+00

+0008«00

DISTRIBUTION OF RADIOACTIVITY

ch)

+ 0008200
«000R+00
«0008+00
. 0002400

0008400
. 0002+00
- 000R+00
« 0008400

0002+00
«0002+00
+0002+00
+« 0002400

0002400

+000R+00

+0008+00
«000B+00
-000R+00

«000R+00

REC.PILTER COMPARTM.
comMpP. A

»
(ci/m3)

«000%+00
- 0008400
+.000E+00
«0008+00

+000B+00
.0002+00
+000R+00
. 0002+00

»000E+00
»0002+00
+000B+00
oQOQEOOO

+0008+00
«000E+00

. 000R+00
.000R+00
+000R«+00

+»000E+00

THE COMPARTMENT VOLUMES (A, B AND C) IN THIS TABLE ARE:

(ci)

.0008+00
.0008+00
-0008+00
.000%+00

+0008+00
+000B«00
+000E+00
. 000%+00

.000R+00
«000E+00
.000%+00
.000E+00

© LO00R+00
L000%+00

.O00R+00
.0008+00
.000R+00

+000%+00

1.0002+00

2-Aug-08 PAGE 11

(INSTARTANEOUS RELEASE FROM SOURCE}

REC.FILTER EXH.PFILTER COMPARTM,
IN CONP, B

*0 ATNOEP. c
(ci) (ci/m3)
.000R+00 .0002+00
.0DOR+00 .000E+00
.000E+00 .000E+0D
.000R+00 . 0008-000
. 0008+00 .0008+00
.0002+00 .000E+00
.000%+00 .000%+00
<000%+00 000400
+000E+00 +000%+00
.000%+00 . .000E+00
.0002400 . «000E+00
+000R+00. +000E+00
0002400 .0002+00
~000E+00 +000E+00
.0002+00 0002400
< 0002400 <000%+00
.000%4+00 .000E+00
.000%+00 .000E+00
L000%+00 6.9662403  (m3)

INT.FILTER REC,FILTPR

70 comp, C

(c1)

. 0002400
«000R+00
.000E+00
«000%=+00

+000R+00
«000R+00
+ 0008400
«000R%+00

«000E+00
+000E+00
«O00E+00

.000E+00

.0002+00
.000K+00

.000E+00
"«000R+00
-000R«+00

<000E+00

IN COMP. C
(c1)

. 0008+ 00
.000R+00
.0008+00
.000R+00

.0008+00
«000E+00
»000R+00
+000R+00

«000E+00
«000R+00
«000R+00
+000E+00

+000B+00
+000E+00

.0008+00
+O000E+00
»0008+00

+000%+00
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECK ENG, - Rel, Version 2.2 May 23,2003)

CASES 1 g1 - OPEN CONT. FEA; CR AUTO IS0L; 2 FAN OF; 224 CFM LEAKAGR; RG 1.193

T = .00008+00 hrs

CUMULATIVR RELEASER PROM 0.0 TO

RELEASE RATES 0 ATMOSPERRE, INTERVAL RELEASES PROM

WITHOUT DECAY IN TRANSIT

«0000%+00 TO

+00008+00 hrs,
.0000E+00 hys, AND RADIOACTIVE-CLOUD CONCENTRATIONS

2~-Aug-03 PAGE 12

(INSTANTANROUS RELEASE PROM SOURCE)

WITE ,000E+00 hrs IN-TRANSIT DECAY

REY,. RATE
NUCLIDE (Ci/hr)
m 85N 1.0552+00
R 985 1.55924+04
m a7  5.079B-14
KR a8 2.1052-03
1133 $.4027+03
1132 2.1992-07
1133 6.606E+02
1M 3.554%-24
1135 2,049%+00
x®131M 7.721E+03
xRN 1.005R+0%
AN18Y 1.427E+06
XR1ISH  6.564E+01
XE135 1.058%+04

1.561R+06
6.0642+03
+000E+00

1
a
3
. GRND.TO? 1.%688+06

INTRV REL
(ci)

<000E+00
«000%+00
+0008+00
.0002+00

«000E+00
.000E+00
.000E+00
+Q00R+00

+000E«00
+000E+00
.00DE+00
.000E+00

- 000R«00
+0008+00

«0002+00
- 000E+00
«0008+00

.000E400

CUML. REL
(ci)

«<000E+00
+0002+00
+0002+00
+0002+00

+000E+00
+000K+00
000E+00
.0008«+00

.000E+00
+0008+00
+000K+00
+D00E+00

-000%+00
+0008+00

0008400
+.000E+00
+000E+00

+000E+00

CLOUD CONC
(Ci/m3)

4.110%-07
5.077E-03
1.9798-20
8.2022-10

1,1058-03
8.5728-14
2.574B-04
1.385x-30

7.9858.-07
3.0032-03
3.917E-02
5.561B-01

3.530%8-053
4.125%-03

6.0958-01
2.363%-03
.000K+00

6,1098-01

RREL., RATE
(Ci/hx)

1.0558+00
1.5598+04
5.0798-14
3.105E-03

5.402E+03
2.199%-07
6.606%+02
3,.5848-24

2.0492+00

7.7T11E8+03 .

1.0052+05
1.427%+06

6.5648+01

1.0588+04

1.561R+06

6.0648+03
«000%+00

1,5808+08

INTRV REL
(cd)

«-000R+00
- 000E+00
+000R+00
«0002+00

+0008+00
«000%+00
«000E+00
<000E+00

" +000R+00
+000R+00
+O00E+00

+000E+00

«000E+00
+000E+00

000R+00
«000E+00
+000R+00

<000R+00

CUML. REL
(cd)

.000R+00
.000R+00
.0008+00
.0008+00

.0008+00
~000R+00
<0008+00
«000B+00

+000R+00
0008400
' . DO0E+00
0002400

+000B+00
' +000E4+00

+000E+00
-D00E+00
< 000E+00

+000R+00

(ci/nY)

4.1108-07
6.077E-03
1.979E-20
8.3028-10

2.1058-03
8.5728-14
2.574B-04
1.385R-30

7.9852-07
3.005®-03
3.9178-02
85.5618-01

2.5582-05
4.12%2-03

6.0858-01
2.3638-03
-0008+00

6.1092-01

NOTE: THE ATMOSPHERIC CONCENTRATION OF RADIOACTIVITY IS BASED ON A DISPERSION PACTOR (X/Q) OF 1.403R-03 (mec/m3)
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RLISA-2 (LYCENSYNG & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS « ENTECH ENG, = Rel. Verslon 2.2 May 23,2002)

CASEG 1 6B - OPEN CONT, FHA; CR AUTO ISOL; 2 FAN OP; 224 CFM LEARAGE; RO 1,198

3-Aug-03

PAGE 13

(INSTANTANEOUS RELEASE PROM SOURCE}

STMNRY TOTAL RADIATION EXPOSURES (AIR TMMERSION PLUS INHALATION) (CONTINUOUS OCCUPANCY)
COMPARTMENT €
Beta Alrx Beta Alr Beta Alr Gawreon Alxr Gawma Ay Gemma Alr Tot. 8kin Tot, Skin Tot, fkin
DOSE RATE INTVL D03 CUM. DOSS DOSE FATE INTVL DOS Ct, DOSE DOSE RATE INTVL DO8 CUH. DOSR
T (hours) (rad/hz) (zad) {rad) (xad/hx) (xad) . (zad) {ren/brx) (vem) {xem)
+0000R+00 0002400 +000%+00 .000R+00 +0008+00 +000E+00 .000E+00 .0008+00 . 0002400 .0008+00
5.0000E-01 1,960%+00 9,4308-01 9.430%-01 3.178R-03 1.5298-02 1.5298-02 3.7408-02 1.8008-01 1.8008-01
1.0000E+00 1.6898+00 9.107R-01 1.854%+00 2.7388-02 1.476E-02 3.008E-02 3.2212-01 1.737E-01 3.537E-01
2.00008+00 1,254%+00 1.481E+00 3.314%:00 2.027E2-02 2.3635E-02 5.3708-02 2.3842-01 2,781E-01 €,.3188-01
8.00008+00 2.1108-01 3.507R+00 6.8218+00 3,387E-03 5.6502-02 1.1028-01 3.9688-02 €.637R-01 1.29€6E+00
2.40008+01 2.457%-03  7.1328-01 7.534E+00 3,990R-08 1.344E-02 1,216E-01 4,502R-04  1,3372-01 1.429E+00
9,60008+01 5.9342-05 1,9718=-02 7.5542+00 1.1498-06 3.3538-04 2.2208-01 1.183E-08 3,7188-03 1,433x+00
7.20002+02 1,7648-06 4.9788-03 7.559%+00 4,.388E-08 1.1448-04 1.2218-01 3,.997R-07 1.0928-03 1.4348+00
Gonada Gonads Gonads Breast = Preaat Breast lungs Iangs lungs
DOSE RATR INTVL DOB CUM, DOSE DOSE RATE INTVY, DOS CUM. DOSE DOSE RATR INTVL DO CUM, DOSE
T (hours) (rem/hr) (vem) (rem) (rem/hr) (rem) (rem)  (xrem/hr) . (xem) {rem)
» 00008400 +G008+00 «0008+00 +Q00%+00 - 000K%+00 +CG00R+00 +000E+00 .O00E+00 +ODOR+D0 . 000K+00
. 5.,00002-01 1.887E-02 9,0028-03 9.082R-03 3.8363-01 1.268R.02 1.268E-02 &.7738-03 3.2608-02 3.260%-02
1.0000E+00 1,6268-02 8.767%-03 1,7858-02 2.2718-02 1.2258-02 ‘2.l9!!-03 5.8348-02 3.146%2-02 6.,4068-02
2.00002+00 1.168E-02 1.384%-02 3.168%-02 1,580m-02 1.902x-02 4.395E.02 3.39%0E-02 4.4952-02 1.0908-01
8.00008+00 1.815E-03 3.1428-02 &,320m-02 2.3452-03 4.071R-02 8,.466E2-02 3,097E-03 8.4308-02 1.7332-01
2.40008+01 2.0932-05 6,004%-03 6,929R-03 2.546E-05  7.458E-03 9.213¢-02 1.718E-05 5,984E-03 1.7938-01
9,.8000E+01 5,0308-07 1.687%-04 6.9368-02 6.305R-07 2,063E-04 9,232E=02 3I,.685E-07 1.352E-04 1.794E-01
7.20008+02 1.461R-08 4.150%-05 6.940%-02 1,925E-08 B5.3%4E-05 9.238E-02 0,353CE-09 2.394E-08 1.784E-01
R.Marrow R.Marrow R.Magrow Bone Sur Bona fSur Bone fur Thyroid Thyroid Thyroid
DOSE RATE INTVL DOS CON. DOSE DOSR RATR INTVL DOS CUM, DOSE DOSE RATE INTVL PO8 CUM. DOSE
T (hours) (ren/hx) {renm) {zem) (zem/hr) (rem) (rem) (rem/hx) (xem) (rem)

., 0000B+00 +000%+00 «000R+00 +0008+00 +000R+00 +0008+00 .000E+00 0008200 .0008+00 .000E+00
5.0000R-02 1,629%2-02 7.837%-03 7.837R-03 %.566R-02 2,6708-02 2,6788-02 3.1302+02 1.019%+01 1.019%+01
1.00002+00 1.403%-02 7,5658-03 1.540%-02 4.7978-032 2.586E-02 S.364E<02 21.829E+01 9.833R+00 2,0058+01
2.000024+00 9,558R-03 1.1638-02 2.7038-02 3.480m-02 4.101K-02 9.365E~-02 9,910%+00 1.3678+01 3.3728+01
8.0000R+00 1.2748-03 2.3921R-02 5.036R-02 5.5458-03 9.4718-02 1.884K-01 2,.52)E-01 1.5788+01 4.945E+01
2.4000E+01 1.4152-05 4.19%E-03 35.515R-02 6.403E-05 1.864E-02 2.070E-01 3,.3538-05 &.146R-01 4&.991FK401
9.6000E+01 3.065E-07 1.1178-04 5.5268-02 1.406R-06 5.064E-04 2.075R-01 4,.85698-07 1.8008-04 4.9918+01
7.2000E+02 7.2578-09 2.1%08-0% 5.5298-02 3.3098-08 1.017E-04 2.076%-01 1.2%0E-08 3,811E-08 4.991E+01
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ELISA-2 [LICERSING & SEVERE ACCIDENT RADTOLOGICAL EVALUATIONS - ENTECH ENG, - Rel, Version 3.2 May 23,2003) 2-Aug-03 PAGE 14
CASEQR 1 BB - OPEN CONT. FWA) CR AUTO IS0L; 2 FAN OP) 2324 CFM LREARAGE; RG 1.19% (INSTANTANEOUS RELEASE FROM SOURCR)
STIONRY TOTAL RADIATION EXPOSURES (AIR IMMBRSION PLUS INNALATION) (CONTINUOUS OCCUPANCY)
COMPARTMENT C©
Remaindy Remaindr Remaindr  X2f D.E, Bf¢ D.E. EL£ D.E. TID Thy TID Thy TID Thy
DOSE RATE INTVL DOS CUX. DOSE DOSE RATE INTVL DOS CUM, DOSE DOSE RATR  INTVL DOJ CUM. DOSE
T (hourn) {(ren/hy) (rem) (rem) (rem/hr) (xem) (xem) (rem/hx) {xem) (rem)
.0000%+00 .0008+00 +000%+00 .000%+00 0002400 .0002+00 +000E+00 .0002+00 +O00E+00 .000E+00
5.0000E-01  1.9328-02 9.299%-03 9.3998-03 6.521%-01 3,.184E-01 3,184R-01 2.937B+01 1,412E+01 1.412E4+01
1.0000E+00  1.665E-02 8.377E-03  1,828E-02 S5.7128-01 3.0702-01 6.261%-01 2,.533E+01 1.365E+01 2.778E+01
2.0000E+00  1.125%-02 1.375E-02 3.2032-02 3.1228-01 4.287%-01 1,055R+00 1.3728+01 1.894E+01  4.671%+01
8.00002+00  1.4632-03 2,705X-02 S5.987E-02 9.37IR-03 S.093E-01 1.564B+00 3.466E-01 2,1B1E«01  6.853E+01
3.40008+01  1.618%-05 4.807R-03 6.468%-02 3,066£-05 1.832E-02  1.582%+00 1.911E.05 S,655R-01  6.909E+01
9.6000B+01  3.5538-07 2.281R-04 6.481%-02 4.6502-07 1,623E-04 1.582%+00 1,3518-34 3.119%-05 6.909E+01
7.20002+02 8.664E-09 2.590E-05 = 6.484R-02 1.244E-08 3.616E-05  1,582E+00 L000E+00 2.206%-24  6.%09E+01
RG110SWDB  RGL10IWMB  ROLLOMWA
‘ DOSE RATE INTVL DOS  CUM. DOSE
2 (houra) (rem/hr) (xrem) (rgl)
.0000R+00 0002400 .000%+00 .0005+00
S.00008-01  2.7128-03 1.305M-02 1,305E-02
1.00008+00  2.337E-02 1.260%-02 3.565%-02
2.00002+00 «  1.7298-03 2.0188-02 4.582E-02
8,0000E+00  2.889%-03 4.820E-02  9.402%-02
2.4000E+01  3.366B-0%  9.754R-03  1.038E-01
8.6000E+01  7.393E-07 2.6632-04  1.040%-01
7.2000E+02 1,7902-08 S.363E-08  1.041E-01
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ELISA~2 (LICENSING & SEVERE ACCIDENT RADTOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Version 2.2 Msy 23,2002) 2-Rug-03 PAGE 15
CASE# 1 SB - OPEN CONT. FMA; CR AUTO ISOL; 2 FAN OF) 224 CFM LEANAGE; RG 1,198 (TNSTANTANEOUS RELERSE FROM SOURCE)
OVERALL SUNMARY = TOTAL RADIATION EXPOSURES (AS APPLICABLE) FOR SCENARIO DURATION (7.2000E+02 hrs)

CONTINUOUS OCCUPANCY

RECEPTOR/ORGAN COMPARTMENT A COMPARTMENT B COMPARTHMENT C OFPSITE RECEP.,
{Nemispher) (Spherical) (BEemispher)
Beta Alr (rad) . 000E+00 .000R+00 7.559%+00 +000%+00
Gamma Aly (xad) . 000R+00 . 0002400 1.321E-01 . 0008400
Tot., mpkin (rem) +0002+00 .0008+00 1.4342+00 .000E+00
(Beta Cont. (%)) { .00} [ .00] [ 93.96] [ .00}
Gonads (zem) . 000E+00 «000R: 00 6.9408-02 .000R+00
Breast {rem) .000E+00 . 000E+00 9,338%-02 .000B+00
Langs {rem) +000R+00 +000K8+00 1.794R-01 .000E+00
[Inhalation (%)} t «00] [ .00) [ 70.22) [ .00}
R.Marrow (rem) . 000E+00 . 000E+00 3.529%-02 +000R+00
Bone Suy {rem) « 0008400 .0002+00 2.07¢62-01 «800E+00
Thyroid (rem) . «000R4+00 ] .000%+00 4.9912+01 +0D0R+00
{Inhalation (%)} ' 4 . 00]) I 00} [ 99.88) { .00)
Remaindr  (rem) 0002400 . 0008400 6.4842-02 . 0002400
Bff D.E. (rem) ~000R+00 .000%+00 1.5828+00 .000E+00
[Inhalation (%)] [ 00} I 00} [ 96.03) t .00]
TID Thy (rem) +000B+00 000800 6.95098+01 +000E+00
RA1109WD (xem) o .000E+00 «000E+00 1,041R-01 .0008+00

fhe Dosa Conversion Pactors (DCPa) employed by ELISA=2 are from EPA $520/1-88-020 and EPA 403-R-93-0891
(Pederal Guidance Reports 11 and 13), except for TID Thy and RG1109WD, which are as followsm:

TID Thy = Classical thyxoid inbalation dose based on the TID-14%44 DCPa (lodines only)
RG1109WE = Classiocal whols body immersion dose based on the Reg. Guide 1.10% DCPs
{nables and halogens only)
The beta dose to alr is for irmersion in an infinite clond.

The skin dose includes contributions from gemma radiation (finite cloud), beta radiation (semi-infinite
cloud) and ground contamination. The skin beta-centribution percentages axclude ground contamination.

Pinite-cloud correction, if any, im nualide specific,
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel., Version 3.2 May 23,2002)

CASEf 1 8B - OPER CONT, FNA; CR AUTO ISOL) 2 FAN OP; 224 CFM LEAKAGE) RG 1,158

2+-Aug-03

PAGE 16

(IRSTANTANEOUS RELEASE FROM SOURCE)

SUMMARY TOTAL RADIATION EXPOSURRES (AIR IMMERSION PLUS INHALATION) {PARTIAL OCCUPANCY)
COMPARTMENT C
Beta Alr Peta Air Beta Alr Gamma Ay Gamms Alx Oamma Alr Tot. Skin Tot, Skin Tot. fkin
DOSE RATR INTVL DO8 CUM. DOSE DOSR RATE INTVL DOS CUM, DOSE DOSE RATE INTVL DOB coM, DOSE
T (hours) (red/hx) (rad) (xrad) (rad/hr) {red) (red) (ren/hr) (rem) {ram)
«0000R+00 »000R+00 «000%+00 +000E4+00 «000E+00 - 0002+00 « 0002400 . 0008+00 ~O00R+00 +000%+00
5.00008-01 1.960R+00 9.430E-01 9.430E-01 3.178%-02 1.529E-02 1,8529%-02 3,740E-01 1,800%-01 1.800%-01
1.0000%+00 1,6098¢00 9.1078-01 1.854E+00 2.7382-02 1.476m-02 3.0052-02 3.221R-01 1,737E-01 3.537E-01
2.0000%+00 1.254E+00 1.461E400 3.314E+00 .2.027E-02 2.3652-02 5,370%-02 2.3%4E-01 3,781E-01 6.318R-01
8,00002+00 2.1108~-01 3.507E+00 6£.821E+00 3.307E-03 5.6508-023 1.103R-01 3.968E-02 6.637E-01 1.296%:00
2.40008+01  2.4857R-03  7.131E-01 7.334E+00 3,.990%-05 1.144E-02 1.216R-01 4.5828-04 1,337E-01 1.429%+00
9.60002+01 $.934E-05 1,971R-02 7.554%+00 1,149E-06 3.353m-04 1,220R-01 . 1,.1838-03 2.2292-03 1.431E+00
7.20008+02 1.764R-06 4.978R-03 7.559E+00 4,.2008-08 1.3448-04 1,2218-01 3.9978-07 4,.366E-04 1.432E+00
" Gonads QGonads Gonads Preast Breast = Preast tungs Lungs Langs
. DOSE RATE INTVL DOS COUM. DOSE DOSE RATE INTVL DO CUM. DOSE DOSE RATR VL Dos coM, DPOSE
T (hours) {ren/hr) {xen) {Ten) ‘(rem/hr) (rem) (rem) - (rem/hx) {ren) (xem)
«00008+00 .600!000 « 0002400 .000!050 «000R+00 «000%+00 +»000E+00 .000R+00 «0002+00 .000E+00
5,00008-01 1.8872-02 9,002E-03 9.0838-03 2.86368-02 1.268%-02 1,.2608-02 6.773R-02 3.260m-02 3.2602-02
1.0000%+00 1.626R«02 8,7672-03 1.785E-02 2.271%-02 1.225%-02 2.493E-02 5.834R-02 3.146E-02 6.406E-02
2.0000%+00 1.168%-02 1.3842-02 3.160E-02 1.5808-02 1,9028-02 4.3958-03 3.390%-02 4.49%2-02 1.090E-01
8.00008+00 1,81%8-03  3,1428-02 6.310E-02 2.245E-03 4.071E-02 8.466%-02 2.0%7E-03 6,.430B-02 1.733E-01
2.4000%+01 2.0938-05 6.0048-03 ' §,.%192-02 2.5468-085 7.458%-03 2.2128~02 1.7188-0% 5.984E-03 1.793E-01
9.8000%+01 9,0308-07 1.0128-04 §.929E-02 6.3058-07 1.239R-04 9,.2248-02 3,.6858-07 8.110E-05 1.794E-01
7.20008+02 1.4618-08 1.660%-08 §.9318-02 1.9258-08 2.157T8-08 2,2268-02 8.53¢6E-09 1.038E-05 1.794E-01
R.Marrow R.Marrow R.Maxzow Bones Sur Bone Sur Bone Sur Thyrold Thyroid Thyrold
DOSE RATE = INTVL DOS - CUM, DOSE DOSE RATE INTVL DOS CuM. poseE DOSE RATE INTVL DOS cun. DOSE
P (houra) (rem/hr) (xem) (xem) (rem/hr) (rem) {roem) (rem/hy) {rem) {rem)
00002+00 .000%400 ~000R+00 « 000R+00 .0002+00 «-000E+00 +O00E+00 « 000R+00 «0008+00 +000E+00
%,.00008-01 1.629%-02 7.837E-03 7.837R-03 8,.566E-02 2.678E-02 3.678E«02 2,120E+01 1,.019E+01 1.019Es01L
1.0000%+00 1.403E-02 7.369%-03 1.540E-02 4,797E-02 2.50€E-03 5.264%«02 1.0298+01 9. 853E+00 2.005%+01
2.00002+00 9,.5508-03 1.1638-02 2.703%-02 3.480E-02 4.101E-02 9,365R-02 9.9108+00 1.3672+01% 3.372R+01
8.0000E+00 1,3748-03 2,3%2E-02 S.096B-02 S5.545E-03 9.471E-02 1.884E-01 2.523E-01 1.578R+01  4.949F+01
2,40008+01 1,.415R-05 4.195%-03 5.35158-02 6,4038-03 1.8648-02 2.0702-01 3.353K-05 4.14€%-01 4.991K84+01
9,60008+01 3.065E-07 6.7058-05 5.5228-02 1.4068-06 3.038R-04 2.073E-01 4.569%-07 1.080E-04 4.991E+01
7.20008+02 7.23572-09 8,7602-06 S.523E-02 3.389E-08 4.068%-05 3,07I8-01 1.250R-08 1.444EB-05 4.991Es0L
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ELISA-3 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG., « Rel. Versiom 2.2 May 23,2003)

CASER 1 5B - OPEN CONT. FPHA; CR AUTO ISOL; 2 FAN OF; 224 CFM LEAKAGE; RG 1.195

SUHHIiY

2<Aug-03

PAGE 17

(INSTANTANEOUS RELEASE FROM SCURCE)

TOTAL RADIATION EXPOSTRER (AYR IMMERSION PLUS INTALATION) (PARTIAL OCCUPANCY)
COMPARTMENT?T
Remaindx Nemaindr Remaindr 2ef D.RE. R£f D.R, B£L D.R, ¥ID Thy ID Thy D Thy
DOSE RATE INTWL DOS  CtM. DOSR DOSE RATE INTVL DDS CUM. DOSR DOSE RATE INTVL D08 CUM, DOSE
T (hours) {xem/hr) (zem) (xem) (rem/hrx) {vem) (xena) (rem/hr) (xem) (rem)
+00008+00 +000%+00 «0008+00 +OD0E+00 +O000R+00 +Q00E+00 . 000E+00 +0008+00 +000E+00 .000%+00
5.0000E8-03 1,.9328-02 2.299E-03 9,29%2-03 6.6218=01 3,184%-01 3.184E-01 2.937E+01 1.412m+01 1,.412E+01
1.00002+00 1,6652-02 8.9778-03 1.028%-02 5,.71a8-01 3.0702-01 6.261E-01 2.5338:01 1.3658+01 a.7788+01
2.00008+00 1.12358-02 1.375E-02 3.2038-02 3.1228-01 4.287R-01 1.035E4+00 1.3728+01 1.89%4E+01 4,.871K+01
8.00008+00 1.4563E-03 2,7858-02 5.987R-02 9,.3738-03 5.091E-01 1.5648+00 3.466E-01 2.181R:01 6,.8338+01
2.4000m+01 1.6182-08 4,0078-03 6.4682-02 2.0668-0% 1.832E-02 1.582K+00 1.911p-0% 5.63558-01 6.9098+01
9.8000%+01 3.5532-07 7.6838-08 8.4768-02 4.6508-07 9,7388-08% 1.5828+00 1.3518-24 1.9728-08 6.909K+01
7.2000%+02 8.6642-0% 1.0368-05 6.4778-02 1.244R-08 1.4462-05 1.5828+00 .0008+00 8.8248-28 6.909%+01
RGL109WR  RGL109WE  RG1109WR
) DOSE RATE INTVL DOS COM. DOSRE
? (houxa) (zea/hr) (xem) (rem)
00008+00 +000E+00 »000%+00 +000E+00
5.0000%-01 a4.7122-02 1,3058-02 1.3058-02
1.0000E+00 2.3378-02 1.2608-02 2.5658-02
2,00002+00 1.729%-02 2.0188-02 = 4.382E-02
8.00002+00 2.8898-03 4,8208-02 9.4028-02
2.40002401 3.3662-05 9,7542-03 1.0388-01
9,.60008401 7.3938-07 1.5988-04 1.0392-01
7.20002902 1.790%-08 2,1452-08 1.0408-01
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECE ENG. - Rel. Version 3.2 May 23,2002] 2-Rug-03 PAGE 18
CASE# 1 8B - OPEN CONT. FHA; CR AUTO ISOL; 2 FAN OP; 224 CFM LEAKAGE; RG 1.195 (IHATANTANEOUS RELEASE FROM SOURCE)
OVERALL SUMMARY « TOTAL RADIATION EXPOSURES (AS APPLICABLE) FOR SCEMARIO DURATION (7.2000E+03 hrs)

PARTIAL OCCUPANCY

RECEPTOR/ORGAN COMPARTMENT A COMPARTMENT B COMPARTIMENT? C OYPSITR RECEP.
{Hemispher) (Epherical) (Hemiwpher)
Beta Aly (rad) .000R+00 .0002+00 7.5598+00 .000=+00
Garma Alr (rad) .000%+00 - 000%+00 1.221E-01 < 000%+00
Tot. skin (rem) .000%+00 .000R+00 1.432%+00 .0008+00
{Beta Cont. (%)) { .o00) t .o00) [ 93.96) t .00}
Gonads (rem) .000E+00 .000=+00 6.931E-02 .0008+00
Breast (xem) . 000B+00 0002600 9,2268-02 +0008200
Inngs {rem) +000%+00 .000%+00 1.7948-01 . 0002400
{Inhalation (%)) . .00) { .o00] [ 70.24} [ .00}
R.Marrow (rem) 0008400 .000%+00 5,5238-02 . «000E+00
Bona Sur  (rem) +000E+00 . 000E+00 3.0738-01 0002400
Thyreid (xem) .DO0E+00 ODOE400 4.9912+01 .00DE+0D
(Inkalation (%)) r .o00j T .00) ‘ t 99.88) ‘ L .00)
Remaindr  (rem) . 000400 .000R+00 6.4772-02 : .000R+00
Eff D.E. (rem) 0002400 .000+00 T 1,%822400 . .D00E+00
(Inhalation (%)) ‘ t  .00] v ¢ .00) { 95.04) { .o001
TID Thy  (rem) .D00E+00 . LO00R$00 6.9092+01 .000E+00
RG1109WB  (rem) .000E+00 .000E+00 - 1.040%-03 .0002+00

The Dose Conversion Factors (DCPs) employed by ELISA-2 are from EPA 520/1-38-020 and EPA 402-R-93-081
(Psderal Guidance Reports 11 and 11), except for TID Thy and RGL109WB, which are am follows;

TID Thy = Classical thyroid inhalation dose based on the TID-14844 DCPa (iodines only)
RGL109WE » Classical whole body izxmersion dose based on the Reg. Guide 1,109 PCPa
({nodles and halogens only)
The beta dose to air is for irmersion in an infinite cloud.

The skin dose includes cenmtridutions from garma radiation (£inite cloud), beta radiation (pemi-infinite
eloud) and ground contamination., %he skin beta-comtribution percentages ewxclude ground gontamination.

Finite-cloud correction, if any, is nuclide mpecific.
Partial occupancy has been applied only to human esposures in Compartment C,

consevene EXD OF THIS CASE CHREBRNNENS
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ELISA-2 RUN CASE D

bbb A A I A T2 2L 2 A0 2T LT AT 22T 2l 22 I I 2 I i 2 R e e 2 A e e T T I A R PP T T Y D T Y

Lo FRAMATONE ANP SOFIWARE CONTROL LIBRARY e
A A L L L L T T e e T R R R R Lty
L 1 ] L 2]
¢+ SCL ITEM s elisa2-2 b
*¢ BCL PILR 1 /8CL/elisa2-3.2/elixa2_2.e bl
** BCL VER/MOD LEVEL : 02 / 02 bAd
*¢ DEBCRIPTION t CS8Is ELISAZ 02/02 - A computer code for ths bdd
*¢ pvaluation of licensing and severs accidents at LWRs, *”
**  IRSTALLED DATE s 04717703 e
" SAFETY CODPR s X e
*®  VALIDATION DOC. & @ b
*¢  COD® SPONSOR t DIRTEPARD JORN *e
" TODAY'S DATE s 08702/03 *e
*¢  CURRENT TIMN® $ 14:319:07 RDT e
L 1] aw
** HP-UX alphal B.10.20 A 9000/785 2010238544 tw b
L 1] *e

..'.l.'.'.....'.'."..'....".'..'..t."".....i...'..."'Q"'."...'O.."."'.
GO ERERGRRN RN AR RGN RRRRRENRNONIOREOIEIRNESENNANGGARANRONNARRGONONOOIG OO ERIROROY

.".'.'.""..............‘..Q'.'."ll'i'..'...."...QQ'."".'....'....."'...

Al ' FRAMATOME ANP SOTTWARE CONTRUL LINRARY -
CORRNEERPEGA IR RNANEN LA RN I RS VOENPIRNON VOV OINN RV VNEN SRR DO I RO NAENASE IR GO O VOO NANY
L2 ) .«
se  gCL TTRM t elisa3.lib L
*¢  BCL PILRE 3 /5CL/elisal_val/1ib/elisal.lib -
¢*  SCL VER/MOD LEVEL : 0% / 00 .
*¢  DESCRIPTION + Elisa2 Data Library w¢

*e e .

** INSTALLED DATE s 06701/01 bt
**  SAPETY CODE : X "
**  VALIDATION DOC. # 3 . e
*¢  CODE SPONIOR s DISTEFANO JORYW e
** TODAY'S DATR s 08/02/03 o
*¢  CURRENT TIMR s 14:19:;07 BDY? b
L L) e
** HAP-UX alphal B.10.20 A 9000/785 2010238544 tw we
o L1 )

PORNOANR N ARG NN T O RN R AC RN AN NA SV RNENOCOOERNNNO NN LSRR SO RO E RN G ENNNEDANINNEANES S AT R RRNY
CEORNAERREER NGNSV R ONNAN O R AN NARNEREONSAE N RO R VNN ANV CRNANONOLENRRASRACROY
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ENTECH ENGINEERING, INC.

RELEASR VERSION/LEVEL..:
RELEASE DATE ccccccsnset

PRONLEM SURMITIED ON .1 -

INPUT PILE ..co0vevscend
DATA LIBRARY FILE .ccs68
OUTPUZ FILE .cevevcscacd

e * Lagid]
] *

L * ]
L] LI ) ]
Hene o & saste AR
& HRO2NS ]
] L L] »
sHean # L Liddd iy

FHR0IE JANND B ®

» L ] LA ¢
] ] L] L]
R # Lidd il
L4 L) " L]
* » L ¢
REANLRR - SRR0R 0 L

Version 2.2
May 23,2002

a-Aug-03 14:1%:07

alisa2-D,.inp :
/8CL/elina2-2,.2/018p0d.14h
elisal-n,812

olisal-D.el}

alisa2-D,ald
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ELISA-2 (LICENSING & SEVERE ACCIDENT RADTOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Version 2.2 May 23,2002)

2-2ug-03 PAGE 1

INYUT DATA LISTING

1 3 3 4 -] & 7 8 ] 10 11 12

Line
Beq, 12345678901234567890123456789501234367890123456789012345678901234567890123458670901234%678901234536789012385678901234567890
1 88 - OPEN CONT. PHA; CR AUTO ISOLs 1 FAN OPF) 1954 CIrM LEARACN; RG 1.19%5 & ARCONYS
3 10002 4 [ a 1 [ ] NNYNYY N nem TYYYYY
3 10003 ] 1.0 80.0 0.0 1.0008-02
& 10004 3 [} 0 ‘
L] 1 1.000E+00 0.0 0.0 B KR
[ 2 2.%5002-03 2,500R-03 0.00 I BR
7 3 0.0 0.0 0.0 43
8 10008 4 Piltexr officiencies
L} 2 1 0.0 a.0 9.5008-0r 0.0 2.5008-01
10 2 2 0.0 0.0 9,5008-01 0.0 9,.5008-01
11 2 3 0.0 0.0 2,.9008-01 0.0 9.900K-01
12 3 ] 0.0 0.0 2,9008-01 0.0 9.9008-01
13 10008 0.0 a.0 Peak assembly gap activity (C1l), based on UPSAR Tabla 15.7-20
14 I131 T7.200E+04 1132 6.500R«04 TI133 9.5008+04 12134 1.0508+08
15 1138 9,000E+04 EKRESM 1.2%0%+04 ERES 7.8002+02 KXng7 2.3008:04
16 Knes 3,.2002+04 XE131M 3.2008+02 X=2133m 1.300E+04 XE133 9.0008+04
17 xmissn 1,8508E+04 XE13% 1.9008+04 XB138 7.000R+04
s 10007 2 0.0 420.0 0.0 0.0 0.0 0.0 CONTATMMENT
19 10009 2 2.460%+05 794.0 500.0 0.0 0.0 0.0 CONTROL-ROOM
20 10010 L] ) : .
21 0.0 5,.000E«01 1.000%+00 2.000F+00 7.2008+02
a3 10017 3 Control room recirc rate multiplier
2 0.0 0.0 1,0 1.0 '
24 10018 6 Contrel rocm composite X/Q (sec/md) .
i 0.0 9.08058-04 1.0 9.0088-04 3.0 7.4908-04 8.0 2.9008-04
a8 4.0 1.9258-04 96.0 1.2998.04
27 10021 1 Breathing rate (ni/sec)
FL] 0.0 3.500m~-04 -
2 10033 8 Control room intake f£iltex bypass fraction
30 0.0 7.638R-01 1,0 7.6388-01 3.0 7.3038~01 8.0 7.3038-01
k>3 24.0 7.4498-01 96,0 7.0118.01
32 10024 3 Occupancy factors
b X} 0.0 1.0 24.000 6.000%-01 96,000 4.0008-01
M 29999
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECK ENG. - Rel. Versiom 3.2 May 23,2002)

Line
feq.

B e bers e panspe e b .
HOVINANMUINHEOVBIRNAD W

DATA LIBRARY PARTIAL LIASTING
2 3 4 ] 6 7 8

2-Aug-03 PAGE 2

10 11 12

1
123456785012345670901234567890123456709012345678901334567890123456789012345678901234367890123456789012345678901234567690

ELISA-2 DATA LIBRARY ~ BABED ON ORIOEN-2 AND FEDXRAL GOIDANCE REPORTS 11 AWD 12 ViL1

RELEASE DATS; 1/13/9% vaLli
REMARKS (START) VarLl
Source inventories are in C{ for the power level specified for sach plant, ViIL1
Decay constanta arvre in inverse hours. vaLl
The entry line following the decay chains includes tho decay constants vaLl
for each of three members [parent (P), &augher (D) and granddaughter vanl

(a)}, and the branching fractions (P-D), (D-G) and (P-0). vaLi

Ar immersion DCPs are in [({(Bv or Gy})/s)/(Bq/m3)], for semi-infinite cloud VL1
Ground-shine DCPs are in [({8v or Oy))/s)/(Bq/m2)] (suxface contamination). VIL1

Inhalation DCPs are in [8v/BqQ)]. vauli

The inhalation DCP's are for the Lung Clearance Class which yialds the vanl
highest Effective Dosa Equivalent (Rff D.R.); the class is identified. Vvari
Negative DCYF entries imply ‘data not available', vaLi
ORGAN °*TID Thy' = Thyroid inhalation based on TID-14844 - Iodinos only. vaLi
ORGAN °*RG1109WE' » Whole body gamma dose using the Reg. Guide 1.109 DCPs, vani
8kin DCPa are inclnded along with the organ DCPs, but skin is not vari
considered as an organ. vaLi

Line 1 aclide name and source inventories " (dxm,a6,10x,40123.3) vanl
(Nota: Nuclide sequence Ro. is not used) : " VaLl

Line 2 Reader (a80) ) VLl
Line 3 Decay chain (3 membexs) (9%, 3(a6,6x)) vaLi
Line 4 Decay constants & branching e:mtm (8x,6012.3) vanl
Line 5 Header (as80) vari
Lines 6-9 18 ORIGEN-2 photons and 1 ICRP-38 beta (8x,6012.3) varnl
Line 10 Beadex (at0) vaLl
Lines 11-16 Dose converaion factors - {%m, 6e12.3) vanLl
END REMARKS : varl
GENERAL DATA BASE vanl
10 [OROAN RAMES «~ READ FORMAY (1lix,6(a8,dx))] varnli
Gonads Breast angs R.Marrow Bone Sur Thyroid VL1

Remaindr REE DB, TID Thy RG1109vWR (8%kin) vanl

4 [Power plants andl power levels (M¥Wt) - READ FORMAT (11x,a20,1x,012.3) ValLl

PWR (33 GWD/MT 3.2%) 1.0008+00 vanl

PWR (30 GWD/MT 4.2%) 1.000R+00 vaLi

BWR (27.3 GWD/MT 3I%) 1.000T«00 vaLi

BWR (40 GwD/MT 3.4%) = 1.000m+00 vaLa

18 [ORIGER-2 upper limit energy in each gamma group (MeV) (8x,6e12.3)] V2Ll

a8

3,.000%-02 3.000E-02 4,.500K-02 7.0008-02  1.000E-01 1.5008-01 V3il
3,000%-01 4. 500B-01 7.000E-01 1.000B+00 1.300E+00 3.000E+00 VL1
2.3002:00 3.0002+00 4.000E+00 6.000E+00 8.000E+00 1.100E+01 V2Ll

Factors to convert data lihrary DCPs to proper units, as shown vaL:
1,0 Convert alr immersion DCF to (((Sv or Oy)/s)/(Bq/m3)]} vant
1.0 Convert ground shine DCPF to [{(S¥y or Gy)/s)/(Pg/m2)) vari
1.0 Convert inhalation DCF to (Sy/Bql vanl

Aly gamma DCF for semi-infinite monoensr. cloud sxc [(OGy/s)/(BPg/m3)] VIL1
6.676E+16 1.6698-15 2,.5038-1% 3,039E-13 S.674E-15 6,34%8-15 VIL1

-
CVWONAVSRUWNEM

-
" R

l
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ELISA-2 {LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel, Version 3.2 May 23,2002} 2-2ug-03 PAGE 3

DATA LIBRARY PARTIAL LISTING
Line 1 2 3 4 3 6 7 8 9 10 11 12
feq, 123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

49 1.5028-14 2.5038-14 3,839%-14 S.674E-14 8,345%-14 1.168E-13 VL1 49
5o 1.5028-13 1.836R-13 2.337=2-13 3,338E-13 4,673E-13  6.342E-13 VALl SO
s1 18 Alr gemma DCF for moncenerg. ground-surfaca source [(Gy/s)/(Pq/m2)]) V2Ll 51
52 1.829%-16 1.493R-18 9.8358-17 8,181R.17 9.7671R=17% 1.43€6E-16 VaLi 53
53 2.7608-18 4.785E-16 7,3188-16 1.050E-15 1.457E-15 1,910E-15 VaL1 53
54 2.35252-15 2.710E-18  3,2438-185  4,.1%E-18 5,.386R-13 6.759E-1% VIIL1 54
55 18 Skin gamma DCP for senmi-infinite moncener, eloud sra {(Sv/s)/(Bq/m3)}] V2Li SS
56 © 1.138R-16 7.6908-18 1.4678-18 2.7178-18 4,.4168-153 6.737E-15 VaLl 56
57 1.239%-14 2.0738-14 3.153R-14 4.754R-14 7.108B-14 1.012m-13 VaLl $7
58 1.3178-13  1,624B-13 2.089%-13 3.030E-13 4.3052-13 5,.922%-13 V211 58
39 RADTONUCLIDE DATA BASE . vaLl 59
40 1 H 3 (srocCl) 1.4718401 2,186R¢01 1.7448+01 2.3536E+0) vaLl 60
61 Decay chain, decay constants and branching fractions vaina 61
[ ] n 3 vaui 62
&3 6,403208-06 0,.00000%+00 0.00000%+00 0.000R+00 0.000%+00 0.000E+00 VarLl 83
4 OR1IGEN-2 18-group phot/dis, and ICRP-38 betas (MeV/&ils) varl 64
[1.3 0.000E+00 0,0008+00 0.000%+00 0.000R+00 0,000%+00 0,0002+:00 Varl 11
(13 0.0008+00 0,000%+00 0.000%+00 0.0008+00 O0.000E:00 0,000%+00 VIL1 66
&7 : 0.000R+00 0.,0008+00 0.000R+00 0.000E+00 O©,000E«00  0,000%+00 V2L 67
68 S.600%-01 1 ‘ vty 68
(1] ‘ ICRP-38 Organ DCPa = Alxr immer, Ored shine, Inhal/Class V vanl 69
70 0.0008+00 0.000B+00 2.7508-18 0,0008+00 0.000R+00 0.000E+00 V2L1 70
n . 0.0008+00 3.3108-19 0.000R+00 . 0.000E+00 0.0008+00 vanl 71
72 0.000R+00 0.0002+00 0.000R+00 0.000B+00 0.000%«00 0.000E400 V2L1 72
3 ' 0.0008+00 0.000R+00  0,.000%+00 0.0008+00 0.000%+00 ) vanly 73
74 . 1.730%-11 1.7308-11  1.7302-11 1.7308-11 1.7308-11 1,7308-11 Va1l 74
ki 1.7308-11 1.7308-11 0.000R+00 0.0008+00 vaLy, 75
76 2 C 14 (8xc i) 3,12%8-06 4.723R-06 3.772R-08 S.467E-06 vany, 76
17 Decay chain, decay constants and branching fractiena vary 77
79 C 14 ‘ vany 78
79 1.320168-08 0.000008+00 0,000008+00 0.0008+00 0.000E+00 0.0002+00 VarLL 79
20 ORICEN-2 18-group phot/dis, and ICRP-38 betas (MeV/dins) vaLlr oo
a 0,000%+00 0.000%+00 0.000%+00 0.000%+00 0.000%+00 0.0008+00 VaL1 81
82 0.0008+00 0,000%+00 O.000%+00 0.000%+00 O0.000R+00 0,0008+00 V251 92
83 0.0008400 0.0008+00 0.000%+00 0.000%+00 0.000%+00 0.000%+00 VZL1 83
84 4.940%-02 vany 84
8s ICRP=38 Oxgan DPCFs « Alr immer, Grnd shine, Inhal/Clase ¢ vaLl 8%
.11 2.590%-1% 3.520%-1% 1,5302-1% 1.210E-1% 7.060%-1% 2.1%0BE-19 ViL1 86
a7 - 1.540%-19 2.240%-19 0.000R+00 0.0002+00 2.430E-16 viLl 87
1] 2.220%-20 2.320%-20 8.630R-21 7.2302-21 4.6302-20 1.2%08-20 VaL) ]
[} ] 1.0302-20 1.6108-20 0.000R+00 0.000%400 7.460R-20 vara 89
90 5.6402-10 5.6402-10 5.640B~-10 S,.640%-10 5,.640R-10 3.6408-10 V2Ll 90
22 5.6402-10 5,640R8-10 0,000%2+00 0,0008+00 varl 2
92 3 N13) (8rc Ci) 0.0008+00 0.000R+00 0.000R+00 0.0008+00 vanl 92

(coee oto., for a total of 414 radionuclides ....)
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGYCAL EVALUATIORS - ENTECH ENG. - Rel. Veraiom 2.2 May 23,2002)

CASES 1 SB « OPEN CONT. FRA; CR AUTO ISOL; 1 FAN OF; 194 CPM LEAEKAGE; RG 1.195 & ARCONIE

LISTING OF INPUT DATA

PATHWAY OPTION = 4 (coMP. A «-> COMP, C)
COMPARTMENT A: CONTAINMENT
FILTERED RECIRCULATION RATE (cfm) = +000%+00
LEAK RATE TO ATMOSPNERR (frac/day) = 4.800%2+02
CONPARTIMENT C:  CONTROL-ROOM
TOTAL FREE AIR VOLUMR (cu ft) = 2.4608+08
INTAKE AND EXHADST RATES (efm) = 7.9408+02
FPILTERED RECIRCULATION RATR (cfm) = 5.0008+02

FILTEN RENOUAL EPPICTENCIES AND TYNE-DEPENDENT
MULTIPLIERS FOR RECTRCULATION RATES, LEAK RATES,
COMP. A FLOW BETHEEN SPRAYED AND UNSPRAYED AREAS,
AMD YILTER BYPASS FRACTIONS ARE QIVEN BELOW.
RO, OP DISCRETE TIME VALUES IN INPUT = 8
INTERMEDIATR RESULTS WILL EE PRINTED AT YHE FOLLOWING TIMES (hrs):

. 0000200
PROBLEM END TIME (houxs) = 7.2000%02
RELEASE RATES AND DOSE RATES ARE® PRIOR TO TIME-STEP CEANGES, IF ANY.

ONLY EXACT SOLUTION OF THR DIFFERENTIAL EQUATIONS WAS EMPLOYED IN
THE AMALYSIS.

2-Aug-03

PAGE

4

(TNSTANTANEOUS RELEASE FROM SOURCE)
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ELTSA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - SNTECH PMG. - Rel, Version 2.2 May 23,2002) a-Aug-03 PAGE S
CASE% 1 5B - OPEN CONT. PHA; CR AUTO ISOL; 1 FAN OP; 194 CFM LEAKAGE; RG 1.195 & ARCONSE (INSTANTANEOUS RRLEASE FROM SBOURCE)

RECIRCULATION, EDMAUST AND INTAKE FILTER REMOVAL EFFICIENCIES (fractions)

COMPARTMENRT A RECINC, COMPARTMENT B RECIRC, CONPARTMENT C RECIRC, EXHAUST 70 ATMOSPHNERR INTAKR TO COMPART. C
NUCL,

GQROUP FORM I FORM 2 FORM 3 FORM 1 FORM 2 FORM 3 FORM 1 FORM 2 FORM 3 FORM 1 PFORM 2 FORM 3 FORM 1 FORM 2 PFPORM D}

.0008  ,0000 .0D000 ,0000 .0000 .0000 .0000 0000 .0000 ,0000 0000 .0000 .0000 .0000 .0000
.0000 ,0000 ,0000 ,0000 0000 .0000 ,9500 ,9500 .9500 .0000 ,0000 .0000 .9%00 .9500 ,9900
.0000 .0000 ,0000 ,0000 L0000 ,O0000 .9900 ,9900 .9300 .0000 .0000 .0000 .3300 .9300 .9900

W N

USER-SPECIFIED CLASSIFICATION OF RADTONUCLIDES AND INSTANTANEOUS FRACTIONAL RELEASES PROM THE SOURCE (AT Ts0)
crowr B

L R ¥ B N T B FoRM 1 FORM 2 FORYM 3
1 XE K 1.0008+00 .000®+00 «000%+00
2 I BR 2.5002-03 2.300E-03 +000E+00
3 %

0002400 +000E+00 <0008+00

BLEMPENT “EE* STANDS FOR THE REMAYNING baﬂ-muu m'rsnwc&ms NOT LISTED ABOVE, IPF ANY,
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ELIEA-2 [LXCEWSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Nel. Versiom 2.2 May 23,2002)

CASFEY 1 BB - OPEN CONT. FHA; CR AUTO IBOL; 1 FPAN OP; 194 CPM LEARKAGE; RG 1.1%5 & ARCON9E

2-Aug-03 PAGE

6

(INSTANTANEOUS RELEASE FROM SOURCE)

PIME INTERVAL CORCENTR. G DEPOSITION ‘BREATHING e, PILY. COMPART, C COMPARYT. C

Xx/Q X/Q D/Q RATE BYPASS INT,.FILTER OCCUPANCY
(honxn) (nec/m)) (seq/n3) (1/a2) (n%/sec) PFRACTION BYPASS PR, FACTOR

+Q000R+00 - 5,.00008-01 9.085E-064 9,006E-04 .0008+00 3.8008-04 . 0002+00 7.638R-01 1.000%+00
5.0000E-01 - 1.0000E+00 5.0852-04  9.08SE-04 .000E+00  3.500E-04 ‘000Es00  7.638E-01  1.000E+00
1.00008+00 -« 2,0000%4+00 9,.0838-04 9.0858-04 .0008+00 3.5008-04 +000R+00 7.638R-01 1,000%+00
2.0000B+00 - 8.0000E+00 7.490E-04 7.490K-04 .000B+00 3.5008-04 +O00R«00 7.5038-01 1.0008+00
5.0000E+00 - 2.4000E+01 2.900%-04  2.900%-04 .000E+00  3.500%-04 .000E+00  7.3038-01  1.000X+00
2.40008+01 -~ 9,60008+01 1.928%-04 1,9252-04 . 0008+00 3.5008-04 .000R+00 7.449E-01 6.0008-01
3.600084+01 - 7.20008+02 1.209E-04 1.209R-04 .000E+00 3.5008-04 . 000E+00 7.0118-01 4.0002-01
TIMR INTBRVAL CONPART A NULTIPLIERS COMPART B MULTIPLIERS COMPART ¢ MULTIPLIERS F1OW NOLT,

(IF APPLICABLE) (IF APPLICABLE) o (IF APPLICABLE) ' AYRAYED AREA

(honrs) LEAK RATE REC,FILTER LEAK RATR REC.FILTER INTAKR/EXE REC.PILTER TO UNSPRAYED
A 0000‘#00 - 5.0000E-01 1.0008+00 1. UObﬂ#QU 1. 0003000‘ 1.0002+00 1.000%00 <0002+00 1.000R+00
5.0000E-01 = 1.00008+00 1.000R«00 1.000E+00 1.0008+00 1.000R+00 1.0008+00 +O000E+00 1.0008+00
1.00002+00 « 2.0000B+00 1.0002+00 1,0008:00 1.,0002+00 1.0008+00 1.000%+00 1.0008+00 1.0008+00

2.0000E+00 - 8.0000E4+00 1,0002:00 ;. 000R+00 1.00084+00 1.000%8+00 1.0002+00 1.000E+00 Inooﬂﬂ'OOQ '
8.00008+00 - 2.4000R+01 1.000E+00 1,0008+00 1,000R400 ©1.,000%:00 1.0008+00 1.000%+00 1.0008+00
2.8000R+01 - 9.60002401 1.000B+00 1.0002+00 1.000R+00 1.0008+00 . 3.0002+00 1.000R+00 1.0008+00
9.6000£501 = 7.2000E+02 1.000ms00  1.000%400  1.000E«00  1.000Ee00  3.000E+00  1.0008¢00  1,000E+00
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ELISA-2 [LICENSING & SEVERE ACCIDENY RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Version 2.3 NMay 23,2002) 2-Aug-03 PAGE 7
CASES 1 SB - OPEN CONT. FEA; CR AUTO ISOL; 1 FAN OP; 194 CFYM LEAKAGE; RG 1.19%3 & ARCONOG (INSTANTANEODS RELEASE FROM SOURCE)
ADJUSTMENTS WERR MADE TO THE INVENTORIES OF RADIONUCLIDES WHICH ARE IN SECULAR EQUILIBRIUM WITH

THETIR PARENTS, AND WHOSE INVENTORIES WERE NOT USER-SPECIFIED, AS FOLLOWS, USING THR CONDITIONS:

NUCLIDE MALP-LIFE <m 7,200K+02 (hrs) AND (PRECURSOR BALF-LIFE/NUCLIDE BALF-LIFE) >= 1.000E+01

HUCLIDE HALP-LIFR PRECURSOR NOCLID®
NUCLIDE PRECURSOR BALY LIFE RATION EQUILIBRIUM ACTIVITY ACTIVITY
(hre) {PREC. /HUCL) PFACTOR (ci) ci)

NONE FOUNDI
ELISA-2 (LICENSING & SEVERR ACCIDENT RADIOLOGICAL EVALUATIONS -~ ENTECH ENG, - Rel. Version 2.2 May 23,3003] 2-Aug-03 PAGRE 8

CASES 1 n-ormcm.m;cnnmxm;zmomxscmm;m:..us-MG (INSTANTANEOUS RELEASE FROM SOURCE)

USER-APECIPIED SOURCE INVENTORY

NUCLIDE  GROUP (c1) NUCLIDE  GROD® (c1) NUCLIDE  GROUP {ca)
KR 85M 1 1.25002+04 132 ] 6.5000E4+04 XE133M 1 ‘ 1.3000%+04
KR 85 1 7.80002+02 I133 H 9,.50002+04 xe133 1 95.0000B+04
KR 87 1 2.2000%+04 1134 2 1.05008+08 xx135N 1 1.85002+04
KR 88 1 3.3000%+04 1138 ] 9.0000%+04 x®13S b 8 1.9000%+04
I131 2 7.2000%+04 XE131N 1 3.200024+03 xe13s 1 7.00008+04

ELISA-2 [LICENSING & SEVERR ACCIDENT RADTOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Vexaion 3.2 May 23,2002) 2-Ang-03 PAGE 9
CASEZ 1 8p - OPEN CONT, FMA; CR AUTO ISOL; 1 FAN OP; 194 CYM LEAKAGE; RG 1.195 & ARCONYS (INSTANTANEQUS RELEASE PROM SOURCE)

SOURCE INVENTORY FOLLOWING 8.0002+01 HOURS OF RADIOACTIVE GROWTH AND DECAY PRIOR TO RELEASE

NUCLIDR  GROUR {ci) FUCLIDE  GROUP cL) WNOCLIDPE GROUP (cl)

KR asM 1 8.27398-02 i 2 $.4018E+04 XE133N 1 5.02578+03
KR 8S 1 7.79678+02 1132 2 2.19958-06 R133 1 7.1351E8+04
KR 87 1 2,.5395E-18 - T133 2 6,60568403 Xx138% 1 3,2818E+00
KR 88 1 1.05238-04 1134 2 3,55458-23 XE13S 1 5.2917R+02
RB a7 3 6.7960R-11 1138 2 2,0485%+01 €8135 3 8.5483E-06
AB 88 3 1 3.85558+02 €8138 3 7.35178-41

1.17851R-04 XRIIIN
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ELISA+2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS « EWSPCH PNG, - Rel. Versiom 2.2
CASE# 1 SB - OPEN CONT, FHA; CR AUTO ISOL; 1 FAN OP; 194 CPM LEAKAGE; RG 1.195 & ARCON®S

FINITE-CLOUD CORRECTION FACTORS FOR GAMMA RADIATION EXPOSURES

COMPARTMENT A COMPARTMENT B COMPARTMENT C
HENISPHE. CLOUD SPNERICAL CLOUD HEMISPRE. CLOUD
NUCLIDE  RADIUSs 00 M RADIUSe 00N RADIUS= 14.93 M

May 23,2002) 2-Aug-03 PAGE 10

(INSTANTANEOUS RELEASE FROM BOURCE)

KR 85M ~.0008+00 «000E+00 5.6162-02
KR 85 <000E+00 +000R+00 5.2082-02
KR 87 .000E+00 +000E+00 4.360E-02
KR 88 .0008+00 «0008+00 4.3712-02
RS 88 .000E+00 .0008+Q0 4.3942-02
11 «000E+00 « 0008400 $.4158-02
I132 «000%+00 . 000R+00 $.091E-02
1133 " .000m+00 - 0002400 5.2088-02
T134 ‘ 00082400 «000E+00 4.9668-02
I133 «000%+00 ‘ «000E+00 4.6342-02
AEIIIN «000%+00 «000R+00 3.4802-01
xB13IN T «000%«00 «0008+00 1.995E-01
8133 +0008+00 "+ 000E+00 _9.40%E-02
XE135% +000E+00 -0008+00 3.6258-02
XE133 .000%+00 i «000%+00 5.194E-02
MURPHY /CANPE 000E+00 . 000R+00 $.660E-02

{0.733 MEV - INTORMATION ONLY)

mmmmmxmmmmmsmmmmmmun.
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Rel, Version 2.2 May 23,2002)

CASRS 1

T = 00002400 hrs

DISTRIPUTION OF RADIOACTIVITY

88 - OPEN CONT. FHA; CR AUTO ISOL; 1 FAN OP) 154 CPM LEARAGE; RG 1.198 & ARCON9S

2-Aug-03 PAGE 11

(INSTANTANEOUS RELEASE FROM SOURCR)

NOCLIDE COMPARTN. CHEM-SPRAY REC.PFILTER CONPARTM. REC.FILTER EXN.PILTER COMPARTN. Y. FILTER REC.PFILTER
A IN COMP. A IN COMP, A .} In coMp, B T0 ATHOSP. [ ™ comMp, C IN coMP, C
(ci/a3) tc1) ted) (ci/n3) (ci) (c1) (c1/n3) tet) (cs)
T 5.273R-02  .000m+00  .000Rs00  .000Re00  .000E+00  .000R+00  .000E+80  .000E+00 .0DO0R+00
X 85 7.797Re02  .000R400  .000Rs00  .000EeD0  .000Ze00  .000E400  .DOORs00  .O0DESO0  .O0OEs00
KR 87 2.5400-1% 0008+00 +000%+00 +0008«00 .0002+00 +D00R+00 . 000E+00 .000E+00 . 0002+00
KR 88 1.0528~-04 »000R+00 -000R+00 +000E+00 + 000E+00 .0008+00 +000R+00 .000B+00 .000X+00
Iimn 2.701B+02 0008400 +000R+00 +0008+00 +000E+00 +000R+00 +000R+00 +000R+00 +0008+00
1133 1.100E-08  .000%+00  .000R+00  .000E+00  .000Es00  .000E00  .000R+00  .000R00 .000R400
1133 3.3038601  .000E400  .0D0Ks00  .0O0E<00  .O00Es00  .O0CE+00  .000E+00  .000R400 .00OR+00
1M 1.777TE-28 0002400 +0008+00 + 0002400 . 000B+00 +000E+00 <O00R+00 .000E00 .000%+00
1138 1.024E-01  ,0002+00  .000Rs00  ,000E<00  ,000E«00  .000E+00  .000E+00  .000Ee00  .000X+00
xE131M 3.8868+02 0008400 +000R+00 - 000E4+00 .0002+00 +000%+00 .OOQEd'ou 0002400 -000E+00
xEAsm 5.026%+03 0008400 +000R+00 .000%+00 . 000B+00 +0008+00 .DO0EL00 +0008+00 »0002+00
xe133 7.1358404  .000E+00  .000E+00  .000E<00  .0DOE+00  .0OCEs00  .O0CE400  .000Ee00  .0DOE+00
XELYSM 3.2828+00 .0002+00 '« O00E+00 +0008+00 .Q00E+00 +000R+00 . 000E+00 +000R+00 0008200
b b1 5.2928+02 .0008+00 «0008+00 +Q00%+D0 -000R+00 +000%+00 +000B+00 .0008+00 -\000‘000
roraLs
arover 1 7.8078+04 0008400 .000E+00 +000R«00 . 0003006 000R+00 -0008+00 . 000E+00 . 000E+00
arouoe 2 3,0338+02 .0002+00 . 0008+00 +000R+00 .000R+00 . 000R+00 +O00R+00 000E+00 .000E+00
aroue 3 <0008+00 ,000%+00 . 000B+00 .00”000 000E+00 »0008+00 .00084+00 +000B+00 O00R+00
GRYD,TO0T 7.838R+04 .0008+00 +000E+00 .000%+00 0008+00 .000R+00 .000%+00 .0008+00 +000R8+00
THE COMPARTMENT VOLUMES (A, B AND C) XN THIS TABLE ARE: 1.0008+00 »000R+00 6.96524+03 (m3)
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ELISA~2 [LICENSING & SEVERRE ACCIDENT RADYOLOGICAL RVALUATIONS - ENTECH ENG. - Rel. Version 2.2 May 23,2002)

CASEQ 1 BB -~ OPEN CONT, FHA; CR AUTO ISOL; 1 FAN OP; 154 CFM LEARAGE; RG 1.195 & ARCONSG

T =» ,0000E+00 hrs

CUMULATIVE RELEASES FROM 0.0 TO

RELEASE RATES TO ATMOSPHERE, INTERVAL RELEASXS FROM

+0000%+00 TO

3-Aug-03 PAGE 12

(msmova‘ RELEASE FROM SOURCE)

.0000E+00 hra,

.00008+00 hra, AND RADIOACTIVE-CLOUD CONCENTRATIONS

WITHOUT DECAY IN TRANSTT WITH .000R¢00 hrs IN-TRAMSI? DECAY
REL. RATE INTRV REL CUML. REL CLOUD CONC REL. RATE INTRV REL CoMLL., REL CLOUD CONC
NUCLIDE (Ci/hx) (ci) (c) (c1/m3) (Ci/hx) (ed) (cl) (Cci/m3)
KR 85M 1.055%+00 L000%+00 .000%+00  2.661E-07 1.0558+00 .0008+00 L0008400  2.661E-07
K» 8% 1.559%+04 .000R+00 .000%+00  3.935E-03 1.5598+04 .0C0R+00 .000E+00  3.935E-03
KR 87 5.079%-14 .0008+00 .000%e00  1.282K~20 5.079%-14 .000%+00 .000E«00  1.382E-20
£® 88 2,105%-03 .000%+00 .0002+00  S.311E-10 2.105E-03 .0002+00 .D00E+00  5.311E-10
1131 %,4022403 L000%+00 L000B+00  1.363R.03 5.4022403 L0D0R+00 .000E+00  1.3638-03
1132 2.1992-07 .000R+00 .0008+00  5.5S1m-14 3.1998-07 L000R+00 .000E+00  S.8S1E-14
1133 6.606%+02 .000%«00 L000R+00  1.667E-04 6.606%402 L0008+00 LD00E+00  1,667E-04
1134 3.58¢%-24 .000%+00 L000K+00  B8.970R-31 3.5548-24 .0DOE+00 L000E¢00  8.370%-31
1138 2.0492400 .000R400 L000E400  5.1712-07 2.049%+00 . .0ODE+00 .000Ee00 = 5.171E-07
131N 7.711P+03 .000%+00 .000E+00 ~ 1.946E-03 7.711£403 JO000E+00  ° ,000E+00  1.946%-03
2133 1.0092+08 .0DOE+00 +000E+00 . 2.537%-02 1.005E+05 .000E+00.  ,000E«DO  3.537E.02
=133 1.427E+06 .DOOR+00 L000E+00  3.601R-01 1.4278+06 .000E00 . .000E+00  3.601E-01
TR135M 6.564E+01 . 000%+00 .000E+00 = 1.65€2-08 §.5648+01 +0008+00 L000%+00  1,656E-05
w138 1.0502404 0002400 .000%+00  2.671E-03 1.058404 .000E+00 .000%+00  2.671E-03
2oTALS '
OROUP 1 1,561E¢06 .000%+00 L000%400  3.941E-01 1.5618+06 .0008+00 .000%+00  3.941R-01
GROUP 3 6.064%+03 .000%400 L000R+00  1,530E-03 6.0642+03 .000%+00 .000E+00  1.530E-03
Grour 3 .000%+00 .000%+00 , 000%+00 .0002+00 .000%+00 .0002+00 L000%+00 .000E+00
GRND.TOT  1.560R+06 +0008+00 L000E+00  3.956K-01 1.568%+06 .000E+00 .000E+00  3,9568-01

NOTE: THR ATMOSPHERIC CONCENTRATION OF RADIOACTIVITY IS BASED ON A DISPERSION PACTOR (X/Q) OF 9.083E-04 (sec/m8)
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ELISA-2 [LICEMSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH PNG, - Rel, Version 2.3 May 23,2002)

CASEY 1 8B -~ OPEN CONT, FHA; CR AUTO ISOL; 1 FAN OF) 194 CFM LEAKAGE; RO 1,195 & ARCONIGS

2-Aug-03

PAGE 13

(INSTANTANEOUS RELEASE FPROM SOURCE)

SUMMARY TOTAL RADIATION EXPOSURES (AIR IMMERSION PLUS IRHALATION) (CONTINUOUS OCCUPANCY)
COMPARTMENT C
Pata Alr Peta Alr Beta Alx Gamma Aly Garma Adxr Guemma Alr Tot. Skin Tot. Skin Tot. Skin
DOSE RATR INTVL DOS coM, DOSE DOSE RATE INTVL DOS CUM. DOSE DOSE RATR INTVL DOS CUM, DOSE
? (hours) (rud/hr) (zad) (xad) = (zad/hr) (xad) {rad) (rem/hx) (rem) {zrem)
00002400 «0008+00 «000R+00 +0008+00 - 000R«+00 «000E+00 «000R+00 +0008+00 +»000E+00 . 000R+00
5.00008-01 8.829E-01 4.1%%R2-01 4,13358-01 1.435%-02 6,7558-03 6,7558-03 1.6878-01 7.943R-02 7.9438-02
1.00008+00 7.9908-01 4.201E-01 8.357r-01 1.298%K-02 6.8208-03 1,358R-02 1,5258-01 8,0248-02 1,.597R-01
2.00002+00 6.5418-012 7.241E-01 1.5602+00 1.061E8-02 1.1762-02 2.534E-02 1,24618-01 1.381E-01 2,.977R-D1
8.00008+00 1.9768-01 2.207R+00 3.846E+00 3.184E-03 3,690E-02 6.232R-02 3.724E-02 4,.338E-01 7.312E-01
2.4000%+01 0,482E-03 9,.535E-01 4.8002+00 1.356E-04 1.531°-02 7.763E-02 1.573%-03 1,787E-01 9.099%-D1
9,.6000E+01 3.831n-0% 4.9528-02 4.8498+00 7.379R-07 8,0138-04 7.8438-02 7.6108-06 $.19%0R-03 9.181%-01
7.2000%+02 1.021E-06 3.939%-03 4,.8528+00 2.483=-00 6.7338-0%  7,850E-02 2,.3158-07 5.426K-04 9.198R-02
Gonads Qonads Gonads Breast Breast Breast longs langs Langs
DOSE RATN INTVL D08 CUM. DOSR DOSE RATE INTVL D08 CUM. DOSE DOSKR RATE INTVL DOS CUM, DOSE
T (hours) {rem/hr) (zem) (rem) (rem/hr) (vem) (xem) (rem/hr) {xem) (rem)
«0000E+00 « 0008400 «000E+00 - 000R+00 +0DOR+00 .000!#06 . 0008400 +000E+00 - ,000B+00 .000!060
5.00008-01 8.8328-03 4.187%-03 4.1672-03 1.286%-02 6.0548-0) 6,0548-03 3.9ME-02 1.8528-02 1.8%22-02
1.0000E+00 8,008R-03 ‘d.2118-03 8.378E-03 1.1648-02 - 6,1218-03 1.217!-02 3,.5578-02 1.871E-02 3.723%-02
3.0000!900 6.4448-03 7.196E-03 1.5575-02 9.225R-03 1.0388~-02 2.2568-02 2.6418-02 3,076E-02 6.799E-02
8.00008+00 1.808%-03 2.179R-02 3.736R-02 2.410E-03 3.0252-02 5.2013-02 4.6458-03 7.4618-02 1.4262-01
2,.40008+01 7.23302-0% 8.4818-03 4,3848-02 8,931E-05 1.098%-02 6.3792-02 7.984%=-08 1.690%-02 1.5958-01
95.6000%+01 3.2488-07 4,201R-04 4.6268-03 4.087R-07 5.1628-04 6.430R-02 2.3892-07 4.068%-04 1,599E8-01
7.20002+02 8.460B-0% 2.4851%-05  4,829%-02 1.114E~08 3,182R-05 G.434%-02 4.943%-09 1.539K-05 1.399E-01
R.Mazrow R.Mazrrow R.Mazrow Bone Sur Bone Sur Bone Sur Thyrold Thyroid Thyroid
DOSE RATE INTVL DOS CUM. DOSE DOSE RATR INTVL DOS CUN. DOSE DOSE RATR IRTVL DOS CUM. DOSE
2 (hours) (rem/hy) (rem) (rem) (rem/hr) (rem) {rem) (rem/hr) (xem) (rem)
0000%+00 .000E+00 .000R+00 «0008+00 «000E+00 « 000E+00 +000E+D0 - 000E+00 » 000E+00 +000R+00
5.0000%-01 8,132E-03 3,8288-03 3.8200-03 2.5028-02 1.215E-~02 1.2158-02 1.3018+01 6.122E+00 6.1228+00
1.0000E+00 7.3578-03 3.869E-03 7.697E-03 2,3368-02 1,229E-03 3.4442-02 1,179F+01 6,196B+00 1.232B+01
2.0000R+00 S.777T8-03 6.5338-03 1.42)E-02 1.8902-02 2,105E-03 4.540R-02 8.6158+00 1.0128+01 2.2448+02
8.00008+00 1.4398-03 1.8578-02 3.280R-02 S.4258-0) 6.4558-02 1,100B-01 1.3138+00 2.329%+01 4.5738+:01
3.4000E+01 5.0248-05 6,4198-03 3.9228-02 2.2218-04 2.568R-02 1,3578-01 8.7678-03 4.163E+00 4,989%+01
9,.6000E+01 1.9868-07 2.8668-04 3.981R-02 9.,1118-07 1.2878-03 1.3708-01 3.9538-07 2.8158-02 4,.992=+01
7.20008402 4.202%-02 1.299E-0% 3,982R-02 1.962K-08 6.0298-03 1.371R-01 7.238E-09 2.1358-08 4,992E+01
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FLISA-2 [LICENSTNG & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG, - Rel, Version 2,2 May 13,2002}

CASER 1 BB - OPEN CONT. FEA; CR AUTO ISOL) 1 FAN OP; 184 CFM LEARAGE; RG 1.195 & ARCONIE

2-Aug~-03

PAGE 1&

(INSTANTANEOUS RELEASRE FROM SOURCR)

SMMMARY TOTAL RADIATION EXPOSURES (AIR INMERSION PLUS INNALATION) (CONTINUOUS OCCUPANCY)
COMPARTMENT C
Resaindr Remaindy Resaindr zff D.E. Bfe D.B, Bff DB, TI0 Thy ID Thy TID Thy
DOSE RATE VL DOS CcoM, DOBR DOSE RATE INTVL DOS Con. DOSE DOSE RATE INTVL DOS CUM. DOSR
T (bours) {rem/hr) {zem) (xem) (rem/hr) {rem) (rem) (rem/hr) (xem) (vem)
+0000%+00 .000E+00 +0002+00 +000R+00 .000%+00 +.0002+00 .000E+00 .0008+00 .0008+00 +000E+00
5.00008-01 9.7302-03 4.5048-03 4.5842-03 4.0392-01 1.%00=-01 1.9002-01 1.804%+:01 B.485%«00 8.4858+00
1.00002+00 8.,8108-03 4.6338-03 9,2178-03 3.6592.01 1,.9232-01  3.8232-01 1.634%+01 A.S86E+00 1.707E+01
2,0000%+00 6.894%8-03 ' 7,811E-03 1.703%-02 2.679%-01 3.1448-01 6.967E-01 1,1938+01 1,.402E+01 3.109E:01
8.00008+00 1.6808-03 2.201E-02 3.904n-02 4.161%8-03 7.3848-01 1.425%+00 1.8148+00 3.2238+01 6.,332%+01
2.4000%+01 5.7802-05% 7.476E-03 4.631%-02 3.3432-04 1.3458-01 1,.5602+00 - 1,199%-02 S.7448¢00 6.906E+01
9,60008+01 2.3018-07 3.2948-04 4.6048-02 3.007R-07 1.2498-03 1.561R+00 1.91%8-12 3.8242-02 6.9108+01
7.20002+02 5.0178-0% 1.535B-0% 4.60868-02 7.2012-09 2.1398-05 1.3618+00 0008%+00 ' 6.1158-12 6.,9108+01
RG1109WR RG1109WB  RGLI09WS
‘ DOSE MATR IN!V&_DOS CTM. DOSE
7 (bours) (rem/hy) ‘ {renm) (rem)
.0000R+00 .000E+00  .000E+00  .000E+00
5.00008-01 1.225%-02 5.7672-03 5,7678-03
1,00008+00 1.1088-02 = 5.829E-03 1.160E-02
2.00008+00 5,050K8-03 1.004B-02 2.1638-02
8,000024+00 2.7178-03 3.156m-02 3,319E-02
2.40002+01 1,1568-04 1.3068-02 6.626E-02
9,60002+0) 4.7902-07 6.7228-04 6,693E-02
7.2000%+02 1.0368-08 3.1798-058 6,696x-02
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ELISA-2 [LICENSING & SEVERE ACCIDERT RADIOLOGICAL RVALUATIONS - ENTECH ERG, - Rel, Version 2.2 May 23,2002} 2-Aug-03 PAGE 1%
CASEf 1 8P - OPEN CONT. FHA; CR AUTO ISOL; 1 FAN OP; 194 CPM LEAKAGE) RO 1.195 & ARCON9E (INSTANTANEZOUS RELEASE FROR SOURCE)
OVERALL SUMMARY - TOTAL RADIATION EXPOSURES (AS APPLICABLE) FOR SCENARIO DURATION (7.2000R+02 hra)

RECEPTOR/ORGAN COMPARTMENT A COMPARTMENT B COMPARTMENT € OFPSITE RECEP.
(Remispher) (Spherical) (Hemispher)
Bata Alrx (rad) . 000E+00 .000E+00 4.8528+00 +0008+00
Garma Alr (rad) . 0008+00 .000B+00 7.850R~02 +000R«00
Tot, skin (rem) .000E+00 .000R+00 9.198x-01 «000E+00
[{Beta Cont. (%)] { .00} [ .00) [ 93.94) 4 «00)
Goiuda (rem) +0008+00 +000R+00 4.629E-02 «000R+00
Breast (rem) +000E+00 +000K+00 6.4348-02 «000K+00
Lunga (rem) .000R+00 +OD0R+00 1,5992-01 «0008+00
[Inhalation (%)} { .00) t .00) [ 78.48) [ .00}
R.Marrow (venm) ) .0008+00 . 000E400 3.952m-02 +000%+00
Bone Sur (renm) 000800 0008400 1,37i8-01 ‘ +0008+00
Thyroid  (rem) 0002400 ‘ .000X+00 | 4.9928401 .000®+00
(Inbhalation (%)} [ 4 .00] . [ o .00] [ 99.92) [ .00}
Remaindr (rem) +«0008+00 +000%+00 - 4.686R-02 »0002+00
Eef D.E. (rem) «0008+00 " ,0002+00 1.5618+00 -D00E+00
{Inhalation (%)) t .00} [ .00} [ 97.41) [ .00)
ID Thy (rom) . +0008+00 +0008+00 6,9108+01 - 000E+00
RG1109wWn {rem) +0008+00 0002400 6,6968-02 +«000E+00

The Dose Conversion Factoxrs (DCFa) exploved by ELINA-2 are from EPA 520)1-—88-020 and EPA 402-R-93-001
(Federal Guidance Reporta 11 and 12), except for TID Thy and RG1109WE, which are as follows;

TID Thy =& Classical thyreld lnhilitiou dose based on tha TID-14844 pCPs (lodines only)
RG1109%B = Classical whole body immersion dose based on the Reg. Guide 1.109 ICPs
{nobles and halogens only)
The bata dose to air is for {mmersion in an infinite cloud.

The okin dose includes contributions frem gamma radiation (finita cloud), beta radiation (semi-infinite
cloud) and ground contamination. The skin beta-gontribution percentagesz exglude ground contamination,

Finita-cloud corvection, if any, is nuclide specific,
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ELIOA-3 [LICENSING & SEVERR ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel, Version 2,2 May 23,3002]

CASER 1 8B - OPEN CONT. FEA; CN AUTO IBO0L; 1 FAN OF) 184 CPM LEAKAGE; RG 1,195 & ARCONSS

2-Aug-03

PAGE 16

(INSTANTANEOUS RELEASE PRONM SOURCE)

STMDARY TOTAL RADIATION EXPOSURES (AIR IMMERSYON PLUS INHALATION) (PARTIAL OCCUPAKRCY)
COMPARTMENT C
Beta Alr Beta Alx Beta Alr Gamma Alr Gawma Alr Gamea Alr Tot, Skin Tot. Skin Tot. Skin
DOSE RATR INTVL DOS8 CUM. DOSE DOSE RATR INTVL DOS CUM, DOSR DOSE RATE INTVL DOS  CUX. DOSE
T (hours) {rad/hy) {rad) (xad) (rad/hr) (rad) (xad) (rem/hr) {rem) (pem)
+00008+00 »0008+00 «000R+00 +000R+00 +O000E+00 +000R+00 .000%+00 -000R«00 <000R+00 .000%+00
5.00008=-p1 8.8298-01 4.155%-01 4.1558-01 1.4358-02 6.7588-03 6.755E=-03 1.607R-01 7.%243E-023 7.943R-02
1.00002400 7.9%0E-01 4.301R-01 8.3572-01 1.2908-03 6.828%-03 1.3588-02 1.5258-02 8.024R0-02 1.597R-01
2,00002+00 6.5418-01 7.2341R-01 1.360E+00 1,0612-02 1.176%-02 2.3348-02 1.2468-01 1.381E-01 2.977B-01
8.,0000E+00 1.9768-02 2.287R4+00 3.8468:00 3.184x-03 3.698R-02 8.2328-02 3.724E-02 4.33%8-01 7.312E-01
2.40008+01 8,4828-03 9,.3355-01 4.800E+:00 1.3568-04 1.531x5-03 7.7638-02 1.5738-03 1.787B=-01 2.099E-01
9.60008+01 3. 0318-08 4,9528-02 4.8492400 7.3798-07 8,0138-04 7.843E-02 7.610B-08 5.514E-03 9.1358R-01
7.20002+02 1.0218-06 3.939!-03‘ 4.8328+00 2,.483E-08 6.723%-05 7.8502-02 2.3138-07 2.571R-04 9,.1578-01
Ggonadn Gonads Gonads Breast Breast Breast ungs Lungs langs
DOSE RATE INTVL: DOS CUNM, DOSE DOSE RATE INTVL DOS CUM, DOSE DOSE RATE INTVL, DOS CUM, DOSR
T (hours) {rem/hx) (xem) (vem) {xem/hx) {rem) (ren) ' (rem/hr) (xem) {xem)
«0000E+00 +000E+00 «000K+00 200200 «000R+00 .000E+00 .0002+00 000R+00 .000!400 '« O000E4+00
5,0000E-01 8,8352E-03 4.1678-03 4.167R-03 1.286R-02 5.054E-0) 6.0348-03 3.9%418-02 1.8328-02 1.8328-02
1,0000=+00 8,008E-03 4,211E-03 8,379%-03 1.,1648-02 6.121E-03 1.217m-02  3,.587%-02 1.871R-02 3. 7232-02
2.00008+00 6,444E-03 7.1968-03 1.3578-02 $,2258-03 1.0381%-02 2.325¢e-02 2.641E-02 3.076®-02 §.799R-02
5.0000E+00 1.808%-03 2,179E-02. 3.7368-02 2,410%-0%  3,025B-03 5.281E-02 4,645R-03 7.461E-03 1.426E-01
2.40008401 7.2308-0% . 8.40818-03 4.5842-02 8.931E-058 1.098E-02 ' 6.379E-02 7.9548E-08 1.6908-02 1.5958-01
9.6000%+01 3.2482-07 2.8521E-04 4.610B-02 4.067E-07 3.097E-04 6.4108-02 2.309E-07 3.441E-04 1.598%-01
7.2000%+02 8,4608-09% 9.0028-06 4.8511E-03 2.1148-08 1.237312-08 8.411B-D2 4.943R-09 6.156E-06 1.598E-01
R.Marvow R.Narrow R.Marrow Bone Bur Bone Sur Bone Sur Thyroid Thyroid Thyroid
DOSE FATE INIVL DOS CUM, DOSE DOSE RATE INTUL DOS CUM. DOSE DOSE RATE INTVL DOS CUM, DOSE
T (hours) (rem/hr) (rem) (ren) (rem/hr) (rem) (zem) (rem/hr) (rem) (zem)
-0000R+00 .000E+00 .D00E+00 .000%+00 ' .000E+00 .000E+00 000R+00 ‘ 0008400 «000E+00 +000R+00
5.00008-01 8.132E-03 3,.8288-03 3.828R-03 2.3822-02 1.2158-02 1,2158-02 1,301R+01 §6.123E+00 6.122%+00
1.0000R+00 7.3578-03 3.869%-03 7.6972=03 2.336R-02 1.229E-02 2.4448-02 2,179%+01 6.196R8+00 1.2328+01
2.00008R+00 5.777E-0)3 8.533%-03 1,4232-02 1.8908-02 2.1058-02 4.5488-02 8,615E+00 1.0121%+01 a.2448+01
8.0000%+00 1,439E-03 1.8578-02 3.2!6!-03 S.4288-03 6.435E-032 1.100R-01 1,3138400 2.329%+01 4.57IR+:01
2.40008+01 5.0348-0% 6.4198-03 3.922r-02 2.3218-04 2.5608-02 1.357R-02 8,7678-03 4.1638%+00 4,909B+01
9.60008+01 1,9868-07 1.720R-04 3.9398-02 9.1118-07 7.722%-04 1.36%E-01 2.953R-0Q7 1.689%-02 4.991R+0L
7.20008+02 4.202E-09 $.,1948-08 3.9408-03 1.962r-08 2.4128-05 1.3658-01 7.238R-09 8.5398-06 4.9918+01
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ELISA-2 [LICENSING & SEVERE ACCIDENT RADIOLOGICAL EVALUATIONS - ENTECH ENG. - Rel. Version 2.2 May 23,2002)

CASER 1 BB - OPEN CONT. FEA) CR AUTO XS0L; 1 PAN OP; 194 CFM LEARAGE; RG 1.193 & ARCONIS

2=-Aug-03

PACE 17

(INSTANTANEOUS RELEASE FROM SOURCE)

STMMARY TOTAL RADIATION EXPOSURES (ATR IMNERSION PFLUS INNALATION) {PARTIAL OCCUPARCY)
COMPARTMENT ©
Remainde Remaindy Remalindr BEL DB, z£f DB, BEE DB, TID Thy 7D Thy T7ID Thy
‘ DOSE RATE INIVL DOS CUM, DPOS® DOSE RATR INTVL DOS cUMe, DOSE DOSE RATR IINTVL DOS coM, DOSE
T (hourn) (zem/bx) (xom) {zem) (rem/hr) (rem) (rem) (zem/hz) (rom) {rem)
«00002+00 +«000E+00 »0008+00 @ ,000R+00 . 000E+00 +O00E+00 .000E+00 .000R+00 . 0008+00 .0008+00
5.0000E-01 9,.738%-0) 4,.584B-03  4.3504E2-03 4.039E-01 1.900B-01 1.900E~01 1.804%+01 8.485E+00 8,48%52+00
1.00002+00 8,8102-03 4.6338-03 9,2172-03 3.6398-01 1.9218-01 3,823R-01 1.634%+01 8.5868+00 1,7072+01
2.00008+00 6,.834R-03 7.811R-03 1.703E-02 2.679%-01 3.1448-01 6.967R~01 1.,193%+01 1.40218+01 3,109E+01
8.00002+00 1,68988-03 2.201E<02 3.%04E-02 4.161E-02 7,.284E-01 1.42%E+¢00 1,.014B2+00 3,.223B+01 6.332E+01
2.40001m+01 5.7808-0% 7.476R~03 4.651E-02 3.3432-04 1.3458-01 1.5608+00 1.199%-02 $. 7448400 6.9062+01
3.,60008+01 2,3018-07 1.976R-04 4,.671E-02 3.007E=-07 7.4948-04 1.5608+00 1.91%8-12 2,2958-02 6.5092+01
7.20002+02 5.017n-0% 6,141R-06 4.672-02 7.201R-09 8.53%2-06 1.560%+00 0002400 2.4468-12 6,509%+01
RG1109%82 RG1109WD RG1109WH
DOSE RATR INTVL DOS COM, DOSE
T (hours) {rem/hr) (xrem) (ren)
+00002+00 .000%+00  .000E+00  .000E+00
5.0000R-01 1.225%-02 S.767E-03 5.7678-03
1.00008+00 1.100%-02 5.08298-03 1.16085-02
2.00008+00 9,05988-03 1.0048-02 3.163R-02
8.00002+00 2,717%-03 3,156R-02 5.319%-02
2.4000E4+01 1.156%-04 1.30€E-02 6.626%-02
2.60002+01 4.790%-07 4.0338-04 6.6668-02
7.20008+02 1.0368-08 1.272%-0% 6.667K-02
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RLISA-2 [LICENSING & EEVERE ACCIDENT RADIOLOGYCAL EVALUATIONS - ENTECH ENG. - Rel. Version 2.2 May 33,2002]) 2-Aug-03 PAGE 18
CASEf} 1 S8 - OPEN CONT, FHA; CR AUTO I801; 1 FAN OP; 154 CFM LEANAGE; RG 1.195 & ARCONOE {INSTANTANEOUS RELEASE FROM SOURCE)
OVERALL SUMMARY - TOTAL RADIATION EXPOSURES (AS APPLICABLE) FOR SCENARIO DURATION (7.20008+02 hra)
PARTIAL OCCUPANCY

RECEPTOR/ORGAN COMPARTMENT A CONPARTMENT B COMPARTMENT C OFFSITE RECEP.

(Remispher) (Spherical) {Renisphor)
Beta Alr (rad) .000X+00 .000E400 4.852%400 .000R+00
Camma Adr (rad) .000R+00 . ODOE+00 7.8502-02 .000R+00
Tot. skin (rem) + 000R+00 » 0002400 9,1578-01 +000E+00
(Bota Cont. (%)} t .00) t .00) [ 93.94) t .00)
Gonada {zem) . 000400 . 0DOE+00 4.6118-02 . 0002+00
Breast (zem) . 000%+00 .0002+00 6.411B-02 0002400
langs (rem) +OD0E+00 .000%+00 1.598R-01 .000E+00
{Inhalation (%)) { .00l r .00} 1 78.85] t .00}
R.Marrow  (rem) .000E+00 . 000E+00 3.940E-02 , .000%+00
Bone Sur - (rem) .000E+00 .0008+00 1.3638-01 +0008+00
‘Thyroid  (rem) .000R+00 +000%+00 ; 4.9912+01  .000R+00
[Izhalation (%)) 1 .08) g .00 [ 99.93) [ .00)
Remaindr - (xea) . 0002400 L000K¢00 4.6722-02 . .000B+00
ESf D.E, (rem) . D0OR+00 ‘ .000E+00 1.560%00 0002400
[Znhalation (%)) [ .00] t .00} [ 97.42) {  .00)
TID Thy  {rem) 000400 .000R+00 ' 6.909%+01 .000%+00
RG2109WE  (rem) .000+00 .D00R+00 6.667E-02 .000%+00

The Dosa Conversion Pactors (DCPs} employved by ELISA-2 are from EPA 520/1-38-020 and EPA 402-R-93-081
(Federal Guidance Reports 11 and 13), except for TID Thy and RG1109WD, which arxe as follows:

TID Thy = Classical thyroid ishalation dose based on the TID-14844 DCPn (iodinas only)
RG1109¥3 = Classical whole body immarsion dose based on the Reg, Guide 1,10% DCFs
(nobles anld halogens only)
Tha beta dose to aix is for lmmersion in sn infinite clovd.

The skin dose includes contridutions from gewma xadiation (finite cloud), beta radiation (semi-infinite
cloud) and ground contamination. 7The skin beta-contribution percentages exclude ground cemtamination.

Pinita-cloud correction, if any, is nuclide specific.
Partial occupancy has been applied only to human exposures in Compartment C.
"neesscen END OF THIS CASE endevRene
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