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Title: Review of Alion Calculation ALION-CAL.- Calculation Number: NEDC 05-031

INPPD-3236-001, Radiological Dose Analysis for a Fuel
Handling Accident (FHA) at Cooper Nuclear Station |CED/EE Number: N/A

System/Structure: HV, SGT, SC __|Setpoint Change/Part Eval Number: N/A
Component: NJA Discipline: Mechanical Design
Classification: [X] Essential; [ ] Non-Essential SQAP Requirements Met? [ ] Yes; [X] N/A
Proprietary Information Included? [ ]Yes; [X] No

Description:

PURPOSE:

his calculation incorporates by attachment Alion Science & Technology Calculation No. ALION-CAL-NPPD-3236-001,
v. 0, in accordance with CNS Engineering Procedure 3.4.7. The calculation determines the dose to a Control Room
cupant and to a person at the Exclusion Area Boundary (EAB) and the Low Population Zone (LLPZ) at the Cooper
uclear Station site following a design basis Fuel Handling Accident (FHA). The analysis is performed using an
ternate Source Term (AST) in accordance with the guidance provided by the NRC in Regulatory Guide 1.183 (July
000) and as authorized by 10 CFR 50.67. This calculation has been prepared as a Status 2 calculation for NRC review
nd will be as-built upon NRC approval.

v. 1 incorporates Rev. 1 of Alion’s calculation, which was revised bﬁmarﬂy to incorporate an additional Case 1
nalysis to determine total Control Room dose assuming 168 hour fuel decay time before fuel movement and without
CREFS operation.

RESULTS AND CONCLUSIONS:

The results are tabulated in Section 5 of Alion's calculation for each of the three (3) receptor locations:

1. Control Room,

2. Low Population Zone (LPZ), and

3. Exclusion Area Boundary (EAB).

All calculated doses were found to be below the stipulated limits. It is therefore concluded that the regulatory dose
Jimits will not be exceeded following a postulated design basis FHA at Cooper Nuclear Station.

ATTACHMENTS:
1. Alion calculation ALION-CAL-NPPD-3236-001, Rev. 1 (including attachments thereto)
2. GE Letters REK:99-152 and REK:99-211 (References 6.10 and 6.9 of Alion’s calculation)
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Rev. Status Prepared By/Date Reviewed By/Date IDVed By/Date Approved
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Status Codes

1. Active 4. Superseded or Deleted 7. PRA/PSA
2. Information Only 5. OD/OE Support Only
3. Pending 6. Maintenance Activity Support Only
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ATTACHMENT 2  DESIGN CALCULATION CROSS-REFERENCE INDEX®®

Page: _2 of_6

NEDC: _05-031
Rev. Number: 1
Nebraska Public Power District

DESIGN CALCULATION CROSS-REFERENCE INDEX

ITEM PENDING CHANGES
NO. DESIGN INPUTS REV. NO. TO DESIGN INPUTS
1 |[Refer to Attachment 1 listing,
page 4
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NEDC: __05-031
Rev.Number: ____ 1
Nebraska Public Power District

DESIGN CALCULATION CROSS-REFERENCE INDEX

ITEM
NO. AFFECTED DOCUMENTS REV. NUMBER

N/A for a Status 2 calculation
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ATTACHMENT 3 AFFECTED DOCUMENT SCREENING

Page: _4 of _6
NEDC: __05-031
Rev. Number: _ 1

The purpose of this form is to assist the Preparer in screening new and revised design
calculations to determine potential impacts to procedures and plant operations.®

SCREENING QUESTIONS YES NO UNCERTAIN

1. Does it involve the addition, deletion, or manipulationof [ ] [X] []
a component or components which could impact a system
lineup and/or checklist for valves, power supplies
(breakers), process control switches, HVAC dampers, or

instruments?

2.  Could 1t impact system operating parameters (e.g., [1 X [1]
temperatures, flowrates, pressures, voltage, or fluid
chemistry)?

3. Does it impact equipment operation or responsesuchas [ ] [X] []
valve closure time?

4. Does it involve assumptions or necessitate changestothe [] [X] []
sequencing of operational steps?

5.  Does it transfer an electrical load to a different circuit,or [ ] [X] [1]
impact when electrical loads are added to or removed
from the system during an event?
Does it influence fuse, breaker, or relay coordination? [1 [X] [1]
Does it have the potential to affect the analyzed [1 [X] [1]
conditions of the environment for any part of the Reactor
Building, Containment, or Control Room?

8. Does it affect TS/TS Bases, USAR, or other Licensing (1 Xl [1
Basis documents?

9. Does it affect DCDs? [1 M []

10. Does it have the potential to affect procedures in any way [] < []

not already mentioned (refer to review checklists in
Procedure EDP-06)? If so, identify:

If all answers are NO, then additional review or assistance is not required.

If any answers are YES or UNCERTAIN, then the Preparer shall obtain assistance from
the System Engineer and other departments, as appropriate, to determine impacts to
procedures and plant operations. Affected documents shall be listed on Attachment 2.

PROCEDURE 3.4.7 REVISION 26 PAGE 4 OF 31
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ATTACHMENT 4 DESIGN CALCULATION SHEET
Page: 5 of 6
NEDC: 05-031
Rev. Number: 1

Nebraska Public Power District

DESIGN CALCULATIONS SHEET

PURPOSE

This calculation incorporates by attachment Alion Science & Technology Calculation No.
ALION-CAL-NPPD-3236-001, Rev. 0, in accordance with CNS Engineering Procedure
3.4.7. The calculation determines the dose to a Control Room operator and to a person at
the Exclusion Area Boundary (EAB) and the Low Population Zone (LPZ) at the Cooper
Nuclear Station site following a design basis Fuel Handling Accident (FHA). The analysis
is performed using an Alternate Source Term (AST) in accordance with the guidance
provided by the NRC in Regulatory Guide 1.183 (July 2000) and as authorized by 10 CFR
50.67. This calculation has been prepared as a Status 2 calculation for NRC review and
will be as-built upon NRC approval.

Rev. 1 incorporates Rev. 1 of Alion's calculation, which was revised primarily to
incorporate an additional Case 1 analysis to determine total Control Room dose assuming
168 hour fuel decay time before fuel movement and without CREFS operation. In
addition, Rev. 1:

Added additional Assumption (9)

Added Bromine source term table (Table 3)

Added un-decayed activity source term table (Table 4)

Added Bromine evaluation per RG1.183 conformance

Nuclear inventory modified to 29 isotopes to accommeodate bromines

Shine analysis modified to provide a qualitative estimate of dose.

Incorporated various typos and rewording

EXTENT OF REVIEW

Alion's calculation was performed under their own QA program, which included an
independent technical review. Therefore, the NPPD review does not include in-depth
checks of mathematical calculations, but rather focuses on general acceptability of design
inputs, assumptions, methodology, and conclusions. Any significant comments or concerns
identified during the review have been resolved with Alion and incorporated.

REVIEW SUMMARY
Alion's calculation is organized into a single main portion along with Attachments A
through H, which include the computer files as well as Alion’s Design Review Checklist.

1. Purpose - The purpose of the calculation is as given above and as stated in Section 1
of Alion's calculation. This section was reviewed and found to be acceptable.

PROCEDURE 3.4.7 REVISION 26 PAGE 5 OF 31
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ATTACHMENT 4 DESIGN CALCULATION SHEET
Page: 6 of 6
NEDC: 05-031
Rev. Number: 1

2. Design Inputs - Design Inputs are contained in the Cross Reference Index given on
page 4 of Alion’s calculation and are discussed in Section 2 of Alion’s calculation. The
design inputs were reviewed and found to be acceptable. Non-status 1 inputs were
verified using additional information and were found to be acceptable for use in this
calculation.

Although Alion identified some documents as having been affected in the Cross Reference
Index, it is noted that this calculation is Status 2, awaiting review by the NRC. The
affected documents will be identified when the NRC has completed its review, the
calculation changes to Status 1, and an implementing document is completed. Until that
occurs, there are no affected documents.

3. Assumptions - Major assumptions are identified in Section 3 of Alion's calculation.
Additional assumptions are inferred in the input documents used and identified
throughout Alion's calculation by inference according to context and use. The assumptions
were reviewed and found to be acceptable.

4. Methodology - The methodology is described in Section 4 of Alion’s calculation. The
methodology was reviewed and found to be acceptable.

5. Results/ Conclusions - Results and conclusions are given in Section 5 of Alion's
calculation. The results and conclusions were reviewed and found to be acceptable.

All calculated doses are below the corresponding regulatory limits.

6. References - References are listed in Section 6 of Alion’s calculation. The references
were reviewed and found to be acceptable.

7. Attachments
1. Alion calculation ALION-CAL-NPPD-3236-001, Rev. 1 (including attachments

thereto)
2. GE Letters REK:99-152 and REK:99-211 (References 6.10 and 6.9 of Alion's
calculation)
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ITEM PENDING CHANGES
NO. DESIGN INPUTS REV. NO. TO DESIGN INPUTS
1 NEDC 99-031 5 N/A
2 NEDC 99-036 3 N/A
3 Burns and Roe Dwg 2019, sheet 1 N39 N/A
4 Burns and Roe Dwg 2051, N20 DCN 04-0913
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16 | NUREG/CR-6604 Dec. 1997 N/A
17 | NUREG-1465 Feb. 1995 N/A
18 | Reg Guide 1.183 July 2000 N/A
19 | USAEC TID-14844 1962 N/A
20 | Industrial Ventilation: Engineering Principles 1/ 1991 N/A
21 GE Letter REK:99-152 9/1/99 N/A
22 | GE Letter REK:99-211 11/9/99 N/A
23 | GE Letter GE-MIG-1H69L-062 2/29/2000 N/A
24 Federal Guidance Report 11 (FGR 11) 1988 N/A
25 Federal Guidance Report 12 (FGR 12) 1993 N/A
26 | UCR 2002-019, Item 59 5/28/2002 N/A
27 General Operating Procedure 2.1.20.1 Rev. 12 N/A
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Acronyms and Units

Acronym Definition

ALARA As Low as is Reasonably Achievable

AST Alternate Source Term

BWR Boiling Water Reactor

CEDE Committed Effective Dose Equivalent

CREFS Control Room Emergency Filtration System

DBA Design Basis Accident

DCF Dose Conversion Factor

DDE Deep Dose Equivalent

EAB Exclusion Area Boundary

ESF Engineered Safety Features

FHA Fuel Handling Accident

FSAR Final Safety Analysis Report

GUI Graphical User’s Interface

REM Roentgen Equivalent Man

RP Regulatory Position

RPF Radial Peaking Factor

RADTRAD A Simplified Model for RADionuclide Transport and Removal And Dose

Estimation

SFP Spent Fuel Pool

SGTS Standby Gas Treatment System

TEDE Total Effective Dose Equivalent

USAR Updated Safety Analysis Report

V&V Verification and Validation

Variable Definition and Units of Measure

A Fission Product Activity (Ci/Mwt)

C Dilution Concentration (dimensionless)

t Time (seconds)

Q Flow (ft’/min.)

\Y% Volume (ft’)

2Q Atmospheric Dispersion Factor (sec/m®)
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1 PURPOSE

The purpose of this calculation is to determine the dose to the control room occupant and to a
person at the Exclusion Area Boundary (EAB) and the Low Population Zone (LPZ) at the
Cooper Nuclear Station site following a design basis Fuel Handling Accident (FHA). The
analysis is performed using an Alternate Source Term (AST) in accordance with the
guidance provided by the NRC in Regulatory Guide 1.183 (July 2000) (Ref. 1) and as
allowed by 10 CFR 50.67. The RADTRAD Version 3.03 (Ref. 2) computer code (currently
used by the USNRC in performing radiological consequences assessments) is used to
estimate the dose values at the above mentioned locations.

This analysis will be used by CNS in support of a License Amendment Request (LAR) for
the implementation of various sections of Technical Specification Task Force (TSTF)
Standard Technical Specifications Change Traveler TSTF-51.
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2 DESIGN INPUT DEVELOPMENT
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Postulated Accident
FUEL HANDLING ACCIDENTS WITHIN THE REACTOR CAVITY

The limiting postulated FHA event (accidents within the SFP were also considered)
begins with the drop of a fuel assembly into the reactor core during refueling
operations from a height of 32.95 feet (Ref. 3), which is the maximum height allowed
by the fuel handling equipment. The resulting impact of the fuel assembly onto the
top of the core will damage a number of fuel rods sufficiently to cause a release of
radionuclides to the water pool above the core. Assuming primary containment
remains open during refueling, it is assumed the radionuclides will be released to the
refueling area and then to the environment over the following 2 hour period. The
water pool above the core serves as a barrier to the release of a significant amount of
the radionuclides. Release of the radionuclides to the environment may result in a
dose to the control room occupants and to personnel located both within and beyond
the site boundary.

The radionuclide source term generated during a fuel handling accident is based on
the total number of fuel rods in the reactor core damaged as a result of the dropped
fuel assembly (including attached rigging) on the irradiated fuel rods. General
Electric provided CNS with a revised analysis for G14 fuel Compliance with
Amendment 22 of NEDE-24011-P-A (GESTAR II) regarding a refueling accident
(Ref. 8). The analysis addresses the worst fuel drop using a comparison to validate
the GE14 10x10 fuel. The activity released in a FHA for 10x10 core is based on 151
rods assumed to have been damaged. Each bundle has an equivalent of 87.33 full
length fuel rods. With a total of 548 fuel bundles in the core the fraction of the core
damaged is calculated to be 151 damaged rods/(548x87.33)total rods = 0.003155.

FUEL HANDLING ACCIDENTS WITHIN THE SPENT FUEL POOL

The CNS USAR (Ref. 3) specifically states the following, “Similarly, the most severe
accident of the second variety is the dropping of a fuel assembly into the fuel pool,
but this results in a smaller radioactivity release to the environs than that resulting
from dropping a fuel assembly on the fuel in the reactor vessel during refueling.”
With reference to the “second variety” meaning accidents that result in release
directly to secondary containment or the environment. Therefore the limiting fuel
handling accident and related accident source term is analyzed as occurring within the
reactor core based on the amount of fuel rods damaged and their related activity level.
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2.2 Source Term

Since the publication of TID-14844 (Ref. 9), significant advances have been made in
understanding the timing, magnitude, and chemical form of fission product releases
from severe nuclear power plant accidents. In 1995, the NRC published NUREG-
1465, “Accident Source Terms for Light-Water Nuclear Power Plants” (Ref. 10).
NUREG-1465 used this research to provide estimates of the accident source term that
were more physically based and that could be applied to the design of future light-
water power reactors. NUREG-1465 presents a representative accident source term
for a boiling-water reactor (BWR) and for a pressurized-water reactor (PWR). These
source terms are characterized by the composition and magnitude of the radioactive
material, the chemical and physical properties of the material, and the timing of the
release to the containment. This analysis utilizes an accident specific nuclide
inventory (Halogens, Noble Gases, and Alkali Metals for FHA) as matched to the
CNS site inventory (Ref. 11) and as modified for gap release in accordance with
Regulatory Guide 1.183, RP 3.2 Table 3 presented as Figure 1 below.

Table 31
Non-LOCA Fraction of Fission Product Inventory in Gap
Group Fraction
I-131 0.08
Kr-85 0.10
Other Noble Gases 0.05
Other Halogens 0.05
Alkali Metals 0.12

"m«mmwmmw&m@mumumefmmmmmmﬂy:pprodeWRmelmﬂupuk
burnop up to 62,000 MWD/MTU provided that the maximum linear heat generation rate does not exceed 63 kw/fi peak rod
average power for burnups exceeding 54 GWD/MTU. As an alternative, fission gas release calculations performed using NRC-
approved methodologies may be considered on 2 case-by-case basis. To be acceptable, these calculations mmnst use a projected
powes history that will bound the limiting projected plant-specific powes history for the specific fuel Joad. For the BWR rod
drop accident and the PWR rod gjection accident, the gap fractions are assumed to be 10% for iodines and noble gases.

Figure 1

All the gap activity in the damaged fuel rods is assumed to be instantaneously
released to the pool per Regulatory Guide 1.183 Appendix B. Radionuclides
considered include xenons, krytons, halogens, cesiums, and rubidiums. The chemical
form of radioiodine released from the fuel to the pool is assumed to be 95% aerosol
(cesium iodide, CsI), 4.85 percent elemental iodine, and 0.15 percent organic iodide.
The CslI released from the fuel is assumed to completely dissociate in the pool water.
Because of the low pH of the pool water, the iodine re-evolves as elemental iodine
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which is assumed to occur instantaneously. Regulatory Guide 1.183 Appendix B
states if the depth of water above the damaged fuel is 23 feet or greater, as is the case
at CNS (Ref. 3, 4, 5, and 6), the decontamination factors for the elemental and
organic species are 500 and 1, respectively, giving an overall effective
decontamination factor of 200 (i.e., 99.5% of the total iodine released is retained
within the pool water). The difference in decontamination factors for elemental and
organic iodine species results in the iodine above the water being composed of 57%
elemental and 43% organic species. Appendix B goes on to state the retention of
noble gases in the pool water is considered negligible (i.e., decontamination factor of
1) which is assumed in this analysis.

The inventory of fission products in the fuel rods and available for release to the
containment is based on the maximum full power operation of the core with an
assumed core power equal to the current licensed rated thermal power of 2381 Mwt
(Ref. 7). In addition, this value is multiplied by factor of 1.02 to account for
maximum possible measurement uncertainty as required by Appendix K to 10 CFR
50 for nuclear reactor power operation. The core is assumed to have operated at this
power level for an extended period of time such that fission product equilibrium is
reached. For radionuclides which have not reached equilibrium the core inventory at
time of shutdown is used. The source term used for this accident is based on General
Electric’s GE14 Amendment 22 for a bounding core inventory source term
(References 8, 11, 12, and 13). The GE14 Amendment 22 source term was calculated
using the isotope generation and depletion code ORIGEN2, incorporating the BWR
extended burnup library BWRUE. In addition, a radial peaking factor of 2.0 is
applied to the radionuclide inventory calculation to reflect the maximum possible
value as provide by the fuel provider (GE).

Release Rate from Secondary Containment

The approximate free volume of the refueling floor area is 7.95 x 10° ft* based on
Reference 14. The radioactive material that immediately escapes from the pool to the
refueling floor area is then assumed to be released to the environment over a 2-hour
period using the relationship for dilution with 100% makeup for an enclosed space
(Ref. 15). For an enclosed containment the following equation can be applied:

C/Css = 1 — expt @™ Equation 1
Where:
C — Concentration of volume at time t (fraction 0-1.0, representing 0 to
100%)
Css — Steady-State concentration at end of dilution period (fraction 3@0-1 0,
representing 0 to 100%) 7H qrLétes

Q — Constant flow rate of contaminate out of space (ft* /min.)
V - Refueling floor (7.95E+05 ft%)
t — time duration of dilution period (120 minutes)
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As C approaches steady state or complete dilution (assume a value of 99.9%)
C/Css approaches a value of 1 and the equation can be simplified to:

999 =1- [exp('QW)] or 0.001= [exp('QW)] | Equation 2
Taking the natural log (In) of both sides gives:

In(.001) = In [exp* @] or -6.9077 =-QUV Equation 3
Substituting all values and solving for Q (flow rate leaving the structure) yields:

Q =(6.9077 x 7.95 x 10°)/120 = 4.576 x 10* (ft’ /min.)

This is the flow rate that will be used to simulate the rejection of the source term from
the reactor building as a ground release to the outside environment within a 2 hour
period.

Control Room Parameters

The air intake rate to the control room, the control room HVAC system filter
efficiency, and the control room volume are needed to determine the portion of
radiological dose received within the control room area.

The total control room volume is made up of the control room proper and the cable
spreading room area (Ref. 17 and 18). The volume of the control room is calculated
below (rounded to the 3™ significant figure), assuming 20% of the total volume is
occupied by walls, floors, equipment, etc.

Control Room Volume drawing takeoff

Width =72’ (Ref. 17)

Length = 80°-9” minus 13°-3” = 67.5> (Ref. 18)
Floor Elevation = 932°-6” (Ref. 18)

High point of roof slab = 949°-1.5”

Cable Room

west of column H7
Outside wall to H7 = 80°-9” — 13°-3” = 67.5" (Ref. 18)
N-S =72’ (Ref. 17)
Floor E1 =918’ (Ref. 17)

column H7 to G
H7t0 G=35"+13-3"=48.25" (Ref. 18)
E-W=37-3"(Ref. 17)
Floor E1 =918’ (Ref. 17)
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Control Room proper

Height = 949°-1.5” — 932°-6” = 16.625’
Volume = 72’ x 67.5" x 16.625° = 80,800 ft’

Cable Room

Height = 932’-6” - 918’ = 14.5°
Volume = (72’ x 67.5’ x 14.5%) + (37.25” x 48.25° x 14.5°) = 96,530 fi®

Total Volume = 80,800 f + 96,530 ft* = 177,330 fi

Assuming 20% of the volumes include walls, floors, and equipment, (Refer to Assumption 8)
the net volumes equate to the following:

Control Room proper = 64,640 ft®
Control Center (CR Envelope) = 141,860 f*

The air intake to the control room is modeled using two flow rates in order to
represent the two distinct operating modes of normal fresh air intake prior to a high
radiation isolation signal and operation in the Control Room Emergency Filtration
(CREFs) lineup following isolation and pressurization.

Prior to isolation:

¢ 3235 normal ventilation system fresh air intake flow per reference (Ref. 19)

+ Unfiltered inleakage was set constant at a value of 400 CFM (see Section 3
Assumption 1). The 400 CFM CR inleakage is also greater than the actual CNS
inleakage measured during tracer gas testing for the recirculation only mode of
operation (64 CFM). This value includes the standard value of 10 CFM
recognized by the industry for access/egress to the control room envelope.

Total air intake rate = 3,635 CFM
After CREFS isolation:

¢ 900 +/- 10% CFM used 810 CFM CREFS design air intake flow per reference
(Ref. 20 and 21) (lower value picked for conservative removal rate of
radionuclides from control room space)

+ Unfiltered inleakage was set constant at a value of 400 CFM. The 400 CFM CR
inleakage is also greater than the actual CNS inleakage measured during tracer
gas testing for the recirculation only mode of operation (64 CFM). This value
includes the standard value of 10 CFM recognized by the industry for
access/egress to the control room envelope.

Total air intake rate = 1,210 CFM

The control room emergency filtration system is currently specified as having 95%
efficiency (associates to a maximum methyl iodide penetration of 2.5% when tested
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25

in accordance with Regulatory Guide 1.52, Revision 2) for all iodine species (Ref.
21). This efficiency is reduced by 1% to account for maximum bypass (Ref. 22). For
this analysis in order to provide future analytical and operational margin a filter
efficiency of 90% (using an appropriate penetration test criteria) for all iodine species
will be assumed with a reduction of 1% for maximum bypass flow.

Atmospheric Dispersion (x/Q) Factors

The y/Q values are taken from existing CNS calculations developed specifically for
various Control Room Intake, Exclusion Area Boundary (EAB), and Low Population
Zone (LPZ) receptor points for use in the development of the bounding Design Basis
Accidents (DBA) Radiological Analysis. These receptor locations were previously
determine to be the most limiting in determining compliance with the dose criteria
established.

The control room intake x/Q values were taken from reference 23 for a release
emanating from the Reactor Building. The reactor building vent release case was
analyzed as a ground release for three release rates through the reactor building vent.
The lowest release flow which coincides with the highest %/Q values was chosen for
the most conservative approach. The values were developed using the ARCON96
computer code (Ref. 24) and are presented in Table 1 below.

0 - 2 hours 2 - 8 hours 8 -24 hours 1-4 days 4 - 30 days

4.15E-3 3.24E-3 1.32E-3 9.01E-4 7.22E-4

Note: Units = sec/m
Table 1

The EAB and LPZ Atmospheric Dispersion x/Q values were taken from reference 25
for a ground release emanating from the Reactor Building. The %/Q values were
developed from figures presented in Regulatory Guides 1.3 and 1.25 and corrected for
building wake effects as appropriate. The values are presented in Table 2 below.

7/Q (sec/m’)
EAB
0 —0.5 hours | 5.2E-4 (1)
0.5-2 hours (2) | 5.2E-4 (1)
LPZ

0-0.5 hours | 2.9E-4 (1)
0.5 — 8 hours | 2.9E-4 (1)
8 — 24 hours | 7.3E-5
1 — 4 days | 2.5E-5
4 — 30 days | 5.2E-6

Table 2

Note: 1. Includes building wake considerations
2. Based on worst 2-hour period for the EAB which is the 0 to 2-hour period for this event.
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Additional Design Inputs

The following inputs are used by the RADTRAD code in determining the TEDE for
persons located at or beyond the boundary of the exclusion area which are consistent
with the Regulatory Guide 1.183 RP 4.0 guidelines:

L]

Dose calculations are based on the TEDE. The TEDE is determined as the sum of
the committed effective dose equivalent (CEDE) from inhalation and the deep
dose equivalent (DDE) from external exposure.

All doses are estimated by RADTRAD using the Federal Guidance Reports 11
and 12 (Ref. 26 and 27) (FGR 11 and 12) dose conversion factors (DCFs) for the
following organs and pseudoorgans:

Gonads

Breast

Lungs

Red bone marrow

Bone surface

Thyroid

Skin

Effective dose equivalent

EAB and LPZ - For the first 8 hours, the breathing rate of persons is assumed to
be 3.5 x E-4 m*/sec. From 8 to 24 hours following the accident, the breathing rate
is assumed to be 1.8 x E-4 m*/sec. After that and until the end of the accident, the
rate is assumed to be 2.3 x E-4 m*/sec.

Control Room - The dose receptor for this analysis is the hypothetical maximum
exposed individual who is present in the control room for 100% of the time during
the first 24 hours after the event, 60% of the time between 1 and 4 days, and 40%
of the time from 4 days to 30 days. For the duration of the event, the breathing
rate of this individual is assumed to be 3.5 x E-4 m’/sec.

The radiological acceptance criteria for the EAB, the outer boundary of the LPZ,
and for the control room are in 10 CFR 50.67. These criteria are stated for
evaluating reactor accidents of exceedingly low probability of occurrence and low
risk of public exposure to radiation. For the FHA the EAB and LPZ dose criteria
is presented in Table 6 of Regulatory Guide 1.183 and stated as 6.3 Rem TEDE
for the 2 hour accident duration. The acceptance criteria for the control room
dose is stated by both 10 CFR50.67 (b) (2) (iii) and General Design Criteria 19
(GDC 19) from Appendix A to 10 CFR Part 50 as 5 Rem TEDE. Both the LPZ
and control room dose criteria are based on a total period of 30 days.
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3 ASSUMPTIONS

1.

A control room unfiltered inleakage value of 400 CFM was assumed for this analysis
in order to provide future analytical and operational margin in lieu of the current
tracer gas testing results (Ref. 16) measuring an inleakage value of 64 CFM with the
CREF system in the pressurization mode in recirculation. This value includes the
standard value of 10 CFM recognized by the industry for access/egress to the control
room envelope.

The required time for isolation of the control room intake upon the start of the FHA is
assumed to be 1 minute (60 seconds). This was selected as a conservative value in
order to provide future analytical and operational margin in lieu of the current CNS
CREF system having an auto-isolation time of 11 seconds upon receipt of a high
radiation signal.

The control room emergency filtration system is currently specified as having a 95%
efficiency (associates to a maximum methyl iodide penetration of 2.5% when tested
in accordance with Regulatory Guide 1.52, Revision 2) for all iodine species (Ref.
21). This efficiency is reduced by 1% to account for maximum bypass (Ref. 22). For
this analysis in order to provide future analytical and operational margin a filter
efficiency of 90% (using an appropriate penetration test criteria) for all iodine species
will be assumed with a reduction of 1% for maximum bypass flow.

No credit is taken for reduction in the amount of radioactive material released from
the reactor building as a result of operation of engineered safety feature (ESF) filter
systems (i.e., SGTS).

The current source term decay time is 67 hours. For this analysis (Base Case), a
decay time of 24 hours was assumed, which represents the earliest expected start of
refueling activities at CNS. Fuel which has had less than 24 hours of decay time
constitutes “recently irradiated fuel” for application of TSTF-51. A second analysis
(Case 1) was performed assuming a decay time of 168 hours before fuel movement
and not crediting the operation of CREFS.

No credit is taken for the use of personal protective equipment or prophylactic drugs.

The CNS Technical Specification Bases for AC Source -- Shutdown states that,
having to assume a single failure and concurrent loss of all offsite power (LOOP) is
not required when the unit is shutdown. Notwithstanding, it is determined a LOOP
will not have an adverse impact on the radiological consequences of the Fuel
Handling Accident. The basis for this is supported by the fact that a LOOP will cause
the control circuit for the Group 6 PCIS signal to de-energize, resulting in Group 6
PCIS Control Room Emergency Filter System (CREFS) initiation (at T = 0 of the
event). Therefore, the one-minute CREFS initiation time assumed in this analysis
will bound diesel generator start time considerations associated with a LOOP which
are determined to occur well within that time frame.

An occupied‘\:olume of 20% of the control room envelope was assumed based on
review of applicable drawings and simple volumetric estimates.

lféx Cloor, Wa//’/ 3}4«.‘/‘”&:‘;:{/ %,
FRE v resof
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9. No correction is made for depletion of the effluent plume by deposition on the ground

(Ref. 1, Regulatory Position 4.1.7)
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4 ANALYSIS METHODOLOGY/CALCULATION

A V&V version (developed by Alion Science & Technology, ITSCO) of the NRC computer
code RADTRAD Version 3.03 was used to analyze a postulated Fuel Handling Accident
(FHA) at the Cooper Nuclear Station. The radiological consequences of an accident in a
nuclear power plant depend upon the quantity of the radioactive material that escapes to the
environment and/or enters the plant’s control room. RADTRAD is designed to calculate
doses at offsite locations, such as the low population zone, and in the control room. The code
has two default source terms to describe fission product release to the containment: those
from TID-14844 (Ref. 9) and those from NUREG-1465 (Ref. 10). As the material is
transported through the containment and other buildings, credit is given for several natural
and engineered removal mechanisms. Containment sprays remove aerosols, elemental
iodine, and organic iodine. The flow between buildings or rooms may be through HEPA
filters or a suppression pool. Leakage to the environment may occur. Aerosols can deposit
on surfaces within rooms and also in connecting paths. Models are provided within
RADTRAD for these different removal mechanisms. Alternatively, the user may elect to
input time-dependent values for a specific removal coefficient. After transporting the
nuclides to different locations, RADTRAD calculates the dose at user-specified locations
(i.e., EAB, LPZ, control room, etc.).

4.1 Fuel Handling Accident Scenario

Currently by CNS procedure, fuel handling activities in the fuel pool and containment areas
cannot be initiated until 67 hours after reactor shut down (this analysis will assume a period
of 24 hours" as described in Section 3 Assumption 5). It is postulated that the accident
results in the damage of 151 fuel rods thus releasing all of the fuel gap activity associated
with those rods. As discussed in Section 2, the gap fractions utilized for Non-LOCA
analyses follow the recommended values stated in Regulatory Guide 1.183 Table 3. A radial
peaking factor of 2.0 is applied to the activity release based on recommendation by the CNS
fuel vendor. The activity (consisting of noble gases, halogens, and alkali metals) is
instantaneously released to the pool which has a minimum of 23 ft of water above the
damaged fuel assembly.

The radioiodine release from the water is assumed to escape into the reactor building area
and out through the reactor building vent over a two (2) hour period. The radioiodine
released from the fuel gap is assumed to be 95% Csl, 4.85% elemental, and 0.15% organic.
Due to the nature of the water in the pool, the Csl is assumed to immediately disassociate,
thus changing the chemical form of the iodine in the water to 99.85% elemental and 0.15%
organic. Based on decontamination factors of 500 and 1 for the elemental and organic
iodines, respectively the chemical form of the iodines above the pool is 57% elemental and
43% organic. Noble gas and unscrubbed iodines are assumed to rise to the water surface
where they are mixed in the available air space. Per Regulatory Guide 1.183 it is assumed all
of the alkali metals released from the gap are retained in the pool.

(1) note - fuel handling can occur at any time within the spent fuel pool, as long as the fuel has experienced a minimum of at
Jeast 24 hours of decay time.
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The radiological activity associated with a FHA is collected within the reactor building
(secondary containment). Since it is assumed there is no means of isolating the area release
(no credit is taken for maintaining secondary containment boundary) all of the airborne
activity is postulated to be exhausted out of the building within a period of 2 hours.

The worst case atmospheric dispersion factors (x/Q) assuming a ground release from the
reactor building release point were used based on the guidance in Regulatory Guide 1.183
Appendix B, Section 4 considering the assumption of direct openings to the environment
(i.e., railroad airlock, ground level doors, etc.).

4.2 RADTRAD Computer Model

Figure 2 below represents a simplified representation of the radiological release and transport
model used in the CNS FHA analysis. The model simulates an accident which has initially
released within the containment. Radionuclides are then released to the environment
(pathway 1). Once released to the environment radionuclides are diluted as a function of the
atmospheric conditions (x/Q values), thus leaving a smaller fraction available for intake into
adjacent buildings (i.e., control room) or site boundary defined locations. The radionuclides
may enter the control room from either the Control Room Emergency Filtration System
(CREFS) air intake (pathway 2) or indirectly as unfiltered inleakage (pathway 3).
Radionuclides mixed within the control room volume are then exhausted (pathway 4).

Environment

@ |

| Filter Unit

Figure 2

Radionuclide release and transport model
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4.3 RADTRADFILES

RADTRAD 3.03 requires the use/development of four individual input files in order to
perform a radiological dose analysis. These files include; the plant specific
compartment/pathway model file (PSF), the nuclide inventory file (NIF), the release fraction
and timing file (RFT), and the dose conversion factor file (INP).

Plant Specific File (PSF)

This file was created using the RADTRAD Graphical User’s Interface (GUI) and defines all
the plant specific parameters required to perform the analysis including specifying all
compartments and pathways as detailed in Figure 2 above. The pathways for the FHA model
were developed using the filtered pathway option in RADTRAD in order to specify fixed
flow rate values. The following major parameters were inputted based on values
documented/determined in Section 2 of this analysis:

Plant Power Level - Is based on the rated thermal power multiplied by the fraction of fuel
damaged, maximum power uncertainty, and the fuel peaking factor. The radionuclide
inventory is multiplied within RADTRAD by this value to determine the total amount of
radionuclides released to the pool. The following value was calculated:

Power level = 2381 x 3.156E-3 x 1.02 x 2.0 = 15.329 Mwt
Model Compartments and Pathways

Compartment 1 — Refueling floor volume (7.95E+05 ft%)
Compartment 2 — Environment volume (0.00E+00 ft*) Note: treated as an infinite space
within the code

Compartment 3 — Control room volume (1.4186E+05 ft)

Pathway 1 — primary to environment (flow = 4.571E+04 ) CFM in order to remove 99.9% of
the radionuclides from the containment envelope in the first 2 hours)

Pathway 2 — environment to control room (flow = 3235 CFM at time 0 to 1 min., flow = §10
CFM at time 1 min. to end of event using a filter efficiency of §9%)

Pathway 3 — environment to control room (flow = 400 CFM of unfiltered inleakage for
duration of event. The 400 CFM CR inleakage is also greater than the actual
CNS inleakage measured during tracer gas testing for the recirculation only
mode of operation (64 CFM)..

Pathway 4 —control room to environment (flow = 3635 CFM outflow at time 0 to 1 min.,
flow = 1210 CFM at time 1 min. to end of event)

Source Term

Decay time = 24 hours
Iodine chemical fractions = Aerosol = .95, Elemental = .0485, Organic = .0015
Decay and Daughter products is invoked and generated by RADTRAD

Dose Locations

Three dose locations were defined as control room, EAB, and LPZ. Input values for ¥/Q
values, breathing rates, and occupancy factors for the control room were provided.
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Attachment A of this analysis provides the associated RADRAD input file.

Nuclide Inventory File (NIF)

The nuclear inventory file was created by modifying the RADTRAD default file
bwr_non_loca.nif based on the CNS specific nuclide activity values (Ci/Mwt) as defined in
Section 2 of this analysis.

All of the Bromine isotopes identified by the CNS specific GE Fission Product Inventory
(Ref. 11) had been initially considered as possible dose sources. Those Bromine isotopes are
listed below, along with their half lives. '

Nuclide | Halflife | Halflife
_ Name (seconds) (hours)

Br-82 1.27E+05 35.30400
Br-82m | 3.66E+02 0.10167
Br-83 8.64E+03 240000
Br-84 1.91E+03 0.53000
Br-84m | 3.60E+02 0.10000
Br-85 1.72E+02 0.04784
Br-86 5.55E+01 0.01542
Br-87 5.59E+01 0.01553
Br-88 1.64E+01 0.00456
Br-89 4.37EH00 0.00121
Br-90 1.90E+00 0.00053
Br-91 5.40E-01 0.00015
Br-92 3.40E-01 0.00009
Br93 1.00E-01 0.00003
Br-94 7.00E-02 0.00002

Bromine Isotopes Included in GE (CNS Specific) Inventory with Half Lives
Table 3

Examination of this data revealed that all of the Bromine isotopes present in the core except
for Br-82, 83, and 84 would decay to negligible amounts over the duration of the 24 hour
delay period following a FHA. It was therefore hypothesized that only these Bromine
isotopes could potentially be a factor in this analysis.

A nuclide inventory file that contained 29 isotopes was created based on the CNS GE14
source term library. These 29 isotopes were all halogens and noble gases that were
previously evaluated in CNS GE 14 EQ dose calculations (Ref. 29), with the exception of Xe
137, Br 84m, Br85, Br 87 and Kr 89. These nuclides were excluded since their half life is
less than 3.9 minutes.




®

NEDC.25e3/ Rev_/

ALION Calc. No.: ALIQN})gafziﬁf’ll’S-aozf;g-lO?)i: AL page2L ofLZ¢
SCINNCY ANS TECHNROLOSY
Rev. Number: 1
FHA Source
Core ) : Term
Inventory at | Fractionof ()]
Power Total Core . | Radioactive Timve After Time After Core Water Pool Radial
RADTRAD Uncertainty Inventory Half Life Shutdown Shutdown Inventory Decon Peaking Fraction of Core
Isotope cimwy! MWt Factor (Cl) {sec)? (sec) {cn®™ Released Factor Factor Failed

Br-82 1.800E+02 2381 1.02 4.372E+05 1.271E+05 86400 2.729E+05 0.05 0.005 2.00 0.003155123 4,305E-01
Br-83 3.260E+03 2381 1.02 7.917E+08 8.604E+03 86400 7.522E+03 0.05 0.005 2.00 0.003155123 1.187€-02
Br-84 5.610E+03 2381 1.02 1.362E+07 1.908E+03 86400 3.204E-07 0.05 0.005 2.00 0.003155123 5.054E-13
Kr-83m 3,270E+03 2381 1.02 7.842E+08 6.588E+03 86400 8.970E+02 0.05 1 2.00 0.003156123 2.830E-01
Kr-85 3.660E+02 2381 1,02 8.889E+05 3.383E+08 86400 8.887E+05 0.10 1 2.00 0.003155123 5.608E+02
Kr-85m 6.810E+03 2381 1.02 1.654E4+07 1.613E+04 86400 4,038E+05 0.06 1 2.00 0.003155123 1.274E+02
Kr-87 1.300E+04 2384 1.02 3.167E+07 4.578E+03 86400 6.585E+01 0.05 1 2.00 0.003155123 2.081E-02
Kr-88 1.830E+04 2381 1.02 4 AA4EHOT 1,022E+04 86400 1.272E+05 0.05 1 2.00 0.003155123 4.013E+01
128 4.190E+02 2381 1.02 1,018E+06 1.499E+03 86400 4,575E-12 0.05 0.005 2.00 0.003155123 7.217E-18
+130 1.060E+03 2381 1.02 2.574E+08 4,450E+04 86400 6.703E+05 0.05 0.005 2,00 0.003155123 1,057E+00
131 2.720E+04 2381 1.02 6.606E4+07 8.947E+05 86400 6.060E+07 0.08 0.005 2.00 0.003155123 1.530E+02
132 3.930E+04 2384 1.02 9.544E+07 8.280E+03 86400 6.908E+04 0.05 0.005 2,00 0.003155123 1.089E-01
133 5.510E+04 2381 1.02 1,338E+08 7.488E+04 86400 6.015E407 0.05 0.005 2.00 0.003155123 9.489E+01
134 8.040E+04 2381 1.02 1.467E+08 3,156E+03 86400 8.453E-01 0.05 0.005 2.00 0.0031565123 1.334E-06
135 5.160E+04 2381 1.02 1.253E+08 2.380E+04 86400 1.012E+07 0.05 0.005 2,00 0.0031565123 1.597E+01
Ye-120% 8.790E+03 2381 1.02 2.135E+07 4.176E+03 86400 1.268E+01 0.00 0.00 2.00 0.003155123 0.000E+00
Te-1311 2.420E+04 2381 1.02 5.877E+07 1.500E+03 88400 2.713E-10 0.00 0.00 2,00 0.003155123 0.000E+00
Te-131m* 3.960E+03 2381 1.02 9.617E+08 1.080E+05 86400 5.524E+06 0.00 0.00 2.00 0.003155123 0.000E+00
Te-13214 3.850E+04 2381 1.02 9.350E+07 2.815E+05 86400 7.550E+07 0.00 0.00 2.00 0.003155123 0.000E+00
Te-133% 3.240E+04 2381 1.02 7.869E407 7.470E402 86400 1.217€-27 0.00 0.00 2.00 0.003155123 0.000E+00
Te-133m™* 1.980E+04 2381 1.02 4 BOSE+O7 3.324E+03 86400 7.229E-01 0.00 0.00 2.00 0,003165123 0.000E+00
Te-1349 4.500E+04 2381 1.02 1.093E+08 2.508E+03 86400 4.681E-03 0.00 0.00 2.00 0.003155123 0.000E+00
Xe-120m 2.060E-01 2381 1,02 5.003E+02 6.912E+05 86400 4.588E+02 0.05 4 2.00 0.003155123 1.448E-01
Xe-131m 3.040E+02 2381 1.02 7.383E405 1.028E+06 86400 6.965E+05 0.05 1 2.00 0.003155123 2.198E+02
Xe-133 §.260E+04 2381 1.02 1.277E+08 4.532E405 86400 1.110E+08 0.05 4 2.00 0.003155123 3.532E+04
Xe-133m 1.580E+03 2381 1.02 3.837E+08 1.890E+05 86400 2.796E+06 0.05 | 2.00 0.003155123 8.820E+02
Xe-135 1.860E+04 2381 1.02 4 S1TEHO7 3.272E+404 86400 7.248E+08 0.05 1 2.00 0.003155123 2.287E+03
Xe-135m 1.090E+04 2381 1.02 2.847E+07 9.174E+02 86400 1.197E-21 0.05 1 2.00 0.003155123 3.776E-25
Xe-138 4.500E+04 2384 1.02 1.093E+08 8.502E+02 86400 2.841E-23 0.05 1 2.00 0.003155123 8.963E-27

(1) From Reference 11

(2) From RADTRAD nuclide inventory file (NIF) Attachmant B

(3) Calculated from standard equation N = N, x @51V} xBeey Time

(4) Tellurium Metals wers included in the nuclide inventory file (NIF) based on their daughtering contribution to iodine as analyzed by RADTRAD

Post-FHA Activity Released to Refueling Floor Used In RADTRAD (24 hrs. After Shutdown)
Table 4
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The nif file was further modified to account for the increased Gap Fractions of I-131 (8%
versus the 5% assumed for all other halogens) and Kr-85 (10% versus the 5% assumed for all
other noble gases). The following values were calculated:

I-131 activity level = .08/.05 x 2.72E+04 = 4.352E+04 (Ci/Mwt)
Kr-85 activity level = .10/.05 x 3.66E+02 = 7.32E+02 (Ci/Mwt)

Attachment B of this analysis provides the associated RADRAD input file.

Radionuclide Release Fractions and Timing File (RFT)

The radionuclide release fractions and timing file was created by modifying the RADTRAD
default file non_LOCA rft (which is based on RG 1.183 Table 3 and retention of all
particulate radionuclides per Appendix B of the guide) for the decontamination factor of
iodine (200). This was accomplished by modifying the release percentage (based on gap
fraction) by the following:

Release fraction =.05 (iodine group gap fraction)/200 = 0.25E-03
The release fraction for noble gases was maintained at .05 (having a decontamination factor
of 1) while all other radionuclide groups were given a zero (0) release fraction based on their
retention in the pool. Cs and Rb isotopes, as well as all other particulates, are excluded from
nuclide inventory and release fraction files since they are assumed to be retained by the water
in the fuel pool or reactor cavity (i.e., infinite decontamination factor) per the guidance in RG
1.183.

Attachment C of this analysis provides the associated RADRAD input file.

Nuclide Dose Conversion File (INP)

The nuclide dose conversion file used the RADTRAD default file fgr11&12.inp which is
based on the Federal Guidance Reports 11 and 12 as documented in Section 2 of this
analysis. This file was modified to match the CNS specific nuclide group defined by the
Nuclear Inventory File .nif mentioned above.

Attachment D of this analysis provides the associated RADRAD input file.

Detailed Output File (00)

RADTRAD develops a detailed output file sequentially numbered (.00, ol, 02, etc). as a
function of the amount of cases generated (only one for this analysis) that documents all

input parameters and output detail.

Attachment E of this analysis provides the associated RADRAD output file.
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5 RESULTS AND CONCLUSIONS
5.1 Base Case Results

The results of the Base Case RADTRAD generated dose analysis as documented in
Attachment E are summarized in Table 5 below:

Accumulated Dose Accident Dose Criteria
Dose Location (rem TEDE) - {rem TEDE)
Control Room 4.507 500
EAB 1.459 6.3 2,3)
LPZ 815 6.3
Table 5

Note: (1) based on both General Design Criteria (GDC) 19 from Appendix A to 10
CFR Part 50 and 10 CFR50.67 (b) (2) (iii)
(2) based on Regulatory Guide 1.183 Table 6 (based on the analysis release
duration of 2 hours)
(3) Since the event is based on a 2-hour release, the worst 2-hour period for
the EAB is the 0 to 2-hour period.

All calculated doses were found to be below the stipulated limits. It is therefore concluded
that the regulatory dose limits will not be exceeded following a postulated design basis FHA
at Cooper Nuclear Station.

5.2 Case 1 - 168 Hour Fuel Decay Time with CREFS not Operating

An additional RADTRAD analysis was performed to evaluate the accumulated dose at the
identified receptor points assuming an initial decay period of 168 hours before fuel
movement and no credit for CREFS filtration (assumes CREFS non-operable). The results of
the Case 1 RADTRAD generated dose analysis as documented in Attachment F are
summarized in Table 6 below: All calculated doses were found to be below the stipulated

limits.
Accumulated Dose | - Accident Dose Criteria
Dose Location - | (remTEDE) "' " (emTEDE)
Control Room 4.446 50m
EAB 0.627 6.3 2.3
LPZ 0.350 6.3 2
Table 6

Note: (1,2,&3) Refer to Table 5 notes above.
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5.3 External Airborne Shine Dose and CREFS Shine Dose to the Control
Room

The purpose of this discussion is to qualitatively assess potential gamma shine from external
sources to the control room proper during FHA using alternative source terms to assess
contained radioactivity while considering limited geometry. The radiation sources external
to the control room would be from airborne external cloud and CREFS filters (located within
the Control Room Envelope). The following were considered and should be evaluated for
local administrative controls on occupant dose:

1.  Doses were conservatively evaluated with credit for Control Room occupancy per RG
1.183 of 1.0 for the first day, 0.6 for the next 3 days, and 0.4 for the following 26 days.
If occupancy is limited the actual control room occupant dose would be lowered.

2.  Administrative controls would be important for evaluating and maintaining control
room occupant doses as low as is reasonably achievable (ALARA).

Cloud Shine Dose Comparison

A qualitative comparison was made to the CNS calculation (Ref. 30) for cloud shine dose
contribution to the control room. The calculation noted a 0.004 Rem Gamma dose as a result
of LOCA Cloud Shine for 30 day dose. This dose was calculated based on looking at
Krypton 87, 88, 89 and Xe 138 isotopes. The calculation indicated that at 0.5 hrs after
LOCA the following activity levels were available and released to the Environment with the
largest combination of %/Qs for atmospheric dispersion (after this time period the ¥/Qs
dropped significantly to 10"s/m®, and thus the dose was not a significant contributor after 0.5

hrs):
Isotope - LOCA Activity Released Curiés (at t=0.5 hrs)
Kr87 1.06E+03
Kr88 1.75E+03
Kr89 83
Xel38 1.43E+03

Table 7

In comparison to the RADTRAD output for the CNS FHA the amount of material that is
released to the Environment (24 hour decay, see Table 4) is as follows for the same isotopes:

Isotope ' .+ | FHA Activity Released Curies (at t=24 hrs)
Kr87 2.08E-02

Kr88 4.01E+01

Kr89 0

Xel38 0

Table 8
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In comparison, the amount of Kr88 available for shine contribution is a factor of:
40.1Ci/1750Ci = 0.023 or 2.3% of the LOCA source term available for shine. Thus, it is
anticipated that the FHA cloud shine would be significantly less than the LOCA cloud shine
for the 30 day period.

CREFS Shine Dose to the Control Room

A gualitative assessment was made in comparing the Cooper 24 hour decay FHA
RADTRAD output to the existing analysis of record for CNS (Ref. 31). This qualitative
assessment utilized RADTRAD v. 3.10 which calculates decay and resulting amount of
Curies on a filter. The RADTRAD v.3.03 .psf file for a 24 hour decay was directly read into
RADTRAD v.3.10 and run to develop the inventory on the control room filter. The output
file is provided as Attachment G.

The existing Post-LOCA 30 day cumulative shine dose from airborne radioactivity
accumulated on the CREFS filter was documented in Reference 31 as 0.0183 Rem @ 375
cfm. The Control Room Intake Filter Halogen Activities calculated on the filter banks is
provided below for peak activity utilizing the 375 cfi flowrate.

Isotope _ CR Filter Activity at Post LOCA (uCi)

1129 5.00E-04
1131 1.43E+04
1132 1.75E+04
1133 2.31E+04
1134 2.04E+04
1135 2.28E+04
1136 2.9E-03

Table from Ref. 31 (Activity at 0.5 hr)
: Table 9
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The Control Room Intake Filter Halogen Activities calculated in the RADTRAD Output file
Attachment G (for the Iodine nuclides used in the FHA) on the filter banks for the 24 hour
decay release for peak activity was compared to the Ref. 31 values.

| FHARADv [FHARADv3.10] | . . [ RatioofCuries

3.100% . | convertedto | .| - Ref31® - | RAD3.10vs.
S €y (- @y | 1 (@G Ref. 31
1130 1.16E-03 1.16E+03 NA NA
1131 1.88E-01 1.88E+05 1.43E+04 1.32E+01
1132 8.38E-02 8.38E+04 1.75E+04 4.79E+00
1133 1.12E-01 1.12E+05 2.31E+04 4.83E+00
1134 1.33E-09 1.33E-03 2.04E+04 6.52E-08
1135 1.59E-02 1.59E+04 2.28E+04 6.98E-01

Notes:

(1) Based on CREFS flow of 810 CFM

{2) Activity based on 26 hours, representing full release of source term to environment following 24 hr. decay
(3) Activity based on .5 hours post LOCA accident

RADTRAD v. 3.10 Activity Compared to Ref. 31 (2 hour Post Accident FHA)
Table 10

The amount of activity on filter at 720 hours (30 days) was also compared as follows.

: FHARADv |FHARADv3.10 | | - . | Ratioof Curies
oo 320" | comvertedto | [ Ref319 | 'RAD3.10vs.
©) ] wc) | @Ci) - | Ref3l
1130 0.00E+00 0.00E+00 __0.00E+00 0.00E+00
1131 1.43E-02 1.43E+04 1.21E+03 1.18E+01
1132 0.00E~+00 0.00E+00 0.00E+00 0.00E+00
1133 4.54E-12 4.54E-06 0.00E+00 0.00E+00
1134 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1135 0.00E~+00 0.00E+00 0.00E+00 0.00E+00

Notes:
(1) Based on CREFS flow of 810 CFM

(2) Activity based on 744 hours representing full release of source term to environment following 24 hr. decay
(3) Activity based on 720 hours post LOCA accident

RADTRAD v. 3.10 Activity Compared to Ref. 31 (720 hour Post Accident FHA)
Table 11
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The dose at 720 hours after accident indicates that 1131 is the predominant source term and
as such applying a conservative factor over time will be qualitatively appropriate. The
RADTRAD v 3.10 FHA output file indicates a factor of 13.2 higher 1131 activity at 2 hours
post accident (representing full release) versus the post LOCA analysis of record at peak
activity point. Therefore it can be conservatively assumed the FHA source term captured on
the CREFS is greater by a factor of 13.2 (with the contributing isotope for shine dose being
I131). The resulting dose from CREFs shine for the FHA at 30 days would then be
conservatively qualitatively estimated as 0.0183 Rem x 13.2 = 0.242 Rem.

When combined with the 30 Day Control Room Dose for inhalation the resultant total dose
would still be below the regulatory criteria of 5 Rem TEDE.
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RADTRAD Plant Specific Input File (PSF)
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Radtrad 3.03 4/15/2001

Nuclide Inventory File:
C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-21-05\cooper29fha.nif
Plant Power Level:
1.5329E+01
Compartments:
3
Compartment 1:
primary

3
7.9500E+05

QOO OO0

Compartment 2:
Environment

2

0.0000E+00

[=NeNoNo Nl

Compartment 3:
Control Room
1
1.4186E+05

OO0 OO0O

Pathways:
4

Pathway 1:
primary to Environment
1

2
2
Pathway 2:
Environment to Control Room
2
3
2
Pathway 3:
Environment to Control Room
2
3
2
Pathway 4:
Control Room to Environment
3
2
2
End of Plant Model File
Scenario Description Name:



NEDC2s=e 3/Rev_7.
Att__/ page22 ol L7¢

Plant Model Filename:

Source Term:
1
1 1.0000E+00
C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-21-05\cooper29fha.inp
C:\Cooper FHA Rnalysis\Cooper FHA Files\Rev 1 9-21-05\RG1_183FHA.RFT
2.4000E+01
1
9.5000E-01 4.8500E-02 1.5000E-03 1.0000E+00
Overlying Pool:
0

0.0000E+00

0

0

0

0
Compartments:

3
Compartment 1:

OCOQOQOOOQKHM

Co

3

partment 2:

QCQOOOQOOOKHK

Co

=

partment 3:

OO0 OOOO K

Pathways:
4

Pathway 1:
0

0
0
0
0
1
1
2.

4000E+01 4.5760E+04 0.0000E+00 0.0000E+00D 0.0000E+00
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Pathway 2:

.4000E+01 3.2350E+03 0.0000E+00 0.0000E+00 0.0000E+00
.4017E+01 8.1000E+02 8.9000E+01 8.9000E+01 8.9000E+01

Pathway 3:

Ot OOOOOONNNHFHFOQOOOOMTOOOOOO

.4000E+01 4.0000E+02 0.000QE+00 0.0000E+00 0.0000E+00

Pathway 4:

.4000E+01 3.6350E+03 0.0000E+00 0.0000E+00 0.0000E+00
.4017E+01 1.2100E+03 0.0000E+00 0.0000E+00 0.0000E+0Q0

OCOOOCOONNMNIHFOOOOCO T OOOODOONRMEOOOO

Dose Locations:
3
Location 1:

e
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2.4000E+01 5.2000E-04
2.6000E+01 0.0000E+00
1
4
2.4000E+01 3.5000E-04
3.2000E+01 1.8000E-04
4.8000E+01 2.3000E-04
7.4400E+02 0.0000E+00
0

Location 2:
LPZ
2
1
5
2.4000E+01 2.9000E-04
3.2000E+01 7.3000E-05
4.8000E+01 2.5000E-05
1.2000E+02 5.2000E~-06
7.4400E+02 0.0000E+00
1
4
2.4000E+01 3.5000E-04
3.2000E+01 1.8000E-04
4.8000E+01 2.3000E-04
7.4400E+02 0.0000E+00
0
Location 3:
Control Room
3
0
1
2
2.4000E+01 3.5000E-04
7.4400E+02 0.0000E+00
1
4
2.4000E+4+01 1.0000E+00
4.8000E+01 6.0000E-01
1.2000E+02 4.0000E-01
7.4400E402 0.0000E+00
Effective Volume Location:
i
6
2.4000E+01 4.1500E-03
2.6000E+01 3.2400E-03
3.2000E+01 1.3200E-03
4.8000E+01 9.0100E-04
1.2000E+02 7.2200E-04
7.4400E+02 0.0000E+00
Simulation Parameters:
0

Output Filename:
C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-21-05\FHAcooper 9-21~
05.01

COR PR

End of Scenario File
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Nuclide Inventory Name:
Cooper GE1l4 Fission Product Inventory Kr85 and I131 Adjusted for
NonLOCA
Power Level:
1.0000E+00
Nuclides:
29
Nuclide 001:
Br-82
2
1.2708000000E+05
8.2000E+01
1.8000E+02
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 002:
Br-83
2
8.6040000000E+03
8.3000E+01
3.2600E+03
Kr-83m 1.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 003:
Br-84
2
1.9080000000E+03
8.4000E+01
5.6100E+03
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 004:
Kr-83m
1
6.5880000000E+03
8.3000E+01
3.2700E+03
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 005:
Kr-85
1
3.3829747200E+08
8.5000E+01
7.3200E+02
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 006:
Kr-85m
1
1.6128000000E+04
8.5000E+01
6.8100E+03
Kr-85 2.1000E-01
none 0.0000E+00
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none 0.0000E+00
Nuclide 007:
Kr-87
1
4.5780000000E+03
8.7000E+01
1.3000E+04
Rb-87 1.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 008:
Kr-88
1
1.0224000000E404
8.8000E+01
1.8300E+04
Rb-88 1.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 009:
I-128
2
1.4994000000E+03
1.2800E+02
4.1900E+402
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 010:
I-130
2
4.4496000000E+04
1.3000E+02
1.0600E+03
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 011:
I-131
2
6.9465600000E+05
1.3100E+02
4.3520E+04
Xe-131m 1.1000E-02
none 0.0000E+00
none 0.0000E+00
Nuclide 012:
1-132
2
8.2800000000E+03
1.3200E+02
3.9300E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 013:
I-133
2
7.4880000000E+04
1.3300E+02
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5.5100E+04
Xe-133m 2.9000E-02
Xe-133 9.7000E-01
none 0.0000E+00
Nuclide 014:
I-134
2
3.1560000000E+03
1.3400E+02
6.0400E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 015:
I-135
2
2.3796000000E+04
1.3500E+02
5.1600E+04
Xe-135m 1.5000E-01
Xe-135 8.5000E~-01
none 0.0000E+00
Nuclide 016:
Te-129
4
4.1760000000E+03
1.2900E+02
8.7900E+03
I1-129 1.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 017:
Te-131
4
1.5000000000E+03
1.3100E+02
2.4200E+04
I-131 1.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 018:
Te-131m
4
1.0800000000E+05
1.3100E+02
3.9600E+03
I-131 7.7800E-01
Te-131 2.2200E-01

none 0.0000E+00
Nuclide 019:
Te-132
4
2.8152000000E+05
1.3200E+02
3.8500E+04
I-132 1.0000E+00
none 0.0000E+00
none 0.0000E+00

Nuclide 020:
Te-133
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4
7.4700000000E+02
1.3300E+02
3.2400E+04

I-133 1.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 021:
Te-133m

4
3.3240000000E+03
1.3300E+02
1.9800E+04

I-133 8.7000E-01
Te-133 1.3000E-01
none 0.0000E+00
Nuclide 022:

Te-134

4
2.5080000000E+03
1.3400E+02
4.5000E+04

I1-134 1.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 023:
Xe-129m

1
6.9120000000E+05
1.2900E+02
2.0600E-01

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 024:
Xe=131m

1
1.0281600000E+06
1.3100E+02
3.0400E+02

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 025:

Xe-133

1
4.5316800000E+05
1.3300E+02
5.2600E+04

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 026:
Xe-133m

1
1.8904320000E+05
1.3300E+02
1.5800E+03

Xe-133 1.0000E+00
none 0.0000E+00
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none 0.0000E+00
Nuclide 027:
Xe-135
1
3.2724000000E+04
1.3500E+02
1.8600E+4+04
Cs-135 1.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 028:
Xe-135m
1
9.1740000000E+02
1.3500E+02
1.0900E+04
Cs-135 4.5000E-05
Xe-135 9.9990E-01

none 0.0000E+00
Nuclide 029:
Xe-138
1
8.5020000000E+02
1.3800E+02
4.5000E+04
Cs-138 1.0000E+00
none 0.0000E+00
none 0.0000E+00

End of Nuclear Inventory File
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Release Fraction and Timing Name:

RG 1.183, Tables 3,
Duration (h):

0.0036E+00

Noble Gases:

0.0500E+00
Iodine:
0.2500E-03
Cesium:
0.0000E+00
Tellurium:
0.0000E+00
Strontium:
0.0000E+00
Barium:
0.0000E+00
Ruthenium:
0.0000E+00
Cerium:
0.0000E+00
Lanthanum:
0.0000E+Q0

Non-Radioactive Aerosols

0.0000E+00

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

0.0000E+00

End of Release File

FHA
NON~-LOCA

with DF iodine=200, all aerosols

Accident chk inventory

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

(kg):
0.0000E+00

0

0
0
0
0
0.
0
0
0
0
0

.0000E+00
. 0000E+00
.0000E+00
. 0000E+00
.0000E+00
0000E+00
.0000E+00
.0000E+00
. 0000E+00

.0000E+00

.0000E+00



NEDC.2$>0%3/ Rev_{

® At/ _page 7 of L7 Page: D1_of D11_

o Calc. No.: ALION-CAL-NPPD-3236-001

“Au_.;!‘..! 1._9@!:! Rev. Number: 1
ATTACHMENT D

RADTRAD Nuclide Dose Conversion File (INP)
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Implicit daughter halflives (m) less than

parent

GONADS
BREAST
LUNGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)

03:

NEDC.25-23/ Rev__/
At__/_pageZs of {70

24:50

9 ORGANS DEFINED IN THIS FILE:

29 NUCLIDES DEFINED IN THIS FILE:

Br-82
Br~83
Br-84
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-128
I-130
I-131
I-132
I-133
I-134
I-135
Te-129
Te-131
Te-131m
Te-132
Te~133
Te-133m
Te-134
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m
Xe-138

INGESTION

Br-82
GONADS
4.480E-10
BREAST
3.810E-10
LUNGS
3.840E-10
RED MARR
4.140E~-10
BONE SUR
3.800E-10
THYROID
3.830E-10

D
D
D

EIEESsEoog0oooVo

CLOUDSHINE

1.270E-13
1.440E-13
1.270E-13
1.240E-13
1.990E-13

1.300E-13

GROUND

SHINE 8HRSHINE 7DAYSHINE RATE

7.116E-11
6.796E-11
6.530E-11
6.663E-11
9.355E-11

6.690E-11

Including:Xe-135m

Including:Te-131

GROUND GROUND INHALED
ACUTE

4.714E-10 2.670E-15-1.000E+00
4.502E-10 2.550E-15-1.000E+00
4.326E-10 2.450E-15-1.000E+00
4.414E-10 2.500E-15-1.000E+00
6.198E-10 3.510E-15-1.000E+00

4.432E-10 2.510E-15-1.000E+00

beta-test version 1.10, minor FORTRAN fixes

90 and less than 0.100 of

INHALED
CHRONIC
2.520E-10
2.370E-10
7.820E-10
2.540E-10
2.310E-10

2.380E-10



REMAINDER
5.800E-10
EFFECTIVE
4.620E-10
SKIN (FGR)
0.000E+00
Br-83
GONADS
7.350E-12
BREAST
7.340E-12
LUNGS
7.350E-12
RED MARR
7.350E-12
BONE SUR
7.330E-12
THYROID
7.330E-12
REMAINDER
6.540E-11
EFFECTIVE
2.470E-11
SKIN (FGR)
0.000E+00
Br-84
GONADS
6.750E-12
BREAST
6.620E-12
LUNGS
6.990E-12
RED MARR
6.210E-12
BONE SUR
5.560E-12
THYROID
5.200E~-12
REMAINDER
1.480E-10
EFFECTIVE
4.910E-11
SKIN (FGR)
0.000E+00
Kr-83m
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE

1.220E-13
1.300E-13

1.540E-13

3.740E-16
4.290E-16
3.690E-16
3.540E-16
6.750E-16
3.800E-16
3.520E-16
3.820E-16
1.850E-14

9.160E-14
1.020E-13
9.270E-14
9.260E-14
1.280E-13
9.500E-14
8.990E-14
9.410E-14

1.880E-13

1.710E-18
5.050E-18
1.640E-19
3.830E-19
2.250E-18
6.430E-19
5.300E-19

1.500E-18

NEDC.25-23/Rev_/.
Att__/_ page &€ ot L7°

6.450E-11
6.796E-11

8.129E-11

9.637E-14
9.302E-14
8.608E-14
8.630E-14
1.422E-13
9.033E-14
8.440E-14
9.100E-14

2.33%E-11

4.569E-12
4.349E-12
4.239E-12
4.377E-12
5.725E-12
4.101E-12
4.267E-12
4.404E-12

3.523E-11

5.572E-15
9.498E-15
1.266E-16
5.617E-16
3.437E-15
7.698E-16
1.393E-15

3.437E-15

4.273E-10
4.502E-10

5.385E-10

1.069E-13
1.032E-13
9.546E-14
9.570E-14
1.576E-13
1.002E-13
9.359E-14
1.009E-13

2.594E-11

4.569E~-12
4.349E-12
4.239E-12
4.377E-12
5.726E-12
4.101E-12
4.267E~12
4.404E-12

3.523E-11

5.855E-15
9.980E-15
1.331E-16
5.902E-16
3.612E-15
8.088E-16
1.464E-15

3.612E-15

2.420E-15-1.000E+Q0
2.550E-15-1.000E+00

3.050E-15-1.000E+00

8.610E-18-1.000E+00
8.310E-18-1.000E+00
7.690E-18-1.000E+00
7.710E-18-1.000E+00
1.270E-17-1.000E+00
8.070E-18-1.000E+00
7.540E-18-1.000E+00
8.130E-18-1.000E+00

2.090E-15-1.000E+00

1.660E-15-1.000E+00
1.580E-15-1.000E+00
1.540E-15-1.000E+00
1.590E~15-1.000E+00
2.080E-15-1.000E+00
1.490E-15-1.000E+00
1.550E-15-1.000E+00
1.600E-15-1.000E+00

1.280E-14-1.000E+00

6.160E-19-1.000E+00
1.050E-18-1.000E+00
1.400E-20-1.000E+00
6.210E-20-1.000E+00
3.800E-19-1.000E+00
8.510E-20-1.000E+00
1.540E-19-1.000E+00

3.800E-19-1.000E+00

3.150E-10
3.310E-10

0.000E+00

3.280E-12
3.290E-12
1.500E-10
3.300E-12
3.290E-12
3.290E-12
1.130E~11
2.330E-11
0.000E+00

2.840E-12
3.310E-12
1.560E-10
3.270E-12
2.990E-12
3.120E-12
1.870E-11
2.610E-11

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00



0.000E+00
SKIN(FGR)
0.000E+00
Kr-85
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE
0.000E+00
SKIN (FGR)
0.000E+00
Kr-85m
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE
0.000E+00
SKIN (FGR)
0.000E+00
Kr-87
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE
0.000E+00
SKIN(FGR)
0.000E+00

3.560E-17

1.170E-16
1.340E-16
1.140E-16
1.090E-16
2.200E-16
1.180E-16
1.090E-16
1.190E-16

1.320E-14

7.310E-15
8.410E-15
7.040E-15
6.430E-15
1.880E-14
7.330E-15
6.640E-15
7.480E-15

2.240E-14

4.000E-14
4.500E-14
4.040E-14
4.000E-14
6.020E-14
4.130E-14
3.910E-14
4.120E-14

1.370E-13

NEDC.25~23Rev._ L
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1.167E-13

é.lZlE-14
7.891E-14
7.056E-14
6.998E-14
1.287E-13
7.459E-14
6.941E-14
7.663E-14

2.304E-11

2.594E-12
2.527E-12
2.379E-12
2.346E-12
5.286E-12
2.395E-12
2.313E-12
2.511E-12

2.247E-11

4.962E-12
4.740E-12
4.603E-12
4.708E-12
6.514E-12
4.473E-12
4.590E-12
4.773E-12

8.802E-11

1.226E-13

1.704E-12
1.656E-12
1.481E-12
1.469E-12
2.702E-12
1.565E-12
1.457E-12
1.59%6E-12

4.835E-10

3.653E-12
3.560E-12
3.351E-12
3.304E-12
7.446E-12
3.374E-12
3.257E-12
3.537E-12

3.164E-11

5.026E-12
4.802E-12
4,.663E-12
4.769E-12
6.598E-12
4.531E-12
4.650E~-12
4.835E-12
8.916E-11

1.290E-17-1.000E+00

2.820E-18-1.000E+00
2.740E-18-1.000E+00
2.450E-18-1.000E+00
2.430E-18-1.000E+00
4.470E-18-1.000E+00
2.590E-18-1.000E+00
2.410E-18-1.000E+00
2.640E-18-1.000E+00

8.000E-16-1.000E+00

1.570E-16-1.000E+00
1.530E-16-1.000E+00
1.440E-16-1.000E+00
1.420E-16-1.000E+00
3.200E-16-1.000E+00
1.450E-16-1.000E+00
1.400E-16-1.000E+00
1.520E-16-1.000E+00

1.360E-15-1.000E+00

7.610E-16-1.000E+00
7.270E-16-1.000E+00
7.060E-16-1,.000E+00
7.220E-16-1.000E+00
9.990E-16-1.000E+00
6.860E-16-1.000E+00
7.040E-16-1.000E+00
7.320E-16-1.000E+00
1.350E-14-1.000E+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00



Kr-88
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE
0.000E+00
SKIN (FGR)
0.000E+00
I-128
GONADS
1.390E-12
BREAST
1.440E-12
LUNGS
1.470E-12
RED MARR
1.430E-12
BONE SUR
1.390E-12
THYROID
1.080E-10
REMAINDER
6.710E-11
EFFECTIVE
2.430E-11
SKIN (FGR)
0.000E+00
I-130
GONADS
5.520E-11
BREAST
7.320E-11
LUNGS
7.180E-11
RED MARR
6.740E-11
BONE SUR
6.120E-11
THYROID
3.940E-08
REMAINDER
1.970E-10
EFFECTIVE
1.280E-09
SKIN (FGR)
0.000E+00
I-131
GONADS
4.070E-11

9.900E-14
1.110E-13
1.010E-13
1.000E-13
1.390E-13
1.030E-13
9.790E-14
1.020E-13

1.350E-13

4.070E-15
4.670E-15
4.010E-15
3.850E-15
7.470E-15
4.130E-15
3.830E-15
4.160E-15

5.380E-14

1.010E-13
1.160E-13
1.010E-13
9.820E-14
1.680E-13
1.040E-13
9.660E-14
1.040E-13

1.360E-13

1.780E-14

NEDC2$-c3Rev_ /.
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2.278E-11
2.177E-11
2.139E-11
2.190E-11
2.886E-11
2.012E-11
2.139E-11
2.202E-11

5.607E-11

2.007E-13
1.938E-13
1.795E-13
1.804E-13
2.920E-13
1.882E-13
1.761E-13
1.897E-13

1.899E-11

5.105E-11
4.897E-11
4.664E~-11
4.734E-11
6.869E~-11
4.850E-11
4.572E-11
4.873E-11

9.956E-11

1.119E-11

2.655E-11
2.537E-11
2.493E-11
2.552E-11
3.363E-11
2.345E-11
2.493E-11
2.567E-11

6.534E-11

2.007E-13
1.938E-13
1.795g-13
1.804E-13
2.920E-13
1.882E-13
1.761E-13
1.897E-13

1.899E-11

1.412E-10
1.354E-10
1.290E-10
1.309E-10
1.900E-10
1.342E-10
1.265E-10
1.348E-10

2.754E-10

1.789E-10

1.800E-15-1.000E+00
1.720E-15-1.000E+00
1.690E-15-1.000E+00
1.730E-15-1.000E+00
2.280E-15-1.000E+00
1.590E-15-1.000E+00
1.690E-15-1.000E+00
1.740E-15-1.000E+00

4.430E-15-1.000E+00

9.280E-17-1.000E+00
8.960E-17-1.000E+00
8.300E-17-1.000E+00
8.340E-17-1.000E+00
1.350E-16-1.000E+00
8.700E-17-1.000E+00
8.140E-17-1.000E+00
8.770E-17-1.000E+00

8.780E-15-1.000E+00

2.200E-15-1.000E+00
2.110E-15-1.000E+00
2.010E-15-1.000E+00
2.040E-15-1.000E+00
2.960E-15-1.000E+00
2.090E-15-1.000E+00
1.970E-15-1.000E+00
2.100E-15-1.000E+00

4.290E-15-1.000E+00

3.940E-16-1.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

6.800E-13
7.150E-13
7.220E-11
7.170E-13
7.030E-13
5.340E-11
7.020E-12
1.280E-11

0.000E+00

2.810E-11
4.870E-11
6.030E-10
4.550E-11
4.030E-11
1.990E-08
8.020E-11
7.140E-10

0.000E+00

2.530E-11



BREAST
1.210E-10
LUNGS
1.020E~10
RED MARR
9.440E-11
BONE SUR
8.720E-11
THYROID
4.760E-07
REMAINDER
1.570E-10
EFFECTIVE
1.440E-08
SKIN (FGR)
0.000E+00
I-132
GONADS
2.330E-11
BREAST
2.520E-11
LUNGS
2.640E-11
RED MARR
2.460E-11
BONE SUR
2.190E-11
THYROID
3.870E-09
REMAINDER
1.650E-10
EFFECTIVE
1.820E-10
SKIN (FGR)
0.000E+00
I-133
GONADS
3.630E-11
BREAST
4.680E-11
LUNGS
4.530E-11
RED MARR
4.300E-11
BONE SUR
4.070E-11
THYROID
9.100E-08
REMAINDER
1.550E-10
EFFECTIVE
2.800E-09
SKIN(FGR)
0.000E+00
I-134
GONADS
1.100E-11
BREAST
1.170E-11
LUNGS

NEDC.e5> e3/Rev_Z.
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2.040E-14 1.082E-11
1.760E-14 1.016E-11

1.680E-14 1.022E-11

3.450E-14

1.810E-14

1.675E-11

1.053E-11

1.730E-10
1.626E-10
1.635E-10
2.679E-10

1.685E-10

1.670E-14 9.908E-12 1.585E-10

1.820E-14

2.980E-14

1.090E-13
1.240E-13
1.090E-13
1.070E-13
1.730E-13
1.120E-13
1.050E-13
1.120E-13

1.580E-13

2.870E-14
3.280E-14
2.860E-14
2.770E-14
4.870E-14
2.930E-14
2.730E-14
2.940E-14

5.830E-14

1.270E-13
1.440E-13

1.270E-13

1.067E-11

1.825E-11

2.523E-11
2.414E-11
2.305E-11
2.360E-11
3.327E-11
2.381E-11
2.283E-11
2.403E-11

8.199E-11

1.585E-11
1.519E~11
1.446E-11
1.466E-11
2.161E-11
1.502E-11
1.418E-11
1.509E-11

1.150E-10

1.200E-11
1.145E-11

1.100E-11

1.707E-10

2.920E-10

2.771E-11
2.652E-11
2.532E-11
2.592E-11
3.655E-11
2.616E-11
2.509E-11
2.640E-11

9.007E-11

6.748E-11
6.468E-11
6.156E-11
6.242E-11
9.202E-11
6.393E-11
6.038E-11
6.425E-11

4.897E-10

1.202E-11
1.147E-11

1.102E-11

3.810E-16-1.000E+00
3.580E-16-1.000E+00
3.600E-16—1.000E+00
5.900E-16~1.000E+00
3.710E~-16-1.000E+00
3.490E-16-1.000E+00
3.760E-16-1.000E+00

6.430E-16-1.000E+00

2.320E-15-1.000E+00
2.220E-15-1.000E+00
2.120E-15-1.000E+00
2.170E-15-1.000E+00
3.060E-15-1.000E+00
2.190E-15-1.000E+00
2.100E-15-1.000E+00
2.210E-15-1.000E+00

7.540E-15-1.000E+00

6.270E-16-1.000E+00
6.010E-16-1.000E+00
5.720E-16-1.000E+00
5.800E-16-1.000E+00
8.550E-16-1.000E+00
5.940E-16-1.000E+00
5.610E-16-1.000E+00
5.970E-16~1.000E+00

4.550E-15-1.000E+00

2.640E-15-1.000E+00
2.520E-15-1.000E+00

2.420E-15-1.000E+00

7.880E-11
6.570E-10
6.260E-11

5.730E-11

2.920E-07

8.030E-11
8.890E-09

0.000E+00

9.950E-12
1.410E-11
2.710E-10
1.400E-11
1.240E-11
1.740E-09
3.780E-11
1.030E-10

0.000E+00

1.950E-11
2.940E-11
8.200E-10
2.720E-11
2.520E-11
4.860E-08
5.000E-11
1.580E-09

0.000E+00

4.250E-12
6.170E-12

1.430E-10



1.260E-11
RED MARR
1.090E-11
BONE SUR
9.320E-12
THYROID
6.210E-10
REMAINDER
1.340E-10
EFFECTIVE
6.660E-11
SKIN(FGR)
0.000E+00
I-135
GONADS
3.610E-11
BREAST
3.850E-11
LUNGS
3.750E-11
RED MARR
3.650E-11
BONE SUR
3.360E-11
THYROID
1.790E-08
REMAINDER
1.540E-10
EFFECTIVE
6.080E-10
SKIN({FGR)
0.000E+00
Te-129
GONADS
1.590E-12
BREAST
6.050E-13
LUNGS
4.910E-13
RED MARR
7.640E-13
BONE SUR
5.400E-13
THYROID
3.360E-13
REMAINDER
1.790E-10
EFFECTIVE
5.450E-11
SKIN(FGR)
0.000E+00
Te-131
GONADS
1.570E-11
BREAST
4.960E-12
LUNGS
3.390E-12
RED MARR
6.600E-12

1.250E-13
1.960E-13
1.300E-13
1.220E-13
1.300E-13

1.870E-13

8.078E-14
9.143E-14
8.145E-14
8.054E-14
1.184E-13
8.324E-14
7.861E-14
8.294E-14

1.156E-13

2.710E-15
3.120E-15
2.640E-15
2.540E-15
4.880E-15
2.740E-15
2.520E-15
2.750E-15

3.570E-14

1.990E-14
2.280E-14
1.960E-14

1.880E-14
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1.127E-11
1.568E-11
1.127E-11
1.091E-11
1.150E~11

4.477E-11

3.113E-11
2.971E-11
2.886E-11
2.965E-11
3.983E-11
2.852E-11
2.883E-11
2.989E-11

9.826E-11

3.889E-13
3.800E-13
3.298E-13
3.298E-13
5.753E-13
3.525E-13
3.262E-13
3.590E-13

3.429E-11

9.284E-13
8.937E-13
8.440E-13

8.483E-13

1.129E-11
1.571E-11
1.12%E-11
1.093E-11
1.152E-11

4.485E-11

5.489E~-11
5.240E-11
5.089E~-11
5.228E-11
7.024E-11
5.030E-11
5.084E-11
.5.271E-11

1.733E-10

3.922E-13
3.832E-13
3.326E-13
3.326E-13
5.802E-13
3.555E-13
3.289E-13
3.621E-13

3.458E-11

9.2B4E-13
8.937E-13
8.440E-13

8.483E-13

2.480E-15-1.000E+00
3.450E-15-1.000E+00
2.480E-15-1.000E+00
2.400E-15-1.000E+00
2.530E-15-1.000E+00

9.850E-15-1.000E+00

1.599E-15-1.000E+00
1.526E-15-1.000E+00
1.482E-15-1.000E+00
1.523E-15-1.000E+00
2.046E-15-1.000E+00
1.465E-15-1.000E+00
1.481E-15-1.000E+00
1.535E-15-1.000E+00

5.047E-15-1.000E+00

6.510E~17-1.000E+00
6.360E-17-1.000E+00
5.520E-17-1.000E+00
5.520E-17-1.000E+00
9.630E-17-1.000E+00
5.900E-17-1.000E+00
5.460E-17-1.000E+00
6.010E-17-1,000E+00

5.740E-15-1.000E+00

4.290E-16-1.000E+00
4.130E-16-1.000E+00
3.900E-16-1.000E+00

3.920E-16-1.000E+00

6.080E-12
5.310E-12
2.880E-10
2.270E-11
3.550E-11

0.000E+00

1.700E-11
2.340E-11
4.410E-10
2.240E-11
2.010E-11
8.460E-09
4.700E-11
3.320E-10
0.000E+00

5.050E-13
5.390E-13
1.530E-10
6.190E-13
6.220E-13
5.090E-13
7.280E-12
2.090E-11

0.000E+00

2.170E-12
2.670E-12
2.990E-10

2.940E-12



BONE SUR
3.690E-12
THYROID
4.210E-09
REMAINDER
3.730E-10
EFFECTIVE
2.440E-10
SKIN(FGR)
0.000E+00
Te-131m
GONADS
7.415E-10
BREAST
1.361E-10
LUNGS
6.335E-11
RED MARR
2.435E-10
BONE SUR
3.248E-10
THYROID
4,383E-08
REMAINDER
3.153E-09
EFFECTIVE
2.514E-09
SKIN(FGR)
0.000E+00
Te-132
GONADS
5.410E-10
BREAST
3.500E-10
LUNGS
3.300E-10
RED MARR
4.440E-10
BONE SUR
8.300E-10
THYROID
5.950E-08
REMAINDER
1.490E-09
EFFECTIVE
2.540E-09
SKIN(FGR)
0.000E+00
Te-133
GONADS
1.850E-12
BREAST
1.230E-12
LUNGS
1.220E-12
RED MARR
1.180E-12
BONE SUR
7.730E-13
THYROID

3.800E-14
2.030E-14
1.870E-14
2.040E-14

6.890E-14

7.292E-14
8.286E-14
7.265E-14
7.097E-14
1.174E-13
7.471E-14
6.965E-14
7.463E-14

1.038E-13

1.020E-14
1.180E-14
9.650E-15
8.950E-15
2.420E-14
1.020E-14
9.160E-15
1.030E-14

1.390E-14

4.490E-14
5.100E-14
4.470E-14
4.360E-14
7.500E-14

4.590E-14
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1.459E-12
8.678E-13
8.267E-13
8.873E-13

1.809E-11

4.020E-11
3.853E-11
3.657E-11
3.736E-11
5.467E-11
3.741E-11
3.626E-11
3.825E-11

1.033E-10

6.812E-12
6.756E-12
5.727E-12
5.588E-12
1.273E-11
5.978E-12
5.644E-12
6.339E-12

8.313E-12

1.007E-12
9.656E~-13
9.236E-13
9.408E-13
1.390E-12

9.333E-13

1.459E-12
8.678E-13
8.267E-13
8.873E-13

1.809E-11

2.343E-10
2.246E-10
2.131E-10
2.178E-10
3.189E-10
2.181E-10
2.113E-10
2.229E-10

6.188E-10

7.706E-11
7.643E-11
6.479E-11
6.322E-11
1.441E-10
6.762E-11
6.385E-11

7.171E-11

6.740E-16-1.000E+00 2.610E-12

4.010E-16-1

3.820E-16-1.
4.100E-16-1.

8.360E-15-1.

1.535E-15-1.

1.472E-15-1

1.397E-15-1

1.4278-15-1.

2.090E-15-1
1.429E-15-1
1.385E-15-1
1.461E-15-1

4.056E-15-1

2.450E-16-1
2.430E-16-1
2.060E-16-1
2.010E-16-1
4 .,580E-16-1
2.150E-16-1
2.030E-16-1

2.280E-16-1

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

000E+00

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

.000E+00

.000E+00

.000E+00

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

9.405E-11 2.990E-16-1.000E+00

1.007E-12

9.656E-13

9.340E-16-1

8.960E-16-1

.000E+00

.000E+00

9.236E-13 8.570E-16-1.000E+00

9.408E-13 8.730E-16-1.000E+00

1.390E-12

9.333E-13

1.290E-15-1

8.660E~-16-1

.000E+00

.000E+00

2.660E-09
2.210E-11
1.240E-10

0.000E+00

2.345E-10
9.309E-11
2.296E-09
1.417E-10
2.276E-10
3.669E-08
9.509E-10
1.758E-09

0.000E+00

4.150E-10
3.630E-10
1.670E-09
4.270E-10
7.120E-10
6.280E-08
7.890E-10
2.550E-09
0.000E+00

3.590E-13
6.050E-13
4.640E-11
5.830E-13
5.210E-13

5.910E-10



9.390E-10
REMAINDER
6.050E-11
EFFECTIVE
4.730E~-11
SKIN(FGR)
0.000E+00
Te-133m
GONADS
3.680E-11
BREAST
1.140E-11
LUNGS
8.330E~12
RED MARR
1.310E-11
BONE SUR
6.610E~-12
THYROID
4.170E-09
REMAINDER
2.890E-10
EFFECTIVE
2.260E-10
SKIN (FGR)
0.000E+00
Te-134
GONADS
2.030E-11
BREAST
1.370E-11
LUNGS
1.290E-11
RED MARR
1.490E-11
BONE SUR
1.230E-11
THYROID
8.820E-10
REMAINDER
9.650E-11
EFFECTIVE
6.630E-11
SKIN (FGR)
0.000E+00
Xe-129m
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00

4.290E-14
4.600E-14

1.060E-13

1.120E-13
1.270E-13
1.120E-13
1.090E-13
1.750E-13
1.150E-13
1.070E-13
1.140E-13

1.740E-13

4.160E-14
4.750E-14
4.100E-14
3.940E-14
7.560E~-14
4.230E-14
3.910E-14
4.240E-14

6.350E-14

1.230E-15
1.600E-15
7.550E-16
6.450E-16
2.840E-15
1.070E-15

7.600E-16
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9.117E-13
9.635E-13

1.088E-11

1.110E-11
1.062E-11
1.019E-11
1.043E-11
1.478E-11
1.038E-11
1.009E-11
1.062E-11

4.832E-11

3.299E-12
3.176E-12
2.980E-12
3.009E-12
4.883E-12
3.100E-12
2.923E-12
3.136E-12

7.813E-12

1.993E-12
2.135E-12
9.425E-13
7.438E-13
4.287E-12
1.340E-12

1.042E-12

9.117E-13
9.635E-13

1.088E-11

1.113E-11
1.065E-11
1.021e-11
1.045E-11
1.48éE—11
1.041E-11
1.012E-11
1.065E-11

4.843E-11

3.300E-12
3.177E-12
2.981E-12
3.010E-12
4.885E-12
3.101E-12
2.924E-12
3.137E-12

7.815E-12

3.183E-11
3.410E-11
1.506E-11
1.188E-11
6.847E-11
2.140E-11

1.664E-11

8.460E-16-1.000E+00

8.940E-16-1.000E+00

1.010E-14-1.000E+00

2.320E-15-1.000E+00

2.220E-15-1.000E+00
2.130E-15-1.000E+00
2.180E-15-1.000E+00
3.090E-15-1.000E+00
2.170E-15-1.000E+00
2.110E-15-1.000E+00
2.220E-15-1.000E+00

1.010E-14-1.000E+00

9.120E-16-1.000E+00
8.780E-16-1.000E+00
8.240E~16-1.000E+00
8.320E-16-1.000E+00
1.350E-15-1.000E+00
8.570E-16-1.000E+00
8.080E-16-1.000E+00
8.670E-16-1.000E+00

2.160E-15-1.000E+00

7.020E-17-1.000E+00
7.520E-17-1.000E+00
3.320E-17-1.000E+00
2.620E-17-1.000E+00
1.510E-16-1.000E+00
4.720E-17-1.000E+00

3.670E-17-1.000E+00

1.180E-12
2.390E-11

0.000E+00

3.390E-12
4.910E-12
2.060E-10
4.890E-12
4.130E-12
2.630E-09
1.430E-11
1.100E-10

0.0C0E+00

7.900E-12
7.960E-12
6.600E-11
8.380E-12
7.780E-12
5.560E-10
1.090E-11
3.230E-11

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00



EFFECTIVE
0.000E+00
SKIN (FGR)
0.000E+00
Xe-131m
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE
0.000E+00
SKIN (FGR)
0.000E+00
Xe-133
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE
0.000E+00
SKIN (FGR)
0.000E+00
Xe-133m
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE
0.000E+00
SKIN (FGR)

1.060E-15

8.290E-15

4.570E-16
6.020E-16
2.670E-16
2.270E-16
1.060E-15
3.910E-16
2.710E-16
3.890E-16

4.820E-15

1.610E-15
1.960E-15
1.320E-15
1.070E-15
5.130E-15
1.510E-15
1.240E-15
1.560E-15

4.970E-15

1.420E-15
1.700E-15
1.1380E-15
1.100E-15
3.230E-15
1.360E-15
1.150E-15
1.370E-15

1.040E-14
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1.502E-12

3.151E-12

7.872E-13
8.471E-13
3.565E-13
2.792E-13
1.677E-12
5.220E-13
3.993E-13
5.876E-13

1.266E-12

1.465E-12
1.505E-12
1.045E-12
8.791E-13
4.254E-12
1.181E-12
1.042E-12
1.299E-12

1.953E-12

1.337E-12
1.383E-12
8.609E-13
7.844E-13
2.599E-12
1.028E-12
8.855E-13
1.112E-12

1.894E-12

2.399E-11

5.034E-11

1.371E-11
1.475E-11
6.209E-12
4.863E-12
2.920E-11
9.089E-12
6.954E-12
1.023E-11

2.205E-11

2.052E-11
2.107E-11
1.464E-11
1.231E-11
5.958E-11
1.653E-11
1.460E-11
1.819e-11

2.734E-11

1.188E-11
1.230E-11
7.656E-12
6.975E-12
2.311E-11
9.138E-12
7.874E-12
9.892E-12

1.684E-11

5.290E-17-1.000E+00

1.110E-16-1.000E+00

2.760E-17-1.000E+00
2.970E-17-1.000E+00
1.250E-17-1.000E+00
9.790E-18-1.000E+00
5.880E-17-1.000E+00
1.830E-17-1.000E+00
1.400E-17-1.000E+00
2.060E-17-1.000E+00

4.440E-17-1.000E+00

5.200E-17-1.000E+00
5.340E-17-1.000E+00
3.710E-17-1.000E+00
3.120E~-17-1.000E+00
1.510E-16-1.000E+00
4.190E-17-1.000E+00
3.700E-17-1.000E+00
4.610E-17-1.000E+00

6.930E-17-1.000E+00

4.890E-17-1.000E+00
5.060E-17-1.000E+00
3.150E-17-1.000E+00
2.870E-17-1.000E+00
9.510E-17-1.000E+00
3.760E-17-1.000E+00
3.240E-17-1.000E+00
4.070E-17-1.000E+00

6.930E-17-1.000E+00

0.000E+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00



0.000E+00
Xe-135
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE
0.000E+00
SKIN(FGR)
0.000E+00
Xe-135m
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE
0.000E+00
SKIN(FGR)
0.000E+00
Xe-138
GONADS
0.000E+00
BREAST
0.000E+00
LUNGS
0.000E+00
RED MARR
0.000E+00
BONE SUR
0.000E+00
THYROID
0.000E+00
REMAINDER
0.000E+00
EFFECTIVE
0.000E+00
SKIN(FGR)
0.000E+00

1.170E-14
1.330E-14
1.130E-14
1.070E-14
2.570E-14
1.180E-14
1.080E-14
1.190E-14

3.120E-14

2.000E-14
2.290E-14
1.980E-14
1.910E-14
3.500E-14
2.040E-14
1.890E-14
2.040E-14

2.970E-14

5.590E-14
6.320E-14
5.660E-14
5.600E-14
8.460E-14
5.770E-14
5.490E-14
5.770E-14

1.070E-13
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5.455E-12
5.325E-12
4.959E-12
4.959E-12
9.120E-12
5.023E-12
4.829E-12
5.217E-12

4.506E-11

5.929E~-13
5.691E-13
5.347E-13
5.400E-13
8.246E-13
5.612E-13
5.241E-13
5.612E-13

1.866E-12

1.312E-12
1.251E-12
1.223E-12
1.251E-12
1.729E-12
1.171E-12
1.219E-12
1.263E~-12
9.383E-12

1.194E-11
1.166E-11
1.086E-11
1.086E-11
1.997E-11
1.100E-11
1.058E-11
1.142E-11

9.867E-11

5.929E-13
5.691E-13
5.347E-13
5.400E-13
8.246E-13
5.612E-13
5.241E-13
5.612E-13

1.866E-12

1.312E-12
1.251E-12
1.223E~-12
1.251E-12
1.729E-12
1.171E-12
1.219E-12
1.263E-12
9.383E-12

2.530E-16-1.000E+00
2.470E-16-1.000E+00
2.300E-16-1.000E+00
2.300E-16-1.000E+00
4.230E-16-1.000E+00
2.330E-16-1.000E+00
2.240E-16-1.000E+00
2.420E-16-1.000E+00

2.090E-15-1.000E+00

4.480E-16-1.000E+00C
4.300E-16-1.000E+00
4.040E-16-1.000E+00
4.080E-16-1.000E+00
6.230E-16-1.000E+00
4.240E-16-1.000E+00
3.960E-16-1.000E+00
4.240E-16-1.000E+00

1.410E-15-1.000E+00

1.070E-15-1.000E+00
1.020E-15-1.000E+00
9.970E-16-1.000E+0Q0
1.020E-15-1.000E+00
1.410E-15-1.000E+00
9.550E-16-1.000E+00
9.940E-16-1.000E+00
1.030E~15-1.000E+00
7.650E-15-1.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00"

0.000E+0Q0

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q
0.000E+00
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BHAARGHAESHRERRREHAHEHBRREAAHHGRHBUHARBERESGARAGAHATHEEAERHESEHARERERSE
RADTRAD Version 3.03 (Spring 2001) run on 9/22/2005 at 7:27:16
FHERARAHESHAERAAHHAHAEER SRR AAEHER LR HAHEERESSERAAAEAEASAEREHAHHAHS

FH4AA AR HHEHAAHEBREABARBELAEEEHEUSHBEFAHBHUAEREAEAGAALEE4HEHHSHE4RK24S
File information
FHEARAB4F RN BE44RELHEAUFATLANALEABHBEBEAAABLHEHLELARHAHUEAE4HARALEEREHHS

Plant file = C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-
21-05\FHAcooper 9-21-05.psf
Inventory file = C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-

21~05\cooper29fha.nif
Release file
21-05\RG1_183FHA.RFT
Dose Conversion file
21-05\cooper29fha.inp

C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-

C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-

k4 44 HH#E4 $ # # Ri#Hd & # A4
# # 4 # +  #4 # # + 4 # #
# & # # % & 4 t # # #
#4444 44 #H44 # 04 & & 44448 8 # #
# % t # 4+ # # # #
# 4 # # # # # # #
# HE## # # 4% L 44 #

Radtrad 3.03 4/15/2001

Nuclide Inventory File:
C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-21-05\cooper29fha.nif
Plant Power Level:

1.5329E+01
Compartments:

3

Compartment 1:
primary

7.9500E+05

(=N R e e o]

Compartment 2:
Environment
2
0.0000E+00

[»NoNeNolel

Compartment 3:
Control Room
1
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1.4186E+05

[oReNeoNoNe]

Pathways:
4

Pathway 1:
primary to Environment
1
2
2
Pathway 2:
Environment to Control Room
2
3
2
Pathway 3:
Environment to Control Room
2
3
2
Pathway 4:
Control Room to Environment
3
2
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Source Term:
1
1 1.0000E+00
C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-21-05\cooper29fha.inp
C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-21-05\RG1_183FHA.RFT
2.4000E+01
1
9.5000E-01 4.8500E-02 1.5000E-03 1.0000E+00
Overlying Pool:
0
0.0000E+00
0
0
0
0
Compartments:
3
Compartment 1:

COOOO0OOKH
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Compartment 2:

S 000000 ORrRK

Compartment 3:

COOQOQQK M

Pathways:

Pathway 1:

Q

.4000E+01 4.5760E+04 0.0000E+00

Pathway 2:

.4000E+01 3.2350E+403 0.0000E+00
.4017E+01 8.1000E+02 8.9000E+01

Pathway 3:

POOOOOMOOOOOONNNMNMEROOOODODOHOOOOCOONEMROOOD

0.0000E+00

0.0000E+00
8.9000E+01

0.0000E+00

0.0000E+00
8.9000E+01



.4000E+01

Pathway 4:

4000E+01
4017E+01

COOOOONNNPRPROOOODOFOOODODOOONK

Dose Locations:

3
Location 1:

.4000E+01
.6000E+01

AHNNN!—‘NE

2.4000E+01
3.2000E+01
4.8000E+01
7.4400E402
0
Location 2:
LPZ
2
1
5
2.4000E+01
3.2000E+01
4.8000E+01
1.2000E+02
7.4400E+02
1
4
2.4000E+01
3.2000E+401
4.8000E+01
7.4400E+02
0
Location 3:
Control Room
3

NEDC2S-23/ Rev__/
Att__7 _page ST of.L22

4 .0000E+02 0.0000E+00 0.0000E+00 0.0000E+0C

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+0Q0

3.6350E+03
1.2100E+03

5.2000E-04
0.0000E+00

3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

2.9000E-04
7.3000E~05
2.5000E-05
5.2000E~-06
0.0000E+00

3.5000E-04
1.8000E-04
2.3000E-04
0.0C00E+00
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0

1

2

2.4000E+01 3.5000E-04

7.4400E4+02 0.0000E+00

1

4

2.4000E+01 1.0000E+00

4,.8000E+01 6.0000E-01

1.2000E+02 4.0000E-01

7.4400E+02 0.0000E+00
Effective Volume Location:

1

6

2.4000E+01 4.1500E~03

2.6000E+01 3.2400E-03

3.2000E+01 1.3200E-03

4.8000E+01 9.0100E-04

1.2000E+02 7.2200E-04

7.4400E+02 0.0000E+00
Simulation Parameters:

0

Output Filename:
C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-21-05\FHAcooper 9-21-
05.00

QO

End of Scenario File
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FHEGARERRARAREAAEAAERRRREHEAHARRAFAHERRERAARAARRRAHHHAR LR A A HHAR A A
RADTRAD Version 3.03 (Spring 2001) run on 9/22/2005 at 7:27:16
FREGRREARAARAARARAAREARRRAEHAHAARARHHERRERARRAARRRAR IR AR H AR A RE R AR

FA4FHREAAEARARRRAESHEARAAASHARARRAHRRERRFHAAREERERA RS SRR AR HARASHER RS
Plant Description
###############{#######################################################

Number of Nuclides = 29

Inventory Power = 1.0000E+00 MWth
Plant Power Level = 1.5329E+01 Mwth

Number of compartments = 3
Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00
)
Name: primary
Compartment volume = 7.9500E+05 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 1
Exit Pathway Number 1: primary to Environment

Compartment number 2

Name: Environment

Compartment type is Environment

Pathways into and out of compartment 2
Inlet Pathway Number 1: primary to Environment
Inlet Pathway Number 4: Control Room to Environment
Exit Pathway Number 2: Environment to Control Room
Exit Pathway Number 3: Environment to Control Room

Compartment number 3

Name: Control Room

Compartment volume = 1.4186E+0S (Cubic feet)

Compartment type is Control Room

Pathways into and out of compartment 3
Inlet Pathway Number 2: Environment to Control Room
Inlet Pathway Number 3: Environment to Control Room
Exit Pathway Number 4: Control Room to Environment

Total number of pathways = 4
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FHERRH AR H R AR AR AR AR R A SRR R HE R R AR R R A R R R R R R R

RADTRAD Version 3.03 (Spring 2001) run on

9/22/2005 at

7:27:16

$RERAERAHAR AR E A AR A HH IR R AR R R AR AR R R R R R A R R R R R

FEARAAEAARAARRAERERARERAARF AR EHEHSA AR RARERARAH A HARGR SRR AR EHE
Scenario Description
#######################################################################

Time between shutdown and first release =

Radioactive Decay is enabled
Calculation of Daughters is enabled

2.4000E+01 (Hours)

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.003600 hr 0.0000 hrs 0.0000 hrs {gm)
NOBLES 5.0000E-02 0.0000E+00 0.0000E+00 1.659E+00
IODINE 2.5000E-04 0.0000E+00 0.0000E+00 1.615E-03
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
Inventory Power = 15. MWt
Nuclide Group Specific half Whole Body Inhaled Inhaled
Name Inventory life DCF Thyroid Effective
(Ci/MWt) (s) (Sv-m3/Bg-s) (Sv/Bq) {sv/Bq)
Br-82 2 1.800E+02 1.271E+05 1.300E-13 2.380E-10 3.310E-10
Br-83 2 3.260E+03 8.604E+03 3.820E-16 3.290E-12 2.330E-11
Br-84 2 5.610E+03 1.908E+03 9.410E-14 3.120E-12 2.610E-11
Kr-83m 1 3.270E+03 6.588E+03 1.500E-18 0.000E+00 0.000E+00
Kr-85 1 7.320E+02 3.383E+08 1.190E-16 0.000E+00 0.000E+00
Kr-85m 1 6.810E+03 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 1.300E+04 4.578E+03 4.120E-14 0.000E+00 0.000E+00
Kr-88 1 1.830E+04 1.022E+04 1.020E-13 0.000E+00 0.000E+00
I-128 2 4.190E+02 1.499E+03 4.160E-15 5.340E-11 1.280E-11
I-130 2 1.060E+03 4.450E+04 1.040E-13 1.990E-08 7.140E-10
I-131 2 4.352E+04 6.947E+405 1.820E-14  2.920E-07 8.890E-09
I-132 2 3.930E+04 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 5.510E+04 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 6.040E+04 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 5.160E+04 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-129m 1 2.060E-01 6.912E+05 1.060E-15 0.000E+00 0.000E+00
Xe-13lm 1 3.040E+02 1.028E+06 3.890E-16 0.000E+00 0.000E+00
Xe-133 1 5.260E+04 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe-133m 1 1.580E+03 '1.890E+05 1.370E-15 0.000E+00 0.000E+00
Xe-135 1 1.860E+04 3.272E+04 1.190E-14 0.000E+00 0.000E+00
Xe-135m 1 1.090E+04 9.174E+02 2.040E-14 0.000E+00 0.000E+00
Xe-138 1 4.500E+04 8.502E+02 5.770E-14 0.000E+00 0.000E+00
Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
Br-83 Kr-83m 1.00 none 0.00 none 0.00
Kr-85m Kr-85 0.21 none 0.00 none 0.00
Kr-87 Rb-87 1.00 none 0.00 none 0.00
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Kr~-88 Rb~-88 1.00 none 0.00 none 0.00
I-131 Xe~131m 0.01 none 0.00 none 0.00
I-133 Xe~133m 0.03 Xe~-133 0.97 none 0.00
. I-135 Xe~135m 0.15 Xe-135 0.85 none 0.00
Te~129 I-129 1.00 none 0.00 none 0.00
Te-131 I-131 1.00 none 0.00 none 0.00
Te~131m I-131 0.78 Te-131 0.22 none 0.00
Te-132 I-132 1.00 none 0.00 none 0.00
Te-~133 I-133 1.00 ‘ none 0.00 none 0.00
Te-133m I-133 0.87 Te-133 0.13 none 0.00
Te-134 I-134 1.00 none 0.00 none 0.00
Xe-133m Xe-133 1.00 none 0.00 none 0.00
Xe-~135 Cs~-135 1.00 none 0.00 none 0.00
Xe~135m Cs-135 0.00 Xe-135 1.00 none 0.00
Xe-~138 Cs~138 1.00 none 0.00 none 0.00
Iodine fractions X

Aerosol = 9.5000E-01

Elemental = 4.8500E-02

Organic = 1.5000E-03

COMPARTMENT DATA
Compartment number 1: primary
Compartment number 2: Environment
Compartment number 3: Control Room
PAT HwAY DATA
Pathway number 1: primary to Environment

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Rerosol Elemental Organic
2.4000E+01 4.5760E+04 0.0000E+00 0.0000E+00 0.0000E+00
Pathway number 2: Environment to Control Room
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
2.4000E+01 3.2350E+03 0.0000E+00 0.0000E+00 0.0000E+00
2.4017E+01 8.1000E+02 8.9000E+01 8.9000E+01 8.9000E+01

Pathway number 3: Environment to Control Room
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic

2.4000E+01 4.0000E+02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 4: Control Room to Environment

Pathway Filter: Removal Data



Time (hr)
2.4000E+01 3
2.4017E+01 1

LOCATION DATA
Location EAB

Location X/Q Data

Time (hr)
2.4000E+01
2.6000E+01

is in compartment

NEDC.e5-e3/Rev...

o
Att_Z__page£5 1L 2S
Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
.6350E+03 0.0000E+00 0.0000E+00 0.0000E+00
.2100E+03 0.0000E+00 0.0000E+00 0.0000E+00

2

X/Q (s * m*-3)
5.2000E-04
0.0000E+00

Location Breathing Rate Data

Time (hr)
2.4000E+01
3.2000E+01
4.8000E+01
7.4400E+02

Location LPZ

Location X/Q Data

Time (hr)
2.4000E+01
3.2000E+01
4.8000E+01
1.2000E+02
7.4400E+02

Breathing Rate (m"3 * sec”™-1)
3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

is in compartment 2

X/Q (s * m"~~3)
2.9000E-04
7.3000E-05
2.5000E-05
5.2000E-06
0.0000E+00

Location Breathing Rate Data

Time (hr)
2.4000E+01
3.2000E+01
4.8000E+01
7.4400E+02

Location Control Room

Location X/Q Data

Time (hr)
2.4000E+01
2.6000E+01
3.2000E+01
4_.8000E+01
1.2000E+02
7.4400E+02

Location Breathin

Time (hr)
2.4000E+01
7.4400E+02

Breathing Rate (m"3 * sec”-1)
3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

is in compartment 3

X/Q (s * m*-3)
4.1500E-03
3.2400E-03
1.3200E-03
9.0100E-04
7.2200E-04
0.0000E+00

g Rate Data
Breathing Rate (m~3 * sec”-1)
3.5000E-04
0.0000E+00

Location Occupancy Factor Data

Time (hr)
2.4000E+01
4.8000E+01
1.2000E+02
7.4400E+4+02

Occupancy Factor
1.0000E+0Q0
6.0000E-01
4.0000E-01
0.0000E+00
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HHE44HAARAAFH AR AR ERAARAH AR A HH R AR RRSEFHAR R4 A A FARESHHRERAR IR R LB A4S
RADTRAD Version 3.03 (Spring 200l1) run on 9/22/2005 at 7:27:16
4444 AR HERERA AR E R AR A ARRAERA R R GRS RA B R ARAA A F AL R R AR ER R AR R A RS

L2 52 N 0 BRAEE HRH4E # 48
# i 4 # # # i # # ¥
# i # # # #  * # #
# ¥ # # # i3 251 BN # #
# i % # # # $ # #
# L # # $ # # #
4 fhE# # # 4 #

fhER 4 A AR RS AR AR AR A FE AR AA S B R B R AR TR R R AR SRR B R RS
Dose, Detailed model and Detailed Inventory Output
HEE4H4F AR RS E 44 A R4S HHHH R SR HH AR A4 EE A A HARR LR AHR AR AR R A AR A RS

EAB Doses:

Time (h) = 24.0036 Whole Body Thyroid TEDE

Delta dose (rem) 2.7183E-03 2.0885E-01 9.1494E-03
Accumulated dose (rem) 2.7183E-03 2.0885E-01 9.1494E-03

LPZ Doses:

Time (h) = 24.0036 Whole Body Thyroid TEDE

Delta dose (rem) 1.5160E-03 1.1648E-01 5.1026E-03
Accumulated dose (rem) 1.5160E-03 1.1648E-01 5.1026E-03

Control Room Doses:

Time (h) = 24.0036 Whole Body Thyroid TEDE

Delta dose (rem) 2.1953E-06 3.5896E-03 1.1273E-04
Accumulated dose (rem) 2.1953E-06 3.5896E-03 1.1273E-04

primary Compartment Nuclide Inventory:

Time (h) = 24.0036 Ci kg Atoms Decay
Br-82 4.2789E~-01 3.9523E-10 2.9026E+15 1.5659E+11
Br-83 1.1766E-02 7.4478BE-13 5.4038E+12 4.3073E+09
Kr-83m 9.2688E+00 4.4924E-10 3.2595E+15 3.3936E+12
Kr-85 5.5752E+02 1.4210E-03 1.0068E+22 2.0402E+14
Kr-85m 1.2648E+02 1.5369E-08 1.0889E+17 4.6295E+13
Kr-87 2.0586E-02 7.2677E-13 5.0307E+12 7.5391E+09
Kr-88 -3.9805E+01 3.1745E-09 2.1724E+16 1.4571E+13
I-130 1.0506E+00 5.3869E-10 2.4954E+15 3.8450E+11
I-131 1.5319E+02 1.2356E-06 5.6802E+18 5.6057E+13
1~-132 1.2356E+02 1.1970E-08 5.4610E+16 4.5232E+13
I-133 9.6439E+01 8.5132E-08 3.8547E+17 3.5292E+13
I-134 5.2119e-06 1.9537E-16 8.7803E+08 1.9094E+06
I-135 1.5858E+01 4.5155E-09 2.0143E+16 5.8038E+12
Xe-129m 1.4389E-01 1.1372E-09 5.3088E+15 5.2654E+10
Xe-131m 2.3831E+02 2.8451E-06 1.307%9E+19 8.7205E+13
Xe-133 3.8763E+04 2.0709E-04 9.3767E+20 1.4185E+16
Xe-133m 1.1043E+03 2.4611E-06 1.1144E+19 4.0412E+14



Xe-135
Xe-135m

primary Transport Group Inventory:

Time (h) = 24.0036
Noble gases {atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

primary to Environment

Time (h) = 24.0036
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

NEDC25-e3/Rev_1
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1.0706E+04
5.4903E+02

Atmosphere
1.1049%E+22
2.9807E+17
9.2188E+15
1.2713E-06

4.1923E-06
6.0272E~-09

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

1.8701E+19
2.6886E+16

7.5708E-09
8.2062E-09
3.8904E+02

Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00

Transported
6.8825E+19
1.8568E+15
5.7428E+13
7.9193E-09

Environment Integral Nuclide Release:

Time (h) = 24.0036
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I1-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Ci
2.6655E-03
7.3299E-05
5.7743E-02
3.4730E+00
7.8793E-01
1.2826E-04
2.4798E-01
6.5448E-03
9.5425E-01
7.6969E-01
6.0075E-01
3.2473E-08
9.8786E-02
8.9632E-04
1.4845E+00
2.4147E+02
6.8792E+00
6.6692E+01
3.4209E+00

kg
2.4620E-12
4.6398E-15
2.7987E-12
8.8521E-06
9.5745E-11
4.5279E-15
1.9776E-11
3.3557E-12
7.6971E-09
7.4567E~11
5.3032E-10
1.2173E-18
2.8129E-11
7.0840E-12
1.7723E-08
1.2900E-06
1.5331E-08
2.6115E-08
3.7554E-11

Environment Transport Group Inventory:

Time (h) = 24.0036
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
6.8825E+19
1.8568E+15
5.7427E+413
7.9191E-09

Release

Rate/s
5.3106E+18
1.4327E+14
4.4311E+12
6.1105E-10

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
1.8081E+13
3.3665E+10
2.0306E+13
6.2716E+19
6.7834E+14
3.1342E+10
1.3533E+14
1.5545E+13
3.5384E+16
3.4019%E+14
2.4013E+15
5.4707E406
1.2548E+14
3.3071E+13
8.1473E+16
5.8410E+18
6.9418E+16
1.1650E+17
1.6752E+14

1.0617E+00
1.1508E+00
2.4235E+00

primary to Environment Transport Group Inventory:

Pathway

3.9181E+15
2.0165E+14

Bgq
9.8623E+07
2.7121E+06
2.1365E+09
1.2850E+11
2.9154E+10
4.7455E+06
9.1751E+09
2.4216E+08
3.5307E+10
2.8479E+10
2.2228E+10
1.2015E+03
3.6551E+09
3.3164E+07
5.4926E+10
8.9342E+12
2.5453E+11
2.4676E+12
1.2657E+11
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Time (h) = 24.0036 Filtered Transported
Noble gases (atoms) 0.0000E+00 6.8825E+19
Elemental I (atoms) 0.0000E+00 1.8568E+15
Organic I (atoms) 0.0000E+00 5.7428E+13
Rerosols (kg) 0.0000E+00 7.9193E-09

Environment to Control Room Transport Group Inventory:

Time (h) = 24.0036
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 24.0036
Noble gases (atoms)
Elemental I (atoms)
Organic I ({atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.3608BE+17
1.1765E+13
3.6386E+11
5.0177E-11

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

5.3920E+16
1.4547E+12
4.4991E+10
6.2042E-12

Control Room to Environment Transport Group Inventory:

Time (h) = 24.0036
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
9.0338E+14
2.4372E+10
7.5378E+08
1.0395E-13

Transported

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

Control Room Compartment Nuclide Inventory:

Time (h) = 24.0036
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Control Room Transport
Time (h) = 24.0036
Noble gases (atoms)
Elemental I (atoms)

Ci
1.8942E-05
5.2085E-07
4.1030E-04
2.4680E-02
5.5991E-03
9.1131E-07
1.7621E-03
4.6509E-05
6.7812E-03
5.4692E-03
4.2691E-03
2.3072E-10
7.0199E-04
6.3695E-06
1.0549E-02
1.7159E+00
4.8886E-02
4.7392E-01
2.4293E-02

kg
1.7496E-14
3.2970E-17
1.9887E-14
6.2906E-08
6.8037E~-13
3.2172E-17
1.4053E-13
2.3847E-14
5.4698E-11
5.2986E-13
3.7686E-12
8.6487E-21
1.9989E-13
5.0341E-14
1.2594E-10
9.1672E-09
1.0895E-10
1.8558E-10
2.6669E-13

Group Inventory:

Atmosphere
4.8909E+17
1.3195E+13

Sump
0.0000E+00
0.0000E+00

Atoms
1.2849E+11
2.3922E+08
1.4429E+11
4.4568E+17
4.8203E+12
2.2270E+08
9.6167E+11
1.1047E+11
2.5145E+14
2.4173E+12
1.7064E+13
3.8868E+04
8.9168E+11
2.3501E+11
5.7897E+14
4.1508E+16
4.9331E+14
8.2785E+14
1.1897E+12

Decay
6.4473E+06
1.7735E+05
1.3972E+08
8.4004E+09
1.9061E+09
3.1040E+05
5.9995E+08
1.5831E+07
2.3081E+09
1.8623E+09
1.4531E+09
7.8610E+01
2.3897E+08
2.1680E+06
3.5906E+09
5.8405E+11
1.6639E+10
1.6132E+11
8.2973E+09
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4.0809E+11 0.0000E+00
5.6276E-11 0.0000E+00
I-131 (Thyroid)

I-131 (ICRP2 Thyroid)

Organic I (atoms)
Rerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to Control

1.8782E-12
2.0358E-12
1.7222E-02

Room Transport Group Inventory:

Pathway
Time (h) = 24,0036 Filtered Transported
Noble gases (atoms) 0.0000E+00 4.3608E+17
Elemental I (atoms) 0.0000E+00 1.1765E+13
Organic I (atoms) 0.0000E+00 3.6386E+11
Aerosols (kg) 0.0000E+00 5.0177E-11

Environment to Control

Room Transport Group Inventory:

Pathway
Time (h) = 24.0036 Filtered Transported
Noble gases (atoms) 0.0000E+00 5.3920E+16
Elemental I (atoms) 0.0000E+00 1.4547E+12
Organic I (atoms) 0.0000E+00 4.4991E+10
Aerosols (kq) 0.0000E+00 6.2042E-12

Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 24.0036 Filtered Transported
Noble gases (atoms) 9.0338E+14 0.0000E+00
Elemental I (atoms) 2.4372E+10 0.0000E+00
Organic I (atoms}) 7.5378E+08 0.0000E+00
Aerosols (kg) 1.0395E-13 0.0000E+00
EAB Doses:
Time (h) = 24.0170 Whole Body  Thyroid
Delta dose (rem) 1.9724E-02 1.5162E+00
Accumulated dose (rem) 2.2443E-02 1.7251E+00
LPZ Doses:
Time (h) = 24.0170 Whole Body Thyroid
Delta dose (rem) 1.1000E-02 8.4557E-01
Accumulated dose (rem) 1.2516E-02 9.6205E-01
Control Room Doses:
Time (h) = 24.0170 Whole Body  Thyroid
Delta dose (rem) 9.6149E-05 1.5728E-01
Accumulated dose (rem} 9.8344E-05 1.6087E-01

primary Compartment Nuclide Inventory:

Time (h) = 24.0170 Ci kg

Br-82 4.0843E-01 3.7726E-10
Br-83 1.1190E-02 7.0834E-13
Kr-83m 8.8049E+00 4.2676E-10
Kr-85 5.3231E+402 1.3568E-03
Kr-85m 1.2051E+02 1.4644E-08
Kr-87 1.9512E-02 6.8886E-13

TEDE
6.6412E-02
7.5562E-02

TEDE
3.7038E-02
4.2140E-02

TEDE
4.9393E-03
5.0521E-03

Atoms
2.7706E+15
5.1394E+12
3.0964E+15
9.6125E+21
1.0375E+17
4.7683E+12

Decay
8.8568E+11
2.4319E+10
1.9149E+13
1.1541E+15
2.6162E+14
4.2494E+10



Kr-88
1-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe~-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

primary Transport Group Inventory:

Time (h) = 24.0170
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Dose Effective {(Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

primary to Environment

Time (h) = 24.0170
Noble gases (atoms)
Elemental I (atoms)
Organic I {(atoms)
Rerosols (kg)

NEDC25-23( Rev__/

Att__/ page22 of 20

3.7881E+01
1.0024E+00
1.4625E+02
1.1749E+02
9.2036E+01
4.9238E-06
1.5119E+01
1.3737E-01
2.2752E+02
3.7007E+04
1.0542E+03
1.0212E+04
5.0552E+02

Atmosphere
1.0549E+22
2.8456E+17
8.8009E+15
1.2136E-06

3.0210E-09
5.1394E-10
1.1797E-06
1.1383E-08
8.1246E-08
1.8457E-16
4.3053E-09
1.0857E-09
2.7163E-06
1.8771E-04
2.3494E-06
3.9988E-06
5.5496E-09

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

2.0674E+16
2.3808BE+15
5.4231E+18
5.1930E+16
3.6788E+17
8.2949E+08
1.9205E+16
5.0685E+15
1.2487E+19
8.9520E+20
1.0638E+19
1.7838E+19
2.4756E+16

7.2276E-09
7.8335E-09
3.7090E+02

Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

5.6848E+20
1.5337E+16
4.7433E+14
6.5410E-08

Environment Integral Nuclide Release:

Time (h) = 24.0170
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe~135m

Ci
2.2011E-02
6.0333E-04
4.7479E-01
2.8686E+01
6.4961E+00
1.0525E-03
2.0422E+00
5.4022E-02
7.8815E+00
6.3348E+00
4.9601E+00
2.6569E-07
8.1493E-01
7.4031E-03
1.2261E+01
1.9943E+03
5.6812E+01
5.5038E+02
2.7365E+01

kg
2.0331E-11
3.8191E-14
2.3012E-11
7.3116E-05
7.8936E-10
3.7156E-14
1.6287E-10
2.7699E-11
6.3574E-08
6.1371E-10
4.3786E-09
9.9596E-18
2.3205E-10
5.8510E-11
1.4638E-07
1.0654E-05
1.2661E-07
2.1552E-07
3.0041E-10

Environment Transport Group Inventory:

Time (h) = 24.0170

Total
Release

Release
Rate/s

Atoms
1.4931E+14
2.7710E+11
1.6697E+14
5.1802E+20
5.5925E+15
2.5719E+11
1.1146E+15
1.2831E+14
2.9225E+17
2.7999E+15
1.9826E+16
4.4760E+07
1.0351E+15
2.7314E+14
6.7293E+17
4.8243E+19
5.7329E+17
9.6141E+17
1.3401E+15

8.2295E+13
2.1743E+12
3.1710E+14
2.5537E+14
1.9960E+14
1.0744E+07
3.2809E+13
2.9785E+11
4.9331E+14
8.0240E+16
2.2859E+15
2.2153E+16
1.1204E+15

Bq
8.1441E+08
2.2323E+07
1.7567E+10
1.0614E+12
2.4036E+11
3.8941E+07
7.5563E+10
1.9988E+09
2.9162E+11
2.3439E+11
1.8352E+11
9.8306E+03
3.0152E+10
2.7391E+08
4.5366E+11
7.3790E+13
2.1020E+12
2.0364E+13
1.0125E+12



Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

NEDC2s=23/ Rev_ 7
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5.6848E+20
1.5335E+16
4.7428E+14

6.5404E-08 1.068B7E-09

9.2888BE+18
2.5058E+14
7.7498E+12

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

8.7684E+00
9.5036E+00
1.9991E401

primary to Environment Transport Group Inventory:

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Environment to Control

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I {(atoms)
Aerosols (kg)

Pathway

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

Transported

5.6848E+20

1.5337E+16

4.7433E+14
6.5410E-08

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

3.6019E+18
9.7174E+13
3.0054E+12
4.1444E-10

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.4537E+17
1.2015E+13
3.7161E+11
5.1245E-11

Control Room to Environment Transport Group Inventory:

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
4.7552E+16
1.2829E+12
3.9677E+10
5.4714E-12

Transported

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

Control Room Compartment Nuclide Inventory:

Time (h) =
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I1-134
I-135

Ci
1.5486E-04
4.2429E-06
3.3385E-03
2.0183E-01
4.5693E-02
7.3983E-06
1.4363E-02
3.8006E-04
5.5452E-02
4.4548E-02
3.4896E-02
1.8669E-09
5.7327E-03

kg
1.4304E-13
2.6857E-16
1.6181E-13
5.1443E-07
5.5524E-12
2.6119E-16
1.1454E-12
1.9487E-13
4.4729E-10
4.3158E-12
3.0805E-11
6.9982E-20
1.6324E-12

Atoms
1.0505E+12
1.9487E+09
1.1740E+12
3.6447E+18
3.9338E+13
1.8079E+09
7.8386E+12
9.0270E+11
2.0562E+15
1.9690E+13
1.3948E+14
3.1451E+05
7.2818E+12

Decay
2.8289E+08
7.7651E+06
6.1136E+09
3.6864E+11
8.354BE+10
1.3564E+07
2.6278BE+10
6.9444E+08
1.0129E+11
8.1537E+10
6.3753E+10
3.4285E+03
1.0478E+10



Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
¥Xe-135m

Control Room Transport

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to Control

Time (h) =

Noble gases ({atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Environment to Control

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

NEDC.eS-227Rev_/
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5.2086E-05 4.1166E-13 1.9218E+12
8.6267E-02 1.0299E-09 4.7346E+15
1.4032E+01 7.4962E-08 3.3942E+17
3.9971E-01 8.9080E-10 4.0335E+15
3.8719E+00 1.5162E-09 6.7635E+15
1.9166E-01 2.1041E-12 9.3859E+12
Group Inventory:

Atmosphere Sump

3.9997E+18 0.0000E+00
1.0789E+14 0.0000E+00
3.3369E+12 0.0000E+00
4.6016E-10 0.0000E+00

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

1.5358E-11
1.6645E~11
1.4063E-01

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.6019E+18
9.7174E+13
3.0054E+12
4.1444E-10

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
4.4537E+17
1.2015E+13
3.7161E+11
5.1245E-11

Control Room to Environment Transport Group Inventory:

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

EAB Doses:

Time (h) =

Delta dose (rem)
Accumulated dose (rem)

LPZ Doses:

Time (h) =

Delta dose (rem)
Accumulated dose (rem)

Control Room Doses:

Time (h) =

Delta dose (rem)

Pathway
Filtered
4.7552E+16
1.2829E+12
3.9677E+10
5.4714E-12

Whole Body
4.0120E-01
4.2364E-01

Whole Body
2.2374E-01
2,.3626E-01

Whole Body
9.0974E-02

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

Thyroid
3.1913E+01
3.3638E+01

Thyroid
1.7798E+01
1.8760E+01

Thyroid
8.4654E+01

TEDE
1.3836E+00
1.4591E+00

TEDE
7.7160E-01
8.1374E-01

TEDE
2.6948E+00

9.5138E+07
1.5757E+11
2.5630E+13
7.3013E+11
7.0754E+12
3.5665E+11



NEDC.25=23/Rev_7
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Accumulated dose (rem) 9.1072E-02 8.4814E+01 2.6998E+00
primary Compartment Nuclide Inventory:
Time (h) = Ci kg Atoms Decay
Br-82 4.1683E-04 3.8502E-13 2.8276E+12 1.3986E+13
Br-83 6.6807E-06 4.2289E-16 3.0683E+09 3.5720E+11
Kr-83m 4.4131E-03 2.1389E-13 1.5519E+12 2.7499E+14
Kr-85 5.6482E-01 1.4396E-06 1.0200E+19 1.8325E+16
Kr-85m 9.4089E-02 1.1433E-11 8.1002E+13 3.9817E+15
Kr-87 7.0249E-06 2.4801E-16 1.7167E+09 5.8564E+11
Kr-88 2.4773E-02 1.9757E-12 1.3520E+13 1.2232E+15
I-130 9.5166E-04 4.8795E-13 2.2604E+12 3.3990E+13
I-131 1.5408E-01 1.2429E-09 5.7135E+15 5.0299E+15
I-132 6.8584E-02 6.6444E-12 3.0313E+13 3.7398BE+15
I-133 9.1414E-02 8.0697E-11 3.6539E+14 3.1400E+15
I-134 1.0892E-09 4.0831E-20 1.8350E+05 1.3980E+08
I-135 1.3031E-02 3.7106E-12 1.6552E+13 5.0610E+14
Xe-129m 1.4472E-04 1.1438E-12 5.3398E+12 4.7245E+12
Xe-131m 2.4027E-01 2.8685E-09 1.3187E+16 7.8274E+15
Xe-133 3.8854E+01 2.0758E-07 9.3988E+17 1.2721E+18
Xe-133m 1.0898E+00 2.4287E-09 1.0997E+16 3.6162E+16
Xe-135 9.3304E+00 3.6536E-09 1.6298E+16 3.4459E+17
Xe-135m 4.7375E-03 5.2008E-14 2.3200E+11 1.0207E+l6
primary Transport Group Inventory:
Time (h) = 26.0000 Atmosphere Sump
Noble gases (atoms) 1.1180E+19 0.0000E+00
Elemental I (atoms) 2.9735E+14 0.0000E+00
Organic I (atoms) 9.1963E+12 0.0000E+00
Aerosols (kg) 1.2681E-09 0.0000E+00
Dose Effective (Ci/cc) I-131 (Thyroid) 7.5553E-12
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 8.0880E~-12
Total I (Ci) 3.2711E-01
primary to Environment Transport Group Inventory:

Pathway
Time (h) = 26.0000 Filtered Transported
Noble gases (atoms) " 0.0000E+00 1.1098E+22
Elemental I (atoms) 0.0000E+00 2.9887E+17
Organic I (atoms) 0.0000E+00 9.2433E+15
Aerosols (kg) 0.0000E+00 1.2746E-06
Environment Integral Nuclide Release:
Time (h) = 26.0000 Ci kg Atoms Bg
Br-82 4.2730E-01 3.9468E-10 2.8986E+15 1.5B10E+10
Br-83 1.0763E-02 6.8131E-13 4.9433E+12 3.9824E+08
Kr-83m 8.2490E+00 3.9982E-10 2.900%9E+1S5 3.0521E+11
Kr-85 5.6043E+02 1.4284E-03 1.0120E+22 2.0736E+13
Kr-85m 1.2081E+02 1.4680E-08 1.0401E+17 4.4700E+12
Kr-87 1.7418E~-02 6.1493E-13 4.2566E+12 6.4448E+08
Kr-88 3.6946E+01 2.9464E-09 2.0163E+16 1.3670E+12
I-130 1.0365E+00 5.3145E-10 2.4619E+15 3.8351E+10
I-131 1.5380E+02 1.2406E-06 5.7030E+18 5.6906E+12
I-132 1.1262E+02 1.0911E-08 4.9778BE+16 4.1671E+12
I-133 9.5866E+01 8.4627E-08 3.8318E+17 3.5470E+12
I-134 4.1063E-06 1.5393E-16 6.9178E+08 1.5193E+05
I-135 1.5395E+01 4.3837E-09 1.9555E+16 5.6962E+11



Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
¥Xe-135m

NEDC25=-23/Rev_/
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1.4446E-01 1.1418E-09 5.3301E+15
2.3935E+02 2.8576E-06 1.3136E+19
3.8895E+04 2.0779E-04 9.4087E+20
1.1052E+03 2.4631E-06 1.1153E+19
1.0500E+04 4.1116E-06 1.8341E+19
2.7283E+02 2.9951E-09 1.3361E+16

Environment Transport Group Inventory:

Total Release
Time (h) = 26.0000 Release Rate/s
Noble gases (atoms) 1.1104E+22 1.5422E+18
Elemental I (atoms) 2.9880E+17 4.1500E+13
Organic I (atoms) 9.2413E+15 1.2835E+12
Aerosols (kg) 1.2743E-06 1.7699E-10

Dose Effective (Ci) I-131 (Thyroid)
Dose Effective (Ci) I-131 (ICRP2 Thyroid)
Total I (Ci)

1.7087E+02
1.8477E+02
3.7768E+02

primary to Environment Transport Group Inventory:

Pathway
Time (h) = 26.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 1.1098E+22
Elemental I (atoms) 0.0000E+00 2.9887E+17
Organic I (atoms) 0.0000E+00 9.2433E+15
Aerosols (kg) 0.0000E+00 1.2746E-06

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 26.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 2.0317E+19
Elemental I (atoms) 4.0057E+14 1.4668E+14
Organic I (atoms) 1.2389E+13 4.5366E+12
RAerosols (kg) 1.7084E-09 6.2559E-10

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 26.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 8.6997E+18
Elemental I (atoms) 0.0000E+00 2.3427E+14
Organic I (atoms) 0.0000E+00 7.2456E+12
Aerosols (kg) 0.0000E+00 9.9915E-10

Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 26.0000 Filtered Transported
Noble gases (atoms) 1.6957E+19 0.0000E+00
Elemental I (atoms) 2.2515E+14 0.0000E+00
Organic I (atoms) 6.9635E+12 0.0000E+00
RAerosols (kg) 9.6022E-10 0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) =
Br-82
Br-83

26.0000 Ci kg
2.1364E-04 1.9734E-13
3.4242E-06 2.1675E-16

Atoms
1.4493E+12
1.5726E+09

5.3451E+409
8.8561E+12
1.4391E+15
4.0892E+13
3.8850E+14
1.0095E+13

Decay
8.3295E+10
1.8022E+09



Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Control Room Transport
Time (h) = 26.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to Control

Time (h) = 26.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 26.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

NEDCes-23MRev_[
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4.7510E-03
6.0836E-01
1.0134E-01
7.5665E-06
2.6683E-02
4.8777E-04
7.8975E-02
3.5152E-02
4.6854E-02
5.5829E-10
6.6790E-03
1.5588E-04
2.5879E-01
4.1849E+01
1.1737E+00
1.0049E+01
3.8250E-03

/

2.3027E-13
1.5506E-06
1.2315E-11
2.6713E-16
2.1280E-12
2.5009E-13
6.3702E-10
3.4055E-12
4.1361E-11
2.0928E-20
1.9018E-12
.2320E-12
.0896E-09
.2358E-07
.6159E-09
.9349E-09
.1990E-14

BWNN W

Group Inventory:

Atmosphere
1.2042E+19
1.5240E+14
4.7135E+12
6.4993E-10

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)
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1.6708E+12
1.0986E+19
8.7247E+13
1.8491E+09
1.4562E+13
1.1585E+12
2.9284E+15
1.5537E+13
1.8728E+14
9.4053E+04
8.4838E+12
5.7515E+12
1.4203E+16
1.0123E+18
1.1844E+16
1.7553E+16
1.8731E+11

2.1702E-11
2.3232E-11
1.6766E-01

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
4.0057E+14
1.2389E+13
1.7084E-09

Transported
2.0317E+19
1.4668E+14
4.5366E+12
6.2559E-10

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
8.6997E+18
2.3427E+14
7.2456E+12
9.9915E-10

Control Room toc Environment Transport Group Inventory:

Time (h) = 26.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

EAB Doses:
Time (h) = 32.0000

Delta dose (rem)
Accumulated dose (rem)

Pathway
Filtered
1.6957E+19
2.2515E+14
6.9635E+12
9.6022E-10

Whole Body

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

4.2364E-01 1.4591E+00

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

Thyroid
3.3638E+01

TEDE

2.6585E+12
2.2477E+14
4.4152E+13
5.1466E+09
1.2825E+13
1.9777E+11
3.0267E+13
1.8745E+13
1.8537E+13
5.4033E+05
2.8558E+12
5.7811E+10
9.5856E+13
1.5548E+16
4.3968E+14
4.0219E+15
3.9555E+13



Att__/ __pageZ6 ot LZ°
LPZ Doses:
Time (h) = 32.0000 Whole Body  Thyroid
Delta dose (rem) 2.0193E-04 1.8627E~-02
Accumulated dose (rem) 2.3646E~01 1.8778E+01
Control Room Doses:
Time (h) = 32.0000 Whole Body  Thyroid
Delta dose (rem) 5.2733E-02 5.4555E+01
Accumulated dose (rem) 1.4381E-01 1.3937E+02

NEDCLS - ©31Rev_/

primary Compartment Nuclide Inventory:

Time (h) = 32.0000 Ci kg
Kr-85 : 5.6579E-10 1.4421E-15
Kr-85m 3.7251E~-11 4.5265E-21
I-131 1.5106E-10 1.2185E-18
I-133 7.4979E-11 6.6189E-20
Xe-131m 2.3724E-10 2.8323E-18
Xe-133 3.7694E-08 2.0138BE-16
Xe-133m 1.0087E-09 2.2481E-18
Xe-135 5.9186E-09 2.3177E-18
primary Transport Group Inventory:

Time (h) = 32.0000 Atmosphere Sump
Noble gases (atoms) 1.1162E+10 0.0000E+00
Elemental I (atoms) 2.8708E+05 0.0000E+00
Organic I (atoms) 8.8788E+03 0.0000E+00
Rerosols (kg) 1.2240E-18 0.0000E+00

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

primary to Environment

Pathway
Time (h) = 32.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 1.1110E+22
Elemental I (atoms) 0.0000E+00 2.9916E+17
Organic I (atoms) 0.0000E+00 9.2525E+15
Aerosols (kg) 0.0000E+00 1.2759E-06

Environment Integral Nuclide Release:

Time (h) = 32.0000 Ci kg

Br-82 4.2771E-01 3.9507E-10
Br-83 1.0769E-02 6.8169E-13
Kr-83m B8.2529E+00 4.0000E-10
Kr-85 5.6099E+02 1.4299E-03
Kr-85m 1.2090E+02 1.4691E-08
Kr-87 1.7424E-02 6.1514E-13
Kr-88 3.6968E+01 2.9482E-09
I-130 1.0375E+00 5.3193E-10
I-131 1.5395E+02 1.2418E-06
I-132 1.1269E+02 1.0917E-08
I-133 9.5956E+01 8.4707E-08
I-134 4.1072E-06 1.5396E-16
I-135 1.5408E+01 4.3873E-09

TEDE
7.7409E-04
8.1451E-01

TEDE
1.7270E+00
4.4269E+00

Atoms
1.0217E+10
3.2070E+04
5.6015E+06
2.9970E+05
1.3020E+07
9.1183E+08
1.0179E+07
1.0339E+07

7.2767E-21
7.6445E-21
2.4426E-10

Transport Group Inventory:

Atoms
2.9014E+15
4.9461E+12
2.9023E+15
1.0131E+22
1.0408E+17
4.2580E+12
2.0176E+16
2.4641E+15
5.7087E+18
4.9805E+16
3.8354E+17
6.9192E+08
1.9571E+16

Decay
1.8343E+16
3.9846E+15
5.0348E+15
3.1429E+15
7.8351E+15
1.2734E+18
3.6197E+16
3.4489E+17

Bq
1.5825E+10
3.9846E+08
3.0536E+11
2.0757E+13
4.4733E+12
6.4470E+08
1.3678E+12
3.8386E+10
5.6963E+12
4.1694E+12
3.5504E+12
1.5197E+05
5.7008E+11
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Xe-129m 1.4461E-01 1.1429E-09 5.3354E+15 5.3504E+09
Xe-131m 2.3959E+02 2.8605E-06 1.3150E+19 B8.8650E+12
Xe-133 3.8934E+04 2.0800E-04 9.4181E+20 1.4405E+15
Xe-133m 1.1063E+03 2.4655E-06 1.1163E+19 4.0932E+13
Xe-135 1.0509E+04 4.1152E-06 1.8357E+19 3.8883E+14
Xe-135m 2.7283E+02 2.9951E-09 1.3361E+16 1.0095E+13
Environment Transport Group Inventory:

Total Release
Time (h) = 32.0000 Release Rate/s
Noble gases (atoms) 1.1115E+22 3.8594E+17
Elemental I (atoms) 2.9910E+17 1.0385E+13
Organic I (atoms) 9.2504E+15 3.2120E+11
Aerosols (kq) 1.2756E-06 4.4292E-11
Dose Effective (Ci) I-131 (Thyroid) 1.7104E+02
Dose Effective (Ci) I-131 (ICRP2 Thyroid) 1.8495E+02
Total I (Ci) 3.7800E+02
primary to Environment Transport Group Inventory:

Pathway
Time (h) = 32.0000 Filtered Transported
Noble gases {atoms) 0.0000E+00 1.1110E+22
Elemental I (atoms) 0.0000E+00 2.9916E+17
Organic I (atoms) 0.0000E+00 9.2525E+15
Aerosols (kg) 0.0000E+00 1.2759E-06
Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 32.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 2.0331E+19
Elemental I {(atoms) 4.0089E+14 1.4672E+14
Organic I (atoms) 1.2399E+13 4.5378E+12
Aerosols (kg) 1.709BE-09 6.2576E-10
Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 32.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 8.7065E+18
Elemental I (atoms) 0.0000E+00 2.3446E+14
Organic I (atoms) 0.0000E+00 7.2512E+12
Aerosols (kg) 0.0000E+00 9.9993E-10
Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 32.0000 Filtered Transported
Noble gases (atoms) 2.8450E+19 O0.0000E+00
Elemental I (atoms) 3.6916E+14 0.0000E+00
Organic I (atoms) 1.1417E+13 0.0000E+00
Aerosols (kg) 1.5743E-09 0.0000E+00
Control Room Compartment Nuclide Inventory:
Time (h) = 32.0000 Ci kg Atoms Decay
Br-82 8.8249E-06 8.1513E-15 5.9864E+10 1.3341E+11
Br-83 2.7926E-08 1.7677E-18 1.2826E+07 2.3528E+09



Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Control Room Transport
Time (h) = 32.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to Control

Time (h) = 32.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 32.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

NEDCOS-o3/Rev_/
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2.2807E-05
2.8279E-02
1.8618E-03
1.3363E-08
2.8680E-04
1.6191E-05
3.5918E-03
2.6782E-04
1.7828E-03
1.6544E-04
7.0910E-06
1.1857E-02
1.8839E+00
5.0412E-02
2.9570E-01
2.9488E-05

1.1054E-15
7.2078E-08
2.2624E-13
4.7175E-19
2.2872E-14
8.3015E~15
2.8972E-11
2.5946E-14
1.5737E-12
4.7109E-14
5.6044E-14
1.4155E-10
1.0065E-08
1.1235E-10
1.1579E-10
3.2371E-16

Group Inventory:

Atmosphere
5.5791E+17
6.8258E+12
2.1111E+11
2.9104E-11

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

8.0206E+09
5.1066E+17
1.6029E+12
3.2654E+06
1.5652E+11
3.8456E+10
1.3319E+14
1.1837E+11
7.1258E+12
2.1015E+11
2.6163E+11
6.5072E+14
4.5572E+16
5.0871E+14
5.1653E+14
1.4440E+09

9.6960E-13
1.0186E-12
5.8078E-03

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
4.0089E+14
1.2399E+13
1.7098E-09

Transported

2.0331E+19
1.4672E+14
4.5378E+12
6.2576E-10

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

8.7065E+18
2.3446E+14
7.2512E+12
9.9993E-10

Control Room to Environment Transport Group Inventory:

Time (h) = 32.0000
Noble gases {atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

EAB Doses:
Time (h) = 48,0000
Delta dose (rem)

Accumulated dose (rem)

Pathway
Filtered
2.8450E+19
3.6916E+14
1.1417E+13
1.5743E-09

Whole Body

0.0000E+00
4.2364E-01

Transported

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

Thyroid

0.0000E+00 0.0000E+00

3.3638E+01 1.4591E+00

TEDE

3.3490E+12
3.7219E+14
6.3561E+13
6.0757E+09
1.7366E+13
3.0575E+11
4.9286E+13
2.4321E+13
2.9288E+13
4.2291E+12
9.5360E+10
1.5832E+14
2.5600E+16
7.1799E+14
6.1791E+15
3.9876E+13



LPZ Doses:

Time (h) = 48.0000
Delta dose (rem)
Accumulated dose (rem)

Control Room Doses:
Time (h) = 48.0000

Delta dose (rem)
Accumulated dose (rem)

NEDC2s-23/ Rev_7
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Whole Body

3.7020E-14
2.3646E-01

Whole Body
1.9039E~-03 2.5557E+00
1.4571E-01

Thyroid

2.3228E-12
1.8778E+01

Thyroid

1.4193E+02

primary Compartment Nuclide Inventory:

Time (h} = 48.0000

primary Transport Group Inventory:

Time (h) = 48.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

" primary to Environment

Time (h) = 48.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Ci

Atmosphere
1.1129E-14
2.6647E~-19
8.2415E-21
1.1358E-42

kg

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

TEDE
1.0816E-13
8.1451E-01

TEDE
8.0147E~-02
4.5070E+00

Atoms

6.6938E-45
6.8951E-45
1.8889%E~-34

Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.1110E+22
2.9916E+17
9.2525E+15
1.2759E~-06

Environment Integral Nuclide Release:

Time (h) = 48.0000
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Ci
4.2771E-01
1.0769E-02
8.2529E+00
5.6099E+02
1.2090E+02
1.7424E-02
3.6968E+01
1.0375E+00
1.5395E+02
1.1269E+02
9.5956E+01
4.1072E-06
1.5408E+01
1.4461E-01
2.3959E+02
3.8934E+04
1.1063E+03
1.0509E+04
2.7283E+02

kg
3.9507E-10
6.8169E-13
4.0000E-10
1.4299E-03
1.4691E-08
6.1514E-13
2.9482E-09
5.3193E-10
1.2418E-06
1.0917E-08
8.4707E-08
1.5396E-16
4.3873E-09
1.1429E-09
2.8605E-06
2.0800E-04
2.4655E-06
4.1152E-06
2.9951E-09

Environment Transport Group Inventory:

Atoms
2.9014E+15
4.9461E+12
2.9023E+15
1.0131E+22
1.0408E+17
4.2580E+12
2.0176E+16
2.4641E+15
5.7087E+18
4.9805E+16
3.8354E+17
6.9192E+08
1.9571E+16
5.3354E+15
1.3150E+19
9.4181E+20
1.1163E+19
1.8357E+19
1.3361E+16

Decay

Bg
1.5825E+10
3.9846E+08
3.0536E+11
2.0757E+13
4.4733E+12
6.4470E+08
1.3678E+12
3.8386E+10
5.6963E+12
4.1694E+12
3.5504E+12
1.5197E+05
5.7008E+11
5.3504E+09
8.8650E+12
1.4405E+15
4.0932E+13
3.8883E+14
1.0085E+13



Time (h) = 48.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

NEDCS5-23/ Rev._ !
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Total
Release
1.1115E+22
2.9910E+17
9.2504E+15
1.2756E-06

Release

Rate/s
1.2865E+17
3.4618E+12
1.0707E+11
1.4764E-11

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

1.7104E+02
1.8495E+02
3.7800E+02

primary to Environment Transport Group Inventory:

Time (h) = 48.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kqg)

Environment to Control

Time (h) = 48.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 48.0000
Noble gases {(atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.1110E+22
2.9916E+17
9.2525E+15
1.275%E-06

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
4.008%E+14
1.2399E+13
1.7098E-09

Transported

2.0331E+19
1.4672E+14
4.5378E+12
6.2576E-10

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

8.7065E+18
2.3446E+14
7.2512E+12
9.9993E-10

Control Room to Environment Transport Group Inventory:

Time (h) = 48.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
2.9007E+19
3.7592E+14
1.1626E+13
1.6031E-09

Transported

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

Control Room Compartment Nuclide Inventory:

Time (h) =
Br-82
Kr-85
Kr-85m
Kr-88
I-130
I-131
I-132
I-133
I-135
Xe-129m
Xe-131m

48.0000

ci
1.7911E-09
7.8569E~-06
4.3519E-08
1.6050E-09
1.8341E-09
9.4231E-07
5.9919E-10
2.9065E-07
8.5866E-09
1.8598E-09
3.1695E-06

kg
1.6543E-18
2.0026E-11
5.2882E-18
1.2800E-19
9.4041E-19
7.6008E-15
5.8049E-20
2.5658BE-16
2.4450E-18
1.4699E-17
3.7840E-14

Atoms
1.2150E+07
1.4188E+14
3.7466E+07
8.7593E+05
4.3563E+06
3.4941E+10
2.6483E+05
1.1618E4+09
1.0907E+07
6.8619E+07
1.7395E+11

Decay
1.3553E+11
3.7924E+14
6.3921E+13
1.7415E+13
3.0%40E+11
5.0174E+13
2.4364E+13
2.9706E+13
4.2635E+12
9.7114E+10
1.6126E+14



Xe-133
Xe~133m
Xe~135
Xe~135m

Control Room Transport

Time (h) =
Noble gases

Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to Control

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

NEDC.235-S2Rev./
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4.8044E-04
1.1343E-05
2.4270E-05
3.9852E-09

2.5667E-12
2.5280E-14
9.5039E-15
4.3749E-20

Group Inventory:

Atmosphere
1.5383E+14
1.7523E+09
5.4196E+07
7.4694E-15

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

1.1622E+13
1.1446E+11
4.2395E+10
1.9516E+05

2.4668E-16
2.5410E-16
1.2421E-06

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
4.0089E+14
1.2399E+13
1.7098E-09

Transported
2.0331E+19
1.4672E+14
4.5378E+12
6.2576E-10

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
8.7065E+18
2.3446E+14
7.2512E+12
9.9993E-10

Control Room to Environment Transport Group Inventory:

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

EAB Doses:

Time (h) =
Delta dose

Accumulated dose (rem)

LPZ Doses:

Time (h) = 120.0000
Delta dose (rem)
Accumulated dose (rem)

Control Room Doses:
Time (h) = 120.0000

Delta dose (rem)
Accumulated dose (rem)

Pathway
Filtered
2.9007E+19
3.7592E+14
1.1626E+13
1.6031E-08

Whole Body
0.0000E+00
4.2364E-01

Whole Body
7.4459E-39
2.3646E-01

Whole Body
1.9559E-07
1.4571E-01

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

Thyroid
0.0000E+00
3.3638E+01

Thyroid
9.3609E-37
1.8778E+01

Thyroid
3.9934E-04
1.4193E+02

TEDE
0.0000E+00
1.4591E+00

TEDE
3.6044E-38
8.1451E-01

TEDE
1.2394E-05
4.5070E+00

2.6065E+16
7.3024E+14
6.2436E+15
3.9882E+13



Time (h) =

primary Transport Group Inventory:
Time (h) = 120.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

primary to Environment

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

NEDC2S-23/Rev_7
At/ pagef2 of £ 20

primary Compartment Nuclide Inventory:

Ci

Atmosphere
1.1073-122
2.0402-127
6.3100-129
8.6934-151

kg

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms

5.0495-153
5.0679-153
1.1709-142

Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
1.1110E+22
2.9916E+17
9.2525E+15
1.2759E-06

Environment integral Nuclide Release:

Time (h) =
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
1-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
¥Xe-133m
Xe-135
Xe-135m

Ci
4.2771E-01
1.0769E~02
8.2529E+00
5.6099E+02
1.2090E+02
1.7424E-02
3.6968E+01
1.0375E+00
1.5395E+02
1.1269E+02
9.5956E+01
4.1072E-06
1.5408E+01
1.4461E-01
2.3959E+02
3.8934E+04
1.1063E+03
1.0509E+04
2.7283E+02

kg
3.9507E-10
6.8169E-13
4.0000E-10
1.4299E-03
1.4691E-08
6.1514E-13
2.9482E-09
5.3193E-10
1.2418E-06
1.0917E-08
8.4707E-08
1.5396E-16
4.3873E-09
1.1429E-09
2.8605E-06
2.0800E-04
2.4655E-06
4.1152E-06
2.9951E-09

Environment Transport Group Inventory:

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kqg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.1115E+22
2.9910E+17
9.2504E+15
1.2756E-06

Release

Rate/s
3.2162E+16
8.6544E+11
2.6766E+10
3.6910E-12

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
2.9014E+15
4.9461E+12
2.9023E+15
1.0131E+22
1.0408E+17
4.2580E+12
2.0176E+16
2.4641E+15
5.7087E+18
4.9805E+16
3.8354E+17
6.9192E+08
1.9571E+16
5.3354E+15
1.3150E+19
9.4181E+20
1.1163E+19
1.8357E+19
1.3361E+16

1.7104E+02
1.8495E+02
3.7800E+02

primary to Environment Transport Group Inventory:

Decay

Bq
1.5825E+10
3.9846E+08
3.0536E+11
2.0757E+13
4.4733E+12
6.4470E+08
1.3678E+12
3.8386E+10
5.6963E+12
4.1694E+12
3.5504E+12
1.5197E+405
5.7008E+11
5.3504E+09
8.8650E+12
1.4405E+15
4.0932E+13
3.8883E+14
1.0095E+13
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Pathway
Time (h) = 120.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 1.1110E+22
Elemental I (atoms) 0.0000E+00 2.9916E+17
Organic I (atoms) 0.0000E+00 9.2525E+15
RAerosols (kg) 0.0000E+00 1.2759E-06

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 120.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 4.0089E+14
Organic I (atoms) 1.2399%E+13
Aerosols (kg) 1.7098E-09

Transported

2.0331E+19
1.4672E+14
4.5378E+12
6.2576E-10

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 120.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Transported

8.7065E+18
2.3446E+14
7.2512E+12
9.9993E-10

Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 120.0000 Filtered
Noble gases (atoms) 2,.9007E+19
Elemental I (atoms) 3.7592E+14
Organic I (atoms) 1.1626E+13
Aerosols (kg) 1.6031E-09

Transported

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

Control Room Compartment Nuclide Inventory:

Time (h) = 120.0000 Ci kg
Control Room Transport Group Inventory:

Time (h) = 120.0000 Atmosphere Sump
Noble gases (atoms) "1.4894E-02 0.0000E+00
Elemental I (atoms) 1.3055E-07 0.0000E+00
Organic I (atoms) 4.0378E-09 0.0000E+00
RAerosols (kg) 5.5629E-31 0.0000E+00

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms

1.8108E-32
1.8174E-32
7.4926E-23

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 120.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 4.0089E+14
Organic I (atoms) 1.2399E+13
RAerosols (kg) 1.7098E-09

Environment to Control

Pathway

Transported
2.0331E+19
1.4672E+14
4.5378E+12
6.2576E-10

Room Transport Group Inventory:

Decay



Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

NEDC25-22/ Rev_{
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Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
8.7065E+18
2.3446E+14
7.2512E+12
9.9993E-10

Control Room to Environment Transport Group Inventory:

Time (h) = 120.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

EAB Doses:

Time (h) = 744.0000
Delta dose (rem)
Accumulated dose (rem)

LPZ Doses:

Time (h) = 744.0000
Delta dose (rem)
Accumulated dose (rem)

Control Room Doses:
Time (h) = 744.0000

Delta dose (rem)
Accumulated dose (rem)

Pathway
Filtered
2.9007E+19
3.7592E+14
1.1626E+13
1.6031E-09

Whole Body
0.0000E+00
4.2364E-01

Whole Body
7.7703-148
2.3646E-01

Whole Body
6.5128BE-24
1.4571E-01

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

Thyroid
0.0000E+00
3.3638E+01

Thyroid
1.4687-145
1.8778E+01

Thyroid

1.9576E-20.

1.4193E+02

primary Compartment Nuclide Inventory:

Time (h) = 744.0000

Ci

primary Transport Group Inventory:

Time (h) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

primary to Environment

Time (h) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

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

kg

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

TEDE
0.0000E+00
1.4591E+00

TEDE
5.2504-147
8.1451E-01

TEDE
6.0274E-22
4.5070E+00

Atoms

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

Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
1.1110E+22
2.9916E+17
9.2525E+15
1.2759E-06

Environment Integral Nuclide Release:

Time (h) =
Br-82

Ci
4.2771E-01

kg

Atoms

3.9507E-10 2.9014E+15

Decay

Bq
1.5825E+10



Br-83
Kr-83m
Kr-85
Kr-85m.
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

NEDC.25-23LRev_L
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1.0769%9E-02
8.2529E+00
5.6099E+02
1.2090E+02
1.7424E-02
3.6968E+01
1.0375E+00
1.5395E+4+02
1.1269E+02
9.5956E+01
4.1072E-06
1.5408E+01
1.4461E-01
2.3959E+02
3.8934E+04
1.1063E+03
1.0509E+04
2.7283E+02

6.8169E-13
4,0000E-10
1.4299E-03
1.4691E-08
6.1514E-13
2.9482E~-09
5.3193E-10
1.2418E-06
1.0917E-08
8.4707E-08
1.5396E-16
4.3873E-09
1.1429E-09
2.8605E-06
2.0800E-04
2.4655E-06
4,.1152E-06
2.9951E-09

Environment Transport Group Inventory:

Time (h) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.1115E+22
2.9910E+17
9.2504E+15
1.2756E-06

Release

Rate/s
4.2882E+15
1.1539E+11
3.5688E+09
4.9213E-13

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

4.9461E+12
2.9023E+15
1.0131E+22
1.0408E+17
4.2580E+12
2.0176E+16
2.4641E+15
5.7087E+18
4.9805E+16
3.8354E+17
6.9192E+08
1.9571E+16
5.3354E+15
1.3150E+19
9.4181E+20
1.1163E+19
1.8357E+19
1.3361E+16

1.7104E+02
1.8495E+02
3.7800E+02

primary to Environment Transport Group Inventory:

Time (h) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.1110E+22
2.9916E+17
9.2525E+15
1.2759E-06

Environment to Control Room Transport Group Inventory:

Time (h) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
4.0089E+14
1.2399E+13
1.7098E-09

Transported

2.0331E+19
1.4672E+14
4.5378E+12
6.2576E-10

Environment to Contrcl Room Transport Group Inventory:

Time (h}) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
RAerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

8.7065E+18
2.3446E+14
7.2512E+12
9.9993E-10

Control Room to Environment Transport Group Inventory:

3.9846E+08
3.0536E+11
2.0757E+13
4.4733E+12
6.4470E+08
1.3678E+12
3.8386E+10
5.6963E+12
4.1694E+12
3.5504E+12
1.5197E+05
5.7008E+11
5.3504E+09
8.8650E+12
1.4405E+15
4.0932E+13
3.8883E+14
1.0095E+13



Time (h) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

NEDC25= 23/Rev_/
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Pathway
Filtered
2.9007E+19
3.7592E+14
1.1626E+13
1.6031E-09

Transported

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

Control Room Compartment Nuclide Inventory:

Time (h) = 744.0000

Ci

kg

Control Room Transport Group Inventory:

Time (h) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to.  Control

Time (h) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Atmosphere
2.8691-141
2.8212-147
8.7254-149
1.2021-170

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms Decay

3.9052-172
3.9052-172
1.5687-162

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
4.0089E+14
1.2399E+13
1.7098E-09

Transported
2.0331E+19
1.4672E+14
4.5378E+12
6.2576E-10

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
8.7065E+18
2.3446E+14
7.2512E+12
9.9993E-10

Control Room to Environment Transport Group Inventory:

Time (h) = 744.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

839

Pathway
Filtered
2.9007E+19
3.7592E+14
1.1626E+13
1.6031E-09

Transported

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

FRERRRRER AR AR AR RERHR AR BB R R R AR R R RH BRI R R ER R R R R R AR
I-131 Summary
FRESBAFEFEARAR AR AR BRI AR AR SR RA AR E R AR R R4 R4 AR A AR AR ERAEAH

primary

Time (hr) I-131 (Curies)
24.000 2.3765E+01
24.004 1.5319E+02
24.017 1.4625E+02
24.417 3.6688E+01

Environment Control Room
I-131 (Curies) I-131 (Curies)
2.2805E-02 1.6231E-04
9.5425E-01 6.7812E-03
7.8815E+00 5.5452E-02
1.1731E+402 1.3770E-01



24.717
25.017
25.317
25.617
25.917
26.000
26.300
26.600
26.900
27.200
27.500
27.800
28.100
28.400
28.700
29.000
29.300
29.600
29.900
30.200
30.500
30.800
31.100
31.400
31.700
32.000
32.300
32.600
32.900
33.200
33.500
33.800
34.100
34.400
48.000
120.000
744.000

1.3005E+01
4.6096E+00
1.6339E+00
5.7917E-01
2.0529E-01
1.5408E-01
5.4617E-02
1.9360E-02
6.8623E~03
2.4324E-03
8.6220E-04
3.0562E-04
1.0833E-04
3.8399E-05
1.3611E-05
4.8246E-06
1.7101E-06
6.0618E-07
2.1487E-07
7.6162E-08
2.6997E-08
9.5693E-09
3.3920E-09
1.2023E-09
4.2618E-10
1.5106E-10
5.3546E-11
1.8980E-11
6.7278BE-12
2.3847E-12
8.4530E-13
2.9963E-13
1.0621E-13
3.7646E-14
1.4329E-34
1.1299-142
0.0000E+00

NEDC.25-23/Rev_"
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1.4096E+02
1.4935E+02
1.5232E+02
1.5337E+02
1.5375E+02
1.5380E+02
1.5390E+02
1.5393E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02
1.5395E+02

.3870E-01
.2617E-01
.1070E-01
.5768E-02
.2376E-02
.B975E-02
.7730E-02
.8051E-02
.9744E-02
.2621E-02
.6517E-02
.1286E-02
.6805E-02
.2965E-02
.9675E-02
.6857E-02
.4442E-02
.2373E-02
.0601E-02
.0821E-03
.7811E-03
.6665E-03
.7115E-03
.8933E-03
.1924E-03
.5918E-03
.0773E-03
.6365E-03
.2588E-03
.9352E-03
.6580E-03
.4205E-03
.2170E-03
.0427E-03
.4231E-07
.2304E-23
.5687-162

PNORRERRERPEPRODNDNWWESOATORPEREREEBONDWWEE S U JOWO

A R4ARAEAREGHEHARA L AREN AR H AL RSB SRR SB L BER SRR H4404
Cumulative Dose Summary
####################################################################

Control Room

EAB LPZ

Time Thyroid TEDE Thyroid TEDE

(hr) (rem) {(rem) (rem) {rem)
{rem)

24.000 0.0000E+00 0.0000E+00 0.0000E+00 0.000CE+00
0.0000E+00

24.004 2.0885E-01 9.1494E-03 1.1648E-01 5.1026E-03
1.1273E-04

24.017 1.7251E+00 7.5562E-02 9.6205E-01 4.2140E-02
5.0521E-03

24.417 2.5671E+01 1.1182E+00 1.4316E+01 6.2363E-01
5.2681E~-01

24.717 3.0839E+01 1.3402E+00 1.7199E+01 7.4740E-01
1.0305E+00

25.017 3.2669E+01 1.4181E+4+00 1.8219E+01 7.9089E-01
1.5081E+00

25.317 3.3317E+01 1.4456E+00 1.8580E+01 8.0619E-01

1.9331E+00

Thyroid
(rem)

0.0000E+00
3.5896E-03
1.6087E-01
1.6566E+01
3.2366E+01
4.7356E+01

6.0703E+01

TEDE
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8.1158E-01 7.2310E+01

25.617 3.3546E+01
2.3024E+00

25.917 3.3627E+01
2.6202E+00

1.4552E+00 1.8708E+01

1.4586E+00 1.8754E+01 8.1348E-01 8.2307E+01

26.000 3.3638E+01

2.6998E+00

26.300 3.3638E+01

2.9609E+00

26.600 3.3638E+01

3.1842E+00

26.900 3.3638E+01

3.3754E+00

27.200 3.3638E+01

3.5388E+00

27.500 3.3638E+01

3.6787E4+00

27.800 3.3638E+01

3.7983E+00

28.100 3.3638E+01

3.9006E+00

28.400 3.3638E+01

3.9881E+00

1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E400
1.4591E+00

1.4591E+00

1.8760E+01
1.8772E+01
1.8776E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01

1.8778E+01

8.1374E-01
8.1424E-01
8.1441E-01
8.1448E-01
8.1450E-01
8.1451E-01
8.1451E-01
8.1451E-01

8.1451E-01

8.4814E+01
9.3034E+01
1.0007E+02
1.0610E+02
1.1126E+02
1.1567E+02
1.1945E+02
1.2269E+02

1.2546E+02

28.700 3.3638E+01 1.4591E+00.1.8778E+01 8.1451E-01 1.2783E+02

4.0630E+00

29.000 3.363BE+01

4.1271E+00

29.300 3.3638E+01

4.1819E+00

29.600 3.3638E+01

4.2288E+00

29.900 3.3638E+01

4.2689E+00

30.200 3.363BE+01

4.3032E+00

30.500 3.3638E+01

4.3326E+00

30.800 3.3638BE+01

4.3577E+400

31.100 3.3638E+01

4.3792E+00

31.400 3.3638E+01

4.3976E+00

31.700 3.3638E+01

4.4134E+00

32.000 3.3638E+01

4.4269E+400

32.300 3.3638E+01

4.4384E+00

32.600 3.3638E+01

4.4483E+00

32.900 3.3638E+01

4.4567E+00

33.200 3.3638E+01

4.4639E+00

33.500 3.3638E+01

4.4701E+00

33.800 3.3638E+01

4.4754E+00

34.100 3.3638E+01

4.4800E+00

1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00
1.4591E+00

1.4591E+00

1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01
1.8778E+01

1.8778E+01

8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01
8.1451E-01

8.1451E-01

1.2986E+02
1.3159E+02
1.3308E+02
1.3435E+02
1.3544E+02
1.3637E+02
1.3717E+02
1.3786E+02
1.3844E+02
1.3894E+02
1.3937E+02
1.3974E+02
1.4005E+02
1.4032E+02
1.4055E+02
1.4075E+02
1.4092E+02

1.4106E+02
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34.400 3.3638E+01 1.4591E+00 1.8778E+01 8.1451E-01 1.4118E+02
4.4838E+00
48.000 3.3638E+01 1.4591E+00 1.8778E+01 8.1451E-01 1.4193E+02
4 .5070E+00
120.000 3.3638E+01 1.4591E+00 1.8778E+01 8.1451E-01 1.4193E+02
4.5070E+00
744.000 3.3638BE+01 1.4591E+00 1.8778E+01 8.1451E-01 1.4193E+02
4 .5070E+00

FH 444384444 RHR KA AFEREREARA44IA A EFARAERAHHAFREARHARRERHERHERAHES
Worst Two-Hour Doses
HAHARRREBHAAAARHHRARASAAHBAARERRANERERNAAREARRAAREBAERIERAAERERAHEES

EAB
Time Whole Body Thyroid TEDE
(hr) {rem) (rem) (rem)
24.0 4.2364E-01 3.3638E+01 1.4591E+00
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AR 4R R A HRAEHHARHE R RAR AR EH AR AR A HBEEE A AR ER AR A E RS A SR A SRR B AR AR AR
RADTRAD Version 3.03 (Spring 2001) run on 9/22/2005 at 7:30:35
FRREHERHEH AR ARE AL AR A HRERRAHH AR RRF A AR RRAR AR AR A RS AR R AERRRREHAS

FERRERHHEAEF G AETRERARFHAHRASEARHEREEFHARERAREHEHHAARHHAIRNREREHARES
File information
FEAHHRBHABHRAARAHERHAARAGERRRANAATERAFFREHEAFHARAERRARRAGERHARARARERERS

Plant file = C:\Cooper FHA RAnalysis\Cooper FHA Files\Rev 1 9-
21-05\FHACooper 9-21-05 NoCREFS.psf
Inventory file = C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-

21-05\cooper29fha.nif
Release file
21-05\RG1_183FHA.RFT
Dose Conversion file
21-05\cooper29fha.inp

C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-

C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-

$HEH4 BheE R # # i #dHes & A4
# # & # 4 # # 4 # #
# B # # ## # # B # #
#h44H #4444 HEE4 04 4 4 #¥44+ 4 $ #
# # # # % %+ % # # #
# # # i # #t # # 4 #
# H#d  # ¥ o# LI Fh4# #

Radtrad 3.03 4/15/2001
Case 1- 168 hour decay
Nuclide Inventory File:
C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-21-05\cooper29fha.nif
Plant Power Level:

1.5329E+01
Compartments:

3
Compartment 1:
primary

3

7.9500E+05

OO 000

Compartment 2:
Environment
2
0.0000E+0Q

QOO0 Oo

Compartment 3:
Control Room
1
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1.4186E+05

OO O0OOO

Pathways:
4

Pathway 1:
primary to Environment
1
2
2
Pathway 2:
Environment to Control Room
2
3
2
Pathway 3:
Environment to Control Room
2
3
2
Pathway 4:
Control Room to Environment
3
2
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:
Source Term:

1
1 1.0000E+00

C:\Cooper FHA Analysis\Cooper FHA

Files\Rev 1 9-21-05\cooper29fha.inp

C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-21-05\RG1_183FHA.RFT

1.6800E+02

1

9.5000E-01 4.8500E-02
Overlying Pool:

0

0.0000E+00
0
0
0

0
Compartments:

3
Compartment 1:

OCQOOOOOR

1.5000E-03 1.0000E+00
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Compartment 2:

Compartment 3:

COO0OO0COO0ORFHFEHOOOOOOQOK M

Pathways:
4
Pathway 1:

.6800E+02 4.5760E+04 0.0000E4+00  0.0000E+00 0.0000E+00

Pathway 2:

COO0COO0OMTOOOODOOHKRFHLOOOOO

. 6800E+02 3.2350E+03 0.0000E+00 0.0000E+00 0.0000E+00

Pathway 3:

PRHRODOOO OOO0OOOOK P



Dose Locations:

Lo

. 6800E+02

1
0
0
4]
0
0
0
t
0
0
0
0
0
1
1
1.6800E+02
0

0

0

0

0

0

3
cation 1:

EAB

Lo
LP

Lo

2

1

2
1.6800E+02
1.7000E+02
1

4
1.6800E+02
1.7600E+02
1.9200E+02
8.8800E+02
0

cation 2:
Z

2

1

5
1.6800E+02
1.7600E+02
1.9200E+02
2.6400E+02
8.8800E+02
1

4
1.6800E+02
1.7600E+02
1.9200E+02
8.8800E+02
0

cation 3:

Control Room

3
0
1

NEDC25-23/Rev. L
/ page T ot L2729

Att

4.0000E+02

3.6350E+03

5.2000E-04
0.0000E+00

3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

2.9000E-04
7.3000E-05
2.5000E-05
5.2000E-06
0.0000E+00

3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00
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2

1.6800E+02 3.5000E-04

8.8800E+02 0.0000E+00

1

4

1.6800E+02 1.0000E+00

1.9200E+02 6.0000E-01

2.6400E+02 4.0000E-01

8.8800E+02 0.0000E+00
Effective Volume Location:

1

6

1.6800E+02 4.1500E-03

1.7000E+02 3.2400E-03

1.7600E+02 1.3200E-03

1.9200E+02 9.0100E-04

2.6400E+02 7.2200E~04

8.8800E+02 0.0000E+00
Simulation Parameters:

1

1.6800E+02 0.0000E+00

Output Filename:
C:\Cooper FHA Analysis\Cooper FHA Files\Rev 1 9-21-05\FHACooper 9-21-05
NoCREFS. o0

OO

End of Scenario File
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FHEHHAARHERAAFEERRAFREFRBHRRAFH AR EABHEFH AR AR SRR AR B FER SR RR AR 14
RADTRAD Version 3.03 (Spring 2001) run on 9/22/2005 at 7:30:35
FHEFAAAEHBHAA AR AR AA R R AR EHH AR RAFFSF AR EAF S A AR H SRR AR R RHHESERARERAE

FHEFHALEFAEHH LA AR A FA IR AS 4G HHHABHEEAH R LA RARH RS AHALA G S 18804
Plant Description
FHEARRAREAR AR S HAHAAREH RS R HBEER AR AR RS H SRR AR ER A SR A AR AR A A R AR

Number of Nuclides = 29

Invenfory Power = 1.0000E+00 MWth
Plant Power Level = 1.5329E+01 Mwth
Number of compartments = 3

Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00
)
Name: primary
Compartment volume =  7.9500E+05 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 1
Exit Pathway Number 1: primary to Environment

Compartment number 2

Name: Environment

Compartment type is Environment

Pathways into and out of compartment 2
Inlet Pathway Number 1: primary to Environment
Inlet Pathway Number 4: Control Room to Environment
Exit Pathway Number 2: Environment to Control Room
Exit Pathway Number 3: Environment to Control Room

Compartment number 3

Name: Control Room

Compartment volume = 1.41B6E+05 (Cubic feet)

Compartment type is Control Room

Pathways into and out of compartment 3
Inlet Pathway Number 2: Environment to Control Room
Inlet Pathway Number 3: Environment to Control Room
Exit Pathway Number 4: Control Room to Environment

Total number of pathways = 4
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FHHBAHHERREERHAEHA AR ARABHBHEHAHHEEHAEA GRS RARERAHHHREAARAHREARRHEH
RADTRAD Version 3.03 (Spring 2001) run on 9/22/2005 at 7:30:35
FHUHAHHEHHBHABRERHAABHERRHAARABHARHAARRERERHRRGHERRAHARRHE A FRE RS

FHEEHAEE R AR AR AR A A LR B HHH AR HAEHRERA AR AR A NI A A RAR AR R R R AR R

Scenario Description
FHAHRAHHARHAERAFHHHAHFAFHAA AR RASAFAEER AR A AR AR B R A B AR AR R A RS ER R E

Time between shutdown and first release = 1.6800E+02 (Hours)

Radiocactive Decay is enabled

Calculation of Daughters is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.003600 hr 0.0000 hrs 0.0000 hrs {gm)
NOBLES 5.0000E-02 0.0000E+00 0.0000E+00 1.659E+00
IODINE 2.5000E-04 0.0000E+00 0.0000E+00 1.615E-03
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
BARIUM 0.0000E+00 0.0000E+0Q0 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+0Q0 0.000E+00
Inventory Power = 15. MWt
Nuclide Group Specific half Whole Body Inhaled Inhaled
Name Inventory life DCF Thyroid Effective
(Ci/MWt) {s) {(Sv-m3/Bg-s) (Sv/Bq) {Sv/Bq)
Br-82 2 1.800E+02 1.271E+05 1.300E-13 2.3B0E-10 3.310E-10
Br-83 2 3.260E+03 8.604E+03 3.820E-16 3.290E-12 2.330E-11
Br-84 2 5.610E+03 1.908E+03 9.410E-14 3.120E-12 2.610E-11
Kr-83m 1 3.270E+03 6.588E+03 1.500E-18 0.00CE+00 0.000E+00
Kr-85 1 7.320E+02 3.3B3E+08 1.190E-16 0.000E+00 0.000E+00
Kr-85m 1 6.810E+03 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 1.300E+04 4.578E+03 4.120E-14 0.000E+00 0.000E+00
Kr-88 1 1.830E+04 1.022E+04 1.020E-13 0.000E+00 0.000E+00
I-128 2 4.190E+02 1.499E+03 4.160E-15 5.340E-11 1.280E-11
I-130 2 1.060E+03 4.450E+04 1.040E-13 1.990E-08 7.140E-10
I-131 2 4.352E+04 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 3.930E+04 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 5.510E+04 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 6.040E+04 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 5.160E+04 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-129m 1 2.060E-01 6.912E+05 1.060E-15 0.000E+00 0.000E+00
Xe-131m 1 3.040E+402 1.028E+06 3.890E-16 0.000E+00 0.000E+00
Xe-133 1 5.260E+04 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe~-133m 1 1.580E+03 1.890E+05 1.370E-15 0.000E+00 0.000E+00
Xe-135 1 1.860E+04 3.272E+04 1.190E-14 0.000E+00 0.000E+Q0Q
Xe-135m 1 1.090E+04 9.174E+02 2.040E-14 0.000E+00 0.000E+00
Xe-138 1 4.500E+04 8.502E+02 5.770E-14 0.000E+00 0.000E+00
Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
Br-83 Kr-83m 1.00 none 0.00 none 0.00
Kr-85m Kr-85 0.21 none 0.00 none 0.00
Kr-87 Rb-87 1.00 none 0.00 none 0.00
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Kr-88 Rb-88 1.00 none 0.00 none 0.00
I-131 Xe-131m 0.01 none 0.00 none 0.00
I-133 Xe-133m 0.03 Xe-133 0.97 none 0.00
I-135 Xe-135m 0.15 Xe-135 0.85 none 0.00
Te-129 1-129 1.00 none 0.00 none 0.00
Te-131 I-131 1.00 none 0.00 none 0.00
Te-131m I-131 0.78 Te-131 0.22 none 0.00
Te-132 1-132 1.00 none 0.00 none 0.00
Te-133 I-133 1.00 none 0.00 none 0.00
Te-133m I-133 0.87 Te-133 0.13 none 0.00
Te-134 I-134 1.00 none 0.00 none 0.00
Xe-133m Xe-133 1.00 none 0.00 none 0.00
Xe-135 Cs-135 1.00 none 0.00 none 0.00
Xe-135m Cs-135 0.00 Xe-135 1.00 none 0.00
Xe-138 Cs-138 1.00 none 0.00 none 0.00
Iodine fractions

Aerosol = 9.5000E-01

Elemental = 4.8500E-02

Organic = 1.5000E-03

COMPARTMENT DATA
Compartment number 1: primary

Compartment number 2: Environme

nt

Compartment number 3: Control Room

PATHWAY DATA

Pathway number 1: primary to Environment

Pathway Filter: Removal Data

Time (hr) Flow Rate
{cfm)
1.6800E+02 4.5760E+04

Pathway number 2: Environment to

Pathway Filter: Removal Data

Time (hr) Flow Rate
(cfm)
1.6800E402 3.2350E+03

Pathway number 3: Environment to

Pathway Filter: Removal Data

Time (hr) Flow Rate
{cfm)
1.6800E+02 4.0000E+02

Pathway number 4: Control Room t
Pathway Filter: Removal Data

Time (hr) Flow Rate

Filter Efficiencies (%)
Aerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00

Control Room

Filter Efficiencies (%)
Aerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00

Control Room

Filter Efficiencies (%)
Rerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00

o Environment

Filter Efficiencies (%)



1.6800E+02

LOCATION DATA

USER

Location EAB

Location X/Q Data

Time (hr)
1.6800E+02
1.7000E+02

Time (hr)
1.6800E+02
1.7600E+02
1.9200E+02
8.8800E+02

Location LPZ

Location X/Q Data

Time (hr)
1.6800E+02
1.7600E+02
1.9200E+02
2.6400E+02
8.8800E+02

Time (hr)
1.6800E+02
1.7600E+02
1.9200E+02
8.8800E+02

Location Control Room

Location X/Q Data

Time (hr)
1.6800E+02
1.7000E+02
1.7600E+02
1.9200E+02
2.6400E+02
8.8800E+02

Time (hr)
1.6800E+02
8.8800E+02

Time (hr)
1.6800E+02
1.9200E+02
2.6400E+02
8.8800E+02

Time

0.0000E+00

3.6350E+03

NEDC.25-9317 Rev._/
Att_{__pagefeoof /70

Elemental
0.0000E+00

Organic
0.0000E+GO

Aerosol
0.0000E+0Q0

(cfm)

is in compartment 2

X/0 (s * m*-3)
5.2000E-04
0.0000E+00

Location Breathing Rate Data

Breathing Rate (m"3 * sec”-1)
3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

is in compartment 2

X/Q (s * m"*-3)
2.9000E-04
7.3000E-05
2.5000E-05
5.2000E-06
0.0000E+00

Location Breathing Rate Data

Breathing Rate (m"3 * sec”-1)
3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00

is in compartment 3

X/Q (s * m*-3)
4.1500E-03
3.2400E-03
1.3200E-03
9.0100E-04
7.2200E-04
0.0000E+00

Location Breathing Rate Data

Breathing Rate (m*3 * sec”-1)
3.5000E-04
0.0000E+00

Location Occupancy Factor Data

Occupancy Factor
1.0000E+00
6.0000E-01
4.0000E-01
0.0000E+00

SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS
Time step

0.0000E+00
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FREHARAAH R A HAE 4 4R 4R E A AR AR R AR AR AR R A A A AR H AR RS A HA AR E A AR AR AR R RS

RADTRAD Version 3.03 (Spring 2001) run on

FRAGRREEHEHHAERRARHERARHHHHAS A AEFRAAH R R AR HARRHARHAHH AR R AR RAEH AR RS

#i#4 #HEEE H4H4

S I IR e e

#
#
#
#
#
4

e W HE o ok
$= 3k 3k ok O

#
#
#
#
#
#
#

#id# 44 #

Sk 3k S S o 3k

#44
#
#
#
#
#
#

44

9/22/2005

##

at

7:30:35

FHAFRFARARBAEE AR ARARRERARHHERARHEFHEH S LA AR AR AR B RE I RER AR RAE R

Dose,

Detailed model and Detailed Inventory Output

FRAGRAERERHAHARRAREERE L AR ARERAR R RE R AR AR S HHA AR RS AR AA R AR R ARSI R

EAB Doses:

Time (h) = 168.0036 Whole Body
Delta dose (rem) 4.3640E-04
Accumulated dose (rem} 4.3640E-04
LPZ Doses:

Time (h) = 168.0036 Whole Body
Delta dose (rem) 2.4338E-04
Accumulated dose (rem) 2.4338E-04
Control Room Doses:

Time (h) = 168.0036 Whole Body
Delta dose (rem) 3.5245E-07
Accumulated dose (rem) 3.5245E-07

Thyroid
1.1337E-01
1.1337E-01

Thyroid
6.3226E-02
6.3226E-02

Thyroid
1.9485E~-03
1.9485E-03

primary Compartment Nuclide Inventory:

Time (h) = 168.0036 Ci

Br-82 2.5312E-02
Kr-85 5.5693E+02
Kr-85m 2.6673E-08
I-130 3.2682E~04
I-131 9.2217E+01
I-132 3.4478E+01
I-133 7.9469E-01
I-135 4.3879E-06
Xe-129m 8.5555E-02
Xe-131m 2.4500E+02
Xe-133 1.9474E+04
Xe-133m 2.1688E+02
Xe-135 3.2535E-01
Xe-135m 1.5192E-04

primary Transport Group Inventory:
Time (h) 168.0036 Atmosphere

kg
2.3380E-11
1.4195E-03
3.2411E-18
1.6757E-13
7.4384E-07
3.3402E-09
7.0152E-10
1.2494E-15
6.7619E-10
2.9249E-06
1.0404E-04
4.8335E-07
1.2740E-10
1.6677E-15

Sump

TEDE
.8956E-0
.8956E-0

TEDE
.1726E-0
.1726E-0

TEDE
.9807E-0
.9807E-0

Atoms
1.7171E+14
1.0057E+22
2.2963E+07
7.7625E+11
.4195E+18
.5239E+16
.1764E+15
.5736E+09
.1567E+15
.3446E+19
.7107E+20
.1886E+18
.6832E+14
.4395E+09

NN R WO W W

3
3

3
3

5
5

Decay
9.2630E+09
2.0380E+14
9.7627E+03
1.1960E+08
3.3746E+13
1.2622E+13
2.9082E+11
1.6059E+06
3.1308E+10
8.9653E+13
7.1262E+15
7.9367E+13
1.1907E+11
5.5795E+07



Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci}
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1.0544E+22
1.6675E+17
5.1571E+15
7.1051E-07

0.0000E+00
0.000CE+00
0.0000E+00
0.0000E+00

I-131 (Thyroid)

I-131

(ICRP2 Thyroid)

4.1114E-09
4.1610E-09
1.2749E+02

primary to Environment Transport Group Inventory:

Time (h) = 168.0036
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

6.5681E+19
1.0387E+15
3.2126E+13
4.4261E-09

Environment Integral Nuclide Release:

Time (h) = 168.0036
Br-82
Kr-85
Kr-85m
I-130
I-131
I-132
I-133
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Ci
1.5768E-04
3.4693E+00
1.6616E-10
2.035%E-06
5.7445E-01
2.1478E-01
4.9504E-03
2.7334E-08
5.3295E-04
1.5262E+00
1.2131E+02
1.3510E+00
2.0268E-03
9.4656E-07

kg
1.4564E-13
8.8427E-06
2.0191E-20
1.0439E-15
4.6336E-09
2.0808E-11
4.3700E-12
7.7834E-18
4.2122E-12
1.8220E-08
6.4807E-07
3.0110E-09
7.9365E-13
1.0391E-17

Environment Transport Group Inventory:

Time (h) = 168.0036
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
6.5681E+19
1.0387E+15
3.2125E+13
4.4260E-09

Release

Rate/s
5.0680E+18
8.0148E+13
2.4788BE+12
3.4151E-10

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
1.0696E+12
©.2649E+19
1.4305E+05
4.8356E+09
2.1301E+16
9.4930E+13
1.9787E+13
3.4721E+07
1.9664E+13
8.3760E+16
2.9344E+18
1.3634E+16
3.5403E+12
4.6354E+07

5.7656E-01
5.8352E-01
7.9418E-01

primary to Environment Transport Group Inventory:

Time (h) = 168.0036
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

6.5681E+19
1.0387E+15
3.2126E+13
4.4261E-09

Environment to Control Room Transport Group Inventory:

Time (h) = 168.0036

Pathway
Filtered

Transported

Bq
5.8342E+06
1.2836E+11
6.1479E+00
7.5328BE+04
2.1255E+10
7.9469E+09
1.8317E+08
1.0114E+03
1.9719E+07
5.6468E+10
4.4884E+12
4.9989E+10
7.4990E+07
3.5023E+04



Noble gases (atoms)
Elemental I (atoms)

Organic I

Aerosols (kg)

Environment to Control

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

NEDC2S -3 Rev__L.
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0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

4.1616E+17
6.5814E+12
2.0355E+11
2.8044E-11

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

5.1457E+16
8.1377E+11
2.5168E+10
3.4675E-12

Control Room to Environment Transport Group Inventory:

Time (h) =

Noble gases (atoms)
Elemental I (atoms)

Organic I

Aerosols (kg)

Pathway
Filtered
8.6211E+14
1.3634E+10
4.2167E+08
5.8095E-14

Transported

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0

Control Room Compartment Nuclide Inventory:

Time (h) =
Br-82
Kr-85
I-130
I-131
I-132
I-133
I-135
Xe~129m
¥Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Control Room Transport

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to Control

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kqg)

Environment to Control

Ci
1.1205E-06
2.4654E-02
1.4467E-08
4.0822E-03
1.5262E-03
3.5179E-05
1.9424E-10
3.7873E-06
1.0845E-02
8.6205E-01
9.6009E-03
1.4402E-05
6.7220E-09

kg
1.0350E-15
6.2839E-08
7.4179E-18
3.2928E-11
1.4786E-13
3.1055E-14
5.5310E-20
2.9933E-14
1.2948E-10
4.6054E-09
2.1397E-11
5.6398E-15
7.3793E-20

Group Inventory:

Atmosphere
4.6675E+17
7.3814E+12
2.2829E+11
3.1453E-11

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms
7.6011E+09
4.4521E+17
3.4363E+07
1.5137E+14
6.7455E+11
1.4061E+11
2.4673E+05
1.3974E+11
5.9522E+14
2.0853E+16
9.6884E+13
2.5158E+10
3.2918E+05

1.0200E-12
1.0323E-12
5.6436E-03

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

4.1616E+17
6.5814E+12
2.0355E+11
2.8044E-11

Room Transport Group Inventory:

Decay
3.8140E+05
8.3915E+09
4.9246E+03
1.3895E+09
5.1%967E+08
1.1974E+07
6.6122E+01
1.2891E+06
3.6914E+09
2.9342E+11
3.2679E+09
4.9026E+06
2.2959E+03
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Pathway
Time (h) = 168.0036 Filtered Transported
Noble gases (atoms) 0.0000E+00 5.1457E+16
Elemental I (atoms) 0.0000E+00 8.1377E+11
Organic I (atoms) 0.0000E+00 2.5168E+10
Aerosols (kg) 0.0000E+00 3.4675E-12

Control Room to Environment Transport Group Inventory:

Time (h) = 168.0036
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

EAB Doses:

Time (h) = 170.0000
Delta dose (rem)
Accumulated dose (rem)

LPZ Doses:

Time (h) = 170.0000
Delta dose (rem)
Accumulated dose (rem)

Control Room Doses:
Time (h) = 170.0000

Delta dose (rem)
Accumulated dose (rem)

Pathway
Filtered
8.6211E+14
1.3634E+10
4.2167E+08
5.8095E-14

Whole Body
6.9402E-02
6.9838E-02

Whole Body
3.8705E-02
3.8948E-02

Whole Body
2.3553E-02
2.3553E-02

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

Thyroid
1.8162E+01
1.8276E+01

Thyroid
1.0129E+01
1.0192E+01

Thyroid
1.3299E+02
1.3299E+02

primary Compartment Nuclide Inventory:

Time (h) = 170.0000

Br-82
Kr-85
Kr-85m
I-130
I-131
I-132
I-133
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe~135m

Ci
2.4658E-05
5.6422E-01
1.9842E-11
2.9603E-07
9.2758E-02
1.9138E-02
7.5328E-04
3.6057E-09
8.6054E-05
2.4701E-01
1.9515E+01
2.1401E-01
2.8307E-04
1.3130E-09

primary Transport Group Inventory:

Time (h) = 170.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)
Dose Effective

Atmosphere
1.0677E+19
1.6738E+14
5.1767E+12
7.1321E-10

kg
2.2776E-14
1.4381E-06
2.4110E-21
1.5178E-16
7.4820E-10
1.8541E-12
6.6497E-13
1.0267E-18
6.8013E-13
2.9490E-09
1.0426E-07
4.7695E-10
1.1085E-13
1.4414E-20

Sump
0.0000E+00
0.0000E+00
0.0000E+0Q
0.0000E+00

(Ci/cc) I-131 (Thyroid)

TEDE
6.2350E-01
6.2740E-01

TEDE
3.4772E-01
3.498%E-01

TEDE
4.0797E+00
4.0798E+00

Atoms
1.6727E+11
1.0189E+19
1.7082E+04
7.0313E+08
3.4395E+15
8.4589E+12
3.0109E+12
4.5800E+06
3.1751E+12
1.3557E+16
4.7208E+17
2.1596E+15
4.,9447E+11
6.4297E+404

4.1310E-12

Decay
8.2118E+11
1.8170E+16
8.3315E+05
1.0493E+10
3.0054E+15
1.0352E+15
2.5681E+13
1.3897E+08
2,7883E+12
7.9873E+15
6.3432E+17
7.0490E+15
1.0387E+13
2.7863E+09



Dose Effective (Ci/cc)
Total I (Ci)
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I-131 (ICRP2 Thyroid)

4.1600E-12
1.1265E-01

primary to Environment Transport Group Inventory:

Time (h) = 170.0000
Noble gases {atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.0592E+22
1.6732E+17
5.1750E+15
7.1297E-07

Environment Integral Nuclide Release:

Time (h) = 170.0000
Br-82
Kr-85
Kr-85m
I-130
I-131
I-132
I-133
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Ci
2.5276E-02
5.5983E+02
2.5468E-08
3.2239E-04
9.2586E+01
3.1406E+01
7.8992E-01
4.2588E-06
8.5897E-02
2.4607E+02
1.953%9E+04
2.1705E+02
3.1879E-01
7.4699E-05

kg
2.3347E-11
1.4269E-03
3.0947E-18
1.6530E-13
7.4681E~-07
3.0426E-09
6.9731E-10
1.2127E-15
6.7888E-10
2.9378E-06
1.0439E-04
4.8371E-07
1.2483E-10
8.2004E-16

Environment Transport Group Inventory:

Time (h) = 170.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.0598E+22
1.6734E+17
5.1755E+15
7.1305E-07

Release

Rate/s
1.4719E+18
2.3242E+13
7.1882E+11
9.9034E-11

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
1.7146E+14
.0110E+22
.1926E+07
.6573E+11
.4331E+18
.3881E+16
.1573E+15
5.4097E+09
3.1693E+15
1.3505E+19
4.7265E+20
2.1902E+18
5.5687E+14
3.6581E+09

W W<IN =

9.2904E+01
9.3929E+01
1.2478E+02

primary to Environment Transport Groﬁp Inventory:

Time (h) = 170.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 170.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.0592E+22
1.6732E+17
5.1750E+15
7.1297E-07

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

6.7150E+19
1.0608E+15
3.2808E+13
4.5200E-09

Bq
9.3523E+08
2.0714E+13
9.4232E+02
1.1928E+07
3.4257E+12
1.1620E+12
2.9227E+10
1.5758E+05
3.1782E+09
9.1047E+12
7.2295E+14
8.0307E+12
1.1795E+10
2.7639E+06



Time (h) = 170.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

NEDC25s=23/Rev_/
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Environment to Control Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

8.3030E+18
1.3116E+14
4.0566E+12
5.5889E-10

Control Room to Environment Transport Group Inventory:

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
6.9304E+19
1.0924E+15
3.3786E+13
4.6547E-09

Transported

0.0000E+00
0.0000E+00
0.0000E+0Q0
0.0000E+00

Control Room Compartment Nuclide Inventory:

Time (h) = 170.0000

Br-82
Kr-85
I-130
I-131
I-132
I-133
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Control Room Transport
Time (h) = 170.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to Control

Time (h) = 170.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) =

Noble gases (atoms)
Elemental I (atoms)

Ci
1.4242E-05
3.2587E-01
1.7097E-07
5.3573E-02
1.1053E-02
4.3506E-04
2.0825E-09
4.9701E-05
1.4266E-01
1.1271E+01
1.2360E-01
1.6349E-04
7.5831E-10

kg
1.3154E-14
8.3058E-07
8.7663E-17
4.3213E-10
1.0709E-12
3.8406E-13
5.9298E-19
3.9281E-13
1.7032E-09
6.0215E-08
2.7547E-10
6.4020E-14
8.3246E-21

Group Inventory:

Atmosphere
6.1663E+18
9.6672E+13
2.989BE+12
4.1191E-10

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms
9.6607E+10
5.8846E+18
4.0609E+08
1.9865E+15
4.8855E+12
1.7390E+12
2.6452E+06
1.8338E+12
7.8297E+15
2.7265E+17
1.2473E+15
2.8558E+11
3.7135E+04

1.3371E-11
1.3465E-11
6.5061E-02

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

6.7150E+19
1.0608E+15
3.2808E+13
4.5200E-09

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00

Transported

8.3030E+18
1.3116E+14

Decay
1.4223E+10
3.1754E+14
1.7877E+08
5.2438BE+13
1.5862E+13
4.4203E+11
2.3164E+06
4.8649E+10
1.3943E+14
1.1058E+16
1.2245E+14
1.7536E+11
2.1722E+07
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0.0000E+00 4.0566E+12
0.0000E+00 5.5889E-10

Organic I (atoms)
Aerosols (kg)

Control Room to Environment Transport Group Inventory:

Pathway

Filtered Transported
6.9304E+19 0.0000E+00
1.0924E+15 0.0000E+00
3.3786E+13 0.0000E+00
4.6547E-09 0.0000E+00

Time (h) = 170.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

EAB Doses:

Time (h) = 176.0000 Whole Body  Thyroid TEDE
Delta dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00
Accumulated dose (rem) 6.983BE-02 1.8276E+01 6.2740E-01
LPZ Doses:

Time (h) = 176.0000 Whole Body Thyroid TEDE
Delta dose (rem) 3.7098E-05 1.0188E-02 3.4765E-04
Accumulated dose (rem) 3.8985E-02 1.0202E+01 3.5024E-01
Control Room Doses:

Time (h) = 176.0000 Whole Body Thyroid TEDE
Delta dose (rem) 2.0324E-03 1.1946E+01 3.6613E-01
Accumulated dose (rem) 2.5585E-02 1.4494E+02 4.4459E+00

primary Compartment Nuclide Inventory:

Time (h) = 176.0000 Ci kg Atoms
Kr-85 5.6519E-10 1.4406E-15 1.0206E+10
I-131 9.0940E-11 7.3353E-~19 3.3721E+06
Xe-131m 2.4388E-10 2.9116E-18 1.3385E+07
Xe-133 1.8921E-08 1.0108E-16 4.5770E+08
Xe=-133m 1.9807E-10 4.4141E-19 1.9987E+06
primary Transport Group Inventory:

Time (h) = Atmosphere Sump

Noble gases (atoms) 1.0679E+10 0.0000E+00

Elemental I (atoms) 1.6374E+05 0.0000E+00

Organic I (atoms) 5.0642E+03 0.0000E+00

Aerosols (kg) 6.9768E-19 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 4.0450E-21
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 4.0520E-21
Total I (Ci) 9.4701E-11

primary to Environment Transport Group Inventory:

Pathway

Filtered Transported
0.0000E+00 1.0603E+22
0.0000E+00 1.6749E+17
0.0000E+00 5.1801E+15
0.0000E+00 7.1368E-07

Time (h) = 176.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment Integral Nuclide Release:

Decay
1.8188E+16
3.0084E+15
7.9953E+15
6.3495E+17
7.0559E+15



Time (h) = 176.0000
Br-82
Kr-85
Kr-85m
I-130
I-131
I-132
I-133
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe~135m

NEDC.25-23/7Rev_/
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Ci
2.5301E-02
5.6040E+02
2.5487E-08
3.2268E-04
9.2678E+01
3.1424E+01
7.9066E-01
4.2623E-06
8.5983E-02
2.4632E+02
1.9559E+04
2.1726E+02
3.1907E-01
7.4700E-05

kg
2.3370E-11
1.4284E-03
3.0970E-18
1.6545E-13
7.4756E-07
3.0443E-09
6.9796E-10
1.2137E-15
6.7956E-10
2.9407E-06
1.0449E-04
4.8419E-07
1.2494E-10
8.2005E-16

Environment Transport Group Inventory:

Time (h) = 176.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kqg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.0609E+22
1.6751E+17
5.1807E+15
7.1376E-07

Release

Rate/s
3.6835E+17
5.8163E+12
1.7988E+11
2.4783E-11

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
1.7163E+14
1.0120E+22
2.1942E4+07
7.6642E+11
3.4366E+18
1.3889E+16
3.1603E+15
5.4141E+09
3.1724E+15
1.3519E+19
4.7312E+20
2.1924E+18
5.5735E+14
3.6581E+09

9.2997E+01
9.4023E+01
1.2489E+02

primary to Environment Transport Group Inventory:

Time (h) = 176.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 176.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 176.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.0603E+22
1.6749E+17
5.1801E+15
7.1368E-07

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

6.7203E+19
1.0616E+15
3.2833E+13
4.5236E-09

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

8.3095E+18
1.3127E+14
4.0598E+12
5.5933E-10

Control Room to Environment Transport Group Inventory:

Time (h) = 176.0000
Noble gases (atoms)

Pathway
Filtered
7.5528E+19

Transported

0.0000E+00

Bg
9.3613E+08
2.0735E+13
9.4302E+02
1.1939E+07
3.4291E+12
1.1627E+12
2.9254E+10
1.5771E+05
3.1814E+09
9.1138E+12
7.2367E+14
8.0386E+12
1.1806E+10
2.7639E+06
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1.1897E+15
3.6796E+13
5.0695E-09

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

‘Control Room Compartment Nuclide Inventory:

Time (h) = 176.0000
Br-82
Kr-85
I-130
I-131
I-132
I-133
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135

Control Room Transport

Time (h) = 176.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)

Total I (Ci)

Environment to Control

Time (h) = 176.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 176.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)}

Ci
1.2696E-09
3.2681E-05
1.2248E-11
5.2585E-06
1.8175E-07
3.5727E-08
4.8779E-09
1.4102E-05
1.0941E-03
1.1453E-05
1.0377E-08

kg
1.1727E-18
8.3300E-11
6.2801E-21
4.2416E-14
1.7608E-17
3.1538E-17
3.8553E-17
1.6836E-13
5.8451E-12
2.5524E-14
4.0635E-18

Group Inventory:

Atmosphere
6.1753E+14
9.4682E+09
2.9283E+08
4,0343E-14

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms
8.6124E+06
5.9017E+14
2.9092E+04
1.9499E+11
8.0333E+07
1.4280E+08
1.7998E+08
7.7398E+11
2.6466E+13
1.1557E+11
1.8127E+07

1.3108E-15
1.3131E-15
5.4760E-06

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
6.7203E+19
1.0616E+15
3.2833E+13
4.5236E-09

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
8.3095E+18
1.3127E+14
4.0598E+12
5.5933E-10

Control Room to Environment Transport Group Inventory:

Time (h) = 176.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

EAB Doses:

Time (h) = 192.0000
Delta dose (rem)

Pathway
Filtered
7.5528E+19
1.1897E+15
3.6796E+13
5.0695E-09

Whole Body

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0

Thyroid

0.0000E+00 0.0000E+00

TEDE
0.0000E+00

Decay
1.5361E+10
3.4392E+14
1.9212E+08
5.6765E+13
1.6609E+13
4.7651E+11
5.2664E+10
1.5097E+14
1.1967E+16
1.3237E+14
1.8797E+11
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Accumulated dose (rem) 6.9838E-02 1.8276E+01
LPZ Doses:
Time (h) = 192.0006 Whole Body Thyroid
Delta dose (rem) 8.6205E~15 1.2916E-12
Accumulated dose (rem) 3.8985E-02 1.0202E+01
Control Room Doses:
Time (h) = 192.0000 Whole Body  Thyroid
Delta dose (rem) 1.8689E-07 1.1605E-03
Accumulated dose (rem) 2.5586E-02 1.4494E+02

primary Compartment Nuclide Inventory:

Time (h) = 1382.0000

primary Transport Group Inventory:

Time (h) = 192.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kqg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

primary to Environment

Time (h) = 192.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kqg)

Ci

Atmosphere
1.0689E-14
1.5521E-19
4.8004E-21
6.6134E-43

kg

Sump
0.0000E+00
0.0000E+00

0.0000E+00 .

0.0000E+00

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

4.4460E+00

Atoms

3.8346E-45
3.8363E-45
8.6653E-35

Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.0603E+22
1.6749E+17
5.1801E+15
7.1368E-07

Environment Integral Nuclide Release:

Time (h) = 192.0000
Br-82
Kr-85
Kr-85m
I-130
I-131
I-132
I-133
I-135
Xe-129m
¥Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Ci
2.5301E-02
5.6040E+02
2.5487E-08
3.2268E-04
9.2678E+01
3.1424E+01
7.9066E-01
4.2623E-06
8.5983E-02
2.4632E+02
1.9559E+04
2.1726E+02
3.1907E-01
7.4700E-05

kg
2.3370E-11
1.4284E-03
3.0970E-18
1.6545E-13
7.4756E-07
3.0443E-09
6.9796E-10
1.2137E-15
6.7956E-10
2.9407E-06
1.0449E-04
4.8419E-07
1.2494E-10
8.2005E-16

Environment Transport Group Inventory:

Time (h) = 192.0000
Noble gases {atoms)

Total
Release
1.060%E+22

Release
Rate/s
1.2278E+17

Atoms
1.7163E+14
1.0120E+22
2.1942E+07
7.6642E+11
3.4366E+18
1.3889E+16
3.1603E+15
5.4141E+09
3.1724E+15
1.3519E+19
4.7312E+4+20
2.1924E+18
5.5735E+14
3.6581E+09

Decay

Bq
9.3613E+08
2.0735E+13
9.4302E+02
1.1939E+07
3.4291E+12
1.1627E+12
2.9254E+10
1.5771E+05
3.1814E+09
9.1138E+12
7.2367E+14
8.0386E+12
1.1806E+10
2.7639E+06
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Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

1.6751E+17
5.1807E+15
7.1376E-07

1.9388E+12
5.9962E+10
8.2611E-12

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

9.2997E+01
9.4023E+01
1.2489E+02

primary to Environment Transport Group Inventory:

Time (h) = 192.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 192.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
1.0603E+22
1.6749E+17
5.1801E+15
7.1368E-07

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
6.7203E+19
1.0616E+15
3.2833E+13
4.5236E-09

Environment to Control Room Transport Group Inventory:

Time (h) = 192.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
8.3095E+18
1.3127E+14
4.0598E+12
5.5933E-10

Control Room to Environment Transport Group Inventory:

Time (h)} = 192.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
7.5529E+19
1.1898E+15
3.6796E+13
5.0695E-09

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

Control Room Compartment Nuclide Inventory:

Time (h) = 192.0000

Kr-85

Control Room Transport
Time (h) = 192.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to Control

Ci
6.7777E-16

kg
1.7275E-21

Group Inventory:

Atmosphere
1.2760E+04
1.8528E-01
5.7304E-03
7.8948E-25

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms
1.2239E+04

2.5653E-26
2.5664E-26
1.0344E-16

Room Transport Group Inventory:

Decay
3.4392E+14



Time (h) = 192.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)
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Pathway

Filtered Transported
0.0000E+00 6.7203E+19
0.0000E+00 1.0616E+15
0.0000E+00 3.2833E+13
0.0000E+00 4.5236E-09

Environment to Control Room Transport Group Inventory:

Time (h) = 192.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
8.3095E+18
1.3127E+14
4.0598E+12
5.5933E~-10

Control Room to Environment Transport Group Inventory:

Time (h) = 192.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

EAB Doses:

Time (h) = 264.0000
Delta dose (rem)

Accumulated dose (rem)

LPZ Doses:

Time (h) = 264.0000
Delta dose (rem)

Accumulated dose (rem)

Control Room Doses:

Time (h) = 264.0000
Delta dose {(rem)

Accumulated dose (rem)

primary Compartment Nuclide Inventory:

Time (h}) = 264.0000

primary Transport Group Inventory:

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective {(Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Pathway
Filtered Transported
7.5529E+19 0.0000E+00
1.1898E+15 0.0000E+00
3.6796E+13 0.0000E+00
5.0695E-09 0.0000E+00
Whole Body  Thyroid TEDE
0.0000E+00 0.0000E+00 0.0000E+00
6.9838E-02 1.8276E+01 6.2740E-01
Whole Body  Thyroid TEDE
2.6954E-39 5.3621E-37 1.9021E-38
3.8985E-02 1.0202E+01 3.5024E-01
Whole Body  Thyroid TEDE
2,.5131E-18 1.6197E-14 4.9566E-16
2.5586E-02 1.4494E+02 4.4460E+00
Ci kg Atoms
Atmosphere Sump
1.0768-122 0.0000E+00
1.2234-127 0.0000E+00
3.7836-129 0.0000E+0Q0
5.2127-151 0.0000E+00
3.0218-153
3.0220-153
6.8055-143

primary to Environment Transport Group Inventory:

Pathway

Decay



Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

NEDC.22 =23/ Rev

/

At/ _pagefl3of/Z0

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

Transported
1.0603E+22
1.6749E+17
5.1801E+15
7.1368E-07

Environment Integral Nuclide Release:

Time (h) = 264.0000
Br-82
Kr-85
Kr-85m
I-130
I-131
I-132
I-133
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Ci
2.5301E-02
5.6040E+02
2.5487E-08
3.2268E-04
9.2678E+01
3.1424E+01
7.9066E-01
4.2623E-06
8.5983E-02
2.4632E+02
1.9559E+04
2.1726E+02
3.1907E-01
7.4700E-05

kg
2.3370E-11
1.4284E-03
3.0970E-18
1.6545E-13
7.4756E-07
3.0443E-09
6.9796E-10
1.2137E-15
6.7956E-10
2.9407E-06
1.0449E-04
4.8419E-07
1.2494E-10
8.2005E-16

Environment Transport Group Inventory:

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci) I-131 (Thyroid)

Total
Release
1.0609E+22
1.6751E+17
5.1807E+15
7.1376E-07

Release

Rate/s
3.0696E+16
4.8469E+11
1.4990E+10
2.0653E-12

Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total I (Ci)

Atoms
1.7163E+14
1.0120E+22
2.1942E+07
7.6642E+11
3.4366E+18
1.3889%9E+16
3.1603E+15
5.4141E+09
3.1724E+15
1.3519E+19
4.7312E+20
2.1924E+18
5.5735E+14
3.6581E+09

9.2997E+01
9.4023E+01
1.2489E+02

primary to Environment Transport Group Inventory:

€

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Environment to Control

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
2erosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
1.0603E+22
1.6749%E+17
5.1801E+15
7.1368E-07

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
6.7203E+19
1.0616E+15
3.2833E+13
4.5236E-09

Environment to Control Room Transport Group Inventory:

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)

Pathway
Filtered
0.0000E+00
0.0000E+00

Transported
8.3095E+18
1.3127E+14

Bq
9.3613E+08
2.0735E+13
9.4302E+02
1.1939E+07
3.4291E+12
1.1627E+12
2.9254E+10
1.5771E+05
3.1814E+09
9.1138E+12
7.2367E+14
8.0386E+12
1.1806E+10
2.7639E+06
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0.0000E+00 4.0598E+12
0.0000E+00 5.5933E-10

Organic I (atoms)
Rerosols (kg)

Control Room to Environment Transport Group Inventory:

Pathway

Filtered Transported
7.5529E+19 0.0000E+00
1.1898E+15 0.0000E+00
3.6796E+13 0.0000E+00
5.0695E-09 0.0000E+00

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Compartment Nuclide Inventory:

Time (h) = 264.0000 Ci kg Atoms

Control Room Transport Group Inventory:

Time (h) = 264.0000 Atmosphere Sump
Noble gases (atoms) 1.0608E-44 0.0000E+00
Elemental I (atoms) 1.2053E-49 0.0000E+0Q0
Organic I (atoms) 3.7276E-51 0.0000E+00
Aerosols {(kg) 5.1355E-73 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 1.6684E-74
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 1.6685E-74
Total I (Ci) 6.7047E-65

Environment to Control Room Transport Group Inventory:

Pathway

Filtered Transported
0.0000E+00 6.7203E+19
0.0000E+00 1.0616E+15
0.0000E+00 3.2833E+13
0.0000E+00 4.5236E-09

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control Room Transport Group Inventory:

Pathway

Filtered Transported
0.0000E+00 8.3095E+18
0.0000E+00 1,.3127E+14
0.0000E+00 4.0598E+12
0.0000E+00 5.5933E-10

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Control Room to Environment Transport Group Inventory:

Pathway

Filtered Transported
7.5529E+19 0.0000E+00
1.1898E+15 0.0000E+00
3.6796E+13 0.0000E+00
5.0695E-09 0.0000E+00

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

EAB Doses:

Time (h) = 888.0000
Delta dose {rem)

Whole Body  Thyroid TEDE

LPZ Doses:

0.0000E+00 0.0000E+00 O0.0000E+00
Accumulated dose (rem) 6.9838E-02 1.8276E+01 6.2740E-01

Decay



Organic I (atoms)
Aerosols (kg)
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0.0000E+00 4.0598E+12
0.0000E+00 5.5933E-10

- Control Room to Environment Transport Group Inventory:

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
7.5529E+19
1.1898E+15
3.6796E+13
5.0695E-09

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

Control Room Compartment Nuclide Inventory:

Time (h) =

Control Room Transport Group Inventory:

Time (h) =

Noble gases (atoms)

Elemental I

Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to Control

‘Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) =

Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Ci kg
Atmosphere Sump
1.0608E-44 0.0000E+00
1.2053E-49 0.0000CE+00
3.7276E-51 0.0000E+00
5.1355E-73 0.0000E+00

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

Atoms

1.6684E-74
1.6685E-74
6.7047E-65

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
6.7203E+19
1.0616E+15
3.2833E+13
4.5236E-09

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
8.3095E+18
1.3127E+14
4.0598E+12
5.5933E-10

Control Room to Environment Transport Group Inventory:

Time (h) = 264.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

EAB Doses:

Time (h) =

Delta dose (rem)
Accumulated dose (rem)

LPZ Doses:

Pathway
Filtered
7.5529E+19
1.1898E+15
3.6796E+13
5.069%5E-09

Whole Body

0.0000E+00
6.9838E-02

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

Thyroid

0.0000E+00 0.0000E+00
1.8276E+01 6.2740E-01

TEDE

Decay



Time (h) = 888.0000
Delta dose (rem)
Accumulated dose (rem)

Control Room Doses:
Time (h) = 888.0000

Delta dose (rem)
Accumulated dose (rem)
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Whole Body

3.8856-148
3.8985E-02

Whole Body

9.5828E-67
2.5586E-02

Thyroid
8.7891-146
1.0202E+01

Thyroid
7.0226E-63
1.4494E+02

primary Compartment Nuclide Inventory:

Time (h) = 888.0000

primary Transport Group Inventory:

Time (h) = 888.0000
Noble gases (atoms)
Elemental I (atoms}
Organic I (atoms)
Aerxosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

primary to Environment

Time (h) = 888.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kqg)

Ci

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

kg

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

I-131 (Thyroid)
I-131 (ICRP2 Thyroid)

TEDE
3.0644-147
3.5024E-01

TEDE
2.1476E-64
4.4460E+00

Atoms

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

Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.0603E+22
1.6749E+17
5.1801E+15
7.1368E-07

Environment Integral Nuclide Release:

Time (h) = 888.0000
Br-82
Kr-85
Kr-85m
I-130
I-131
I-132
I-133
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Ci
2.5301E-02
5.6040E+02
2.5487E-08
3.2268E-04
9.2678E+01
3.1424E+01
7.9066E-01
4.2623E-06
8.5983E-02
2.4632E+02
1.955%E+04
2.1726E+02
3.1907E-01
7.4700E-05

kg
2.3370E-11
1.4284E-03
3.0970E-18
1.6545E-13
7.4756E-07
3.0443E-09
6.9796E-10
1.2137E-15
6.7956E-10
2.9407E-06
1.0449E-04
4.8419E-07
1.2494E-10
8.2005E-16

Environment Transport Group Inventory:

Time (h) = 888.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Total
Release
1.0609E+22
1.6751E+17
5.1807E+15
7.1376E-07

Release

Rate/s
4.0928E+15
6.4625E+10
1.9987E+09
2.7537E-13

Atoms
1.7163E+14
1.0120E+22
2.1942E+07
7.6642E+11
3.4366E+18
1.3889E+16
3.1603E+15
5.4141E+09
3.1724E+15
1.3519E+19
4.7312E+20
2.1924E+18
5.5735E+14
3.6581E+09

Decay

Bg
9.3613E+08
2.0735E+13
9.4302E+02
1.1939E+07
3.4291E+12
1.1627E+12
2.9254E+10
1.5771E+05
3.1814E+09
9.1138E+12
7.2367E+14
8.0386E+12
1.1806E+10
2.7639E+06
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Dose Effective (Ci) I-131 (ICRP2 Thyroid)

Total T (Ci)

9.2997E+01
9.4023E+01
1.2489E+02

priﬁary to Environment Transport Group Inventory:

Time (h) = 888.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to Control

Time (h) = 888.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

Environment to Control

Time (h) = 888.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Berosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

1.0603E+22
1.6749E+17
5.1801E+15
7.1368E-07

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

6.7203E+19
1.0616E+15
3.2833E+13
4.5236E-09

Room Transport Group Inventory:

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

8.3095E+18
1.3127E+14
4.0598E+12
5.5933E-10

Control Room to Environment Transport Group Inventory:

Time (h) = 888.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filtered
7.5529E+19
1.1898E+15
3.6796E+13
5.0695E-09

Transported

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

Control Room Compartment Nuclide Inventory:

Time (h) = 888.0000

Ci

kg

Control Room Transport Group Inventory:

Time (h) = 888.0000
Noble gases {(atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Dose Effective (Ci/cc)
Dose Effective (Ci/cc)
Total I (Ci)

Environment to Control
Time (h) = 888.0000

Noble gases {(atoms)
Elemental I (atoms)

Atmosphere

Sump

0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.000CE+00
0.0000E+00 0.0000E+00
I-131 (Thyroid)

I-131 (ICRPZ2 Thyroid)

Atoms

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

Room Transport Group Inventory:

Pathway

Filtered Transported
0.0000E+00 6.7203E+19
0.0000E+00 1.0616E+15

Decay
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0.0000E+00 3.2833E+13
0.0000E+00 4.5236E-09

Organic I (atoms)
Aerosols (kg)

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 888.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 8.3095E+18
Elemental I (atoms) 0.0000E+00 1.3127E+14
Organic I (atoms) 0.0000E+00 4.0598E+12
Rerosols (kg) 0.0000E+00 5.5933E-10

Control Room to Environment Transport Group Inventory:

Pathway
Time (h) = 888.0000 Filtered Transported
Noble gases (atoms) 7.5529E+19 0.0000E+0Q0
Elemental I (atoms) 1.1898E+15 0.0000E+00
Organic I (atoms) 3.6796E+13 0.0000E+00
Aerosols (kg) 5.0695E-09 0.0000E+00

838
#############################################*######################

I-131 Summary
FRAREAHRAAR AR B ER A A AR RARRAEHEA BB AESHAHFRARRHRARER RSN RAARERARAR R ES

primary Environment Control Room
Time (hr) I-131 (Curies) I-131 {Curies) I-131 (Curies)
168.000 1.4306E+01 1.3729E-02 9.7713E-05
168.004 9.2217E+01 5.7445E-01 4.0822E-03
168.404 2.3133E+01 6.9573E+01 3.4421E-01
168.704 8.1999E+00 8.4489E+01 2.9853E-01
169.004 2.9066E+00 8.9775E+01 2.1700E-01
169.304 1.0303E+00 9.1649E+01 1.4694E-01
169.604 3.6519E-01 9.2314E+01 9.6188E-02
169.904 1.2945E-01 9.2549E+01 6.1873E-02
170.000 9.2758E-02 9.2586E+01 5.3573E-02
170.300 3.2879E-02 9.2646E+01 3.3998E-02
170.600 1.1654E-02 9.2667E+01 2.1503E-02
170.900 4.1311E~-03 9.2674E+01 1.3576E-02
171.200 1.4643E-03 9.2677E+01 8.5617E-03
171.500 5.1904E-04 9.2678E+01 5.3964E-03
171.800 1.8398E-04 9.2678E+01 3.4003E-03
172.100 6.5214E-05 9.2678E+01 2.1421E-03
172.400 2.3116E-05 9.2678E+01 1.3493E-03
172.700 8.1937E-06 9.2678E+01 8.4991E-04
173.000 2.9044E-06 9.2678E+01 5.3532E-04
173.300 1.0295E-06 9.2678E+01 3.3717E-04
173.600 3.6492E-07 9.2678E+01 2.1236E-04
173.900 1.2935E-07 9.2678E+01 1.3375E-04
174.200 4.5849E-08 9.2678E+01 8.4242E~-05
174.500 1.6252E-08 9.2678E+01 5.3058E-05
174.800 5.7607E-09 9.2678E+01 3.3417E-05
175.100 2.0419E-09 9.2678E+01 2.1047E-05
175.400 7.2379E-10 9.2678E+01 1.3256E-05
175.700 2.5656E-10 9.2678E+01 8.3491E-06
176.000 9.0940E-11 9.2678E+01 5.2585E-06
176.300 3.2235g-11 9.2678E+01 3.3120E-06
176.600 1.1426E-11 9.2678E+01 2.0860E-06
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176.900 4.0501E-12 9.2678E+01 1.3138E-06
177.200 1.4356E-12 9.2678E+01 8.2747E-07
177.500 5.0887E-13 9.2678E+01 5.2117E-07
177.800 1.8037E-13 9.2678E+01 3.2825E-07
178.100 6.3936E-14 9,.2678E+01 2.0674E-07
178.400 2.2663E-14 9.2678E+01 1.3021E-07
192.000 8.6263E-35 9.2678E+01 1.0298E-~16
264.000 6.8021-143 9.2678E+01 €.7013E-65
888.000 0.0000E+00 9.2678E+01 0.0000E+00

FHERAER A ARERARRARERARRERR B RS A B EHASHAAE AR AR HRARRAAAAR SRR AR RRAREAS
Cumulative Dose Summary
HEEAH AR A RHHHARRARARAARARRHA RS H AR S HAHRARRERHER AR RS A BHSHFA BB R ARH

EAB LP2 Control Room
Time Thyroid TEDE Thyroid TEDE Thyroid TEDE
(hr) {rem) (rem) (rem) {rem) (rem)

(rem)

168.000 0.0000E+00 0.0000E+00 0.0000E+00 0.00COE+00 0.0000E+00
0.0000E+00

168.004 1.1337E-01 3.8956E-03 6.3226E-02 2.1726E-03 1.9485E-03
5.9807E-05

168.404 1.3734E+01 4.7173E-01 7.6596E+00 2.6308E-01 3.2749E+01
1.0050E+00

168.704 1.6678E+01 5.7268E-01 9.3012E+00 3.1938E-01 6.6183E+01
2.0308E+00

169.004 1.7721E+01 6.0843E-01 9.8830E+00 3.3932E-01 9.2477E+01
2.8374E+00

169.304 1.8091E+01 6.2108E-01 1.0089E+01 3.4637E-01 1.1089E+02
3.4022E+00

169.604 1.8222E+01 6.2556E-01 1.0162E+01 3.4887E-01 1.2315E+02
3.7781E+00

169.904 1.8269E+01 6.2715E-01 1.0188E+01 3.4976E-01 1.3110E+02
4.0218E+00

170.000 1.8276E+01 6.2740E-01 1.0192E+01 3.4989E-01 1.3299E+02
4.0798E+00

170.300 1.8276E+01 6.2740E-01 1.0199E+01 3.5012E-01 1.3739E+02
4.2146E+00

170.600 1.8276E+01 6.2740E-01 1.0201E+01 3.5020E-01 1.4018E+02
4.3000E+00

170.900 1.8276E+01 6.2740E-01 1.0202E+01 3.5023E-01 1.4194E+02
4.3540E+00

171.200 1.8276E+01 6.2740E-01 1.0202E+01 3.5024E-01 1.4305E+02
4.3880E+00

171.500 1.8276E+01 6.2740E-01 1.0202E+01 3.5024E~-01 1.4375E+02
4.4095E+00

171.800 1.8276E+01 6.2740E-01 1.0202E+01 3.5024E-01 1.4419E+02
4.4230E+00

172.100 1.8276E+01 6.2740E-01 1.0202E+01 3.5024E-01 1.4447E+02
4.4315E+00

172.400 1.8276E+01 6.2740E-01 1.0202E+01 3.5024E-01 1.4464E+02
4.4368E+00

172.700 1.8276E+01 6.2740E-01 1.0202E+01 3.5024E-01 1.4475E+02
4.4402E+00

173.000 1.8276E+01 6.2740E-01 1.0202E+01 3.5024E-01 1.4482E+02
4.4424E+400

173.300 1.8276E+01 6.2740E-01 1.0202E+01 3.5024E-01 1.4486E+02
4.4437E+00

173.600 1.8276E+01 6.2740E-01 1.0202E+01 3.5024E-01 1.4489E+02
4.4445E+00



4.4460E+00

173.900 1.8276E+01

4.4451E+00

174.200 1.8276E+01

4.4454E+400

174.500 1.8276E+01

4.4456E+00

174.800 1.8276E+01

4.4457E+00

175.100 1.8276E+01

4.4458E+00

175.400 1.8276E+01

4.4459E+00

175.700 1.8276E+01

4.4459E+400

176.000 1.8276E+01

4.4459E+00

176.300 1.8276E+01

4.4460E+00

176.600 1.8276E+01

4.4460E+00

176.900 1.8276E+01

4.4460E+00

177.200 1.8276E+01

4.4460E+00

177.500 1.8276E+01

4.4460E+00

177.800 1.8276E+01

4.4460E+00

178.100 1.8276E+01

178.400 1.8276E+01

4.4460E+00

192.000 1.8276E+01

4.4460E+00

264.000 1.8276E+01

4.4460E+00

888.000 1.8276E+01
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6.2740E-01
6.2740E-01
6.2740E-01
6.2740E-01
6.2740E-01
6.2740E-01
6.2740E-01
6.2740E-01
6.2740E-01
6.2740E-01
6.2740E-01
6.2740E-01
6.2740E-01

6.2740E-01

6.2740E-01

6.2740E-01
6.2740E-01
6.2740E-01

6.2740E-01

1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01
1.0202E+01

1.0202E+01

3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E~-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01
3.5024E-01

3.5024E-01

1.4491E+02
1.4492E+02
1.4493E+02
1.4493E+02
1.4493E+02
1.4494E+02
1.4494E+02
1.4494E+02
1.4494E+02
1.4494E+402
1.4494E+02
1.4494E+02
1.4494E+02
1.4494E+02
1.4494E+02
1.4494E+02
1.4494E+02
1.4494E+02

1.4494E+02

4.4460E+00

FEAAFHAHAHHAEAGHEASHRARHBHERARAFHRERREAS RS AR LSRR AR B AGERERES
Worst Two-Hour Doses
HAAHSERERER A AR SRR RSE ARG RAERBRERA RS HRERHEHRRERERRAAHARARRAEH A1

EAB
Time  Whole Body Thyroid TEDE
{(hr) {rem) (rem) {rem)
168.0 6.9838E-02 1.8276E+01 6.2740E-01
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ALION RADTRAD Version 3.10 (Summer 2005) run on 9/22/2005 at 14:58:33
SARESSHEHHEHAHHERSHAR4HEEEFHEHEHALHHHSHHRHAARAREEARERERARBHAHAARFRARERI

FHERBAREBAREHEAEBEEAREHGHERHAHSHBAAREHEHHBERBESHARHEERERRHERAAERABRRERE
File information
FHUF B RHAERAEH LA ERAFERHSHAARASARAARRRHARREA AR AA4A R AR ARRARRARERERY

Input File Name = C:\Documents and Settings\Jan Bostelman\My
Documents\FHAcooper 9-21-05.psf
Output File Name = C:\Documents and Settings\Jan Bostelman\My

Documents\FHAcooper 9-21-05.05

c:\radtrad\nuclides_103\defaults\cooper29fha.nif
c:\radtrad\radtrad_310\defaults\rgl_183.rft
C:\RADTRAD\Nuclides_103\Defaults

Inventory file
Release file

Dose Conversion file
\cooper29fha.inp -

Hhed L2 55 S 3221 # # # RiiE # #  HEeEe
# i % # $ 4% % L $ #
# t B # # 44 & 4 L B # #
444 #He4 R4 # 0% # # #H4d # # #
# S # & # % # # # #
# 4 4 #H & # # #
# LE.2 5 S ; # # L #i4 #

Radtrad 3.10 9/13/2004

Dose Conversion Factor File:
C:\RADTRAD\Nuclides_103\Defaults\cooper29fha.inp
Release Fraction & Timing Files:

1
c:\radtrad\radtrad_310\defaults\rgl_183.rft
Nuclide Inventory Files:

1
1 c:\radtrad\nuclides_l103\defaults\cooper29fha.nif
Plant Power Level:

1.5329E+01
Number of Compartments:

3
Compartment 1:
containment

3

7.9500E+05

QOO0 O0

Compartment 2:
environment

2

0.0000E+00
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[eNeoNoloNaol

Compartment 3:
control room
1
1.4186E+05

COOOOO

Number of Pathways:
4
Pathway 1:
containment to environment
1
2
2
Pathway 2:
environment to control room
2
3
2
Pathway 3:
environment to control room
2
3
2
Pathway 4:
control room to environment
3
2
2
End of Plant Model
Source Term Input:
1
1 1 1 1
2.4000E+01
2.4000E+01 7.4400E+02
1
1 5.0000E-02 9.1000E-01 4.0000E-02
Overlying Pool:
0

0.0000E+00

0

0

0

0]
Compartments:

3
Compartment 1:

COOOKK
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5 000

Compartment 2:

S O000O0OO0OOHM

Compartment 3:

COO0OODOOORE

Pathways:
4
Pathway 1:

HEREROOORN

2.4000E+01 4.5760E+04 0.0000E+00
0

7.4400E+02 0.0000E+00 0.0000E+00

7.4400E+02

Pathway 2:

NMNFHFOOOERNTOOOOOO

2.4000E+01 3.2350E+03 0.0000E+00
2.4017E+01 8.1000E+02 8.9000E+01
0

7.4400E+02 0.0000E+00 0.0000E+00
7.4400E+02

OO0

0.0000E+00 0.0000E+00

0.0000E+00 0.0000E+00

0.0000E+00 0.0000E+00
8.9000E+01 B8.9000E+01

0.0000E+00 0.0000E+00



0
0
Pathway 3:

HEREROOOFN

2.4000E+01
0

7.4400E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

7.4400E+02

Pathway 4:

NFHOOORNFOOOOOO

2.4000E+01
2.4017E+01
0
7.4400E+02
7.4400E+02

OCOO0O0O0Q

4.0000E+02 0.0000E+00 0.0000E+00 0.0000E+00

3.6350E+03 0.0000E+00 0.0000E+00 0.0000E+00
1.2100E+03 O0.0000E+00 0.0000E+00 0.0000E+00

0.0000E+00 O0.0000E+00 0.0000E+00 0.0000E+00

Dose Locations:

3
Location 1:

Exclusion Area Boundary

2

1

3
2.4000E+01
3.2000E+01
4.8000E+01

0
Location 2:

3.5000E-04
1.8000E-04
2.3000E-04

Low Population Zone

2

1

3
2.4000E+01
3.2000E+01
4.8000E+01

0
Location 3:

3.5000E-04
1.8000E-04
2.3000E-04

NEDCeS—3rRev /
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control room

3
1
2
2.4000E+01
7.4400E+02
1
4
2.4000E4+01
4.8000E+01
1.2000E+02
7.4400E+02
X/Q Tables:
3

3.5000E-04
0.0000E+00

1.0000E+00
6.0000E-01
4.0000E-01
0.0000E+00

Exclusion Area Boundary

3
2.4000E+01
2.6000E+01
7.4400E+02

5.2000E-04
0.00C0E+00
0.0000E+00

Low Population Zone

5
2.4000E+01
3.2000E+01
4.8000E+01
1.2000E+02
7.4400E+02

cr

6
2.4000E+01
2.6000E+01
3.2000E+01
4.8000E+01
1.2000E+02
7.4400E+02

2.9000E-04
7.3000E-05
2.5000E-05
5.2000E-06
0.0000E+00

4.1500E-03
3.2400E-03
1.3200E-03
9.0100E-04
7.2200E-04
0.0000E+00

Inflow Pathways:

2 23

Exhaust Pathways:

2 114

NEDC2S-23 Rev_L
Att__ ¢ page/260i 270

X/Q table ID for Exhaust-Inflow paths:

33
00

Simulation Parameters:

1
2.4000E+01

0.0000E+00

Output Filename:

C:\Documents and Settings\Jan Bostelman\My Documents\FHAcooper 9-21-

05.04

b O e

End of Scenario File



control room

3
1
2 .
2.4000E+01
7.4400E+02
1
4
2.4000E+01
4 .8000E+01
1.2000E+02
7.4400E+02
X/Q Tables:
3

3.5000E-04
0.0000E+00

1.0000E+00
6.0000E-01
4.0000E-01
0.0000E+00

Exclusion Area Boundary

3
2.4000E+01
2.6000E+01
7.4400E+02

5.2000E-04
0.0000E+00
0.0000E+00

Low Population Zone

5
2.4000E+01
3.2000E+01
4.8000E+01
1.2000E+02
7.4400E+02

cr

6
2.4000E+01
2.6000E+01
3.2000E+01
4.8000E+01
1.2000E+02
7.4400E+02

2.9000E-04
7.3000E-05
2.5000E-05
5.2000E-06
0.0000E+00

4.1500E-03
3.2400E-03
1.3200E-03
9.0100E-04
7.2200E-04
0.0000E+00

Inflow Pathways:

2 23

Exhaust Pathways:

2 114

NEDC.25= <% Rev  /
Att__/__pageZ27f £ 70

%/Q table ID for Exhaust-Inflow paths:

33
00

Simulation Parameters:

1
2.4000E+01

0.0000E+00

Output Filename:

C:\Documents and Settings\Jan Bostelman\My Documents\FHAcooper 9-21-

05.04

O b

End of Scenario File
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FHEHARRERAAAERHFRHUEHHARAEHHHARARBHAHREHERAASASHAR RN HEEERARARAHEHREAE
ALION RADTRAD Version 3.10 (Surmer 2005) run on 9/22/2005 at 14:58:33
FHESGABREBHARRAREERARHFRRARABHAREEEAHRERLEREB AU R REEHHEABHARREAHY

FHARAEHAF SRR RA AR A AL F R AR AR AR R HARRAR AR ARG SR AR A R E
Plant Description
FhesdEd4FA 4 S AMERE AR A AR A A FA R AR R AR F AR REREHAH AR SRR R RS

Number of Nuclides = 29

Inventory Power = 1.0000E+00 MwWth
Plant Power Level = 1.5329E+01 MWth
Number of compartments = 3

Compartment information

Compartment number 1
Name: containment
Compartment volume = 7.9500E+05 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 1
Exit Pathway Number 1: containment to environment

Compartment number 2

Name: environment

Compartment type is Environment

Pathways into and out of compartment 2
Inlet Pathway Number 1: containment to environment
Inlet Pathway Number 4: control room to environment
Exit Pathway Number 2: environment to control room
Exit Pathway Number 3: environment to control room

Compartment number 3

Name: control room

Compartment volume = 1.4186E+05 (Cubic feet)

Compartment type is Control Room

Pathways into and out of compartment 3
Inlet Pathway Number 2: environment to control room
Inlet Pathway Number 3: environment to control room
Exit Pathway Number 4: control room to environment

Total number of pathways = 4
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FHEHHHRERALEHFEREREHHREAHEHSEHAREBE B HAEBERHBAARARRA A SRR AR IR
ALION RADTRAD Version 3.10 (Summer 2005) run on 9/22/2005 at 14:58:33
FREHHARFERRHRRSBERBPRRHBRBEBH LR BB RS RARAEESRAHAREHHEHARRARARARARARAN

FRESBHFRREHBHHH SRR HHEREARAHHA AR HAGHA A R4 A SRS R R A BRBEHESRAAES
Scenario Description
FRHEGHBH AR HHHAGHARAHHAEAHAHAHA A RERRRAAHERAAAHERE AR RARESER R HHAEEE

Inventory Power = 15. MWt

Time between shutdown and accident start 2.4000E+01 (Hours)

Time between shutdown and first release 2.4000E+01 (Hours)

End Time 7.4400E+02 (Hours)

Radioactive Decay is enabled
Calculation of Daughters is enabled

Inventory 1 from file c:\radtrad\nuclides_l03\defaults\cooper29fha.nif
Release Table 1 from file c:\radtrad\radtrad 310\defaults\rgl 183.rft

Dose Conversion file = C:\RADTRAD\Nuclides_103\Defaults
\cooper29fha.inp

Nuclide Group Specific half Whole Body Inhaled Inhaled
Name Inventory life DCF Thyroid Effective
(ci/Mwt) (s) {(Sv-m3/Bg-s) (Sv/Bq) {sv/Bq)
Br-82 2 1.800E+02 1.271E+05 1.300E-13 2,380E-10 3.310E-10
Br-83 2 3.260E+03 8.604E+03 3.820E-16 3.290E-12 2.330E-11
Br-84 2 5.610E+03 1.908E+03 9.410E-14 3.120E-12 2.610E-11
Kr-83m 1 3.270E+03 6.588E+03 1.500E~18 0.000E+00 0.000E+00
Kr-85 1 7.320E+02 3.383E+08 1.190E-16 0.000E+00 0.O0OOE+00
Kr-85m 1 6.810E+03 1.613E+04 7.480E-15 0.000E+00  0.000E+00
Kr-87 1 1.300E+04 4.578E+03 4.120E-14 0.000E+00 0.000E+00
Kr-88 1 1.830E+04 1.022E+04 1.020E-13 0.000E+00 0.000E+00
I-128 2 4.190E+02 1.499E+03 4.160E-15 5.340E~-11 1.280E-11
I-130 2 1.060E+03 4.450E+04 1.040E-13 1.990E-08 7.140E-10
I-131 2 4.352E+04 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 3.930E+04 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 5.510E+04 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 6.040E+04 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 5.160E+04 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Te~-129 4 8.790E+03 4.176E+03 2.750E-15 5.090E-13 2.090E-11
Te-131 4 2.420E+04 1.500E+03 2.040E-14 2.660E-09 1.240E-10
Te-131m 4 3.960E+03 1.080E+05 7.463E-14 3.669E-08 1.758E-09
Te-132 4 3.850E+04 2.815E+05 1.030E~14 6.280E~-08 2.550E-09
Te-133 4 3.240E+04 7.470E+02 4.600E-14 5.910E-10 2.390E-11
Te-133m 4 1.980E+04 3.324E+03 1.140E-13 2,.630E-09 1.100E-10
Te-134 4 4,500E+04 2.508E+03 4.240E-14 5.560E-10 3.230E-11
Xe-129m 1 2.060E-01 6.912E+05 1.060E-15 0.000E+00 0.000E+00
Xe-131lm 1 3.040E+02 1.028E+06 3.890E~16 0.000E+00 0.000E+00
Xe-133 1 5.260E+04 4.532E+05 1.560E-15 0.000E+00 0.000E+00



Xe-133m
Xe-135
Xe-135m
Xe-138

Nuclide
Br-83
Kr-85m
Kr-87
Kr-88
I-131
I-133
I-135
Te-129
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
Xe-133m
Xe-135
Xe-135m
Xe-138

Release Fra
RG 1.183,
Duration (

NOBLES
IODINE
CESIUM
TELLURIUM
STRONTIUM
BARIUM
RUTHENIUM
CERIUM
LANTHANUM
AEROSOL

Source Numb

NEDC.23-27/Rev_ ([

At/ _pageZ3/of L 70
1 1.580E+03 1.890E+05 1.370E-15 0.000E+00
1 1.860E+04 3.272E+04 1.190E-14 0.000E+00
1 1.090E+04 9.174E+02 2.040E-14 0.000E+00
1 4.500E+04 8.502E+02 5.770E-14 0.000E+00
Daughter Fraction Daughter Fraction Daughter
Kr-83m 1.00 none 0.00 none
Kr-85 0.21 none 0.00 none
Rb-87 1.00 none 0.00 none
Rb~88 1.00 none 0.00 none
Xe-131m 0.01 none 0.00 none
Xe-133m 0.03 Xe-133 0.97 none
Xe-135m 0.15 Xe-135 0.85 none
I-129 1.00 none 0.00 none
I-131 1.00 none 0.00 none
I-131 0.78 Te-131 0.22 none
1-132 1.00 none 0.00 none
I-133 1.00 none 0.00 none
I-133 0.87 Te-133 0.13 none
I-134 1.00 none 0.00 none
Xe-133 1.00 none 0.00 none
Cs-135 1.00 none 0.00 none
Cs-135 0.00 Xe-135 1.00 none
Cs-138 1.00 none 0.00 none

ctions and Timings
Tables 3 with DF iodine=200
h): NON-LOCA Accident chk i

GAP
0.003600 hr 0.0000 hrs
5.0000E-02 0.0000E+00
2.5000E-04 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

er 1 is used in Compartment 1

EARLY IN-VESSEL LATE RELEASE

0.0000 hrs
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+0Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Nuclide Distribution from Inventory File 1

Nuclide
Release

Distribution given in Ci/MWt
File Number 1

Fraction of Nuclide Distribution in this Compartment

Iodine frac
Aeroso
Elemen
Organi

COMPARTMENT

Compartment

Compartment

Compartment

tions

1 = 5.0000E-~02

tal = 9.1000E-01

c = 4.0000E-02

DATA

number 1l: containment
number 2: environment
number 3: control room

0.000E+00
0.000E+00
0.000E+00
0.000E+00

Fraction
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

RELEASE MASS

(Ci)
1.311E+05
9.981E+02
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

1.00000



NEDCZ2Z5=-°3/Rev_/
A page/32of/Z0

PATHWAY DATA

Pathway number 1: containment to environment
Radioactive decay is enabled for this pathway.

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
2.4000E+01 4.5760E+04 0.0000E+00 0.0000E+00 0.0000E+00Q

Pathway number 2: environment to control room
Radioactive decay is enabled for this pathway.

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
2.4000E+01 3.2350E+03  0.0000OE+00 0.0000E+00  0.0000E+00
2.4017E+01 8.1000E+02 8.9000E+01 8.9000E+01 8.9000E+01

Pathway number 3: environment to control room
Radioactive decay is enabled for this pathway.

Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)
{cfm) Aerosol Elemental Organic
2.4000E+01 4.0000E+02 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 4: control room to environment
Radioactive decay is enabled for this pathway.

Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
2.4000E+01 3.6350E+03 0.0000E+00 0.0000E+00 0.0000E+00
2.4017E+01 1.2100E+03 0.0000E+00 0.0000E+00 0.0000E+00

DOSE INFORMATION
Number Dose_Locations = 3

Dose Location Name = Exclusion Area Boundary
Located in compartment 2 the environment

Exclusion Area Boundary Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
2.4000E+01 3.5000E~-04
3.2000E+01 1.8000E-04
4.8000E+01 2.3000E-04
Dose Location Name = Low Population Zone

Located in compartment 2 the environment

Low Population Zone Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
2.4000E+01 3.5000E-04
3.2000E+01 1.8000E-04

4.8000E+01 2.3000E-04
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Dose Location Name = control room
Located in compartment 3 the control room

control room Breathing Rate Data

Time (hr) Breathing Rate (m*3 * sec”-1)
2.4000E+01 3.5000E-04
7.4400E+02 0.0000E+00

control room Occupancy Factor Data

Time (hr) Occupancy Factor
2.4000E+01 1.0000E+00
4.8000E+01 6.0000E-01
1.2000E+02 4.0000E-01
7.4400E+02 0.0000E+00

X/Q, ATMOSPHERIC DISPERSION INFORMATION
X/Q Table Name = Exclusion Area Boundary

Location X/Q Data

Time (hr) X/Q (s * m"-3)
2.4000E+01 5.2000E~-04
2.6000E+01 0.0000E+00
7.4400E+02 0.0000E+00

X/Q Table Name = Low Population Zone

Location X/Q Data

Time (hr) X/0 (s * m~-3)
2.4000E+01 2.9000E-04
3.2000E+01 7.3000E-05
4 .8000E+01 2.5000E-05
1.2000E+02 5.2000E-06
7.4400E+02 0.0000E+00

X/Q Table Name = cr

Location X/Q Data

Time (hr) X/Q (s * m~~-3)
2.4000E+01 4.1500E-03
2.6000E+01 3.2400E-03
3.2000E+01 1.3200E-03
4.8000E+01 9.0100E-04
1.2000E+02 7.2200E-04
7.4400E+02 0.0000E+00

This X/Q Table is used for these connected pathways

Path 1 containment to environment and Path 2 environment to
control room

Path 1 containment to environment and Path 3 environment to
control room

USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS
Time (hr) Time step (hr)
0.0000E+00 0.0000E+00

EDIT EACH MAJOR TIME STEP
EDIT SUPPLEMENTAL TIME STEPS
DO NOT EDIT MODEL DECONTAMINATION
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Masses in Curies in detailed output
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ALION RADTRAD Version 3.10 (Summer 2005) run on 9/22/2005 at 14:58:33
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FRAREREARARRAARLERRHHAARARH AR RS AR AR H AR RAR A HHF AR BB RARASHAAHAARS
Dose, Detailed model and Detailed Inventory Output
FAERRRENL R R R LR AREAUESHE R A4 H A AR B RAER AR BRARA4 B L H AR AR R4 E4E

Je de Jo Je g de g de g de Je de Fede de K de de e de ke e de de de e e e K de ke e g gk de e Ao de e de de de de ke e de o de e de ke e e ke de Kk

Exclusion Area Boundary Doses:

Time (h) = 24.0006 Whole Body
Delta dose (rem) 6.4970E-05
Accumulated dose {(rem) 6.4970E-05

Low Population Zone Doses:

Time (h) = 24.0006 Whole Body
Delta dose (rem) 3.6233E-05

Accunulated dose (rem) 3.6233E-05
control room Doses:

Time (h) = 24.0006 Whole Body
Delta dose (rem) 1.0403E-08

Accumulated dose (rem) 1.0403E-08

Thyroid
4.9913E-03
4.9913E-03

Thyroid
2.7836E-03
2.7836E-03

Thyroid
1.7007E-05
1.7007E-05

TEDE
2.1867E-04
2.1867E-04

TEDE
1.2195E-04
1.2195E-04

TEDE
5.3410B-07
5.3410E-07

khhkdhhkdkhkdkhdkhhkkhkhkkhkkdhkdkdhkhkbhkhhhkdhhkhhhkdhkdhhkdhkdkhkhhhhhkdhkhkhhdhkd

containment COMPARTMENT NUCLIDE INVENTORY (Ci)

Nuclide

Br-82
Br-83
Br-84
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
1-130
I-131

COMPARTMENT
Atomsphere
6.6384E-02
1.8269E-03
.7368E-14
-4394E+00
.6490E+01
.9631E+01
.1989E-03
.1797E+00
.6302E~-01
.3765E+01

N NAWR O

EXPOSURE

{Ci~hr)
3.6880E-05
1.0149E-06
4.2982E-17
7.9969E~04
4.8050E~02
1.0906E-02
1.7772E-06
3.4332E-03
9.0564E-05
1.3203E-02

at Time (h)

Skin
5.8867E-07
5.8867E-07

= 24.0006



I-132
I-133
I-134
I-135
Xe~129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m
Total

1.9181E+01
1.4962E+01
8.1049E-07
2.4609E+00
2.2322E-02
3.6969E+01
6.0135E+03
1.7132E+02
1.6612E+03
8.5707E+01
8.1430E+03

NEDC.es=23/Rev__{/
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At/

1.0656E-02
8.3124E-03
4.5027E-10
1.3671E-03
1.2401E-05
2.0538E-02
3.3408E+00
9.5179E-02
9.2288E-01
4.7615E-02
0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I

{Ci)

1.1745E-09
1.2731E-09
6.0368E+01

containment Compartment Group Inventory Distribution:

Time (h) =

24.0006

Noble gases (Ci)
Elemental I (Ci)
Organic 1 (Ci)
Aerosol I (Ci)
Rerosols (Ci)
Aerosols (kg)

Atmosphere
8.0824E+03
5.5146E4+01
2.4240E+00
3.0300E+00
3.0300E+00
1.0380E-08

Sump
0.0000E+00
0.0000E+0Q0
0.0000E+0DD
0.0000E+00
0.0000E+00
0.0000E+00

environment Integral Nuclide Release:

Time (h) =
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

24.0006

Ci
6.3705E-05
1.7532E-06
1.3813E-03
8.2999E-02
1.8839E-02
3.0698E-06
5.9303E-03
1.5644E-04
2.2805E~02
1.8406E-02
1.4358E-02
7.7778E-10
2.3615E-03
2.1421E-05
3.5477E-02
5.7707E+00
1.6441E-01
1.5941E+0C
8.2248E-02

kg
5.8842E-14
1.1098E-16
6.6951E-14
2.1155E-07
2.2891E-12
1.0838E-16
4.7294E-13
8.0210E-14
1.8395E-10
1.7832E-12
1.2675E-11
2.9156E-20
6.7245E~13
1.6930E-13
4.2355E-10
3.0830E-08
3.6640E-10
6.2424E-10
9.0291E-13

Atoms
4.3214E+11
8.0519E+08
4.8577E+11
1.4988E+18
1.6218E+13
7.5018E+08
3.2365E+12
3.7156E+11
8.4563E+14
8.1353E+12
5.7392E+13
1.3103E+05
2.9997E+12
7.9034E+11
1.9471E+15
1.3959E+17
1.6590E+15
2.7846E+15
4.0277E+12

environment Compartment Group Inventory Distribution:

Time (h) =

24.0006

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)

Total
Release
7.7562E+00
5.2920E-02
2.3261E-03
2.9077E-03
2.9077E-03

control room COMPARTMENT NUCLIDE

24.0006

Release

Rate/s
3.8781E+00
2.6460E-02
1.1631E-03
1.4538E-03
1.4538E-03

INVENTORY (Ci)

Bg
2.3571E+06
6.4867E+04
5.1110E+07
3.0710E+09
6.9703E+08
1.1358E+05
2.1942E+08
5.7881E+06
8.4380E+08
6.8104E+08
5.3126E+08
2.8778E+01
8.7377E+07
7.9257E+05
1.3127E+09
2.1352E+11
6.0831E+09
5.8983E+10
3.0432E+09

at Time (h) =



Nuclide

Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I1-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe~-133
Xe-133m
Xe-135
Xe-135m.
Total

Dose Effective (Ci/cc) I-131 (Thyroid)

COMPARTMENT
Atomsphere
4.5341E-07
1.2478E-08
9.8316E-06
5.9074E-04
1.3408E-04
2.1849E-08
4.2208E-05
1.1134E-06
1.6231E-04
1.3101E-04
1.0220E-04
5.5358E-12
1.6808E-05
1.5246E-07
2.5251E-04
4.1073E-02
1.1702E-03
1.1346E-02
5.8539E-04
5.5618E-02

NEDC.es- <2Rev_ 7.
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EXPOSURE
(Ci-hr)
2.5190E-10
6.9322E-12
5.4620E-09
3.2819E-07
7.4490E-08
1.2138E-11
2.3449E-08
6.1857E-10
9.0175E-08
7.2781E-08
5.6775E-08
3.0754E-15
9.3378E-09
8.4701E-11
1.4028E-07
2.2818E-05
6.5009E-07
6.3034E-06
3.2522E-07
0.0000E+00

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I

(Ci)

4.4956E-14
4.8731E-14
4.1232E-04

control room Compartment Group Inventory Distribution:

Time (h) =

24.0006

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

containment to environment PATHWAY NUCLIDE INVENTORY (Ci)

= 24.0006

Nuclide

Filter

Atmosphere
5.5204E-02
3.7665E-04
1.6556E-05
2.0695E-05
2.0695E-05
7.0897E-14

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

containment to environment Transport Group Inventory:

Time (h) =

24.0006

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

environment to control room PATHWAY NUCLIDE INVENTORY
24.0006

(h) =

Nuclide

Filter

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
7.7539E+00
5.2906E-02
2.3255E-03
2.9069E-03
2.9069E-03
9.9611E-12

(Ci)

environment to control room Transport Group Inventory:

at Time (h)

at Time



Time (h) = 2

4.0006

Noble gases (Ci)
Elemental I .(Ci)

Organic I (Ci
Aerosol I (Ci
Aerosols (Ci)
Aerosols (kg)

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 24.0006

Nuclide

environment to control room Transport Group Inventory:

Time (h) = 2
Noble gases |
Elemental I
Organic I (Ci
Aerosol I (Ci
Aerosols (Ci)
hAerosols (kg)

control room to environment PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 24.0006

Nuclide
Br-82
Kr-83m
Kr-85
Kr-85m
Kr-88
I-130
I-131
I-132
I-133
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

control room to environment Transport Group Inventory:

Time (h) = 2
Noble gases {
Elemental I {
Organic I (Ci
Aerosol I (Ci
Aerosols (Ci)
Aerosols (kg)

Adkdkhhkhkhhhhhhhkhhhdhhhhhkhkhhbhhhhhhkhhdhkhkhrhbhkdbkhbrhhbhdhhhdhdhdk

)
)

Filter

4.0006
Ci)
Ci)

)

)

Filter
1.9364E-10
4.1987E-09
2.5228E-07
5.7262E-08
1.8026E-08
4.7550E-10
6.9319E-08
5.5948E-08
4.3644E-08
7.1781E-09
6.5111E-11
1.0784E-07
1.7541E-05
4.9973E-07
4.8455E-06
2.5000E-07

4.0006
Ci)
Ci)

)

)

NEDC.eSs=23/Rev_(
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Pathway
Filtered Transported
0.0000E+00 9.8258E-02
0.0000E+00 6.7043E-04
0.0000E+00 2.9469E-05
0.0000E+00 3.6837E-05
0.0000E+00 3.6837E-05
0.0000E+00

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
2.0185E-17

Exclusion Area Boundary Doses:

6.3093E-14

Transported
1.2149E-02
8.2897E-05
3.6438E-06
4.5548E-06
4.5548E-06
7.8013E-15

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

at Time

at Time
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Time (h) = 24.0036 Whole Body  Thyroid TEDE
Delta dose (rem) 2.6531E~-03 2.0386E-01 8.9306E-03
Accumulated dose (rem) 2.7181E-03 2.0885E-01 9.1492E-03
Low Population Zone Doses:
Time (h) = 24.0036 Whole Body  Thyroid TEDE
Delta dose (rem) 1.4796E-03 1.1369E-01 4.9805E-03
Accumulated dose (rem) 1.515%E-03 1.1648E-01 5.1025E-03
control room Doses:
Time (h) = 24.0036 Whole Body Thyroid TEDE Skin
Delta dose (rem) 2.0964E-06 3.4281E-03 1.0766E-04 1.1864E-04
Accumulated dose (rem) 2.1068E-06 3.4451E-03 1.0819E-04 1.1923E-04
dhkhhhkhkhkhkhhdhhhkhbdhrhbhhhkhhkhdrdhhhrbhdrdbhbhhhbbrrhdhbhkhkhhrdhkddhhdhhhi
containment COMPARTMENT NUCLIDE INVENTORY (Ci) at Time (h) = 24.0036
Nuclide COMPARTMENT EXPOSURE
Atomsphere (Ci-hr)
Br-82 4,2789E-01 1.1055E-03
Br-83 1.1766E-02 3.0403E-05
Br-84 4.9674E-13 1.2842E-15
Kr-83m 9.2690E+00 2.3951E-02
Kr-85 5.5752E+02 1.4404E+00
Kr-85m 1.2648E+02 3.2681E-01
Kr-87 2.0586E-02 5.3201E-05
Kr-88 3.9805E+01 1.0285E-01
I-130 1.0506E+00 2.7145E-03
I-131 1.5319E+02 3.9577E-01
I-132 1.2356E+02 3.1926E-01
I-133 9.6439E+01 2.4916E-01
I-134 5.2119E-06 1.3471E-08
I-135 1.5858E+01 4.0973E-02
Xe-129m 1.4389E-01 3.7175E-04
Xe-131m  2.3831E+02 6.1569E-01
Xe-133 3.8763E+04 1.0015E+02
Xe-133m 1.1043E+03 2.8532E+00
Xe-135 1.0706E+04 2.7661E+01
Xe-135m 5.4924E+02 1.4201E+00
Total 5.2484E+04 0.0000E+00
Dose Effective (Ci/cc) I-131 (Thyroid) 7.5708E-09
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 8.2063E-09
Total I (Ci) 3.8904E+02
containment Compartment Group Inventory Distribution:
Time (h) = 24.0036 Atmosphere Sump
Noble gases (Ci) 5.2094E+04 0.0000E+00
Elemental I (Ci) 3.5539E+02 0.0000E+00
Organic I (Ci) 1.5621E+01 0.0000E+00
Aerosol I (Ci) 1.9527E+01 0.0000E+00
Aerosols (Ci) 1.9527E+01 0.0000E+00
Aerosols (kg) 6.6909E~-08 0.0000E+00

environment Integral Nuclide Release:



Time (h) =
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I1-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

24.0036

NECC2S5-27/Rev_/
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Ci
2.6655E-03
7.3303E-05
5.7748E-02
3.4730E+00
7.8796E-01
1.2827E-04
2.4799E-01
6.5449E-03
9.5425E-01
7.6974E-01
6.0076E-01
3.2478E-08
9.8789E-02
8.9632E-04
1.4845E+00
2.4147E+02
6.8792E+00
6.6693E+01
3.4229E+00

kg
2.4620E-12
4.6401E-15
2.7989E-12
8.8521E-06
9.5748E-11
4.5284E-15
1.9777E-11
3.3558E-12
7.6971E-09
7.4572E-11
5.3033E-10
1.2175E-18
2.8130E-11
7.0840E-12
1.7723E-08
1.2900E-06
1.5331E-08
2.6116E-08
3.7576E-11

Atoms
1.8081E+13
3.3667E+10
2.0308E+13
6.2716E+19
6.7836E+14
3.1346E+10
1.3534E+14

1.5545E+13

3.5384E+16
3.4021E+14
2.4013E+15
5.4715E+06
1.2548E+14
3.3071E+13
8.1473E+16
5.8410E+18
6.9419E+16
1.1650E+17
1.6762E+14

environment Compartment Group Inventory Distribution:

Time (h) =

24.0036

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
RAerosol I (Ci)
Aerosols (Ci)

control room COMPARTMENT NUCLIDE

24.0036
Nuclide

Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
1-134
I-135
Xe-129m
Xe~131m
Xe-133
Xe-133m
Xe-135
Xe-135m
Total

COMPARTMENT
Atomsphere
1.8942E-05
5.2085E-07
4.1030E-04
2.4680E~-02
5.5991E-03
9.1131E-07
1.7621E-03
4.6509E-05
6.7812E-03
5.4693E-03
4.2691E-03
2.3072E-10
7.0199E-04
6.3695E-06
1.0549E-02
1.7159E+00
4.8886E-02
4.7392E-01
2.4294E-02
2.3233E+00

Bg
9.8623E+07
2.7122E+06
2.1367E+09
1.2850E+11
2.9154E+10
4.7460E+06
9.1756E+09
2.4216E+08
3.5307E+10
2.8480E+10
2.2228E+10
1.2017E+03
3.6552E+09
3.3164E+07
5.4926E+10
8.9342E+12
2.5453E+11
2.4676E+12
1.2665E+11

Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I

(Ci)

Total Release
Release Rate/s
3.2451E+02 2.5040E+01
2.2139E+400 1.7082E-01
9.7313E-02 7.5087E-03
1.2164E-01 9.3859E-03
1.2164E-01 9.3859E-03
INVENTORY (Ci) at Time (h) =
EXPOSURE PATHWAY 4
{Ci-hr) Filter
4.2413E-08 . 3.9223E-08
1.1664E-09 1.0785E-09
9.1883E-07 8.4961E-07
5.5262E-05 5.1105E-05
1.2538E-05 1.1594E-05
2.0409E-09 1.8871E-09
3.9459E-06 3.6488E-06
1.0414E-07 9.6307E-08
1.5184E-05 1.4042E-05
1.2247E-05 1.1325E-05
9.5593E-06 8.8401E-06
5.1674E-13 4.7775E-13
1.5719E-06 1.4536E-06
1.4262E-08 1.3189E~-08
2.3621E-05 2.1844E-05
3.8422E-03 3.5532E-03
1.0946E-04 1.0123E-04
1.0612E-03 9.8135E-04
5.4436E-05 5.0294E-05
0.0000E+00 4.8109E-03
1.8782E-12
2.0358E-12
1.7222E-02



control room Compartment Group Inventory Distribution:

Time (h) = 24.0036
Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kq)

containment to environment PATHWAY NUCLIDE INVENTORY (Ci)

= 24,0036

Nuclide Filter

containment to environment Transport Group Inventory:

Time (h) = 24.0036
Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 24.0036

Nuclide Filter

environment to control room Transport Group Inventory:

Time (h) = 24.0036
Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol 1 (Ci)
Aerosols (Ci)
Rerosols (kg)

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 24.0036

Nuclide Filter

environment to control room Transport Group Inventory:

Time (h) = 24.0036
Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

control room to environment PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 24.0036

NEDC.25-23/Rev_/
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Atmosphere Sump
2.3060E+00 0.0000E+00
1.5732E-02 0.0000E+0Q0
6.9150E-04 0.0000E+00
8.6438E-04 0.0000E+00
8.6438E-04 0.0000E+00
2.9619E-12 0.0000E+00

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00

Pathway
Filtered
0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
3.2438E+02
2.2132E+00
9.7283E-02
1.2160E-01
1.2160E-01
4.1680E-10

Transported
2.9454E+00
2.0096E-02
8.8336E-04
1.1042E-03
1.1042E-03
2.6396E-12

Transported
3.6419E-01
2.48B49E-03
1.0922E-04
1.3653E-04
1.3653E-04
3.2637E-13

at Time (h)

at Time

at Time

at Time
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Nuclide Filter
Br-82 3.9223E-08
Br-83 1.0785E~09
Kr-83m 8.4961E-07
Kr-85 5.1105E-05
Kr-85m 1.1594E-05
Kr-87 1.8871E-09
Kr-88 3.6488E~-06
I-130 9.6307E-08
I-131 1.4042E-05
I-132 1.1325E-05
I-133 8.8401E-06
I-135 1.4536E-06
Xe-129m 1.3189E-08
Xe-131m 2.1844E-05
Xe-133 3.5532E-03
Xe-133m 1.0123E-04
Xe-135 9.8135E-04
Xe-135m 5.0294E-05

control room to environment Transport Group Inventory:

Pathway
Time (h) = 24.0036 Filtered
Noble gases (Ci) 4.7751E-03
Elemental I (Ci) 3.2575E-05
Organic I (Ci) 1.4319E-06
Aerosol I (Ci) 1.7899E-06
RBerosols (Ci) 1.7899E-06
Aerosols (kg) 5.4715E-15

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

d
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Exclusion Area Boundary Doses:

Time (h) = 24.0170 Whole Body
Delta dose {rem) 1.9711E-02
Accumulated dose (rem) 2.2429E-02

Low Population Zone Doses:

Time (h) = 24.0170 Whole Body

Delta dose (rem) 1.0993E-02

Accumulated dose (rem) 1.2509E-02
control room Doses:

Time (h) = 24.0170 Whole Body
Delta dose (rem) 9.6701E-05

Accumulated dose (rem) 9.8807E-05

Thyroid
1.5162E+00
1.7250E+00

Thyroid
8.4555E-01
9.6203E-01

Thyroid
1.5832E-01
1.6176E-01

TEDE
6.6397E-02
7.5546E-02

TEDE
3.7029%9E-02
4.2132E-02

TEDE

Skin

4.9717E-03 5.4751E-03
5.0799E-03 5.5943E-03

Thdkdhkkhkhhkhhhkhdhdhhhrkhbhbhhkhrhdhhkhkdhdbhdbhbkkdhhrhrhhrhdkhhrhhdhdhekh

containment COMPARTMENT NUCLIDE INVENTORY (Ci)

Nuclide COMPARTMENT EXPOSURE
Atomsphere {Ci-hr)
Br-82 4.0843E-01 6.6471E-03
Br-83 1.1190E-02 1.8238E-04

at Time (h)

24.0170



Br-84
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m
Total

Dose Effective (Ci/cc) I-
Dose Effective (Ci/cc) I-
(Ci)

Total I

containment Compartment

Time (h) =

4.6604E-13
8.8051E+00
5.3231E+02
1.2051E+02
1.9512E-02
3.7881E+01
1.0024E+00
1.4625E+02
1.1750E+02
9.2036E+01
4.9238E-06
1.5119E+01
1.3737E-01
2.2752E+02
3.7007E+04
1.0542E+03
1.0212E+04
5.0572E+02
5.0078E+04

24.0170

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)

Aerosols

(Ci)

RAerosols (kg)

environment Integral Nuclide Release:

Time (h) =
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe~-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

24.0170
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7.6370E-15

1.4357E-01

8.6622E+00

1.9627E+00

3.1845E-04

6.1724E-01

1.6316E-02

2.3800E+00

1.9151E+00

1.4980E+00

8.0463E-08

2.4618E-01

2.2355E-03

3.7025E+00

6.0223E+02

1.7156E+01

1.6624E+02

8.3493E+00

0.0000E+00

131 (Thyroid) 7.2276E-09

131 (ICRP2 Thyroid) 7.8335E-09

3.7091E+02

Group Inventory Distribution:

Atmosphere Sump

4.9706E+04 0.0000E+00

3.3882E+02 0.0000E+00

1.4893E+01 0.0000E+00

1.8616E+01 0.0000E+00

1.8616E+01 0.0000E+00

6.3876E-08 0.0000E+00

Cci kg Atoms Bg
2.2012E-02 2.0332E-11 1.4932E+14 8.1446E+08
6.0389E-04 3.8226E-14 2.7735E+11 2.2344E+07
4.7538E~-01 2.3041E-11 1.6717E+14 1.7589E+10
2.8686E+01 7.3116E-05 5.1802E+20 1.0614E+12
6.4993E+00 7.8975E-10 5.5953E+15 2.4047E+11
1.0543E-03 3.7221E-14 2.5764E+11 3.9009E+07
2.0438E+00 1.6299E-10 1.1154E+15 7.5622E+10
5.4032E-02 2.7704E-11 1.2834E+14 1.9992E+09
7.8816E+00 6.3574E-08 2.9225E+17 2.9162E+11
6.3412E+00 6.1433E-10 2.8027E+15 2.3462E+11
4.9606E+00 4.3791E-09 1.9828E+16 1.8354E+11
2.6636E-07 9.9848E-18 4.4873E+07 9.8554E+03
8.1520E-01 2.3213E-10 1.0355E+15 3.0162E+10
7.4031E-03 5.8511E-11 2.7315E+14 2.7392E+08
1.2261E+01 1.4638BE-07 6.7293E+17 4.5367E+11
1.9944E+03 1.0655E-05 4.8244E+19 7.3791E+13
5.6814E+01 1.2662E-07 5.7332E+17 2.1021E+12
5.5053E+02 2.1558E-07 9.6166E+17 2.0370E+13
2.7616E+01 3.0316E-10 1.3524E+15 1.0218E+12

environment Compartment Group Inventory Distribution:

Time (h) =

24.0170

Total
Release

Release
Rate/s



Noble gases
Elemental I

(Ci)
(Ci)

Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)

control room COMPARTMENT NUCLIDE

24.0170
Nuclide

Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe~-135
Xe-135m
Total

Dose Effective (Ci/cc) I-131 (Thyroid)

COMPARTMENT
Atomsphere
1.5486E-04
4.2429E-06
3.3385E-03
2.0183E-01
4.5693E-02
7.3983E-06
1.4363E-02
3.8006E-04
5.5452E-02
4.4550E-02
3.4896E-02
1.8669E-09
5.7327E-03
5.2086E-05
8.6267E-02
1.4032E+01
3.9971E-01
3.8719E+00
1.9173E-01
1.8988E+01

NEDC.25-23/Rev_/

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I

(Ci)

Att_/__page/& %61 420
2.6793E+03 4.3779E+01
1.8269E+01 2.9851E-01
8.0301E-01 1.3121E-02
1.0038E+00 1.6401E-02
1.0038E+00 1.6401E-02
INVENTORY (Ci) at Time (h)
EXPOSURE PATHWAY 4
(Ci-hr) Filter
1.6401E-06 1.8413E-06
4.4962E-08 5.0448E-08
3.5385E~05 3.9694E-05
2.1374E-03 2.3997E~-03
4.8407E-04 5.4329E-04
7.8442E-08  8.7965E-08
1.5219E-04 1.7078E-04
4.0254E-06 4.5189E-06
5.8727E-04  6.5933E-04
4.7211E-04  5.2970E-04
3.6959E-04  4.1492E-04
1.9805E-11 2.2197E-11
6.0725E-05 6.8161E-05
5.5161E-07  6.1930E-07
9.1360E-04 1.0257E-03
1.4860E-01 1.6683E-01
4.2332E-03  4.7525E-03
4.1012E-02  4.6036E-02
2.0424E-03  2.2792E-03
0.0000E+00  2.2576E-01
1.5358E-11
1.6645E-11
1.4063E-01

control room Compartment Group Inventory Distribution:

Time (h) =
Noble gases
Elemental I

24.0170
(Ci)
(Ci)

Organic I (Ci)
RAerosol I (Ci)
Rerosols (Ci)
RAerosols (kg)

containment to environment PATHWAY NUCLIDE INVENTORY (Ci)

= 24.0170

Nuclide

Filter

Atmosphere
1.8846E+01
1.2847E-01
5.6468E-03
7.0586E-03
7.0586E-03
2.4219E-11

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

containment to environment Transport Group Inventory:

Time (h) =
Noble gases
Elemental I

24.0170
(Ci)
(Ci)

Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
RAerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
2.6799E+03
1.8280E+01
8.0350E-01
1.0044E+00
1.0044E+00
3.4426E-09

at Time (h)
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environment to control room PATHWAY NUCLIDE INVENTORY (Ci) at Time
{h) = 24.0170
Nuclide Filter
environment to control room Transport Group Inventory:
Pathway
Time (h) = 24.0170 Filtered Transported
Noble gases (Ci) 0.0000E+00 1.7709E+01
Elemental I (Ci) 0.0000E+00 1.2079E-01
Organic I (Ci) 0.0000E+00 5.3095E-03
Aerosol I (Ci) 0.0000E+00 6.6368E-03
Aerosols (Ci) 0.0000E+00 6.6368E-03
Aerosols (kg) 0.0000E+00 2.1812E-11
environment to control room PATHWAY NUCLIDE INVENTORY (Ci) at Time
{h) = 24.0170
Nuclide Filter
environment to control room Transport Group Inventory:
Pathway
Time (h) = 24.0170 Filtered Transported
Noble gases (Ci) 0.0000E+00 2.1896E+00
Elemental I (Ci) 0.0000E+00 1.4935E-02
Organic I (Ci) 0.0000E+00 6.5650E-04
Aerosol I (Ci) 0.0000E+00 8.2063E-04
Berosols (Ci) 0.0000E+00 8.2063E-04
Rerosols (kg) 0.0000E+00 2.6970E-12
control room to environment PATHWAY NUCLIDE INVENTORY (Ci) at Time
{h) = 24.0170
Nuclide Filter
Br-82 1.8413E-06
Br-83 5.0448E-08
Kr-83m 3.9694E-05
Kr-85 2.3997E-03
Kr-85m 5.4329E-04
Kr-87 8.7965E-08
Kr-88 1.7078E-04
I-130 4.5189E~06
I-131 6.5933E~04
I1-132 5.2970E-04
I-133 4.1492E-04
I-135 6.8161E-05
Xe-129m 6.1930E-07
¥e-131m 1.0257E-03
Xe-133 1.6683E-01
Xe-133m 4,7525E-03
Xe-135 4.6036E-02
Xe-135m 2.2792E-03

control room to environment Transport Group Inventory:

Pathway

Time (h) = 24.0170 Filtered Transported



Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
BAerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

NEDC.85=<3/ Rev /
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2.2408E-01
1.5274E-03
6.7141E-05
8.3926E-05
8.3926E-05
2.8794E-13

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

hhkhkhkhkhkhkhkkhkhhhhhhhhhhhkhhkrhbhhhhbkhrdhkhdhhhkkrhhhbhbhbbhhhhhrhhdd

Exclusion Area Boundary Doses:

Time (h) =

26.0000

Delta dose (rem)
Accumulated dose (rem)

Whole Body
3.9979%E-01
4.2222E-01

Low Population Zone Doses:

Time (h) =

26.0000

Delta dose (rem)
Accumulated dose (rem)

control room Doses:

Time (h) =

26.0000

Delta dose (rem)
Accumulated dose (rem)

Whole Body
2.2296E-01
2.3547E-01

Whole Body
9.0952E-02
9.1051E-02

Thyroid
3.1907E+01
3.3632E+01

Thyroid
1.7794E+01
1.8756E+01

Thyroid
8.4757E+01 2.6978E+00 5.4102E+00
8.4918E+01

TEDE
1.3819E+00
1.4575E+00

TEDE
7.7069E-01
8.1282E-01

TEDE Skin

2.7029E+00 5.4158E+00

Thhhkhhhhhhhhkhkhhkhhkhhhdhrhhdhhhhdbhhdbthkhkhhkhkddkdhhddhhhrhhhhhkhd

containment COMPARTMENT NUCLIDE INVENTORY (Ci)

Nuclide

Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe~135m
Total

Dose Effective (Ci/cc) I-131 (Thyroid)

COMPARTMENT
Atomsphere
4.1683E-04
6.6807E-06
4.4131E-03
5.6482E-01
9.4089E-02
7.0249E-06
2.4773E-02
9.5166E-04
1.5408E-01
6.8588E-02
9.1414E-02
1.0892E-09
1.3031E-02
1.4472E-04
2.4027E-01
3.8854E+01
1.0898E+00
9.3304E+00
4.6012E-03
5.0536E+01

EXPOSURE
(Ci~hr)
1.1457E-01
2.9092E-03
2.2356E+00
1.5017E+02
3.2523E+01
4.7441E-03
9.9724E+00
2.7821E-01
4.1217E+01
3.0453E+01
2.5714E+01
1.1267E-06
4.1382E+00
3.8715E-02
6.4143E+01
1.0424E+04
2.9627E+02
2.8198E+03
7.9290E+01
0.0000E+00

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I

(Ci)

at Time (h) = 26.0000

7.5553E-12
8.0880E-12
3.2712E-01

containment Compartment Group Inventory Distribution:

Time (h) =

26.0000

Atmosphere

Sump



Noble gases (Ci)

Elemental I

(ci)

Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Rerosols (kg)

NEDC.25=23/ Rev_/
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5.0208E+01 0.0000E+00
2.9893E-01 0.0000E+00
1.3140E-02 0.0000E+00
1.6425E-02 0.0000E+00
1.6425E-02 0.0000E+00
6.6740E-11 0.0000E+00

environment Integral Nuclide Release:

Time (h) =
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe~129m
Xe-131m
Xe-133
Xe-133m
Xe~-135
Xe-135m

26.0000

Ci
4.2752E-01
1.0847E-02
8.3391E+00
5.6043E+02
1.2131E+02
1.7676E-02
3.7189E+01
1.0381E+00
1.5381E+02
1.1354E+02
9.5952E+01
4.1947E-06
1.5438E+01
1.4448E-01
2.3938E+02
3.8912E+04
1.1056E+03
1.0532E+04
3.0359E+02

kg
3.9489E-10
6.8664E-13
4.0418E-10
1.4284E-03
1.4741E-08
6.2401E-13
2.9658E-09
5.3225E-10
1.2407E-06
1.1000E-08
8.4702E-08
1.5724E-16
4.3961E-09
1.1419E-09
2.8579E-06
2.0788E-04
2.4641E-06
4.1241E-06
3.3328E-09

Atoms
2.9001E+15
4.9819E+12
2.9326E+15
1.0120E+22
1.0444E+17
4.3194E+12
2.0296E+16
2.4656E+15
5.7035E+18
5.0185E+16
3.8353E+17
7.0667E+08
1.9610E+16
5.3306E+15
1.3138E+19
9.4128E+20
1.1157E+19
1.8397E+19
1.4867E+16

environment Compartment Group Inventory Distribution:

Time (h) =

26.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
RAerosol I (Ci)
Aerosols (Ci)

Total
Release
5.1820E+04
3.4601E+02
1.5208E+01
1.9011E+401
1.9011E+01

control room COMPARTMENT NUCLIDE

26.0000
Nuclide

Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
1-132
I-133
I-134
I-135
Xe~-129m
Xe-131m

COMPARTMENT
Atomsphere
2.1364E-04
3.4242E-06
4.7545E~-03
6.0836E-01
1.0134E-01
7.5665E-06
2.6683E-02
4.8777E-04
7.8975E-02
3.5154E-02
4.6854E~02
5.5829E-10
6.6790E-03
1.5588E-04
2.5880E-01

EXPOSURE

(Ci-hr)
6.2324E-04
1.3356E-05
1.9571E-02
1.6783E+00
3.2775E-01
3.7631E-05
9.4883E-02
1.4779E-03
2.2660E-01
1.3887E-01
1.3864E-01
3.9317E-09
2.1304E-02
4.3159E-04
7.1566E-01

Release

Rate/s
7.1972E+00
4.8056E-02
2.1124E-03
2.6405E-03
2.6405E-03

INVENTORY (Ci)

Bg
1.5818E+10
4.0135E+08
3.0855E+11
2.0736E+13
4.4886E+12
6.5400E+08
1.3760E+12
3.8409E+10
5.6911E+12
4.2012E+12
3.5502E+12
1.5520E+05
5.7122E+11
5.3456E+09
8.8570E+12
1.4397E+15
4.0909E+13
3.8968E+14
1.1233E+13

at Time (h) =

PATHWAY 2
Filter
5.0925E-04
8.1619E-06
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
1.1627E-03
1.8825E-01
8.3794E-02
1.1168E-01
1.3307E-09
1.5920E-02
0.0000E+00
0.0000E+00

PATHWAY 4
Filter
3.1285E-04
5.0142E-06
6.6812E-03
8.5556E-01
1.4252E-01
1.0641E-05
3.7525E-02
7.1427E-04
1.1565E-01
5.1478E-02
6.8611E-02
8.1754E-10
9.7804E-03
2.1922E-04
3.6394E-01



Xe-133
Xe-133m
Xe-135
Xe-135m
Total

Dose Effective (Ci/cc) I-131 (Thyroid)

4.1850E+01
1.1738E+00
1.0050E+01
5.9845E-03
5.4248E+01

NEDC2s-03/Rev_/
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1.1607E+02
3.2813E+00
2.9948E+01
2.6855E-01
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
4.0132E-01

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I

(Ci)

5.8844E+01
1.6507E+00
1.4128E+401
4.3249E-03
7.6280E+01

2.1702E-11
2.3232E-11
1.6766E-01

control room Compartment Group Inventory Distribution:

Time (h) =

26.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kq)

Atmosphere
5.4080E+01
1.5321E-01
6.7346E-03
8.4183E-03
8.4183E-03
3.4207E-11

Sump
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.000CE+00

containment to environment PATHWAY NUCLIDE INVENTORY (Ci) a

= 26.0000

Nuclide

Filter

containment to environment Transport Group Inventory:

Time (h) =

26.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)

Aerosols
Aerosols

(Ci)
(kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

5.1986E+04
3.4843E+02
1.5316E+01
1.9145E+01
1.9145E+01
6.7107E-08

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 26.0000
Nuclide Filter

Br-82 5.0925E-04
Br-83 8.1619E-06
I-130 1.1627E-03
I-131 1.8825E-01
I-132 8.3794E-02
I-133 1.1168E-01
I-134 1.3307E-09
I-135 1.5920E-02

environment to control room Transport Group Inventory:

Time (h) =

26.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

Pathway
Filtered
0.0000E+00
3.6520E-01
1.6053E-02
2.0066E-02
2.0066E-02
9.0107E~-11

Transported

8.9437E+01
1.7363E-01
7.6319E-03
9.5399E-03
9.5399E-03
3.2948E-11

t Time (h)

at Time

at Time
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(h) = 26.0000

Nuclide Filter

environment to control rcom Transport Group Inventory:

control room to environment PATHWAY NUCLIDE INVENTORY (Ci)

Pathway
Time (h) = 26.0000 Filtered
Noble gases (Ci) 0.0000E+00
Elemental I (Ci) 0.0000E+00
Organic I (Ci) 0.0000E+0Q
Aerosol I (Ci) 0.0000E+00
Aerosols (Ci) 0.0000E+0Q0
Aerosols (kg) 0.0000E+00
(h) = 26.0000
Nuclide Filter
Br-82 3.1285E-04
Br-83 5.0142E-06
Kr-83m 6.6812E-03
Kr-85 8.5556E-01
Kr-85m 1.4252E-01
Kr-87 1.0641E-05
Kr-88 3.7525E-02
I-130 7.1427E-04
I1-131 1.1565E-01
1-132 5.1478E-02
I-133 6.8611E-02
I-134 8.1754E-10
I-135 9.7804E-03
Xe-129m 2.1922E-04
Xe-131m 3.6394E-01
Xe-133 5.8844E+01
Xe-133m 1.6507E+00
Xe~135 1.4128E+01
Xe-135m 4.3249E-03

Transported
3.7611E+01
2.5213E-01
1.1083E-02
1.3853E-02
1.3853E-02
5.2694E-11

control room to environment Transport Group Inventory:

Pathway
Time (h) = 26.0000 Filtered
Noble gases (Ci) 7.6034E+01
Elemental I (Ci) 2.2436E-01
Organic I (Ci) 9.8620E-03
Aerosol I (Ci) 1.2327E-02
Aerosols (Ci) 1.2327E-02
Aerosols (kg) 5.0523E-11

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

dekdkdkhkhhhdhddhhkdhhdrhkhkrdhhdrdkdhhhrbhhhhhbhhbbrdhbdhkdrbdhbrhddhddd

Exclusion Area Boundary Doses:

Time (h) = 32.0000 Whole Body

Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

Accumulated dose (rem) 4.2222E-01

Low Population Zone Doses:

3.3632E+01 1.4575E+00

at Time



Time (h) =

32.0000

Delta dose (rem)
Accumulated dose (rem)

control room Doses:

Time (h) =

32.0000

Delta dose {(rem)
Accumulated dose (rem)

NEDC2s5-23(Rev_/
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containment COMPARTMENT NUCLIDE INVENTORY (Ci)

Nuclide

Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-88
I-130
I-131
I-132
I-133
I-135
Xe—-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m
Total

Dose Effective (Ci/cc) I-131 (Thyroid)

COMPARTMENT
Atomsphere
3.7116E-13
1.1745E-15
4.5763E-13
5.6579E-10
3.7251E-11
5.7381E-12
6.8095E-13
1.5106E-10
1.1265E-11
7.4979E-11
6.9581E-12
1.4187E-13
2.3724E-10
3.7694E-08
1.0087E-09
5.9186E-09
1.1611E-12
4.5715E-08

Dose Effective (Ci/cec) I-131 (ICRP2 Thyroid)

Total I

(Ci)

containment Compartment Group Inventory Distribution:

Time (h) =

32.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Rerosols (kg)

environment Integral Nuclide Release:

Time (h) =
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
1-131

32.0000

Att__/__page/seof (22
Whole Body Thyroid TEDE
2.0164E-04 1.8624E-02 7.7369E-04
2.3567E-01 1.8775E+01 8.1360E-01
Whole Body Thyroid TEDE Skin
5.2703E-02 5.4537E+01 1.7264E+00 3.2170E+00
1.4375E-01 1.3946E+02 4.4294E+00 8.6328E+00
at Time (h) = 32.0000
EXPOSURE
{Ci-hr)
1.1468E-01
2.9108E-03
2.2366E+00
1.5032E+02
3.2546E+01
9.9785E+00
2.7846E-01
4,.1258E+01
3.0470E+01
2,5738E+01
4.1416E+00
3.8753E~-02
6.4207E+01
1.0434E+04
2.9655E+02
2.8222E+03
7.9291E+01
0.0000E+0Q
7.2767E-21
7.6445E-21
2.4427E-10
Atmosphere Sump
4.5470E-08 0.0000E+00
2.2324E-10 0.0000E+00
9.8127E-12 0.0000E+00
1.2266E-11  0.0000E+00
1.2266E-11 0.0000E+00
6.4423E~-20 0.0000E+00
Ci kg Atoms Bg
4.2794E-01 3.9527E-10 2.9029E+15 1.5834E+10
1.0853E-02 6.8702E-13 4.9848E+12 4.0158E+08
8.3502E+00 4.0472E-10 2.9365E+15 3.0896E+11
5.6099E+02 1.4299E-03 1.0131E+22 2.0757E+13
1.2140E+02 1.4752E-08 1.0452E+17 4.4919E+12
1.7682E-02 6.2422E-13 4.3209E+12 6.5422E+08
3.7212E+01 2.9676E-09 2.0308E+16 1.3768E+12
1.0390E+00 5.3273E-10 2.4678E+15 3.8443E+10
1.5397E+02 1.2419E-06 5.7092E+18 5.6968E+12



I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

NEDC25=2Z/Rev_/

Att__ 7 _page/S5Zot L2722

environment Compartment Group Inventory Distribution:

Time (h) =

32.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)

control room COMPARTMENT NUCLIDE

32.0000
Nuclide

Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe~-133
Xe-133m
Xe-135
Xe-135m
Total

COMPARTMENT
Atomsphere
8.8249E-06
2.7926E-08
2.3723E-05
2.8279E-02
1.8618E-03
1.3363E-08
2.8680E-04
1.6191E-05S
3.5918E-03
2.6783E-04
1.7828E-03
2.2582E-13
1.6544E-04
7.0910E-06
1.1866E-02
1.8849E+00
5.0483E-02
2.9700E-01
1.2278E-03
2.2818E+00

Dose Effective (Ci/cc)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I

(Ci)

control room Compartment Group Inventory Distribution:

Time (h) =

32.0000

Noble gases (Ci)
Elemental I (Ci})
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

Atmosphere
2.2760E+00
5.3079E-03
2.3331E-~04
2.9164E-04
2.9164E-04
1.5318E~12

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

1.1361E+02 1.1006E-08 5.0213E+16 4.2035E+12

9.6042E+01 8.4782E-08 3.8389E+17 3.5536E+12

4.1956E-06 1.5727E-16 7.0681E+08 1.5524E+05

1.5451E+01 4.3997E-09 1.9626E+16 5.7169E+11

1.4462E-01 1.1430E-09 5.3359E+15 5.3509E+09

2.3964E4+02 2.8610E-06 1.3152E+19 8.8667E+12

3.8988E+04 2.0829E-04 9.4311E+20 1.4425E+15

1.1069E+03 2.4669E-06 1.1170E+19 4.0956E+13

1.0545E+04 4.1295E-06 1.8421E+19 3.9018E+14

3.2714E4+02 3.5913E-09 1.6020E+16 1.2104E+13
Total Release

Release Rate/s

5.1935E+04 1.8033E+00

3.4630E+02 1.2024E-02

1.5222E+01 5.2854E-04

1.9027E+01 6.6067E-04

1.9027E+01 6.6067E-04

INVENTORY (Ci) at Time (h) =
EXPOSURE PATHWAY 2 PATHWAY
(Ci-hr) Filter Filter

1.0042E-Q3 4.5302E-04 4.5945E-04
1.7514E-05 1.4336E-06 1.4539E~06
2.4786E-02 0.0000E+00 1.1583E-03
2.7993E+00 0.0000E+00 1.4367E+00
4.7479E-01 0.0000E+00 9.4588E-02
4.4601E-05 0.0000E+00 6.7886E-07
1.2921E-01 0.0000E+00 1.4570E~02
2.2979E-03 8.3115E-04 8.4293E-04
3.7122E-01 1.8438E-01 1.8700E-01
1.8096E-01 1.3749E-02 1.3944E-02
2.2032E-01 9.1517E-02 9.2815E-02
4.3469E-09 1.1592E-11 1.1757E-11
3.1721E-02 8.4929E-03 8.6133E-03
7.1711E-04 0.0000E+00 3.6025E-04
1.1907E+00 0.0000E+00 6.0235E-01
1.9251E+02 0.0000E+00 9.5624E+01
5.3975E+00 0.0000E+00 2.5611E+00
4.6331E+01 0.0000E+00 1.5020E+01
2.8103E-01 0.0000E+00 2.2336E-04
0.0000E+00 2.9943E-01 1.1566E+02

I-131 (Thyroid) 9.6960E-13

1.0186E-12
5.8078E-03



containment to environment PATHWAY NUCLIDE INVENTORY (Ci)

= 32.0000

Nuclide

containment to environment Transport Group Inventory:

Time (h) = 3
Noble gases (
Elemental I (
Organic I (Ci
Aerosol I (Ci
Aerosols (Ci)
Rerosols (kg)

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 32.0000
Nuclide
Br-82

Br-83

I-130

I-131

I-132

I-133

I-135

environment to control room Transport Group Inventory:

Time (h) = 3
Noble gases (
Elemental I (
Organic I (Ci
Aerosol I (Ci
Aerosols (Ci)
Aerosols (kg)

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

{h) = 32.0000

Nuclide

environment to control room Transport Group Inventory:

Time (h) = 3

Filter

2.0000
Ci)

Ci)

)

)

Filter
4.5302E-04
1.4336E-06
8.3115E-~04
1.8438E-01
1.3749E-02
9.1517E-02
8.4929E-03

2.0000
Ci)
Ci)

)

)

Filter

2.0000

Noble gases (Ci})
Elemental I (Ci)

Organic I (Ci
Aerosol I (Ci
Aerosols (Ci)
Aerosols (kg)

control room to environment PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 32.0000

Nuclide
Br-82

)
)

Filter
4.5945E-04

NEDC.235=23Rev_7
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Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Pathway
Filtered
0.0000E+00
2.7248E-01
1.1977E~-02
1.4971E-02
1.4971E-02
9.0180E-11

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+CO
0.0000E+00
0.0000E+00
0.0000E+00

Transported
5.2036E+04
3.4873E+02
1.5329E+01
1.9161E+01
1.9161E+01
6.7174E-08

Transported
8.9494E+01
1.7366E-01
7.6335E-03
9.5419E-03
9.5419E-03
3.2958E-11

Transported
3.7639E+01
2.5230E-01
1.10%0E-02
1.3862E-02
1.3862E-02
5.2735E-11

at Time

at Time

at Time

at Time

(h)
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Br-83 1.4539E-06
Kr-83m 1.1583E-03
Kr-85 1.4367E+00
Kr-85m 9.4588E-02
Kr-87 6.7886E-07
Kr-88 1.4570E-02
I-130 8.4293E-04
I-131 1.8700E-01
" I-132 1.3944E-02
I-133 9.2815E-02
I-135 8.6133E-03
Xe-129m 3.6025E-04
Xe-131m 6.0235E-01
Xe-133 9.5624E+01
Xe-133m 2.5611E+00
Xe-135 1.5020E+01
Xe-135m 2.2336E-04

control room to environment Transport Group Inventory:

Pathway
Time (h) = 32.0000 Filtered
Noble gases {Ci) 1.1535E+02
Elemental I (Ci) 2.7634E-01
Organic I (Ci) 1.2147E-02
Aerosol I (Ci) 1.5184E-02
Aerosols (Ci) 1.5184E-02
Aerosols (kg) 8.2839E-11

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

d

dhkkkhkdkhhdhhdhbhdbhbhbhhhkhhbbhkdhhbbdbhdbkhthhbdhhbhhkhdhhhddhhdhdhk

Exclusion Area Boundary Doses:

Time (h) = 48.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 4.2222E-01

Low Population Zone Doses:

Time (h) = 48.0000 Whole Body

Delta dose (rem) 3.6981E-14

Accumulated dose (rem) 2.3567E-01
control room Doses:

Time (h) = 48.0000 Whole Body
Delta dose (rem) 1.9551E-03

Accumulated dose (rem) 1.4571E-01

L2 S22 S R R RS ss Rt Ris s XA 2222222222222 R

containment COMPARTMENT NUCLIDE INVENTORY (Ci)

Nuclide COMPARTMENT EXPOSURE
Atomsphere (Ci~hr)
Total 3.8328E-32 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid)

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I (Ci)

Thyroid TEDE
0.0000E+00 0.0000E+Q0
3.3632E+01 1.4575E+00
Thyroid TEDE
2.3225E~12 1.0811E-13
1.8775E+01 8.1360E-01
Thyroid TEDE
2.5552E+00 8.0185E-02 1.
1.4201E+02 4.5S095E+00 8.
at Time (h) =
6.6938E-45
6.8951E-45
1.8889E-34

Skin
2283E-01
7556E+00

48.0000
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containment Compartment Group Inventory Distribution:

Time (h) =

48.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Rerosols {Ci)
Aerosols (kg)

Atmosphere
3.8139E~-32
1.7239E-34
7.5777E-36
9.4721E-36
9.4721E-36
5.9782E~-44

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

environment Integral Nuclide Release:

Time (h) =
Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-134
I-135
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe~135m

48.0000

ci
4.2794E-01
1.0853E-02
8.3517E+00
5.6099E+02
1.2140E+02
1.7682E-02
3.7212E+01
1.0390E+00
1.5397E+02
1.1361E+02
9.6042E+01
4.1956E-06
1.5451E+01
1.4462E-01
2.3970E+02
3.9072E+04
1.1073E+03
1.0550E+04
3.4239E+02

kg
3.9527E-10
6.8702E-13
4.0479E-10
1.4299E-03
1.4752E-08
6.2422E-13
2.9676E-09
5.3273E-10
1.2419E-06
1.1006E-08
8.4782E-08
1.5727E-16
4.3997E-09
1.1430E-09
2.8618E-06
2.0874E-04
2.4677E-06
4.1311E-06
3.7587E-09

Atoms
2.9029E+15
4.9848E+12
2.9370E+15
1.0131E+22
1.0452E+17
4.3209E+12
2.0308E+16
2.4678BE+15
5.7092E+18
5.0213E+16
3.838%E+17
7.0681lE+08
1.9626E+16
5.3359E+15
1.3156E+19
9.4516E+20
1.1173E+19
1.842BE+19
1.6767E+16

environment Compartment Group Inventory Distribution:

Time (h) =

48.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)

control room COMPARTMENT NUCLIDE

48.0000
Nuclide

Br-82
Br-83
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
I-130
I-131
I-132
I-133
I-135

COMPARTMENT
Atomsphere
1.7911E~09
7.4920E-14
1.1530E-08
7.8569E-06
4.3519E-08
6.0562E~16
1.6050E-09
1.8341E-09
9.4231E-07
5.9922E-10
2.9065E-07
8.5866E-09

Total
Release
5.2039E+04
3.4630E+02
1.5222E+01
1.9027E+01
1.9027E+01

EXPOSURE

{Ci~hrx)
1.0202E-03
1.7548E-05
2.4814E-02
2.8528E+00
4.7751E-01
4.4614E-05
1.2958E-01
2.3255E-03
3.7796E-01
1.8128E-01
2.2349E-01
3.1981E-02

Release

Rate/s
6.0231E-01
4.0081E-03
1.7618E-04
2.2022E-04
2.2022E-04

Bq
1.5834E+10
4.0158E+08
3.0901E+11
2.0757E+13
4.4919E+12
6.5422E+08
1.3768E+12
3.8443E+10
5.6968E+12
4.2035E+12
3.5536E+12
1.5524E+05
5.7169E+11
5.3509E+09
8.8690E+12
1.4457E+15
4.0969E+13
3.9034E+14
1.2669E+13

INVENTORY (Ci)

PATHWAY 2

Filter
3.308BE-04
1.3841E-08
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
3.3884E-04
1.7409E-01
1.1070E-04
5.3696E-02
1.5863E-03

at Time (h)

PATHWAY 4

Filter
3.4203E-04
1.4307E-08
2.7941E-06
1.4648E+00
8.1135E-03
1.1291E-10
2.9923E-04
3.5025E-04
1.7995E-01
1.1443E-04
5.5505E-02
1.6398E-03



Xe~129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m
Total

Dose Effective (Ci/cc) I-131 (Thyroid)

1.8598E-09
1.4824E-05
1.2410E-03
6.4977E-05
3.4027E-04
3.0627E-04
1.9765E-03

NEDC2S=23/Rev_/

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total I

(Ci)

At__/_paga/SsetLZo
7.3042E-04 0.0000E+00 3.4673E-04
1.2132E+00 0.0000E+00 5.9091E-01
1.9605E+4+02 0.0000E+00 8.9294E+4+01
5.4915E+00 0.0000E+00 2.1148E+00
4.6830E+01 0.0000E+00 4.5241E+00
2.9171E-01 0.0000E+0Q0 1.0643E~-05
0.0000E+00 2.3015E-01 9.8235E+01

2.4668E-16
2.5410E-16
1.2421E-06

control room Compartment Group Inventory Distribution:

Time (h) =

48.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

Atmosphere
1.9753E-03
1.1337E-06
4.9831E-08
6.2289E-08
6.2289E-08
3.9312E-16

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

containment to environment PATHWAY NUCLIDE INVENTORY (Ci) a

= 48.0000

Nuclide

Filter

containment to environment Transport Group Inventory:

Time (h) =

48.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported
5.2036E+04
3.4873E+02
1.5329E+01
1.9161E+01
1.9161E+01
6.7174E-08

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 48.0000
Nuclide Filter

Br-82 3.3088E-04
Br-83 1.3841E-08
I-130 3.38B4E-04
I-131 1.7409E-01
I-132 1.1070E-04
I-133 5.3696E-02
I-135 1.5863E-03

environment to control room Transport Group Inventory:

Time (h) =

48.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
RAerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

Pathway
Filtered
0.0000E+00
2.0943E-01
9.2059E-03
1.1507E-02
1.1507E-02
9.0180E-11

Transported
8.9494E+01
1.7366E-01
7.6335E-03
9.5419E-03
9.5419E-03
3.2958E-11

t Time (h)

at Time
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environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 48.0000

Nuclide Filter
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environment to control room Transport Group Inventory:

Pathway
Time (h) = 48.0000 Filtered
Noble gases (Ci) 0.0000E+00
Elemental I (Ci) 0.0000E+00
Organic I (Ci) 0.0000E+00
Aerosol I (Ci) 0.0000E+00
Aerosols (Ci) 0.0000E+00
Aerosols (kg) 0.0000E+00

control room to environment PATHWAY NUCLIDE INVENTORY (Ci)

(h) = 48.0000
Nuclide Filter

Br-82 3.4203E-04
Br-83 1.4307E-08
Kr-83m 2.7941E-06
Kr-85 1.4648E+400
Kr-85m 8.1135E-03
Kr-87 1.1291E~10
Kr-88 2.9923E-04
I-130 3.5025E-04
I-131 1.7995E-01
1-132 1.1443E-04
I-133 5.5505E-02
1-135 1.6398E-03
Xe-129m 3.4673E-04
Xe-131m 5.9091E-01
Xe-133 8.9294E+01
Xe-133m 2.1148E+00
Xe-135 4.5241E+00
Xe-135m 1.0643E-05

Transporte
3.763%E+01
2.5230E-01
1.1090E-02
1.3862E-02
1.3862E-02
5.2735E-11

d

control room to environment Transport Group Inventory:

v Pathway
Time (h) = 48.0000 Filtered
Noble gases (Ci) 9.7997E+01
Elemental I (Ci) 2.1649E-01
Organic I (Ci) 9.5160E-03
Aerosol I (Ci} 1.1895E-02
Aerosols (Ci) 1.1895E-02
Rerosols (kg) 8.4355E-11

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

d

dhdkhkhhkhhdhkhkdkhhhkhhbhdbhhhh b bbb dhhhdbdrhdb b kb dhkkkhdhdhbhhhk

Exclusion Area Boundary Doses:

Time (h) = 120.0000
Delta dose (rem)
Accumulated dose (rem)

Whole Body

Low Population Zone Doses:

Thyroid
0.0000E+00 0.0000E+00
4.2222E-01 3.3632E+01

TEDE
0.0000E+00
1.4575E+00

at Time

at Time
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Whole Body  Thyroid TEDE
7.4459E-39 9.3611E-37 3.6045E-38

Time (h) = 120.0000
Delta dose (rem)

Accumulated dose (rem) 2.3567E~01 1.8775E+01 8.1360E-01

control room Doses:
Time (h) = 120.0000 Whole Body Thyroid TEDE Skin
Delta dose (rem) 1.0265E~-05 4.0024E-04 2.2491E-05 5.1089E-04
Accumulated dose (rem) 1.4572E-01 1.4201E+02 4.5096E+00 8.7561E+00
(AR 222 RS RS ES R AR RS R XX R R SR RERRSSS R RS R RS R R LR LR Y

containment COMPARTMENT NUCLIDE INVENTORY (Ci) at Time (h) = 120.0000
Nuclide COMPARTMENT EXPOSURE

Atomsphere {Ci-hr)

Total 2.5040-140 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 0.0000E+00

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 0.0000E+0Q0

Total I (Ci) 0.0000E+00

containment Compartment Group Inventory Distribution:
Time (h} = 120.0000 Atmosphere Sump
Noble gases (Ci) 2.,5040-140 0.0000E+00

Elemental I (Ci) 0.0000E+00 0.0000E+00

Organic I (Ci) 0.0000E+00 0.0000E+00
Aerosol I (Ci) 0.0000E+00 0.0000E+00
Aerosols (Ci) 0.0000E+00 0.0000E+00
Rerosols (kg) 0.0000E+00 0.0000E+00

environment Integral Nuclide Release:
Time (h) = 120.0000 Ci kg Atoms Bg
Br-82 4.2794E-01 3.9527E-10 2.9029E+15 1.5834E+10
Br-83 1.0853E-02 6.8702E-13 4.9848E+12 4.0158E+08
Kr-83m 8.3517E+00 4.0479E-10 2.9370E+15 3.0901E+11
Kr-85 5.6099E+02 1.4299E-03 1.0131E+22 2.0757E+13
Kr-85m 1.2140E+02 1.4752E-08 1.0452E+17 4.4919E+12
Kr-87 1.7682E-02 6.2422E-13 4.3209E+12 6.5422E+08
Kr-88 3.7212E+01 2.9676E-09 2.0308E+16 1.3768E+12
I-130 1.0390E+00 5.3273E-10 2.4678E+15 3.8443E+10
I-131 1.5397E+02 1.2419E-06 5.7092E+18 5.6968E+12
1-132 1.1361E+02 1.1006E-08 5.0213E+16 4.2035E+12
I-133 9.6042E+01 B8.4782E-08 3.8389E+17 3.5536E+12
I-134 4.1956E~06 1.5727E-16 7.0681E+08 1.5524E+05
I-135 1.5451E+01 4.3997E-09 1.9626E+16 5.7169E+11
Xe-129m 1.4462E-01 1.1430E-09 5.3359E+15 5.3509E+409
Xe~-131m 2.3994E+02 2.8646E-06 1.3169E+19 8.8779E+12
Xe-133 3.9286E+04 2.0988E-04 9.5033E+20 1.4536E+15
Xe-133m 1.1077B8+03 2.4687E-06 1.1178E+19 4.0986E+13
Xe-135 1.0551E+04 4.1315E-06 1.8430E+19 3.9037E+14
Xe-135m 3.4443E+02 3.7811E-09 1.6867E+16 1.2744E+13

environment Compartment Group Inventory Distribution:

Total
Time (h) = 120.0000 Release
Noble gases (Ci) 5.2257E+04
Elemental I (Ci) 3.4630E+02

Release

Rate/s
1.5121E-01
1.0020E-03



NEDC2Z=2% Rev_L

ptt___ £ pagesS i (70
Organic I (Ci) 1.5222E+01 4.4045E-05
Rerosol I (Ci) 1.9027E+01 5.5056E-05
Aerosols (Ci) 1.9027E+01 5.5056E-05

control room COMPARTMENT NUCLIDE

120.0000
Nuclide

Br-82
Kr-85
Kr-85m
Kr-88
I-130
I-131
I1-132
I-133
I-135
Xe-12%m
Xe-131lm
Xe-133
Xe-133m
Xe-135
Xe-135m
Total

Dose Effective (Ci/cc) I-131 (Thyroid)

COMPARTMENT
Atomsphere
4.3291E-26
7.8039E-22
6.2804E-29
3.7241E-33
3.2147E-27
7.2304E-23
2.2456E-35
2.6220E-24
4.4887E-28
1.4252E-25
8.8431E-06
6.7922E-05
4.7879E-06
1.6354E-07
1.5815E-07
8.1874E-05

EXPOSURE

(Ci~hr)
1.0202E-03
2.8528E+00
4.7751E-01
1.2958E-01
2.3255E-03
3.7796E~01
1.8128E-01
2.2349E-01
3.1981E-02
7.3043E-04
1.2139E+00
1.9607E+02
5.4929E+00
4.6833E+01
2.9444E-01
0.0000E+00

INVENTORY (Ci)

PATHWAY 2

Filter
8.0478E-05
0.0000E+00
0.0000E+00
0.0000E+00
5.9761E-06
1.3441E-01

-4 ,1745E-14

4.8743E-03
8.3444E-07
0.0000E+00
0.0000E+0Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
1.3937E-01

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)

Total 1

(Ci)

at Time (h)

PATHWAY
Filter
8.3190E-05
1.4640E+00
1.1782E-07
6.9865E-12
6.1775E-06
1.3894E-01
4.3152E-14
5.0386E-03
8.6255E-07
2.6737E-04
4.9645E-01
6.0074E+01
8.1789E-01
1.8686E-02
9.8015E-09
6.3016E+01

1.8108E-32
1.8174E-32
7.4926E-23

control room Compartment Group Inventory Distribution:
Time (h) = 120.0000
Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kqg)

Atmosphere
8.1874E-05
6.8225E-23
2.9989E-24
3.7486E-24
3.7486E-24
2,9279E-32

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

containment to environment PATHWAY NUCLIDE INVENTORY (Ci) a

= 120.0000

Nuclide

Filter

containment to environment Transport Group Inventory:

Time (h)

= 120.0000

Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
RAerosol I (Ci)
Aerosols (Ci)
Rerosols (kg)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Transported

5.2036E+04
3.4873E+02
1.5329E+01
1.9161E+01
1.9161E+01
6.7174E-08

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

(h) =

Nuclide
Br-82

120.0000

Filter
8.0478E-05

4

t Time (h)

at Time
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I-130 5.9761E~06
I-131 1.3441E-01
I-133 4,.8743E-03
I-135 8.3444E-07

environment to control room Transport Group Inventory:

NEDC.25—22/Rev_/

Pathway
Time (h) = 120.0000 Filtered Transported
Noble gases (Ci) 0.0000E+00 8.9494E+01
Elemental I (Ci) 1.2683E-01 1.7366E-01
Organic I (Ci) 5.5749E-03 7.6335E-03
Aerosol I (Ci) 6.9687E-03 9.5419E-03
Aerosols (Ci) 6.9687E-03 9.5419E-03
Rerosols (kg) 9.0180E-11 3.2958E-11

environment to control room PATHWAY NUCLIDE INVENTORY (Ci) at Time
(h) = 120.0000
Nuclide Filter

environment to control room Transport Group Inventory:

Pathway
Time (h) 120.0000 Filtered Transported
Noble gases (Ci) 0.0000E+00 3.7639E+01
Elemental I (Ci) 0.0000E+00 2.5230E-01
Organic I (Ci) 0.0000E+00 1.1090E-02
Aerosol I (Ci) 0.0000E+00 1.3862E-02
RAerosols (Ci) 0.0000E+00 1.3862E-02
Aerosols (kq) 0.0000E+00 5.2735E-11

control room to environment PATHWAY NUCLIDE INVENTORY (Ci) at Time
(h) = 120.0000

Nuclide
Br-82
Kr-85
Kr-85m
I-130
I-131
I-133
1-135
Xe-129m
Xe~131lm
Xe-133
Xe-133m
Xe-135
Xe~135m

control room to environment Transport Group Inventory:

Filter
8.3190E-05
1.4640E+00
1.1782E-07
6.1775E-06
1.3894E-01
5.0386E-03
8.6255E-07
2.6737E-04
4.9645E-01
6.0074E+01
8.1789E-01
1.8686E-02
9.8015E-09

Time (h) = 120.0000
Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)

Aerosols (Ci)
Aerosols (kg)

Pathway
Filtered
6.2872E+01
1.3110E-01
5.7628E-03
7.2035E~03
7.2035E-03
8.4355E-11

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
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Exclusion Area Boundary Doses:

Time (h) =

744.0000

Delta dose (rem)
Accumulated dose (rem)

Whole Body

0.0000E+00
4.2222E-01

Low Population Zone Doses:

Time (h) =

744.0000

Delta dose (rem)
Accumulated dose {(rem)

control room Doses:

Time (h)

= 744.0000

Delta dose (rem)
Accumulated dose (rem)

Whole Body

7.3122-148
2.3567E-01

Whole Body

2.1984E-07
1.4572E-01

Thyroid
0.0000E+00
3.3632E+01

Thyroid
0.0000E+00
1.8775E+01

Thyroid
1.9620E-20
1.4201E+02

TEDE
0.0000E+00
1.4575E+00

TEDE
7.3122-148
8.1360E-01

TEDE
2.1984E-07
4.5096E+00

Ahhkdhhkhhhhhhhhhhhhdhhhhhhkhhhhkhhhhkhhhrhkkhhhhkhkddhhhrhdhdhhh

containment COMPARTMENT NUCLIDE INVENTORY (Ci)

Skin
2.4302E-05
8.7561E+00

at Time (h) = 744.0000

Nuclide COMPARTMENT EXPOSURE
Atomsphere {Ci~-hr)

Xe-131m 8.8431E-06 6.4207E+01

Xe-133 6.7922E-05 1.0434E+04

Xe-133m 4.7879E-06 2.9655E+02

Xe-135 1.6354E-07 2.8222E+03

Xe-135m 1.5815E-07 7.9291E+01

Total 0.0000E+00 0.0000E+00
Dose Effective (Ci/cc) I-131 (Thyroid) 0.0000E+00
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 0.0000E+00
Total I (Ci) 0.0000E+00
containment Compartment Group Inventory Distribution:
Time (h) = 744.0000 Atmosphere Sump
Noble gases (Ci) 0.0000E+00 0.0000E+00
Elemental I (Ci) 0.0000E+00 0.0000E+00
Organic I (Ci) 0.0000E+00 0.0000E+00
Aerosol I (Ci) 0.0000E+00 0.0000E+00
RAerosols (Ci) 0.0000E+00 0.0000E+00
RAerosols (kg) 0.0000E+00 0.0000E+00

environment Integral Nuclide Release:
Time (h) = 744.0000 Ci kg Atoms Bg
Br-82 4.2794E-01 3.9527E-10 2.9029E+15 1.5834E+10
Br-83 1.0853E-02 6.8702E-13 4.9848BE+12 4.0158E+08
Kr-83m 8.3517E+00 4.0479E-10 2.9370E+15 3.0901E+11
Kr-85 5.6099E+02 1.4299E-03 1.0131E+22 2.0757E+13
Kr-85m 1.2140E+02 1.4752E-08 1.0452E+17 4.4919E+12
Kr-87 1.7682E-02 6.2422E-13 4.3209E+12 6.5422E+08
Kr-88 3.7212E+01 2.9676E~-09 2.0308E+16 1.3768E+12
I-130 1.0390E+00 5.3273E-10 2.4678BE+15 3.8443E+10
I-131 1.5397E+02 1.2419E-06 5.7092E+18 5.6968E+12
I-132 1.1361E+02 1.1006E-08 5.0213E+16 4.2035E+12



At pagelEZ ot 1 20
I-133 9.6042E+01 8.4782E-08 3.838%9E+17 3.5536E+12
I-134 4.1956E-06 1.5727E-16 7.0681E+08 1.5524E+05
I-135 1.5451E+01 4.3997E-09 1.9626E+16 5.7169E+11
Xe-129m 1.4462E-01 1.1430E-09 5.3359E+15 5.3509E+09
Xe-131m 2.4067E+02 2.B733E-06 1.3209E+19 8.9047E+12
Xe-133 3.9417E+04 2.1058E-04 9.5351E+20 1.4584E+15
Xe-133m 1.1078E+03 2.4688E-06 1.1179E+19 4.0987E+13
Xe-135 1.0551E+04 4.1315E-06 1.8430E+19 3.9037E+14
Xe-135m 3.4443E+02 3.7811E-09 1.6867E+16 1.2744E+13
environment Compartment Group Inventory Distribution:
Total Release
Time (h) = 744.0000 Release Rate/s
Noble gases (Ci) 5.2389E+04 2.0212E-02
Elemental I (Ci) 3.4630E+02 1.3360E-04
Organic I (Ci) 1.5222E+01 5.8726E-06
Rerosol I (Ci) 1.9027E+01 7.3408E-06
Aerosols (Ci) 1.9027E+01 7.3408E-06
control room COMPARTMENT NUCLIDE INVENTORY (Ci) at Time (h) =
744.0000
Nuclide COMPARTMENT EXPOSURE PATHWAY 2 PATHWAY 4
Atomsphere (Ci-hr) Filter Filter
Br-82 0.0000E+00 1.0202E-03  3.8402E-10 3.9696E-10
Kr-85 1.5856-160 2.8528E+00 0.0000E+00 1.4573E+00
I-131 0.0000E+00 3.7796E-01 1.4288E-02 1.4769E-02
I-133 0.0000E+00 2.2349E-01 4.5396E-12 4.6925E-12
Xe-129m  3.0577-165 7.3043E-04 0.0000E+00 2.8104E-05
Xe-131m  9.4319E-07 1.2162E+00 0.0000E+00 1.0954E-01
Xe~-133 6.3472E-14 1.9607E+02 0.000Q0E+00 1.9340E+00
Xe-133m  4.4745E-15 5.4931E+00 0.0000E+00 2.1657E-04
Total 9.4319E-07 0.0000E+00 1.4288E-02 3.5159E+00
Dose Effective (Ci/cc) I-131 (Thyroid) 0.0000E+00
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 0.0000E+00
Total I (Ci) 0.0000E+00
control room Compartment Group Inventory Distribution:
Time (h) = 744.0000 Atmosphere Sump
Noble gases (Ci) 9.4319E-07 0.0000E+00
Elemental I (Ci) 0.0000E+00 0.0000E+00
Organic I (Ci) 0.0000E+00  0.0000E+00
Aerosol I (Ci) 0.0000E+00  0.0000E+00
RAerosols (Ci) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00  0.0000E+00
containment to environment PATHWAY NUCLIDE INVENTORY (Ci) at Time (h)

= 744.0000

Nuclide

Filter

NEDC.25-23/Rev_7.

containment to enviromment Transport Group Inventory:

Time (h) = 744.0000
Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00

Transported

5.2036E+04
3.4873E+02
1.5329E+01



Aerosol I (Ci)
Rerosols (Ci)
RAerosols (kg)

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

(h)

= 744.0000

Nuclide
Br-82
I-131
I-133

environment to control room Transport Group Inventory:

Time (h) = 74
Noble gases (
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)
Aerosols (kg)

environment to control room PATHWAY NUCLIDE INVENTORY (Ci)

(h)

= 744.0000

Nuclide

environment to control room Transport Group Inventory:

Time (h) = 74
Noble gases (Ci)
Elemental I (
Organic I (Ci)
Aerosol I (Ci)
Aerosols (Ci)

Rerosols (kgq)

control room to environment PATHWAY NUCLIDE INVENTORY (Ci)

(h)

= 744.0000

Nuclide
Br-82
Kr-85
I-131
I-133
Xe-129m
Xe-131m
Xe-133
Xe-133m

control room to environment Transport Group Inventory:

Time (h) = 74
Noble gases (Ci)
Elemental I (Ci)
Organic I (Ci)
Aerosol I (Ci)

Filter
3.8402E-10
1.4288E-02
4.5396E-12

4.0000
Ci)

Filter

4.0000

Ci)

Filter
3.9696E-10
1.4573E+00
1.4769E-02
4.6925E-12
2.8104E-05
1.0954E-01
1.9340E+00
2.1657E-04

4.0000

NEDC25=°3Rev_/
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0.0000E+00
0.0000E+00
0.0000E+00

Pathway
Filtered
0.0000E+00
1.3002E-02
5.7150E-04
7.1438E~-04
7.1438E~-04
9.0180E-11

Pathway
Filtered
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Pathway
Filtered
3.5011E+00
1.3440E-02
5.9076E-04
7.3845E-04

1.9161E+01
1.9161E+01
6.7174E-08

Transported
8.9494E+01
1.7366E-01
7.6335E-03
9.5419E-03
9.5419E-03
3.2958E-11

Transported
3.7639E+01
2.5230E-01
1.1090E-02
1.3862E-02
1.3862E-02
5.2735E-11

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

at Time

at Time

at Time
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0.0000E+00
0.0000E+00

7.3845E-04
8.4355E-11

Aerosols (Ci)
Rerosols (kg)

935
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I-131 Summary
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room
Time (hr)
24.000
24.004
24.017
24.350
24.600
24.850
25.100
25.350
25.600
25.850
26.000
26.250
26.500
26.750
27.000
27.250
27.500
27.750
28.000
28.250
28.500
28.750
29.000
29.250
29.500
29.750
30.000
30.250
30.500
30.750
31.000
31.250
31.500
31.750
32.000
32.250
32.500
32.750
33.000
33.250
33.500
33.750
34.000
34.250
48.000
120.000
744.000

containment

2.3765E+01
1.5319E+02
1.4625E+02
4.6251E+401
1.9488E+401
8.2112E+00
3.4598E+00
1.4578E+00
6.1423E-01
2.5881E-01
1.5408E-01
6.4923E-02
2.7355E-02
1.1526E-02
4.8565E-03
2.0463E-03
8.6220E-04
3.6329E-04
1.5307E-04
6.4496E-05
2.7175E-05
1.1450E-05
4.8246E-06
2.0328E-06
8.5653E-07
3.6090E-07
1.5206E-07
6.4072E-08
2.6997E-08
1.1375E-08
4.7928E-09
2.0195E-09
8.5090E-10
3.5852E-10
1.5106E-10
6.3651E-11
2.6819E-11
1.1300E-11
4.7613E-12
2.0062E-12
8.4530E-13
3.5617E-13
1.5007E~13
6.3232E-14
1.4330E-34
0.0000E+00
0.0000E+00

I-131 (Curies)

environment

I-131 (Curies)

2.2805E-02
9.5425E-01
7.8816E+00
1.0777E+02
1.3450E+02
1.4577E+02
1.5051E+02
1.5251E+02
1.5335E+02
1.5371E+02
1.5381E+02
1.5390E+02
1.5394E+02
1.5396E+02
1.5396E+02
1.5397E+02
1.5387E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+402
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+02
1.5397E+402

control

I-131 (Curies)

1.6231E-04
6.7812E-03
5.5452E-02
1.3323E-01
1.4093E-01
1.3393E-01
1.2197E-01
1.0900E-01
9.6577E-02
8.5218E-02
7.8975E-02
6.9490E-02
6.1115E-02
5.3738E-02
4.7247E-02
4.1537E-02
3.6517E-02
3.2103E-02
2.8222E-02
2.4811E-02
2.1811E-02
1.9175E-02
1.6857E-02
1.4819E-02
1.3028E-02
1.1453E-02
1.0068E-02
8.8511E-03
7.7811E-03
6.8405E-03
6.0136E-03
5.2866E-03
4.6475E-03
4.0857E-03
3.5918E-03
3.1576E-03
2.7759E-03
2.4403E-03
2.1453E-03
1.8860E-03
1.6580E-03
1.4576E-03
1.2814E-03
1.1265E-03
9.4231E-07
7.2304E-23
0.0000E+00
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Cumulative Dose Summary
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Exclusion Area Bound Low Population Zone

Time

{hr)
(rem)

24.000 0.0000E+00
0.0000E+00

24.004 2.0885E-01
1.0819E-04

24.017 1.7250E+400
5.0799E-03

24.350 2.3579E+01
4.2077E-01

24.600 2.9420E+01
8.3754E-01

24.850 3.1878E401
1.2514E+00

25.100 3.2913E+01
1.634BE+00

25.350 3.3349E+01
1.9798E+00

25.600 3.3532E+01
2.2861E+00

25.850 3.3609E+01
2.5565E+00

26.000 3.3632E+01
2.7029E+00

26.250 3.3632E+01
2.9231E+00

26.500 3.3632E+01
3.1166E+00

26.750 3.3632E+01
3.2864E+00

27.000 3.3632E+01
3.4355E+00

27.250 3.3632E+01
3.5665E+00

27.500 3.3632E+01
3.6814E+00

27.750 3.3632E+01
3.7823E+00

28.000 3.3632E+01
3.8709E+00

28.250 3.3632E+01
3.9487E+00

28.500 3.3632E+01
4.0170E+00

28.750 3.3632E+01
4.0770E+00

29.000 3.3632E+01
4.1297E+00

29.250 3.3632E+01
4.1759E+00

29.500 3.3632E+01
4.2165E+00

29.750 3.3632E+01
4.2522E+00

Thyroid
{rem)

TEDE
(rem)

0.0000E+00
9.1492E-03
7.5546E-02
1.0268E+00
1.2781E+00
1.3832E+00
1.4271E+00
1.4456E+00
1.4533E+00
1.4565E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00

1.4575E+00

Thyroid
{rem)

0.0000E+00
1.1648E-01
9.6203E-01
1.3150E+01
1.6407E+401
1.7778E+01
1.8355E+01
1.8598E+01
1.8701E+01
1.8744E+01
1.8756E+01
1.8767E+01
1.8772E+01
1.8774E+01
1.8774E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01

1.8775E+01

TEDE
{(rem)

0.0000E+00
5.1025E-03
4.2132E-02
5.7265E-01
7.1280E-01
7.7139E-01
7.9591E-01
8.0618E-01
8.1049E-01
8.1229E-01
8.1282E-01
8.1327E-01
8.1346E-01
8.1354E-01
8.1357E-01
8.1359E-01
8.1359E-01
8.1359E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01

8.1360E-01

control room

Thyroid
{(rem)

0.0000E+00
3.4451E-03
1.6176E-01
1.3240E+01
2.6315E+01
3.9300E+01
5.1337E+01
6.2174E+01
7.1804E+01
8.0310E+01
8.4918E+01
9.1853E+401
9.7947E+01
1.0330E+02
1.0801E+02
1.1214E+02
1.1577E+02
1.1896E+02
1.2176E+02
1.2422E+02
1.263BE+02
1.2828E+02
1.2995E+02
1.3141E+02
1.3270E+02

1.3383E+02

TEDE



30.000 3.3632E+01

4.2835E+00

30.250 3.3632E+01

4.3110E+00

30.500 3.3632E+01

- 4.3351E+00

30.750 3.3632E+01

4.3563E+00

31.000 3.3632E+01

4.3749E+00

31.250 3.3632E+01

4.3913E+400

31.500 3.3632E+01

4.4057E+00

31.750 3.3632E+01

4.4183E+00

32.000 3.3632E+01

4.4294E+400

32.250 3.3632E+01

4.4391E+00

32.500 3.3632E+01

4.4476E+00

32.750 3.3632E+01

4.4551E+00

33.000 3.3632E+01

4.4617E+00

33.250 3.3632E+01

4.4675E+00

33.500 3.3632E+01

4.4726E+00

33.750 3.3632E+01

4.4771E+00

34.000 3.3632E+01

4.4810E+00

34.250 3.3632E+01

4.4845E+00

48.000 3.3632E+01

4.5095E+00

120.000 3.3632E+01

4.5096E+00

744.000 3.3632E+01

4.5096E+00

NEDC.25=o3/Rav_L
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1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00
1.4575E+00

1.4575E+00

1.8775E4+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+01
1.8775E+401
1.8775E+01
1.8775E+01

1.8775E+401

8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01
8.1360E-01

8.1360E-01

1.3482E+02
1.3569E+02
1.3646E+02
1.3713E+02
1.3773E+02
1.3825E+02
1.3870E+02
1.3910E+02
1.3946E+02
1.3977E+02
1.4004E+02
1.4028E+02
1.4049E+02
1.4067E+02
1.4083E+02
1.4098E+02
1.4110E+02
1.4121E+02
1.4201E+02
1.4201E+02

1.4201E+02
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FHARHEHRHARAAHAEBEARARBHRARAAHHHRHAETHHREHRHARAAERLHHHARRAEH G SRS
ALION RADTRAD Version 3.10 (Summer 2005) run on 9/22/2005 at 14:58:36
FHARERHASHAHHHRAARHRRARHAHAREREH AR AERHE SR BHR AR U S 444 R 44400 EHA444

FEAAAAGHFARFLA A HARBABEHEHFERAR SR SAA ARG ABRAH AR AR AHHREAAERAE
Worst Two-Hour Doses
FERHHEHAARBAREAERARFARAREABAAAEEHHHABEALH A RARBEHEAARELEEHEHRBHAREHS

Exclusion Area Boundary
Time Whole Body Thyroid TEDE
(hr) {rem) (rem) (rem)
24.0 4.2222E-01 3.3632E+01 1.4575E+00

HEHHHAERAAAARBHBRARRARHH ARG R RHAFAEHEHERFSE SSRGS RS HEHAREES
Final Doses

HEARAAERARAARRAAHARHAR AR ARAAR B HAR AR AR AR RA R A A A B HHERER AT RA MR

Low Population Zone
Time Whole Body Thyroid TEDE
(hr) {rem) {rem) (rem)
744.0 2.3567E-01 1.8775E+01 8.1360E-01

control room
Time Whole Body Thyroid TEDE
(hr) (rem) (rem) (rem)
744.0 1.4572E-01 1.4201E+02 4.5096E+00
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The chjectives of the work arc comxstent with the project ohjectives
and are clearly described.

Mﬁ%
L

Any acceptance critera identified are reasonsble.

The techinical approach used for the analysis is clearly defined and
agpropriate for the stated objectives.

The technical basis for the analysis is ejther fully described or
appropaately referenced.

Technical inputs ave clearly defined, identified, and appropriately
referenced.

Any codes, standards, sud regulatory requitements are cleady
defined, identified, and appropriabely refercaced.

Auny assumptiond meda are cleardy defined and adsquately justified,
oz flagged for Ruther verification as appropriate.

Any computer programa used ane clearly identified as to nume,
version #, and verification status.
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Any computer programs used are appropriate for their 4
intended use. o)
The calculations/analyses are clearly presented and are consistent
with the stated technical approach, design inputs, and assumptions. I b
Where resuits rely on computer calculations, the work clearly
references the supporting computer runs, and the input and output
listings are provided. c.}
Where computer calculations are used, appropriate analysis
rameters are used. c) b
Analytical steps in the analyses can be verified without recourse to
the originator, J LD
The results presented are reasonable. IB
The conclusions presentéd are reasonable. A
Any acceptance criteria identified have been met. <J U
Revision history, if applicable, clearly documents revisions. Ry
Appropriate quality requirements, including choice of governing
rocedure, have been identified. OVve
Where appropriate, applicable construction and operating
experience has been considered. NA AdLd
Where appropriate, the specified parts, equipment, and processes
are suitable for the required application. J Us
Where appropriate, specified materials are compatible with each
other and the design environmental conditions to which they will be
exposed. L
Where appropriate, adequate maintenance features and
requirements are specified. X, < )
Where appropriate, accessibility and other design provisions are \( Lo
adequate for performance of routine maintenance and repair.
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Any computer programs used are appropeiate for theit
infended use.
The calculations/enalyses are clearly pmsemed and ate consistent

with the stated technical spproach, design inputs, aud assumptions.

Where resuliz rely on computer calculations, the work clearly
re&(umes the supparting compntu: runs, snd the input and output

SR

The vonclusions presented are reasonable,

Aty acceptauce aritetia idontified have been met.

Revision history, if applicable, clearly documents revisions.
Apprapriate qualify requiremenis, including choice of goveming

procedure, have been identified,

Whese sppropriate, applicable construction and aperating )

experience has begn considered. A
Where appropriate, the specified parts, equipment, and processes

are suitable for he required application. [

Whexe apprapriate, apecified materials are compatible with each / ﬁ

listings are provided, . .
Where computer calculations are used, apprapriate analysis : ) p.
mcters e used,
Aualytical steps in the analyses can be verified without recoutse to
the originatar, |
The results presented are reasonable.
7:
V"

other and the design environmeantal conditions to which they will be
exposed.

Where appropriale, adequate maintenznce features and ]
requirements are specified. -

Where apprapriate, accessibility and other design provisions are

adequate for perfonmance of routine maintenance and repair. lﬂé /

X
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Where appropriate, adequate accessibility is provided to perform
the in-service inspection required during system life. \ J Lo
Where appropriate, design considered radiation exposure to the \

ublic and plant personnel. ) LB
Where appropriate, adequate handling, storage, cleaning, and \ '
shipping requirements have been specified. J "5
Where appropriate, adequate identification requirements have been W
specified. JLP




PAGE 88

PAGE 84

JANBOSTELMAN
ALIUN SULENCE AND TE

4425453941
DVD-BI 28233

49: 94D

Ud/2b/s2Udh  15:uh

Udf LB LOUYD

NEDC2$=93/Rev_L

® Att__/__pagelZebot {72 Page:_H4_of H4__
ALIO " ' Calc. No.: ALION-CALNPFD-3236-001
s dns : Rev. Number: 1

SCLUNKE Mo HETMISOY

‘Whete appropaiate, adequate accessibility is provided to perform

the in-sereice inspection required during g ystem life /6

‘Where appropeiate, design considered radiation exposure to the - / p

public and plant personne),

Where appropriate, adequase hendling, storege, cleaning, and I

§ shipping requirernents have beca specified. }
Where appropriate, adequate identification requirements have becn o, LA i p

specificd.






