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INTRODUCTION
PURPOSE

The purpose of this calculation is to assess the impact of the Alternative Source Term (AST)
of a Rod Ejection accident on the doses to Technical Support Center (TSC) personnel. This
analysis was performed in accordance with the requirements of USNRC Regulatory Guide
1.183 (Reference 4.3). As a result of the accident, a small fraction of the core is assumed to
melt and 10% of the fuel rods in the core are considered to fail and their gap activity is released
to, and simultaneously mixed with, the reactor coolant.

The conservative analysis assumes that the plant is operating at equilibrium levels of
radioactivity in the primary and secondary systems prior to the postulated rod ejection
accident as a result of coincident fuel defects (1%) and steam generator tube leakage (1gpm).
Following the postulated rod ejection accident, two activity release pathways are analyzed to
determine the radiological consequences of the accident. The first release pathway is via
containment leakage of activity released to the containment from the reactor coolant. No
credit is assumed for removal of iodine within containment by the reactor building sprays.
The second pathway is via the contaminated steam from the secondary system which is
released through the relief valves since it is assumed that offsite power is lost. No mass
transfer from the primary to the secondary system through steam generator tube leakage is
assumed after system pressures are equalized.

OBJECTIVE

The objective of this analysis is to demonstrate that the VCSNS design features, following the
Rod Ejection accident, provide sufficient margin to ensure that the post accident TSC doses
satisfy the 10CFR50.67 Accident Source Term criteria (Reference 4.1), 10CFR50 Appendix
A, General Design Criteria (GDC) 19 (Reference 4.2), and the guidance in USNRC
Regulatory Guide (RG) 1.183 (Reference 4.3).

ACCEPTANCE CRITERIA

The TSC is to provide direct management and technical support to the control room during an
accident; consequently it shall have the same radiological habitability as the control room
under accident conditions. TSC personnel shall be protected from radiological hazards,
including direct radiation and airborne radioactivity from in-plant sources under accident
conditions, to the same degree as control room personnel.

The TSC acceptance criteria for the radiological consequences of this accident are the same as
the control room radiation exposures; within the 10CFR50.67 limits; specifically:

Adequate radiation protection is provided to permit access to and occupancy of the TSC under
accident conditions without personnel receiving radiation exposures in excess of 0.05 Sv (5
rem) total effective dose equivalent (TEDE) for the duration of the accident.
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APPROACH

To demonstrate the margin provided by the plant’s design features in complying with the
regulatory guidelines and requirements, a design basis analysis for the Rod Ejection accident
is evaluated. The dose models used to calculate the TSC radiological consequences are based
on those presented in RG 1.183. The RADTRAD computer code (Reference 4.4) is used to
calculate the TSC doses. This code was developed for the NRC and is used to calculate
radiation doses by simulating the movement of radioactivity through various regions of the
Containment, its removal by various processes, and its leakage to the environment. The
protected TSC operator doses from the inleakage of radioactive materials into the control
building are calculated based upon a whole body geometry factor as described by Murphy-
Campe (Reference 4.5).
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ASSUMPTIONS

The analysis is consistent with the guidance provided in USNRC Regulatory Guide 1.183
(Reference 4.3, Appendix H).

Acceptable assumptions regarding core inventory and the release of radionuclides from the
fuel are provided in Regulatory Position 3 and Appendix H of Reference 4.3. For the rod
ejection accident, the release from the breached fuel is based on the estimate of the number of
fuel rods breached, the radial peaking factor, and the assumption that 10% of the core inventory
of the noble gases and iodines is in the fuel gap (Table 3, Note 11 of Reference 4.3). For
conservative reasons, 12% of the alkali metals are assumed to be released from the gap
(Table 3, Note 11 of Reference 4.3). The release attributed to fuel melting is based on the
fraction of the fuel that reaches or exceeds the initiation temperature for fuel melting, the
radial peaking factor, and Table 2 and Appendix H.1 of Reference 4.3. It is assumed that
100% of the noble gases and 25% of the iodines contained in that fraction are available for
release from containment. For conservative reasons, it is also assumed that 30% of the
alkali metals are available for release from containment. For the secondary system release
pathway, 100% of the noble gases and 50% of the iodines in that fraction are released to the
reactor coolant. For conservative reasons, it is also assumed that 50% of the alkali metals
are available for release in that fraction, are released to the reactor coolant. (Reference 4.3,
Appendix H.1).

Two release cases are to be considered. In the first, 100% of the activity released from the
fuel should be assumed to be released instantaneously and homogeneously through the
containment atmosphere. In the second, 100% of the activity released from the fuel should
be assumed to be completely dissolved in the primary coolant and available for release to the
secondary system (Reference 4.3, Appendix H.3).

The chemical form of radioiodine released to the containment atmosphere should be assumed
to be 95% cesium iodide (Csl), 4.85% elemental iodine, and 0.15% organic iodide. If
containment sprays do not actuate or are terminated prior to accumulating sump water, or if the
containment sump pH is not controlled at values of 7 or greater, the iodine species should be
evaluated on an individual case basis. Evaluations of pH should consider the effect of
acids created during the rod ejection accident event, e.g., pyrolysis and radiolysis products.
With the exception of elemental and organic iodine and noble gases, fission products should
be assumed to be in particulate form (Reference 4.3, Appendix H.4).

lodine releases from the steam generators to the environment should be assumed to be 97%
elemental and 3% organic (Reference 4.3, Appendix H.5).

A reduction in the amount of radioactive material available for leakage from the
containment that is due to natural deposition, containment sprays, recirculating filter systems,
dual containments, or other engineered safety features may be taken into account. Refer to
Appendix A to this guide for guidance on acceptable methods and assumptions for
evaluating these mechanisms (Reference 4.3, Appendix H.6.1). Credit is taken for natural
deposition removal of aerosols using the RADTRAD 10% Power’s model in this analysis.
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The containment should be assumed to leak at the rate incorporated in the technical specifications
at peak accident pressure for the first 24 hours, and at 50% of this leak rate for the remaining
duration of the accident. Peak accident pressure is the maximum pressure defined in the
technical specifications for containment leak testing. Leakage from sub atmospheric
containments is assumed to be terminated when the containment is brought to a sub atmospheric
condition as defined in technical specifications (Reference 4.3, Appendix H.6.2).

A leak rate equivalent to the primary-to-secondary leak rate limiting condition for
operation specified in the technical specifications should be assumed to exist until shutdown
cooling is in operation and releases from the steam generators have been terminated
(Reference 4.3, Appendix /H.7.1).

The density used in converting volumetric leak rates (e.g., gpm) to mass leak rates (e.g., lbm/hr)
should be consistent with the basis of surveillance tests used to show compliance with leak rate
technical specifications. These tests typically are based on cooled liquid. The facility’s
instrumentation used to determine leakage typically is located on lines containing cool liquids.
In most cases, the density should be assumed to be 1.0 gm/cc (62.4 1bm/ft’) (Reference 4.3,
Appendix H.7.2).

All noble gas radionuclides released to the secondary system are assumed to be released to the
environment without reduction or mitigation (Reference 4.3, Appendix H.7.3).

The transport model described in assumptions 5.5 and 5.6 of Appendix E should be utilized

for iodine and particulates (Reference 4.3, Appendix H.7.4). Please note, since there is no
steam generator failure, portions of Appendix E.5 are not applicable. Section E.6 does not
apply because steam generator tube uncovery does not occur. g

The primary-to-secondary leakage to the SGs is assumed to mix instantaneously and
homogeneously with the secondary water without flashing.

The radioactivity in the secondary water is assumed to become a vapor at a rate that is the
function of the steaming rate and the partition coefficient. A partition coefficient for iodine of
100 may be assumed. Although Reference 4.3, Appendix E, footnote 3 defines the partition
coefficient in terms of I, or elemental iodine, it is assumed that the factor of 100 is an overall
partition coefficient, applicable to all iodine species. It is conservatively assumed that the
partition coefficient for the alkali metals is 100, the same as the halogens.

No credit is taken for the pressure reducing effect of the pressurizer relief valves, pressurizer
spray, steam dump or controlled feedwater flow after plant trip.

It is assumed that at the time of reactor trip, there is a loss of offsite power. This drives the
release from the secondary coolant system through the steam generator atmospheric relief
valves or safety valves, since condenser cooling is lost. )

Isotopes considered in the AST radiological consequence analyses are restricted to the 60
isotopes addressed in the RADTRAD Computer Code (Reference 4.4).
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The release from the Reactor Building is assumed for the duration of the accident; 0 — 720
hours. The release from the secondary system as a result of steam dump through the relief
valve to the atmosphere terminates at 24 hours. At this point, no steam and activity are
released to the environment. :

Per Reference 4.3, Table 3, the non-LOCA {fraction of fission products inventory in the gap is
acceptable for use if the peak fuel burnup does not exceed 62,000 MWD/MTU and the
maximum linear heat generation rate does not exceed 6.3 kw/ft. peak rod average power for
burnups exceeding 54 GWD/MTU. To account for possible variation in burnup and rod
power, the Table 3 non-LOCA fraction of fission products inventory in the gap is
conservatively doubled based on Reference 4.15. '

It is assumed that the TSC does not isolate for the Reactor Building release pathway or the
steam generator release pathway for the duration of the accident. There is no filtration or
reduction in the make-up air supply.

It is assumed that the mass and associated activity released for various time periods is linear.

COMPUTER CODES

RADTRAD version 3.03 validated by WorleyParsons 5/27/2003.
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DESIGN INPUTS

Consistent with RG 1.183, Section 3.1 and Appendix H.1 (Reference 4.3) and Reference 4.9,
the AST Rod Ejection dose analysis is performed at 102% of the core thermal power level
(1.02 x the Original License Thermal Power of 2900 MWy,), or 2958 MWy, (Reference 4.12).

The core inventory of the radionuclide groups required for non-LOCA events, based on
Tables 3 and 5 of Regulatory Position 3.0 of Reference 4.3, at 102% of the core thermal
power is obtained from Reference 4.12 and reproduced below in Table 1. Please note, only
the noble gas, halogen, and alkali metal isotopes required per References 4.3, 4.4, and 4.17
are included. Core inventories for the design basis source term are taken from Reference

" 4,12, Table 5-9. lodine activity is increased by a factor of 2 to account for the Reference 4.12

TID-14844 release fraction.

Table 1: Core Activity at T = o

Activity Activity
Isotope (Ci) Isotope (Ci)

Kr-85 | 8.30E+05 | Xe-133 | 1.70E+08
Kr-85m | 2.72E+07 | Xe-135 [ 3.70E+07
Kr-87 | 4.96E+07 | Cs-134 | 1.01E+07
Kr-88 | 6.71E+07 | Cs-136 | 3.08E+06
Rb-86 | 4.43E+04 | Cs-137 | 5.66E+06
1-131 8.20E+07
[-132 1.20E+08
1-133 1.68E+08
1-134 1.80E+08
I-135 1.54E+08

(1). Please note, for conservative reasons, for all isotopes not included in Reference 4.12, the
default core inventories from Table 1.4.3.2-2 of Reference 4.4, corrected to a core thermal
power of 2958MWt, are included in this analysis. In addition, the noble gas and iodine core
inventories from Reference 4.12 and the corrected core inventories from Reference 4.4 were
compared and the larger of the two concentrations is used in this analysis.

The release fraction from the melted fuel is based on Attachment H and Regulatory Position
3.2, Table 2 of Reference 4.3, 100% for the nobles, 25% for the iodines, and 30% for the
alkali metals for the containment release pathway and 100% for the nobles, 50% for the
iodines, and 50% for the alkali metals for the steam generator release pathway. Per Reference
4.19, 0.25% of the core is conservatively assumed to experience fuel melt.




53

54

5.5

DCO00040-123, Revision 0
Page 13 of 126

Reactor coolant equilibrium fission and corrosion product specific activity, based on 1% fuel
defects, is taken from Reference 4.12, Table 5-15 and summarized below for the applicable
isotopes.

Table 2: Reactor Coolant Fission and
Corrosion Product Specific Activity at Equilibrium

Activity Activity
Isotope | (uCi/gm) | Isotope | (nCi/gm)
Kr-85 7.6E+00 | Xe-133 | 2.9E+02
Kr-85m | 1.8E+00 | Xe-135 | 8.6E+00
Kr-87 1.1IE+00 | Cs-134 | 4.4E+00
Kr-88 3.2E+00 | Cs-136 | 4.5E+00
Rb-86 3.6E-02 | Cs-137 | 2.1E+00
1-131 3.0E+00
1-132 3.1E+00
1-133 4.6E+00
1-134 6.0E-01
1-135 2.4E+00

The release fraction from the breached fuel is based on Regulatory Position 3.2, Table 3
(reproduced below as Table No. 3) and Note 11 of Reference 4.3 which specifies for the PWR
rod ejection accident, the gap fractions are assumed to be 10% for iodines and noble gases. Per
Section 2.16, the release fractions are conservatively doubled. The percent of the fuel rods
breached is 10 percent per Reference 4.8. The release fractions from Table 3 are used in
conjunction with the fission product inventory calculated with the maximum core radial peaking
factor. The maximum radial peaking factor, which is also referred to as the peak integral pin
power channel factor or nuclear enthalpy rise hot channel factor, for the core is 1.7, Reference
4.12.

Table 3: Fraction of Fission Product
Inventory in the Gap Available for Release

Corrected
Group Fraction | Fraction
Noble Gases 0.10 0.20
Halogens 0.10 0.20
Alkali Metals 0.12 0.24

Per References 4.19, 4.20, 4.21, and 4.22:

Previous analysis evaluated a steam release from the 3 steam generators of 33,000 lbs (0 — 150
seconds). This analysis assumes the mass release is identical to the mass released utilized for the
locked rotor analysis: -

Steam released from the 3 steam generators is:
447,900 lbs (0 — 2 hours)

868,300 Ibs (2 — 8 hours)

1,200,000 Ibs (8 — 24 hours)
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The dose acceptance criteria (References 4.1 & 4.3) is 5 Rem TEDE for the TSC.

Per Reference 4.12, the mass of the reactor coolant system is 1.8E+08 grams or 4.0E+05 lbs
(1.8E+08 gm * 1 1b/454 gm).

Per Reference 4.12, Table 7.1 the total water mass of the three steam generators is 340,000
Ibs.

Secondary coolant specific activity in uCi/lb, based on the technical specification limit of 0.1
uCi/gm of Dose Equivalent I-131 of the primary coolant specific activity from Section 5.1.4
of Reference 4.13 is provided below. Note that the specific activity is in units of uCi/Ib.

[-131 3.93E+01 I-134  4.07E-04
I-132  2.90E-02 I-135  2.59E-01
I-133  5.74E+00

The VCSNS TSC design features include post accident isolation with filtered supply and
pressurization. The following parameters are utilized in accessing the post-accident dose
consequences to TSC personnel.

The total free volume of the TSC envelope located in the basement of the new Nuclear
Operations Building (elevation 100°) is 207,000 ft* per Reference 4.10. The TSC envelope.
consists of all the areas depicted on the basement floor plan (Reference 4.10.a) excluding the
south stairwell and area way open to above (southwest corner). The area between column
lines B and G.2 and 2 and the fire wall running north-south is approximately 80’ by 110” or
8,800 ft>. The area between column lines B and V and the fire wall running north-south and 5
is approxgmately 36’ by (200° — 12”) or 6,768 ft>. The total area is 8,800 ft* + 6,768 ft or
15,568 ft“.

The height of the TSC envelope is determined per Reference 4.10.b, Cross Section 3. The
basement and first floor finished elevations of 100’ and 120’ are used. A first floor thickness
of 1’ is assumed. The total height is (120’ — 1’) -~ 100’ or 19°. The total volume of the TSC
envelope is 15,568 ft* * 19 or 295,792 ft*. It is assumed that 30 percent of the volume
consists of components and/or structures, thus the total available free air volume is:

VTs¢ Envelope = 295,792 ft* * 0.7 or 2.07E+05 ft*

For this accident analysis, manual operator action is required for the TSC to function in the
emergency mode of operation. Consequently, it is conservatively assumed that the TSC never
enters the emergency mode of operation (no filtration of make-up air through through the
filtered air handling unit FFU-1.

TSC Normal Air Handling System flow rates, flow path and potential unfiltered leakage are
determined below. '

The Basement plan HVAC ductwork is provided in Reference 4.10.c. During normal
operation, supply air enters the TSC envelope through the fan filter unit (FFU-1). The filters
are by-passed and the make-up air is distributed throughout the TSC envelope with air
handling unit AHU-0-1. Per Reference 4.10.d, AHU-0-1 has a capacity of 12,000 cfm.
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Per Reference 4.11, Section 15940 - HVAC sequence of operation is as follows:

3.09 Technical Support Center (TSC)
A. Non-Emergency Mode of Operation.
1. AHU-0-1 shall operate as specified for VAV air handling unit(s) with static
pressure optimization.
2. Modulate return air damper in TSC space to maintain 1/8" wg positive pressure
between the TSC space and the adjacent corridor.

Flow Rates under TSC Normal Operation
Makeup air through AHU-0-1: 12,000 cfm

It is assumed that the TSC does not isolate for the duration of the accident. A total of 13,000
cfm of unfiltered outside air is assumed to flow into and out of the TSC. 13,000 cfm
conservatively bounds the expected design flow rate (AHU-0-1) of 12,000 cfm. The doses are
conservatively calculated assuming no credit for filtration for the duration of the accident.

Reference 4.6 provides post-accident offsite y/Q’s (sec/m’) at the EAB and LPZ. These values
were utilized in other calculations to determine the offsite doses as a result of FSAR Chapter 15 design
basis accidents. These X/Q’s are included in the RADTRAD files as a “check” for model correctness.
Reference 4.7 Appendix 2 provides the post-accident X/Q’s at the TSC. For conservative reasons,
releases from Containment and through the safety release valves are assumed to be from the southwest
corner of the Intermediate Building. TSC atmospheric dispersion factors are not adjusted to reflect the
anticipated post-accident occupancy factors of Reference 4.3. Results are summarized in Table 4
below.

Table 4: TSC & Offsite Atmospheric Dispersion Factors

Time TSCH TSCH
Period EAB LPZ Cont. Release | SG Release
0—2 hours | 1.24E-04 - 3.9E-05 3.9E-05
0 — 8 hours 2.42E-05
2 - 8 hours 3.3E-05 3.3E-05
8 - 24 hours 1.68E-05 1.6E-05 1.6E-05
1 - 4 days 7.55E-06 1.2E-05 1.2E-05
4 - 30 days 2.40E-06 8.7E-06 | 8.7E-06

(1) Note: These values have not been corrected for TSC occupancy.
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5.12  Offsite and TSC breathing rates are per Reference 4.3, Sections 4.1.3, and 4.2.6.

Table 5: TSC & Offsite Breathing Rates

Offsite (EAB and LPZ) TSC
Time Rate (m’/sec) Time Rate (m3/sec)
0-8 hr 3.5E-04 0-30 days 3.5E-04
8-24 hr 1.8E-04
1-30 days 2.3E-04

5.13  Per Reference 4.3, Section 4.2.6, TSC Occupancy Factors are as follows:

Table 6: TSC Occupancy Factors

Time Occupancy Factor
0-24 hours 1.0
1-4 days 0.6
4-30 days 0.4

5.14  Containment Volume: The free air volume of the Reactor Building is given in FSAR Table
6.2-1 and is equal to 1.84E+06 ft°.

5.15 Containment Leak Rate: The design basis leakage rate for the Reactor Building is given in
FSAR Table 6.2-1 as 0.2 percent/day for the first 24 hours, reduced to 0.1 percent/day
thereafter for the duration of the accident. Per Section 2.7, the leak rate may be reduced after
the first 24 hours to 50% of the Technical Specification leak rate.

5.16 Technical specification maximum primary to secondary leak rate is 1.0 gpm (500.5013 lbs/hr)
from all three intact steam generators per Reference 4.16. Per Reference 4.22, primary to
secondary system pressures are equalized after 24 hours, thus terminating primary to
secondary leakage in the steam generators.
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5.17 Isotopic decay constants are taken from FSAR Table 15A-2 and Reference 4.23.

Table 7: Isotopic Decay Constants

Decay Decay
Constant Constant
Isotope | (1/sec) Isotope (1/sec)
Kr-85 | 2.04E-09 | Xe-133 | 1.52E-06
Kr-85m | 4.41E-05 | Xe-135 | 2.11E-05
Kr-87. | 1.48E-04 | Cs-134'" | 1.07E-08
Kr-88 | 6.95E-05 | Cs-136" | 6.10E-07
Rb-86V | 4.30E-07 | Cs-137" | 7.28E-10
I-131 9.96E-07
I-132 8.26E-05
[-133 9.20E-06
1-134 2.20E-04
I-135 2.86E-05

(1) Rb-86 half-life = 18.66 days, Cs-134 half-life = 2.062 years
(1) Cs-136 half-life = 13.16 days, Cs-137 half-life = 30.17 years
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METHODOLOGY

Consistent with the current licensing basis, as discussed in the VCS UFSAR Section 15.4.6
and RG 1.183, Appendix H (Reference 4.3), this analysis considers two conservative events
with 1 percent fuel defects with 10 percent failed fuel and 0.25% melted fuel.

Case 1: Containment [.eakage

For Case 1, the ejected control rod is assumed to breach the reactor pressure vessel (RPV),
effectlvely causing the equivalent of a small break loss of coolant accident. In this case,
all activity from damaged fuel that has been mixed with the primary coolant of the reactor
coolant system (RCS) leaks directly to the containment volume. This flashed release is
assumed to instantaneously and homogeneously mix with the containment atmosphere and
subsequently be available for release to the environment via a containment leak rate limit
per Technical Specification limits at peak accident pressure for the first 24 hours and
reduced by 50% after 24 hou(rs, based on the containment pressure decreasing over time.

Case 2: Steam Generator Safety Relief Val\./es Release

For Case 2, no breach of the RPV is assumed following the rod ejection. In this case, reactor
coolant system (RCS) integrity is maintained and all activity from damaged fuel that has been
mixed with the RCS leaks to the secondary side through the steam generator (SG) tubes at a
technical specification limit rate of 1.0 gpm total leakage. Activity is available for release to
the environment through steaming of the SG power operated relief valves (PORVs). In
addition to the activity released from the primary to secondary coolant, iodine activity in the
secondary coolant at the TS limit is also assumed to be released.

Utilizing the assumptions in Section 2.0 and the design mput data presented in Section 5.0,
the Rod Ejection accident is calculated in compliance with RG 1.183 (Reference 4.3). This
evaluation is provided in Section 7.0.

The applicable design inputs, as previously presented, are used to model the Rod Ejection
accident utilizing the RADTRAD computer code (Reference 4.4). The detailed description of
the RADTRAD inputs can be found in Section 7.0. Attachment 2 provides the activity
available for release to the environment from the breached fuel and existing equilibrium
primary and secondary radioisotopic concentrations.

The conservative activities released to the containment and environment are input into
RADTRAD NIF file (Attachment 3). Based on assumption 2.15, the containment leakage
RFT file release time is set from 0 to 720 hours with 100 percent of the source available for
release at T = 0 hours and the SG PORYV release RFT file release time is set from O to 24
hours. The release fractions for the 0 - 2,2 — 8, and 8 — 24 hour time periods are based on
the fraction of the activity released to the environment for a specified time period as a
function of the total release of activity to the environment. The dose conversion factor INP
file is the RADTRAD default file.
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Table 8 summarizes the 3 cases analyzed.

Table 8: RADTRAD Input/Output File Identification

" Release | Case. ~ FileName
Cor(ljt:;ztrllent Conservative 7 Containment Leakage - Conservative Case.o0
SG PORV

Conservative 8 SG Dump - Conservative Case.o0
Case 2
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COMPUTATIONS

Conservative Case — Containment Leakage

Calculation of Activity Released to Containment

Activity released to the containment results from 3 sources; (a) activity in the primary system
based on 10% failed fuel with a gap release per Table 3, Note 11 of Reference 4.3, (b) activity
in the primary system based on 0.25% melted fuel with a release per Appendix H.1 and Table
2 of Reference 4.3, and (c) equilibrium activity in the primary system based on 1% fuel
defects.

Primary system reactor coolant activity release to the containment is calculated as follows:

The activity in the reactor core released from the gap, based on 10% failed fuel is calculated
as follows:

The equilibrium activity in the reactor core is given in Section 5.2, Table 1.

Cp(ff) = ACi * FRP * O5F * FG

where:
Cp(ff) = activity of isotope i in the primary coolant in curies resulting from 10%
failed fuel
Aci = curies of isotope i in the core, including the uncertainty factor of 1.02
per Section 5.2, Table 1
Frp = maximum radial peaking factor assumed for damaged fuel assembly
per Section 5.4 (unit less)
= 1.7
%FF = percent failed fuel per Section 5.4 (unit less)
= 10 percent
Fg = fraction of isotope i activity in damaged fuel rods that escapes as a gap

release per Section 5.4 (unit less).

Using this methodology, the design basis activity released to the primary coolant as a result of
10% failed fuel is provided in Attachment 2.
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B. The activity in the reactor core released, based on melted fuel is calculated as follows:

The equilibrium activity in the reactor core is given in Section 5.2, Table 1.

Cp(fm) = ACi * FRP * OFM * FG

where:
Cp(fm)

Aci

Frp

%FM

Fo

activity of isotope i in the primary coolant in curies resulting from fuel
melt -

curies of isotope i per core, including the uncertainty factor of 1.02 per
Section 5.2, Table 1

maximum radial peaking factor assumed for damaged fuel assembly
per Section 5.4 (unit less)
1.7

percent fuel melt per Section 5.2 (unit less) = 0.25%
fraction of isotope i activity in damaged fuel rods that reaches or

exceeds initiation temperature for fuel melt release per Section 5.2 (unit
less).

Using this methodology, the design basis activity released to the primary coolant as a result of
fuel melt is provided in Attachment 2.
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Equilibrium reactor coolant activity based on 1% fuel defects is calculated as follows:

The equilibrium activity in the reactor coolant, based on 1% fuel defects, is provided in
Section 5.3, Table 2 in uCi/gm. Assuming 1 pound is equal to 454 grams and 1 curie is equal
to 1E+06 uCi, the equilibrium reactor coolant activity is converted to Ci. The activity in the
reactor coolant is calculated as follows.

Cp(fd) = Ac; * 454 * 1/1E+06 * M

where:
Cp(fd) = equilibrium activity of isotope i in the primary coolant in curies
resulting from 1% fuel defects
Aci = uCi/gm of isotope i in the primary. equilibrium reactor coolant (based
on 1% fuel defects) per Section 5.3, Table 2
M = mass of primary reactor coolant per Section 5.7 is 4.00E+05 lbs

The activity released to containment is the sum of the three sources calculated above. Release
from the reactor building to the environment is per plant technical specification limits
provided in Section 5.15.

Using this methodology, the design basis activity from the reactor building available for
release to the environment for the time period 0 -720 hours at the plant technical specification
limit is provided in Attachment 2.

Computer program RADTRAD source input file (NIF file) Design Containment Release.nif is
created based on the activity available for release calculated above and provided in
Attachment 3. The associated release fraction file (RFT file) Design Containment Release.rft
is provided in Attachment 4.
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RADTRAD Input Description

A visual representation of the Rod Ejection event is given in Attachment 1 and developed
below (per Sections 2.0, 5.0, 6.0, and 7.1.1).

The activity released to the environment is assumed to be released as a ground level release
from the southwest corner of the Intermediate Building for the duration of the accident; 0 —
720 hours (Section 2.15). All leakage (per technical specification limits) is immediately
released to the environment without holdup, plateout, filtration, or dilution.

Thé RADTRAD model input consists of 3 volumes, 4 flow pathways, and 3 dose locations.

Source inventory (activity available for release to the environment) is input as a user defined
NIF file provided in Attachment 3.

Release fractions and timing data for the Rod Ejection event are input as a user defined RFT
file provided in Attachment 4.

RADTRAD Volume 1 represents the activity available for release to the environment from
the Reactor Building:
e Volume is 1.84E+06 ft* (Section 5.14)

RADTRAD Volume 2 represents the Envifonment:
e No input required

RADTRAD Volume 3 represents the TSC:
e TSC habitability volume equals 2.07E+05 ft* (Section 5.10)

RADTRAD Pathway 1 represents the activity release to the environs:
e Release rate is per technical specification limits: 0.2 percent/day for the first 24 hours,
reduced to 0.1 percent/day thereafter for the duration of the accident (Section 5.15)

RADTRAD Pathway 2 represents the TSC Outside Air Makeup Pathway:
e Normal Mode — Outside air intake equals 12,000 cfm 0 minutes through the duration of

the accident (Section 5.10)
o No Emergency Mode or Filtration

RADTRAD Pathway 3 represents the TSC Unfiltered Air Inleakage Pathway:

e TSC unfiltered air inleakage is conservatively assumed to be 1,000 cfm 0 minutes
through the duration of the accident (Section 5.10)
e No filter is applied to this pathway (Section 5.10)

RADTRAD Pathway 4 represents the TSC Exhaust Air Pathway: ,
e Exhaust air flow equals intake and inleakage, 12,000 cfm plus 1,000 cfm = 13,000 cfm 0

minutes through the duration of the accident (Section 5.10)
e No filter is applied to this pathway (Section 5.10)
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7.1.2.8 RADTRAD Dose Location 1 — EAB:
e X/Q value per Table 4 used for 0 - 720 hours
e Breathing rate values per Table No. 5 (0 - 720 hours)

7.1.2.9 RADTRAD Dose Location 2 — LPZ;
e X/Q values per Table 4
e Breathing rate values per Table 5

7.1.2.10 RADTRAD Dose Location 3— Protected TSC -
e X/Q values per Table 4
e Breathing rate per Table 5
e Occupancy values per Table 6

7.1.2.11 RADTRAD Source Term:

e Use the user defined source inventory file Design Containment Release.nif. This file is
determined in Attachment No. 2 and provided in Attachment 3.
Modeled power level as 1.000000 MWy,
Model isotopic decay and daughter in-growth
Use the user defined RADTRAD release fraction file, Design Containment Release.rft.
Use the default RADTRAD FGR 11 & 12 dose conversion factors for the MACCS 60
isotope inventory, Fgr11&12.inp .
e Jodine chemical fractions: aerosol — 0.9500, elemental — 0.0485, and organic — 0.0015

7.1.2.12 RADTRAD Control Qptions:
e Applicable Control Options are selected for the additional data supplied in the output
printout

The resulting RADTRAD output files (see Table 8) is: Containment Leakage - Conservative
Case.o0 (Attachment 5).
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Conservative Case — SG PORYV Release

Calculation of Activity Released to Environment

Primary coolant activity released to the steam generators results from 3 sources; (a) activity in
the primary system based on 10% failed fuel with a gap release per Table 3, Note 11 of
Reference 4.3, (b) activity in the primary system based on 0.25% melted fuel with a release
per Appendix H.1 and Table 2 of Reference 4.3, and (¢) equilibrium activity in the primary
system based on 1% fuel defects. .

Primary system reactor coolant activity release to the steam generators is calculated as
follows:

The activity in the reactor core released from the gap, based on 10% failed fuel is calculated
as follows:

The equilibrium activity in the reactor core is given in Section 5.2, Table 1.

Cp(ff) = Ac; * Frp * %FF * Fg

where:
Cp(ff) = activity of isotope i in the primary coolant in curies resulting from 10%
failed fuel
Aci = curies of isotope i in the core, including the uncertainty factor of 1.02
per Section 5.2, Table 1
Frp = maximum radial peaking factor assumed for damaged fuel assembly |
per Section 5.4 (unit less) |
= 1.7
%FF = percent failed fuel per Section 5.4 (unit less)
= 10 percent
Fo = fraction of isotope i activity in damaged fuel rods that escapes as a gap

release per Section 5.4 (unit less).

Using this methodology, the design basis activity released to the primary coolant as a result of
10% failed fuel is provided in Attachment 2.
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B. The activity in the reactor core released, based on melted fuel is calculated as follows:

The equilibrium activity in the reactor core is given in Section 5.2, Table 1.

where:

Cp(fm) = Aci * Frp * %FM * Fg

Cp(fim)

Aci

Frp

%FM

Fg

activity of isotope i in the primary coolant in curies resulting from
melted fuel

curies of isotope i per core, including the uncertainty factor of 1.02 per
Section 5.2, Table 1

maximum radial peaking factor assumed for damaged fuel assembly
per Section 5.4 (unit less)
1.7

percent fuel melt per Section 5.2 (unit less) = 0.25%
fraction of isotope i activity in damaged fuel rods that reaches or

exceeds initiation temperature for fuel melt release per Section 5.2 (unit
less).

Using this methodology, the design basis activity released to the primary coolant as a result of
fuel melt is provided in Attachment 2.
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Equilibrium reactor coolant activity based on 1% fuel defects is calculated as follows:

The equilibrium activity in the reactor coolant, based on 1% fuel defects, is provided in
Section 5.3, Table 2 in uCi/gm. Assuming 1 pound is equal to 454 grams and 1 curie is equal
to 1E+06 uCi, the equilibrium reactor coolant activity is converted to Ci. The activity in the
reactor coolant is calculated as follows.

Cp(fd) = Ac; * 454* 1/1E+06 * M

where:
Cp(fd) = equilibrium activity of isotope i in the primary coolant in curies
resulting from 1% fuel defects
Aci = uCi/gm of isotope i in the primary equilibrium reactor coolant (based
on 1% fuel defects) per Section 5.3, Table 2
M = mass of primary reactor coolant per Section 5.7 is 4.00E+05 1bs

The activity released from the primary reactor coolant to the steam generator is calculated as
follows:

Activity leaked to steam generator.

Csg=Cp*I/M*Lp*PF*T

Where:
Csg = primary system activity leaked to steam generator in Ci

Cp = primary coolant concentration in Ci

Cp =  Cp(f) + Cp(fm) + Cp(fd)

M = mass of the primary reactor coolant

= 4.00E+0S5 pounds, Section 5.7
Lp = primary to secondary leak rate, 1.0 gpm
1.0 gpm = 1 gal/min * 60 min/hr * 1 ft/7.4805 gal * 62.4 1b/ft>

= 500.5013 Ibs/hr

The density of 62.4 Ib/ft> for the pressurized primary fluid for the primary to secondary leak
rate is based on the guidance of Section 2.9 and utilized in the secondary coolant system
equilibrium analysis (Reference 4.18).

PF = steam generator partition coefficient is 0.01 for iodines and alkali
metals; no holdup for the noble gases (1), Section 2.11

T = time in hours

Using this methodology, the design basis activity from the primary reactor coolant (based on
10% failed fuel, 1% fuel defects, and 0.25% melted fuel) available for release to the
environment is provided in Attachment 2 for the time periods 0 -2, 2 — 8, and 8 — 24 hours at
1.0 gpm primary to secondary system leak rates.
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E. Secondary system activity is calculated utilizing the single member decay chain
methodology of Reference 4.18, Section 1.2 assuming 1 pound is equal to 454 grams
and 1 hour is equal to 3600 seconds as follows:

Csg=Lp * Cp * 454/(Lb + A * Msg * 3600)

Csg = equilibrium activity concentration in secondary coolant for isotope i
(uCi/lb)

Lp = primary to secondary system leak rate (Ib/hr). 1.0 gpm for the conservative
case - Reference 4.18, Section 2.1(E):
1.0 gpm = 500.501303 1b/hr

Cp = primary coolant activity concentration 1% fuel defects (uCi/gm)

Lb = steam generator blowdown (Ibs/hr)

Conservative SG Blowdown = 12,756 Ib/hr (Reference 4.16, Section 3.1.1)
A = isotope decay constant (1/sec), Section 5.17, Table 7

Msg = steam generator water mass (total of all 3 in lbs).
340,000 (Reference 4.12, Table 7-1)

Using this methodology, the design basis activity from the equilibrium secondary reactor
coolant available for release is provided in Attachment 2.

The activity released from the equilibrium secondary reactor coolant to the environment is
calculated as follows:

Activity Released = Cp * M / PF * 1E+06
Cp = secondary equilibrium coolant concentration in uCi/lb
M = mass of the steam release from the 3 steam generators. Per Section 5.5,
447,900 1bs (0 — 2 hours), 868,300 1bs (2 — 8 hours), and 1,200,000 lbs
(8 — 24 hours)

1/1E+06 = conversion factor, uCi to Ci

PF = steam generator partition coefficient is 0.01 for iodines and atkali
metals; no holdup for the noble gases (1)

Using this methodology, the design basis activity from the equilibrium secondary reactor .
coolant (based on 1% fuel defects) released to the environment is provided in Attachment 2
for the time periods 0 -2, 2 — 8, and 8 - 24 hours at 1.0 gpm primary to secondary system leak
rates.
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The total release from the steam generators to the environment is the sum of the primary and
secondary releases for the 0 — 2, 2 — 8, and 8 - 24 hour time periods at 1.0 gpm primary to
secondary system leak rates. Total releases as a function of time are presented in Attachment
2.

Computer program RADTRAD source input file (NIF file) Design SG Release.nif is created
based on the released activity calculated above and provided in Attachment 3. One file is
created; a 0 — 24 hour release for the 1 gpm primary to secondary leak rates. The release
fractions for the 0 -2, 2 — 8, and 8 — 24 hour time periods are based on the fraction of the
activity released to the environment for a specified time period as a function of the total
release of activity to the environment. The associated release fraction file (RFT file) Design
SG Release.rft is provided in Attachment 4.
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RADTRAD Input Description

A visual representation of the Rod Ejection event is given in Attachment 1 and developed
below (per Sections 2.0, 5.0, 6.0, and 7.2.1).

The activity released to the environment is assumed to be released as a ground level release
from the southwest corner of the Intermediate Building in a time period not to exceed 24
hours (Section 2.15). All leakage (steaming through either the steam generator atmospheric
relief valves or safety valves) is immediately released to the environment without holdup,
plateout, filtration, or dilution.

The RADTRAD model input consists of 3 volumes, 4 flow pathways, and 3 dose locations.
Source inventory (activity available for release to the environment) is input as user defined
NIF file provided in Attachment 3 for the 0 — 24 hour time period for the 1.0 gpm primary to

secondary reactor coolant leak rate.

Release fractions and timing data for the Rod Ejection event are input as a user defined RFT
file provided in Attachment 4 for the 0 — 24 hour time period.

RADTRAD Volume 1 represents the activity available for release to the environment:
e Volume is arbitrarily modeled as 1E+04 ft* (this has no impact on results)

RADTRAD Volume 2 represents the Environment:
o No input required

RADTRAD Volume 3 represents the TSC:
e TSC habitability volume equals 2.07E+05 ft* (Section 5.10)

RADTRAD Pathway 1 represents the activity release to the environs:

o Release rate is arbitrarily modeled as 1E+10 ft* to ensure a complete release of the
source (this is conservative). No removal mechanisms, such as filtration or holdup are
assumed to reduce the source term.

RADTRAD Pathway 2 represents the TSC Outside Air Makeup Pathway:

e Normal Mode — Qutside air intake equals 12,000 cfm 0 minutes through the duration of
the accident (Section 5.10)

e No Emergency Mode or Filtration

RADTRAD Pathway 3 represents the TSC Unfiltered Air Inleakage Pathway:
e TSC unfiltered air inleakage is conservatively assumed to be 1,000 cfm 0 minutes

through the duration of the accident (Section 5.10)
e No filter is applied to this pathway (Section 5.10)

RADTRAD Pathway 4 represents the TSC Exhaust Air Pathway:

e Exhaust air flow equals intake and inleakage, 12,000 cfm plus 1,000 c¢fm = 13,000 cfm 0
minutes through the duration of the accident (Section 5.10)

e No filter is applied to this pathway (Section 5.10)




7.2.2.8 RADTRAD Dose Location 1 — EAB:
e X/Q value per Table 4 used for 0 - 720 hours
e Breathing rate values per Table No. 5 (0 - 720 hours)

7.2.2.9 RADTRAD Dose Location 2 — [ PZ:
o  X/Q values per Table 4
o Breathing rate values per Table 5

7.2.2.10 RADTRAD Dose Location 3— Protected TSC
e X/Q values per Table 4 :
e Breathing rate per Table 5
e Occupancy values per Table 6

7.2.2.11 RADTRAD Source Term:
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e Use the user defined source inventory file Design SG Release.nif for the 1 gpm primary
to secondary leak rate. This file is determined in Attachment No. 2 and provided in

Attachment 3.

e Modeled power level as 1.0442 MWy, to obtain total 1-131 activity release at 24 hours,

1.0422 for increased inleakage case
e Model isotopic decay and daughter in-growth

Use the user defined RADTRAD release fraction file, Design SG Release.rft.
Use the default RADTRAD FGR 11 & 12 dose conversion factors for the MACCS 60

isotope inventory, Fgrl1&12.inp

¢ lodine chemical fractions: aerosol — 0.0000, elemental — 0.9700, and organic — 0.0300

7.2.2.12 RADTRAD Control Options:

s Applicable Control Options are selected for the additional data supplied in the output

printout

The resulting RADTRAD output files (see Table 8) is: SG Dump - Conservative Case.o0

(Attachment 6).
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Table 9 summarizes the results of the conservative hypothetical accident scenarios.

Table 9: Rod Ejection Dose In Rems TEDE

Case Integrated Dose Rem - TEDE Attachment
EAB LPZ TSC
NRC Acceptance Criteria 6.3 6.3 5.0
Containment Release 1.31 1.46 2.13 7
SG PORYV Release 0.77 0.68 0.76 8

Per Section 1.3, the dose acceptance criteria (References 4.1 & 4.3) for the Rod Ejection
event is given as 5 Rem TEDE for the TSC. Based on the results of Table 9, the TSC doses

resulting from the Rod Ejection event are acceptable.

The EAB and LPZ doses are the same as those provided in the AST Rod Ejection calculation
DC00040-101, Revision 1 (Reference 4.24).

DISPOSITION OF RESULTS

The results of this calculation are incorporated into the VCSNS FSAR Section 15.4.6.
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Volume 1

Containment
Volume

1.84E+06 ft°

FP 1
0.2%/day 0 — 24 hrs.

DC00040-123, Revision 0

RADTRAD Rod Ejection Model
Containment Release

Volume 2

Environment

0.1%/day 24 — 720 hrs.

Attachment 1
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FP 2 — 12,000 cfm unfiltered makeup (0.—720 hr.) |

FP 3 — 1,000 cfm unfiltered inleakage (0 — 720 hr.),

FP 4 — TSC exhaust: makeup

Volume 3

TSC
Habitability
Envelope

(2.07E+05 ft)

plus unfiltered inleakage
13,000 cfm (0 — 720 hr.)



Volume 1

Source
Volume

1.0+04 £

(arbitrary volume)
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RADTRAD Rod Ejection Model
SG PORYV Release
FP 2 - 12,000 cfm unfiltered makeup (0 — 720 hr.), Volume 3
FP1 Volume 2 " TSC
LOE+10 cfm > . Habitability
(arbitrary flow rate) Environment Envelope
No filtration or holdup s

FP 3 — 1,000 cfm unfiltered inleakage (0 — 720 hr.) |  (2.07E+05 ft)

FP 4 — TSC exhaust: makeup

plus unfiltered inleakage
13,000 cfm (0 — 720 hr.)
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 Attachment 2

Conservative Source Terms
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Containment Release
Calculation of Activity Released to the Primary Reactor Coolant
10% Failed Fuel from the Gap (Conservative Case Only)
Core'" | Radial | Percent | Available Gap Primary RC
Activity | Peaking | Failed | Gap Activity | Release Activity

Isotopes Ci Factor'” | Fuel® Ci Fraction Ci
Kr-85 8.30E+05 1.7 0.1 1.41E+05 0.2 2.82E+04
Kr-856m | 2.72E+07 1.7 0.1 4.62E+06 0.2 9.25E+05
Kr-87 4.96E+07 1.7 0.1 8.43E+06 0.2 1.69E+06
Kr-88 6.71E+07 1.7 0.1 1.14E+07 0.2 2.28E+06
Rb-86 4.43E+04 1.7 0.1 7.53E+03 0.24 1.81E+03
i-131 8.20E+07 1.7 0.1 1.39E+07 0.2 2.79E+06
1-132 1.20E+08 1.7 0.1 2.04E+07 0.2 4.08E+06
1-133 1.68E+08 1.7 0.1 2.86E+07 0.2 5.71E+06
-134 1.80E+08 1.7 0.1 3.06E+07 0.2 6.12E+06
1-135 1.54E+08 1.7 0.1 2.62E+07 0.2 5.24E+06
Xe-133 1.70E+08 1.7 0.1 2.89E+07 0.2 5.78E+06
Xe-135 3.70E+07 1.7 0.1 6.29E+06 0.2 1.26E+06
Cs-134 1.01E+07 1.7 0.1 1.72E+06 0.24 4.12E+05
Cs-136 3.08E+06 1.7 0.1, 5.24E+05 0.24 1.26E+05
Cs-137__ | 5.66E+06 1.7 0.1 9.62E+05 0.24 2.31E+05
Notes:

1. Section 5.2, Table 1

2. Section 5.4

3. Section 5.4, Table 3




Containment Release
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Calculation of Activity Released to the Primary Reactor Coolant
Melted Fuel (Conservative Case Only)

Attachment 2
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Core' Radial | Percent Fuel Primary RC

Activity | Peaking [ Melted | Fraction Activity
Isotopes Ci Factor? | Fuel® | Release Ci
Kr-85 8.30E+05 1.7 0.0025 1 3.63E+03
Kr-85m 2.72E+07 1.7 0.0025 1 1.16E+05
Kr-87 4.96E+07 1.7 0.0025, 1 2.11E+05
Kr-88 6.71E+07 1.7 0.0025 1 2.85E+05
Rb-86 4.43E+04 1.7 0.0025 0.3 5.65E+01
1-131 8.20E+07 1.7 0.0025 0.25 8.71E+04
1-132 1.20E+08 1.7 0.0025 0.25 1.28E+05
1-133 1.68E+08 1.7 0.0025 0.25 1.79E+05
1-134 1.80E+08 1.7 0.0025 0.25 1.91E+05
1-135 1.54E+08 1.7 0.0025 0.25 1.64E+05
Xe-133 1.70E+08 1.7 0.0025 1 7.23E+05
Xe-135 3.70E+07 1.7 0.0025 1 1.57E+05
Cs-134 1.01E+07 1.7 0.0025 0.3 1.29E+04
Cs-136 3.08E+06 1.7 0.0025 0.3 3.93E+03
Cs-137 5.66E+06 1.7 0.0025 0.3 7.22E+03
Notes:
1. Section 5.2, Table 1
2. Section 5.4 '
3. Section 5.2

4, Section 5.2




Containment Release
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Calculation of Total Primary Coolant Activity Based on 1% Fuel
Defects (Conservative Case Only)
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1% FD Primary Primary Primary | Primary
Coolant Coolant Coolant | Coolant
Concentration'” | Concentration® | Mass® | Activity
Isotopes uCi/gm Ci/llb Ibm Ci
Kr-85 7.60E+00 3.45E-03 4.00E+05 | 1.38E+03
Kr-85m 1.80E+00 8.17E-04 4.00E+05 | 3.27E+02
Kr-87 1.10E+00 4.99E-04 4.00E+05 | 2.00E+02
Kr-88 3.20E+00 1.45E-03 . 4.00E+05 | 5.81E+02
Rb-86 3.60E-02 1.63E-05 4.00E+05 | 6.54E+00
1-131 * 3.00E+00 1.36E-03 4.00E+05 | 5.45E+02
1-132 3.10E+00 1.41E-03 4.00E+05 | 5.63E+02
1-133 4.60E+00 2.09E-03 4.00E+05 | 8.35E+02
1-134 6.00E-01 2.72E-04 4.00E+05 | 1.09E+02
1-135 2.40E+00 1.09E-03 4.00E+05 | 4.36E+02
Xe-133 2.90E+02 1.32E-01 4.00E+05 | 5.27E+04
Xe-135 8.60E+00 3.90E-03 4.00E+05 | 1.56E+03
Cs-134 4.40E+00 2.00E-03 4.00E+05 | 7.99E+02
Cs-136 4.50E+00 2.04E-03 4.00E+05 | 8.17E+02
Cs-137 2.10E+00 9.53E-04 4.00E+05 | 3.81E+02
Notes:

1. Section 5.3, Table 2, based on 1% fuel defect

2. Conversion Factor = 454 gm/ib * 1 Ci/1E+06 uCi

3. Section 5.7




Containment Release

Total Primary Coolant Activity Available for

Release from Containment

DC00040-123, Revision 0
Attachment 2
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Total Activity

Released
to Coolant
Isotopes Ci

Kr-85 3.31E+04
Kr-85m 1.04E+06
Kr-87 1.90E+06
Kr-88 2.57E+06
Rb-86 1.87E+03
1-131 2.88E+06
1-132 4.21E+06
1-133 5.89E+06
1-134 6.31E+06
1-135 5.40E+06
Xe-133 6.56E+06
Xe-135 1.42E+06
Cs-134 4.26E+05
Cs-136 1.30E+05
Cs-137 2.39E+05
Notes:

1. 10% failed fuel + melted fuel + 1% fuel defect




SG Dump
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Calculation of Activity Released to the Primary Reactor Coolant

10% Failed Fuel from the Gap (Conservative Case Only)

core!” | Radial | Percent| Available Gap Primary RC

Activity | Peaking | Failed | Gap Activity | Release Activity
Isotopes Ci Factor'” | Fuel® Ci Fraction® Ci
Kr-85 8.30E+05 1.7 0.1 1.41E+05 0.2 2.82E+04
Kr-85m 2.72E+07 1.7 0.1 4.62E+06 0.2 9.25E+05
Kr-87 4.96E+07" 1.7 0.1 8.43E+06 0.2 1.69E+06
Kr-88 6.71E+07 1.7 0.1 1.14E+07 0.2 2.28E+06
Rb-86 4.43E+04 1.7 0.1 7.53E+03 0.24 1.81E+03
1-131 8.20E+07 1.7 0.1 1.39E+07 0.2 2.79E+06
-132 1.20E+08 1.7 0.1 2.04E+07 0.2 4.08E+06
-133 1.68E+08 1.7 0.1 2.86E+07 0.2 5.71E+06
1-134 1.80E+08 1.7 0.1 3.06E+07 0.2 6.12E+06
1-135 1.54E+08 1.7 0.1 2.62E+07 0.2 5.24E+06
Xe-133 1.70E+08 1.7 0.1 2.89E+07 0.2 5.78E+06
Xe-135 3.70E+07 1.7 0.1 6.29E+06 0.2 1.26E+06
Cs-134 1.01E+07 1.7 0.1 1.72E+06 0.24 4.12E+05
Cs-136 3.08E+06 1.7 0.1 5.24E+05 0.24 1.26E+05
Cs-137 5.66E+06 1.7 0.1 9.62E+05 0.24 2.31E+05
Notes:

1. Section 5.2, Table 1
2. Section 5.4
3. Section 5.4, Table 3



SG Dump
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Calculation of Activity Released to the Primary Reactor Coolant
Meilted Fuel (Conservative Case Only)
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Core'" Radial | Percent Fuel Primary RC
Activity | Peaking | Melted | Fraction Activity

Isotopes Ci Factor? | Fuel® | Release™ Ci

Kr-85 8.30E+05 1.7 0.0025 1 3.53E+03
Kr-85m 2.72E+07 1.7 0.0025 1 1.16E+05
Kr-87 4.96E+07 1.7 0.0025 1 2.11E+05
Kr-88 6.71E+07 1.7 0.0025 1 2.85E+05
Rb-86 4.43E+04 1.7 0.0025 0.5 9.41E+01
1-131 8.20E+07 1.7 0.0025 0.5 1.74E+05
1-132 1.20E+08 1.7 0.0025 0.5 2.55E+05
1-133 1.68E+08 1.7 0.0025 0.5 3.57E+05
1-134 1.80E+08 1.7 0.0025 0.5 3.83E+05
1-135 1.54E+08 1.7 0.0025 0.5 3.27E+05
Xe-133 1.70E+08 1.7 0.0025 1 7.23E+05
Xe-135 3.70E+07 1.7 0.0025 1 1.57E+05
Cs-134 1.01E+07 1.7 0.0025 0.5 2.15E+04
Cs-136 3.08E+06 1.7 0.0025 0.5 6.55E+03
Cs-137 5.66E+06 1.7 0.0025 0.5 1.20E+04

Notes:

1. Section 5.2, Table 1

2. Section 5.4
3. Section 5.2
4. Section 5.2




SG Dump
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Calculation of Primary Coolant Activity Based on 1% Fuel Defects

(Conservative Case Only)

Attachment 2
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1% FD Primary Primary Primary | Primary
Coolant Coolant Coolant | Coolant
Concentration” | Concentration” | Mass® | Activity
Isotopes uCi/gm Ci/llb Ibm Ci
Kr-85 . 7.60E+00 3.45E-03 4.00E+05 | 1.38E+03
Kr-85m 1.80E+00 8.17E-04 4.00E+05 | 3.27E+02
Kr-87 1.10E+00 4.99E-04 4.00E+05 | 2.00E+02
Kr-88 3.20E+00 1.45E-03 4.00E+05 | 5.81E+02
Rb-86 3.60E-02 1.63E-05 4.00E+05 | 6.54E+00
1-131 3.00E+00 1.36E-03 4.00E+05 | 5.45E+02
1-132 3.10E+00 1.41E-03 4.00E+05 | 5.63E+02
1-133 4.60E+00 2.09E-03 4.00E+05 | 8.35E+02
1-134 6.00E-01 2.72E-04 4.00E+05 | 1.09E+02
1-135 2.40E+00 1.09E-03 4.00E+05 | 4.36E+02
Xe-133 2.90E+02 1.32E-01 4.00E+05 | 5.27E+04
Xe-135 8.60E+00 3.90E-03 4.00E+05 | 1.56E+03
Cs-134 4.40E+00 2.00E-03 4.00E+05 | 7.99E+02
Cs-136 4.50E+00 2.04E-03 4.00E+05 | 8.17E+02
Cs-137 2.10E+00 9.53E-04 4.00E+05 | 3.81E+02
Notes:

1. Section 5.3, Table 2, based on 1% fuel defect _
2. Conversion Factor = 454 gm/lb * 1 Ci/1E+06 uCi
3. Section 5.7
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Calculation of Activity Release to the Environment from Primary Reactor Coolant in the Steam
Generator During this Event - 1.0 GPM - SG PORV Release

Total Activity Primary Primary Activity
Released Coolant Coolant Leak Released
to Coolant” Mass? Concentration Rate® Rate
Isotopes Ci Ibs Ci/lb Ib/hr Cilhr

Kr-85 3.31E+04 4.00E+05 8.28E-02 500.5013 4.15E+01
Kr-85m 1.04E+06 4.00E+05 2.60E+00 500.5013 1.30E+03
Kr-87 1.90E+06 4.00E+05 4.74E+00 500.5013 2.37E+03
Kr-88 2.57E+06 4.00E+05 6.42E+00 500.5013 3.21E+03 .
Rb-86 1.91E+03 4.00E+05 4.77E-03 500.5013 2.39E+00
1-131 2.96E+06 4.00E+05 7.41E+00 500.5013 3.71E+03
1-132 4.34E+06 4.00E+05 1.08E+01 500.5013 5.42E+03
1-133 6.07E+06 4.00E+05 1.52E+01 500.5013 7.59E+03
1-134 6.50E+06 4.00E+05 1.63E+01 500.5013 8.14E+03
1-135 5.56E+06 4.00E+05 1.39E+01 500.5013 6.96E+03
Xe-133 6.56E+06 4.00E+05 1.64E+01 500.5013 8.20E+03
Xe-135 1.42E+06 4.00E+05 3.54E+00 500.5013 1.77E+03
Cs-134 4.34E+05 4.00E+05 1.09E+00 500.5013 5.43E+02
Cs-136 1.33E+05 4.00E+05 3.33E-01 500.5013 1.66E+02
Cs-137 2.43E+05 4.00E+05 6.08E-01 500.5013 3.04E+02
Notes:

1. 10% failed fuel + melted fuel + 1% fuel defect

2. Section 5.7

3. Section 5.16 (1 gpm)




SG Dump
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Calculation of Activity Released as a Function of Time to the Environment from Primary Coolant in the

Steam Generator - 1.0 GPM Leakage - SG PORV Release

Activity

Activity Activity
Activity Activity Not Activity Not Activity Not
Released Released | Released | Released | Released | Released | Released
8-24
Rate Partition | 0-2Hrs | 0-2Hrs | 2-8Hrs | 2-8Hrs Hrs 8 -24 Hrs
Isotopes | Cilhr | Fraction!" Ci Ci Ci Ci Ci Ci
Kr-85 4.15E+01 1 8.29E+01 | 0.00E+00 [ 2.49E+02 | 0.00E+00 | 6.63E+02 | 0.00E+00
Kr-85m 1.30E+03 1 2.60E+03 | 0.00E+00 | 7.81E+03 | 0.00E+00 | 2.08E+04 | 0.00E+00
Kr-87 2.37E+03 1 4.75E+03 | 0.00E+00 | 1.42E+04 | 0.00E+00 | 3.80E+04 | 0.00E+00
Kr-88 3.21E+03 1 6.42E+03 | 0.00E+00 | 1.93E+04 | 0.00E+00 | 5.14E+04 | 0.00E+00
Rb-86 2.39E+00 0.01 4.78E-02 | 4.73E+00 | 1.43E-01 | 1.42E+01 | 3.82E-01 | 3.78E+01
1-131 3.71E+03 0.01 7.41E+01 | 7.34E+03 | 2.22E+02 | 2.20E+04 | 5.93E+02 | 5.87E+04
1-132 5.42E+03 0.01 1.08E+02 | 1.07E+04 | 3.25E+02 | 3.22E+04 | 8.68E+02 | 8.59E+04
1-133 7.59E+03 0.01 1.52E+02 | 1.50E+04 | 4.56E+02 | 4.51E+04 | 1.22E+03 | 1.20E+05
1-134 8.14E+03 0.01 1.63E+02 | 1.61E+04 | 4.88E+02 | 4.83E+04 | 1.30E+03 | 1.29E+05
1-135 6.96E+03 0.01 1.39E+02 | 1.38E+04 | 4.18E+02 | 4.14E+04 | 1.11E+03 | 1.10E+05
Xe-133 8.20E+03 1 1.64E+04 | 0.00E+00 | 4.92E+04 | 0.00E+00 [ 1.31E+05 | 0.00E+00
Xe-135 1.77E+03 1 3.55E+03 | 0.00E+00 | 1.06E+04 | 0.00E+00 | 2.84E+04 | 0.00E+00
Cs-134 5.43E+02 0.01 1.09E+01 | 1.08E+03 | 3.26E+01 | 3.23E+03 | 8.70E+01 | 8.61E+03
Cs-136 1.66E+02 0.01 3.33E+00 | 3.30E+02 | 9.99E+00 | 9.89E+02 | 2.66E+01 | 2.64E+03
Cs-137 3.04E+02 0.01 6.09E+00 | 6.03E+02 | 1.83E+01 | 1.81E+03 | 4.87E+01 | 4.82E+03
Notes:

1. Section 2.11
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SG Dump
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Secondary Coolant Specific Activity based on Reference 4.14, Table 5-15

L™ Conservative SG Blowdown = 12756

Msc'” Water Mass in All 3 SGs = 340000

Le™M Leak Rate = 1gpm=500.501303

Sec. Coolant Eqg. Conc.

Decay? Rc® Csg (uCillb)(4)(5)
Constant | Concentration 1

Isotopes (1/sec) (pCilgm) gpm

Rb-86 4.30E-07 3.60E-02 6.16E-01

1-131 9.96E-07 3.00E+00 4.88E+01

1-132 8.26E-05 3.10E+00 6.19E+00

-133 9.20E-06 4.60E+00 4.35E+01

1-134 2.20E-04 6.00E-01 4.83E-01

1-135 2.86E-05 2.40E+00 1.14E+01

Cs-134 1.07E-08 4.40E+00 7.83E+01

Cs-136 6.10E-07 4.50E+00 7.57E+01

Cs-137 7.28E-10 2.10E+00 3.74E+01

Notes:

1. Sections 7.1.1(B) & 7.2.1(B)

2. Section 5.17, Table 7

3. Reference 4.14, Table 5-15
4. RC concentrations based on 1% failed fuel. Conservative case assumes

1% failed fuel.
5. Methodology per Sections 7.1.1 and 7.2.1 B

lbm/hr
Ibm

Ibm/hr



SG Dump

Calculation of Activity Released as a Function of Time to the Environment from
Secondary Coolant in the Steam Generator - 1.0 GPM Leakage (0 - 2 Hrs.)

DC00040-123, Revision 0

Activity | 1 GPM Leakage Total
Available Activity Not Activity Activity
Secondary Mass Release for Released to Available Released to
Equilibrium Rate Release Environment | for Release Environment
Concentration 0 -2Hrs. 0 - 2 Hrs. 0 - 2 Hrs. 0 -2Hrs. | Partition 0 -2 Hrs.
Isotopes uCi/llb Ibm®" Ci Ci Ci Factor®® Ci
Rb-86 6.16E-01 447900 2.76E-01 4.73E+00 5.00E+00 100 5.00E-02
1-131 4.88E+01 447900 2.18E+01 7.34E+03 7.36E+03 100 7.36E+01
1-132 6.19E+00 447900 2.77E+00 1.07E+04 1.07E+04 100 1.07E+02
1-133 4.35E+01 447900 1.95E+01 1.50E+04 1.51E+04 100 1.51E+02
1-134 4.83E-01 447900 2.17E-01 1.61E+04 1.61E+04 100 1.61E+02
1-135 1.14E+01 447900 5.11E+00 1.38E+04 1.38E+04 100 1.38E+02
Cs-134 7.83E+01 447900 3.51E+01 1.08E+03 1.11E+03 100 1.11E+01
Cs-136 7.57E+01 447900 3.39E+01 3.30E+02 3.63E+02 100 3.63E+00
Cs-137 3.74E+01 447900 1.68E+01 6.03E+02 6.20E+02 100 6.20E+00
Notes:
1. Section 5.5

2. Section 2.9

Attachment 2
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SG Dump

Calculation of Activity Released as a Function of Time to the Environment from
Secondary Coolant in the Steam Generator - 1.0 GPM Leakage (2 - 8 Hrs.)

DC00040-123, Revision 0

Activity | 1 GPM Leakage Total
Available Activity Not Activity Activity
Secondary Mass Release for Released to Available Released to
Equilibrium Rate Release Environment | for Release Environment
Concentration 2 -8 Hrs. 2-8Hrs. 2 -8Hrs. 2 -8 Hrs. | Partition 2 -8Hrs.
Isotopes uCillb 1bm"" Ci Ci Ci Factor® Ci
Rb-86 6.16E-01 868300 5.35E-01 1.42E+01 1.47E+01 100 1.47E-01
1-131 4.88E+01 868300 4.24E+01 2.20E+04 2.21E+04 100 2.21E+02
1-132 6.19E+00 868300 5.37E+00 3.22E+04 3.22E+04 100 3.22E+02
1-133 4.35E+01 868300 3.78E+01 4.51E+04 4.52E+04 100 4.52E+02
1-134 4.83E-01 868300 4.20E-01 4.83E+04 4.83E+04 100 4.83E+02
1-135 1.14E+01 868300 9.91E+00 4.14E+04 4.14E+04 100 4.14E+02
Cs-134 7.83E+01 868300 6.80E+01 3.23E+03 3.30E+03 100 3.30E+01
Cs-136 7.57E+01 868300 6.58E+01 9.89E+02 1.05E+03 100 1.05E+01
Cs-137 3.74E+01 868300 3.25E+01 1.81E+03 1.84E+03 100 1.84E+01
Notes:
1. Section 5.5

2. Section 2.9
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SG Dump

Calculation of Activity Released as a Function of Time to the Environment from
Secondary Coolant in the Steam Generator - 1.0 GPM Leakage (8 - 24 Hrs.)

1 GPM
Activity Leakage Total
Available | Activity Not Activity Activity
Mass
Secondary Release for Released to Available Released to
for
Equilibrium Rate Release | Environment Release Environment
8-24 8-24

Concentration | 8 - 24 Hrs. Hrs. 8 - 24 Hrs. Hrs. Partition { 8 - 24 Hrs.
Isotopes uCi/lb Ibm"" Ci Ci Ci Factor'? Ci
Rb-86 6.16E-01 1.20E+06 7.39E-01 3.78E+01 3.86E+01 100 3.86E-01
1-131 4.88E+01 1.20E+06 5.85E+01 5.87E+04 5.88E+04 100 5.88E+02
1-132 6.19E+00 1.20E+06 7.42E+00 8.59E+04 8.59E+04 100 8.59E+02
1-133 4.35E+01 1.20E+06 5.22E+01 1.20E+05 1.20E+05 100 1.20E+03
1-134 4.83E-01 1.20E+06 5.80E-01 1.29E+05 1.29E+05 100 1.29E+03
1-135 1.14E+01 1.20E+06 1.37E+01 1.10E+05 1.10E+05 100 1.10E+03
Cs-134 7.83E+01 1.20E+06 9.40E+01 8.61E+03 8.70E+03 100 8.70E+01
Cs-136 7.57E+01 1.20E+06 9.09E+01 2.64E+03 2.73E+03 100 2.73E+01
Cs-137 3.74E+01 1.20E+06 4.49E+01 4.82E+03 4.87E+03 100 4.87E+01
Notes:
1. Section 5.5

2. Section 2.9
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SG Dump
Calculation of Total Activity (Primary & Secondary) Released as a Function of Time to the Environment from the Steam
Generators - 1.0 GPM Leakage - SG PORV Release
Primary | Secondary Total Primary | Secondary Total Primary | Secondary Total Total
Total Coolant Coolant Total Coolant Coolant Total Total Coolant Coolant

Activity Activity Activity | Activity Activity Activity Activity Activity Activity Activity
Release Release Release | Release Release Release Release Release Release Release
0-2Hrs. | 0-2Hrs. | 0-2Hrs. | 2-8Hrs. | 2-8Hrs. | 2-8Hrs. |8-24Hrs. | 8-24 Hrs. | 8-24 Hrs. | 0 - 24 Hrs.
Nuclide Ci Ci Ci Ci Ci Ci Ci Ci Ci Ci

Kr-85 8.29E+01 | 0.00E+Q0 | 8.29E+01 | 2.49E+02 | 0.00E+00 | 2.49E+02 | 6.63E+02 | 0.00E+00 | 6.63E+02 | 9.95E+02

Kr-856m | 2.60E+03 | 0.00E+00 | 2.60E+03 | 7.81E+03 | 0.00E+00 | 7.81E+03 | 2.08E+04 | 0.00E+00 | 2.08E+04 | 3.13E+04

Kr-87 4.75E+03 | 0.00E+00 | 4.75E+03 | 1.42E+04 | 0.00E+00 | 1.42E+04 | 3.80E+04 | 0.00E+00 | 3.80E+04 | 5.70E+04

Kr-88 6.42E+03 | 0.00E+00 | 6.42E+03 | 1.93E+04 | 0.00E+00 | 1.93E+04 | 5.14E+04 | 0.00E+00 | 5.14E+04 | 7.71E+04

Rb-86 4.78E-02 | 5.00E-02 | 9.78E-02 | 1.43E-01 1.47E-01 | 2.90E-01 | 3.82E-01 3.86E-01 7.68E-01 1.16E+00

1-131 7.41E+01 | 7.36E+01 | 1.48E+02 | 2.22E+02 | 2.21E+02 | 4.43E+02 | 5.93E+02 | 5.88E+02 | 1.18E+03 | 1.77E+03

-132 1.08E+02 | 1.07E+02 | 2.16E+02 | 3.256E+02 | 3.22E+02 | 6.48E+02 | 8.68E+02 | 8.59E+02 | 1.73E+03 | 2.59E+03

1-133 1.52E+02 | 1.51E+02 | 3.02E+02 | 4.56E+02 | 4.52E+02 | 9.07E+02 | 1.22E+03 | 1.20E+03 | 2.42E+03 | 3.63E+03

1-134 1.63E+02 | 1.61E+02 | 3.24E+02 | 4.88E+02 | 4.83E+02_ | 9.71E+02 | 1.30E+03 | 1.29E+03 | 2.59E+03 | 3.89E+03

1-135 1.39E+02 | 1.38E+02 | 2.77E+02 | 4.18E+02 | 4.14E+02 | 8.31E+02 | 1.11E+03 [ 1.10E+03 | 2.22E+03 | 3.33E+03

Xe-133 | 1.64E+04 | 0.00E+00 | 1.64E+04 | 4.92E+04 | 0.00E+00 | 4.92E+04 | 1.31E+05 | 0.00E+00 | 1.31E+05 | 1.97E+05

Xe-135 | 3.55E+03 | 0.00E+00 | 3.55E+03 | 1.06E+04 | 0.00E+00 | 1.06E+04 | 2.84E+04 | 0.00E+00 | 2.84E+04 | 4.25E+04

Cs-134 | 1.09E+01 | 1.11E+01 | 2.20E+01 | 3.26E+01 | 3.30E+01 | 6.56E+01 | 8.70E+01 8.70E+01 1.74E+02 | 2.62E+02

Cs-136 | 3.33E+00 | 3.63E+00 | 6.96E+00 [ 9.99E+00 | 1.05E+01 | 2.05E+01 | 2.66E+01 | 2.73E+01 | 5.39E+01 8.14E+01

Cs-137 | 6.09E+00 | 6.20E+00 | 1.23E+01 | 1.83E+01 | 1.84E+01 | 3.67E+01 | 4.87E+01 | 4.87E+01 | 9.74E+01 1.46E+02




SG Dump

DC00040-123, Revision 0

Release Fractions as a Function of Time for
RADTRAD RFT File Input - SG PORV Release

0-2Hrs. | 2-8Hrs. | 8-24Hrs.
Nuclide Hours Hours Hours -
Kr-85 8.33E-02 | 2.50E-01 6.67E-01
Kr-85m 8.33E-02 | 2.50E-01 6.67E-01
Kr-87 8.33E-02 | 2.50E-01 6.67E-01
Kr-88 8.33E-02 | 2.50E-01 6.67E-01
Rb-86 8.46E-02 | 2.51E-01 6.64E-01
1-131 8.34E-02 | 2.50E-01 6.67E-01
1-132 8.33E-02 | 2.50E-01 6.67E-01
1-133 8.34E-02 | 2.50E-01 6.67E-01
-134 8.33E-02 | 2.50E-01 6.67E-01
1-135 8.33E-02 | 2.50E-01 6.67E-01
Xe-133 8.33E-02 | 2.50E-01 6.67E-01
Xe-135 8.33E-02 | 2.50E-01 6.67E-01

Cs-134 8.40E-02 | 2.51E-01 6.65E-01 .
Cs-136 8.55E-02 | 2.52E-01 6.62E-01
Cs-137 8.39E-02 6.65E-01

2.51E-01
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Attachment 3

RADTRAD Source Input Files

for Conservative Cases




Containment Release

Nuclide Inventory Name:Design Containment Release.nif
Normalized MACCS Sample 3412 MWth PWR Core Inventory

Power Level:
0.1000E+01
Nuclides:
60
Nuclide 001:
Co-58
7
0.6117120000E+07
0.5800E+02
0.0000E+00
none 0.0000E+00
_none 0.0000E+00
none 0.0000E+00
Nuclide 002:
Co-60
7
0.1663401096E+09
0.6000E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
-none 0.0000E+00
Nuclide 003:
Kr-85
1
0.3382974720E+09
0.8500E+02
3.31E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 004:
Kr-85m
1
0.1612800000E+05
0.8500E+02
1.04E+06
Kr-85 0.2100E+00
none 0.0000E+00Q
none 0.0000E+00
Nuclide 005:
Kr-87
1
0.4578000000E+04
0.8700E+02
1.90E406
Rb-87 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 006:
Kr-88

DCO00040-123, Revision 0
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1
0.1022400000E+05
0.8800E+02
2.57E+06

Rb-88 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 007:

"Rb-86

3
0.1612224000E+07
0.8600E+02
1.87E+03

none 0.0000E+0Q0
none 0.0000E+00
none 0.0000E+00
Nuclide 008:

Sr-89

5
0.4363200000E+07
0.8900E+02
0.0000E+00

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 009:

Sr-90

5
0.9189573120E+09
0.9000E+02
0.0000E+00

Y-90 0.1000E+01
none 0.0000E+00
none 0.0000E+00Q
Nuclide 010:

Sr-91

5
0.3420000000E+05
0.9100E+02
0.0000E+00

Y-91m 0.5800E+00
Y-91 0.4200E+00
none 0.0000E+00
Nuclide 011:

Sr-92

5
0.9756000000E+04
0.9200E+02
0.0000E+00

Y-92 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 012:
Y-90

9
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0.2304000000E+06
0.9000E+02
0.0000E+0Q0
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 013:
Y-91
9
0.5055264000E+07
0.9100E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 014:
Y-92
9
0.1274400000E+05
0.9200E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 015:
Y-93
9
0.3636000000E+05
0.9300E+02
0.0000E+00
Zr-93 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 016:
Zr-95
9
0.5527872000E+07
0.9500E+02
0.0000E+00
Nb-95m 0.7000E-02
Nb-95 0.9900E+00
none 0.0000E+00
Nuclide 017:
Zr-97
9
0.6084000000E+05
0.9700E+02
0.0000E+00
Nb-97m 0.9500E+00
Nb-97 0.5300E-01

none 0.0000E+00
Nuclide 018:
Nb-95

9

0.3036960000E+07
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0.9500E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 019:
Mo-99
7
0.2376000000E+06
0.9900E+02
0.0000E+00
Tc-99m 0.8800E+00
Tc-99 0.1200E+00
none 0.0000E+00
Nuclide 020:
Tc-99m
7
0.2167200000E+05
0.9900E+02
| 0.0000E+00
Tc-99 0.1000E+01
J none 0.0000E+00
| none 0.0000E+00
| Nuclide 021:
| Ru-103
| 7
; 0.3393792000E+07
| 0.1030E+03
| 0.0000E+00
| Rh-103m 0.1000E+01
1 . none 0.0000E+00
| none 0.0000E+00
| Nuclide 022:
| Ru-105
| 7
| 0.1598400000E+05
‘ 0.1050E+03
| 0.0000E+00
| Rh-105  0.1000E+01
i none 0.0000E+00
| none 0.0000E+00
} Nuclide 023:
| Ru-106
7
0.3181248000E+08
‘ 0.1060E+03
| 0.0000E+00
‘ Rh-106 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 024:
Rh-105
7
0.1272960000E+06
0.1050E+03




0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 025:
Sb-127
4
0.3326400000E+06
0.1270E+03
0.0000E+00
Te-127m 0.1800E+00
Te-127 0.8200E+00
none 0.0000E+00
Nuclide 026:
Sb-129
4
0.1555200000E+05
0.1290E+03
0.0000E+00
Te-129m 0.2200E+00
Te-129 0.7700E+00
none 0.0000E+00
Nuclide 027:
Te-127
4
0.3366000000E+05
0.1270E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 028:
Te-127m
4
0.9417600000E+07
0.1270E+03
0.0000E+0QO
Te-127 0.9800E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 029:
Te-129
4
0.4176000000E+04
0.1290E+03
0.0000E+00
I-129 °© 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 030:
Te-12%9m
4
0.2903040000E+07
0.1290E+03
0.0000E+00
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Te-129 0.6500E+00
I-129 0.3500E+00
none 0.0000E+00
Nuclide 031:
Te-131m
4
0.1080000000E+06
0.1310E+03
0.0000E+00
Te-131 0.2200E+00
I-131 0.7800E+00
none 0.0000E+00
Nuclide 032:
Te-132
4
0.2815200000E+06
0.1320E+03
0.0000E+00
I-132 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 033:
I-131
2
0.6946560000E+06
0.1310E+03
2.88E+06
Xe-131m 0.1100E-01
none 0.0000E+0Q0
none 0.0000E+0Q
Nuclide 034:
I-132
2
0.8280000000E+04
0.1320E+03
4.21E4+06

none 0.0000E+00

none 0.0000E+00
none 0.0000E+00
Nuclide 035:
I-133
2 .
0.7488000000E+05
0.1330E+03
5.89E+06
Xe-133m 0.2900E-01
Xe-133 0.9700E+00
none 0.0000E+00
Nuclide 036:
I-134
2
0.3156000000E+04
0.1340E+03
6.31E+06
none 0.0000E+00

DC00040-123, Revision 0
Attachment 3
Page 58 of 126



none 0.0000E+00Q
none 0.0000E+00
Nuclide 037:
I-135
2
0.2379600000E+05
0.1350E+03
5.40E+06
Xe-135m 0.1500E+00
Xe-135 0.8500E+00
none 0.0000E+00
Nuclide 038:
Xe-133
1
0.4531680000E+06
0.1330E+03
6.56E+06
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 039:
Xe-135
1
0.3272400000E+05
0.1350E+03
1.42E+06
Cs-135 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 040:
Cs-134
3
0.6507177120E+08
0.1340E+03
4.26E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 041:
Cs-136
3 B
0.1131840000E+07
0.1360E+03
1.30E+05
none 0.0000E+00
none 0.0000E+00

" none 0.0000E+00

Nuclide 042:
Cs—-137
3

0.9467280000E+09
0.1370E+03
2.39E+05

Ba-137m 0.9500E+00
none 0.0000E+00
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none 0.0000E+00
Nuclide 043:
Ba-139
6
0.4962000000E+04
0.1390E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 044:
Ba-140
6
0.1100736000E+07
0.1400E+03
0.0000E+00
La-140 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 045:
La-140
9
0.1449792000E+06
0.1400E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 046:
La-141
9
0.1414800000E+05
0.1410E+03
0.0000E+00
Ce-141 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 047:
La-142
9
0.5550000000E+04
0.1420E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 048:
Ce-141
8
0.2808086400E+07
0.1410E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00Q
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Nuclide 049:
Ce-143
8
0.1188000000E+06
0.1430E+03
-0.0000E+00
Pr-143 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 050:
Ce-144
8
0.2456352000E+08
0.1440E+03 -
0.0000E+00
Pr-144m 0.1800E-01
Pr-144 0.9800E+00
none 0.0000E+00
Nuclide 051:

" Pr-143

9
0.1171584000E+07
0.1430E+03
0.0000E+00

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 052:

Nd-147

9
0.9486720000E+06
0.1470E+03
0.0000E+00

Pm-147 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 053:

Np-239

8

0.2034720000E+06
" 0.2390E+03
0.0000E+00
Pu-239 0.1000E+01
none 0.0000E+00
none’ 0.0000E+00
Nuclide 054:
Pu-238

8
0.2768863824E+10
0.2380E+03
0.0000E+00

U-234 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 055:
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Pu-239
8
0.7594336440E+12
0.2390E+03
0.0000E+00
U-235 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 056:
Pu-240
8
0.2062920312E+12
0.2400E+03
0.0000E+00
U-236 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 057:
Pu-241
8
0.4544294400E+09
0.2410E+03
0.0000E+00
U-237 0.2400E-04
Am-241 0.1000E+01
none 0.0000E+00

. Nuclide 058:

Am-241
9
0.1363919472E+11
0.2410E+03
0.0000E+00
Np-237 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 059:
Cm-242
9
0.1406592000E+08
0.2420E+03
0.0000E+00
Pu-238 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 060:
Cm-244
9
0.571508136E+9
0.2440E+03
0.0000E+00
Pu-240  0.1000E+01
none 0.0000E+00
none 0.0000E+00

End of Nuclear Inventory File
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SG Dump

Nuclide Inventory Name:Design SG Release.nif
Normalized MACCS Sample 3412 MWth PWR Core Inventory
© Power Level:
0.1000E+01
Nuclides:
60
Nuclide 001:
Co-58
7
0.6117120000E+07
0.5800E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+0Q0
none 0.0000E+00
Nuclide 002:
Co-60
7
0.1663401096E+09
0.6000E+02
0.0000E+00
none 0.0000E+0Q0
none- 0.0000E+00
none 0.0000E+00
Nuclide 003:
Kr-85
1
0.3382974720E+09
0.8500E+02
9.95E+02
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 004:
Kr-85m
1
0.1612800000E+05
0.8500E+02
3.13E+04
Kr-85 0.2100E+00
none 0.0000E+0Q0
none 0.0000E+0Q0
Nuclide 005:
Kr-87
1
0.4578000000E+04
0.8700E+02
5.70E+04
Rb-87 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 006:
Kr-88



1
0.1022400000E+05
0.8800E+02
7.71E+04

Rb-88 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 007:

Rb-86

3
0.1612224000E+07
0.8600E+02
1.16E+00

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 008:

Sr-89

5
0.4363200000E+07
0.8900E+02
0.0000E+00

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 009:

Sr-90

5
0.9189573120E+09
0.9000E+02
0.0000E+00

Y-90 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 010:

Sr-91

5
0.3420000000E+05
0.9100E+02
0.0000E+00

Y-91m 0.5800E+00
Y-91 0.4200E+00
none 0.0000E+00
Nuclide 011:

Sr-92

5
0.9756000000E+04
0.9200E+02
0.0000E+00

Y-92 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 012:
Y-90

9
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0.2304000000E+06
0.9000E+02
0.0000E+0Q0
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 013:
Y-91
9
0.5055264000E+07
0.9100E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 014:
Y-92
9
0.1274400000E+05
0.9200E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 015:
Y-93
9
0.3636000000E+05
0.9300E+02
0.0000E+00Q
Zr-93 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 016:
Zr-95
9
0.5527872000E+07
0.9500E+02
0.0000E+00
Nb-95m 0.7000E-02

© Nb-95 0.9900E+00

none 0.0000E+00
Nuclide 017:
Zr-97
9
0.6084000000E+05
0.9700E+02
0.0000E+00
Nb-97m 0.9500E+00
Nb-97 0.5300E-01

none 0.0000E+00
Nuclide 018:
Nb-95

9

0.3036960000E+07
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0.9500E+02
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 019:
Mo-99
7
0.2376000000E+06
0.9900E+02
0.0000E+00
Tc-9%m 0.8800E+00
Tc-99 0.1200E+00
none 0.0000E+00
Nuclide 020:
Tc-99m
7
0.2167200000E+05
0.9900E+02
0.0000E+00
Tc-99 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 021:
Ru-103
7
0.3393792000E+07
0.1030E+03
0.0000E+00
Rh-103m 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 022:
Ru-105
7
0.1598400000E+05
0.1050E+03
0.0000E+00
Rh-105 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 023:
Ru-106
7
0.3181248000E+08
0.1060E+03
0.0000E+00
Rh-106 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 024:
Rh-105
7
0.1272960000E+06
0.1050E+03
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0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 025:
Sb-127
4
0.3326400000E+06
0.1270E+03
0.0000E+00
Te-127m 0.1800E+00
Te-127 0.8200E+00
none 0.0000E+00
Nuclide 026:
Sb-129
4
0.1555200000E+05
0.1290E+03
0.0000E+0QO
Te-129m 0.2200E+400
Te-129 0.7700E+00
none 0.0000E+Q0Q
Nuclide 027:
Te-127
4
0.3366000000E+05
0.1270E+03
0.0000E+0QQ
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 028:
Te-127m
4
0.9417600000E+07
0.1270E+03
0.0000E+00
Te-127 0.9800E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 029:
Te-129
4
0.4176000000E+04
0.1290E+03
0.0000E+00
I-129 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 030:
Te-129m
4
0.2903040000E+07
0.1290E+03
0.0000E+00

DC00040-123, Revision 0
Attachment 3
Page 67 of 126



Te-129 0.6500E+00
I-129 0.3500E+00
none 0.0000E+00
Nuclide 031:
Te-131m
4
0.1080000000E+06
0.1310E+03
0.0000E+00
Te-131 0.2200E+00
I-131 0.7800E+00
none 0.0000E+00
Nuclide 032:
Te-132
4
0.2815200000E+06
0.1320E+03
0.0000E+00
I-132 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 033:
I-131
2
0.6946560000E+06
0.1310E+03
1.77E+03
Xe-13Im 0.1100E-01
none 0.0000E+00
none 0.0000E+00
Nuclide 034:
I-132
2
0.8280000000E+04
0.1320E+03
2.59E+03
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 035:
I-133
2
0.7488000000E+05
0.1330E+03
3.63E+03
Xe-133m 0.2900E-01
Xe-133 0.9700E+00
none 0.0000E+00
Nuclide 036:
I-134
2
0.3156000000E+04
0.1340E+03
3.89E+03
none 0.0000E+00
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none 0.0000E+00
none 0.0000E+00
Nuclide 037:
I-135
2
0.2379600000E+05
0.1350E+03
3.33E+03
Xe-135m 0.1500E+00
Xe-135 0.8500E+00
none 0.0000E+00
Nuclide 038:
Xe-133
1
0.4531680000E+06
0.1330E+03
1.97E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 039:
Xe-135
1 .
0.3272400000E+05
0.1350E+03
4.25E+04
Cs-135 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 040:
Cs-134
3
0.6507177120E+08
0.1340E+03
2.62E+02
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 041:
Cs-136
3
0.1131840000E+07
0.1360E+03
8.14E+01
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 042:
Cs-137
3
0.9467280000E+09
0.1370E+03
1.46E402
Ba-137m 0.9500E+00
none 0.0000E+00
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none 0.0000E400
Nuclide 043:
Ba-139
6
- 0.4962000000E+04
0.1390E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 044:
Ba-140
6
0.1100736000E+07
0.1400E+03
0.0000E+00
La-140 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 045:
La-140
9
0.1449792000E4+06
0.1400E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 046:
La-141
9
0.1414800000E+05
0.1410E+03
0.0000E+00
Ce-141 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 047:
La-142
9
0.5550000000E+04
0.1420E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+0Q0Q
none 0.0000E+00
Nuclide 048:
Ce-141
8
0.2808086400E+07
0.1410E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
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Nuclide 049:
Ce-143
8
0.1188000000E+06
0.1430E+03
0.0000E+00
Pr-143 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 050:
Ce-144
8
0.2456352000E+08
0.1440E+03
0.0000E+00
Pr-144m 0.1800E-01
Pr-144 0.9800E+00
none 0.0000E+00
Nuclide 051:
Pr-143
9
0.1171584000E+07
0.1430E+03
0.0000E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 052:
Nd-147
9
0.9486720000E+06
0.1470E+03
0.0000E+00
Pm-147 0.1000E+01
none 0.0000E+0Q0
none 0.0000E+00
Nuclide 053:
Np-239
8
0.2034720000E+06
0.2390E+03
0.0000E+00
Pu-239 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 054:
Pu-238
38
0.2768863824E+10
0.2380E+03
0.0000E+00
U-234 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 055:
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Pu-239
8
0.7594336440E+12
0.2390E+03
0.0000E+00
U-235 0.1000E+01
none 0.0000E+0Q0
none 0.0000E+0Q0
Nuclide 056:
Pu-240
8
0.2062920312E+12
0.2400E+03
0.0000E+00
U-236 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 057:
Pu-241
8
0.4544294400E+09
0.2410E+03
0.0000E+00
U-237 0.2400E-04
Am-241 0.1000E+01
none 0.0000E+00
Nuclide 058:
Am-241
9
0.1363919472E+11
0.2410E+03
0.0000E+00
Np-237 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 059:
Cm-242
]
0.1406592000E+08
0.2420E+03
0.0000E+Q0
Pu-238 0.1000E4+01
none 0.0000E+00
none 0.0000E+00
Nuclide 060:
Cm-244
9
0.571508136E+9
0.2440E+03
0.0000E+00
Pu-240 0.1000E+01
none 0.0000E+00
none 0.0000E+00

End of Nuclear Inventory File
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Containment Release - Design

Release Fraction and Timing Altered for Rod Ejection, Design Containment
Release.rft
PWR, NUREG-1465, Tables 3.12 & 3.13, June 1992
Duration (h):
1.0000E-06 0.0000E+00 0.0000E+00 0.0000E+00
Noble Gases:
1.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Iodine:

1.0000E+00 O0.0000E+00 O0.000OE+00 0.0000Q0E+0O0
Cesium:

1.0000E+00 0.00Q00E+00 0.0000E+00 0.0000E+00
Tellurium:

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Strontium:

0.0000E+00 0.0000E+00 O0.0000E+00 0.0000E+0O0
Barium:

0.0000E+00 0.0000E+00 ~ 0.0000E+00 0.0000E+0O0
Ruthenium:

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+0O0
Cerium:

0.0000E+00 O0.0000E+00 O0.0OQOQOE+00 0.0000E+0Q
Lanthanum:

0.0000E+00 0.0000E+00 O0.00QOQCE+00 0.0000E+00
Non-Radiocactive Rerosols (kg):

0.0000E+00 0.0000E+00 O0.0Q00E+00 0.0000E+00
End of Release File



SG Release - Design

Release Fraction and Timing Altered for Design SG Release.rft
PWR, NUREG-1465, Tables 3.12 & 3.13, June 1992

Duration (h):

2.0000E+00

Noble Gases:

8.3300E-02
Iodine:
8.3400E-02
Cesium:
8.4000E-02
Tellurium:
0.0000E+00
Strontium:
0.0000E+00
Barium:

0.0000E+00

Ruthenium:
0.0000E+00

Cerium:
0.0000E+00

Lanthanum:
0.0000E+00

6

2

2.

0.

0.

0

.0000E+00
.5000E-01
5000E-01
.5100E-01
.0000E+00
.0000E+00
-0000E+00
0000E+00
0000E+00

.0000E+00

1.

6.

0.

0.

6000E+01

6700E-01

.6700E-01
.6500E-01
.0000E+00
.0000E+00
70000E+00

.0000E+00

0000E+00

0000E+00

Non-Radioactive Aerosols (kg):

0.0000E+00

0

.0000E+00

End of Release File

0.

0000E+00

0

0

0.

.0000E+00
.0000E+00
0000E+Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00
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Conservative Case — Containment Leakage

FHERFAE SRR RHAREFFRAF SRS B AR R H AL R R R R R A R R
RADTRAD Version 3.03 (Spring 2001) run on 11/09/2011 at 12:52:44
FHERF AR R R R HH RS HHES A AR E RS H SR R R S

FRESREHEHGHERAHHHFS A AR R AR AR F O E S E S A E R A H R E A HH R AR
File information

FHEHHHEEHEEE R AR A AR R R R R R R R R R R R

Plant file = C:\Program Files\radtrad3_03\VCS TSC\Rod
Ejection\Containment Leakage - Conservative Case.psf

Inventory file = c:\program files\radtrad3 03\vcs tsc\rod ejection\design
containment release.nif

Release file = c:\program files\radtrad3 03\vcs tsc\rod ejection\design
containment release.rft

Dose Conversion file = c:\program files\radtrad3 03\vcs tsc\rod
ejection\fgrllel2.inp

Fhdd# 44 FEEHE # % o 4 o HEEH4
# E I #  ## 4 $ % # #
# L # # 4 4+ % ¥ 4 4 #
#HHH fHd dEE o4& #F et 4 # #
# ¥ % L S N # # #
# I L #H# # # #
# HEd  # 4 # # 44 #

Radtrad 3.03 4/15/2001
Containment Leakage - Conservative Case Containment Release
Nuclide Inventory File:
c:\program files\radtrad3 03\vcs tsc\rod ejection\design containment release.nif
Plant Power Level:

1.0000E+00
Compartments:

3
Compartment 1:
Containment

3

1.8400E+06

B O OO

0
Compartment 2:
Environment

2

0.0000E+00
0



o oo

0
Compartment 3:
TSC

1

2.0700E+05

[N eNeole)

0
Pathways:
4
Pathway 1:
Containment Leakage to Environment
1
2
4
Pathway 2:
Environment to TSC - Makeup
2
3
2
Pathway 3:
Environment to TSC - Inleakage
2
3
2
Pathway 4:
TSC to Environment - Exhaust
3
2
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:
Source Term:

1
1 1.0000E+00
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c:\program files\radtrad3_03\vcs tsc\rod ejection\fgrlle&l2.inp
c:\program files\radtrad3 03\vcs tsc\rod ejection\design containment release.rft

0.0000E+00
1

9.5000E-01 4.8500E-02 1.5000E-03

Overlying Pool:
0
.0000E+00

0
0
0
0
0

1.0000E+00
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Compartments:
3

Compartment 1:
1

.0000E+01

P RFRPPRPWOOOO OO

0.0000E+00 0.0000E+00
Compartment 2:

Compartment 3:

[eNeoNoNoNaoNoNoN TRl NeoNoNoNoNoNoNol ol

Pathways:
4

Pathway 1:
0

.0000E+00  2.0000E-01 :
.4000E+01 1.0000E-01
.2000E+02  0.0000E+00

O~NITNODWRPROOOOODOOOO



Pathway 2:

.0000E+00 1.2000E+04 0.0000E+00
.2000E+02 0.0000E+00 0.0000E+00

hway 3:

.0000E+00 1.0000E+03 0.0000E+00
.2000E+02 0.0000E+00 0.0000E+00

Pathway 4:

.0000E+00 1.3000E+04 0.0000E+00
.2000E+02 0.0000E+00 0.0000E+00

COOOOOCONONFOODOOO T OOOO0OOOO~NNONF OOOQOQOIMMOOOOOONONPOOOOO

Dose Locations:
3

Location 1:-

EAB

N =N

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00

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

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00



.2400E-04
.0000E+00

.5000E-04
.0000E+00

.4200E-05
.6800E-05
.5500E~-06
.4000E-06
.0000E+00

.5000E-04
.8000E-04
.3000E-04
.0000E+00 -

.5000E-04
.0000E+00

.0000E+00
.0000E-01
.0000E-01
.0000E+00

Location:

.9000E-05
.3000E-05
.6000E~05
.2000E-05
.7000E-06
0.

0000E+0Q0

0.0000E+00 1
7.2000E+02 0
1
2
0.0000E+00 3
7.2000E+02 0
0
Location 2:
LPZ
2
1
5
0.0000E+00 2
8.0000E+00 1
2.4000E+01 7
9.6000E+01 2
7.2000E+02 0
1
4
0.0000E+00 3
8.0000E+00 1
2.4000E+01 2
7.2000E+02 0
0
Location 3:
tsc
3
0
1
2
0.0000E+00 3
7.2000E+02 0
1
4
0.0000E+00 1
2.4000E+01 6
9.6000E+01 4
7.2000E+02 0
Effective Volume
1
6
0.0000E+00 3
2.0000E+00 3
8.0000E+00 1
2.4000E+01 1
9.6000E+01 8
7.2000E+02
Simulation Parameters:
1
0.0000E+00

0.

Output Filename:
C:\Program Files\radtrad3 03\VCS TSC\Rod Ejection\Containment Leakage -
Conservative Case.o0

1
1

0000E+00
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1
0
1
End of Scenario File
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FEEHFHFHERHH B HEEA R R R AR R R R R R R R R R R R R R R R A R R R
RADTRAD Version 3.03 (Spring 2001) run on 11/09/2011 at 12:52:44
FHEFEEHHHHHAF A R R R A AR R R R R R S R R R 8

#######################################################################
Plant Description
FHEFEHEF R HHHAHEAREH R AR A H AR AR A A R R R R R R R R

Number of Nuclides = 60

Inventory Power = 1.0000E+00 Mwth
Plant Power Level = 1.0000E+00 Mwth
Number of compartments = 3

Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00
)

Name: Containment

Compartment volume = 1.8400E+06 (Cubic feet)

Compartment type is Normal

Removal devices within compartment:

Deposition ‘
Pathways into and out of compartment 1
Exit Pathway Number 1: Containment Leakage to Environment

Compartment number 2
Name: Environment
Compartment type is Environment
Pathways into and out of compartment 2
Inlet Pathway Number 1: Containment Leakage to Environment
Inlet Pathway Number 4: TSC to Environment - Exhaust
Exit Pathway Number 2: Environment to TSC - Makeup
Exit Pathway Number 3: Environment to TSC - Inleakage

Compartment number 3

Name: TSC

Compartment volume = 2.0700E+05 (Cubic feet)

Compartment type is Control Room

Pathways into and out of compartment 3
Inlet Pathway Number 2: Environment to TSC - Makeup
Inlet Pathway Number 3: Environment to TSC - Inleakage
Exit Pathway Number 4: TSC to Environment - Exhaust

Total number of pathways = 4
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FHEFRHHHHFHFEARSFF SRR E R RS S S B HH SRR R R AR R R R
RADTRAD Version 3.03 (Spring 2001) run on 11/09/2011 at 12:52:44
FHEFHEAFHFEE AR SRR R RS R R A R R A R R R R R R

FhEHEFHFREFAAE SRR AR RS R R R R
Scenario Description

FHEEEHEF AR AR AR E SRR AR AR R R R R R R R R R

Radioactive Decay is enabled
Calculation of Daughters is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.000001 hr 0.0000 hrs 0.0000 hrs (gm)
NOBLES 1.0000E+00 0.0000E+00 0.0000E+00 1.204E+02
IODINE 1.0000E+00 0.0000E+00 0.0000E+00 3.061E+01
CESIUM 1.0000E+00 0.0000E+00 0.0000E+00 3.079E+03
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 = 1. 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)
Kr-85 1 3.310E+04 3.383E+08 1.190E-16 0.000E+00 0.000E+00
Kr-85m 1 1.040E+06 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 1.900E+06 4.578E+03 4.120E-14 0.000E+00 0.000E+00
Kr-88 1 2.570E+06 1.022E+04 1.020E-13 0.000E+00 0.000E+00
Rb-86 3 1.870E+03 1.612E+06 4.810E-15 1.330E-09 1.790E-09
I-131 2 2.880E+06 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 4.210E+06 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 5.890E+06 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 6.310E+06 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 5.400E+06 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-133 1 6.560E+06 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe-135 1 1.420E+06 3.272E+04 1.190E-14 0.000E+00 0.000E+00
Cs-134 3 4.260E+05 6.507E+07 7.570E-14 1.110E-08 1.250E-08
Cs-136 3 1.300E+05 1.132E+06 1.060E-13 1.730E-09 1.980E-09
Cs=-137 3 2.390E+05 9.467E+08 2.725E~-14 7.930E-09 . 8.630E-09
Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
Kr-85m Kr-85 0.21 none 0.00 none 0.00
Kr-87 Rb-87 1.00 none 0.00 none 0.00
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
Xe-135 Cs-135 1.00 none 0.00 none 0.00
Cs-137 Ba-137m 0.95 none 0.00 none 0.00
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Iodine fractions

Aerosol = 9.5000E-01
Elemental = 4.8500E-02
Organic = 1.5000E-03

COMPARTMENT DATA

Compartment number 1: Containment

Natural Deposition (Powers' model): Aerosol data
Reactor type: 1
Percentile = 10 (

oo

)
Natural Deposition: Elemental Removal Data
Time (hr) Removal Coef. (hr~-1)
0.0000E+00 0.0000E+00
Compartment number 2: Environment
Compartment number 3: TSC
PATHWAY DATA

. . A
Pathway number 1: Containment Leakage to Environment

Convection Data

Time (hr) Flow Rate (% / day)
0.0000E+00 2.0000E-01
2.4000E+01 1.0000E-01

7.2000E+02 0.0000E+00
Pathway number 2: Environment to TSC - Makeup

Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
0.0000E+00 1.2000E+04 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 3: Environment to TSC - Inleakage )
Pathway Filter: Removal Data

Q

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 1.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 4: TSC to Environment - Exhaust
Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic



0.0000E+00
7.2000E+02

LOCATION DATA

Location EAB

DC00040-123, Revision 0

Attachment 5

Page 86 of 126
1.3000E+04  0.0000E+00  0.0000E+00  0.0000E+00
0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

is in compartment 2

Location X/Q Data

Time (hr)
0.0000E+00
7.2000E+02

X/Q (s * m"-3)
1.2400E-04
0.0000E+00

Location Breathing Rate Data

Time (hr)
0.0000E+00
7.2000E+02

Location LPZ

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

is in compartment 2

Location X/Q Data

Time (hr)

.0000E+00
.0000E+00
.4000E+01
.6000E+01
.2000E+02

~J WO N O

X/Q (s * m"~-3)
.4200E-05
.6800E-05
.5500E-06
.4000E-06
.0000E+00

ONJE- N

Location Breathing Rate Data

Time (hr)
0.0000E+00
8.0000E+00
2.4000E+01
7.2000E+02

Location tsc

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

is in compartment 3

Location X/Q Data

Time (hr)

.0000E+00
.0000E+00
.0000E+00
.4000E+01
.6000E+01
.2000E+02

~NJONoNO

X/Q (s * m*-3)
.9000E-05
.3000E-05
.6000E-05
.2000E-05
.7000E-06
.0000E+00

OO0 - WWw

Location Breathing Rate Data

Time (hx)
0.0000E+00
7.2000E+02

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

Location Occupancy Factor Data

Time (hr)
0.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02

Occupancy Factor
1.0000E+00
6.0000E-01
4.0000E~01
0.0000E+00

USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS
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Time Time step
0.0000E+00 0.0000E+00
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FHEHEHEHHHHHHH A R R R R R R R B
RADTRAD Version 3.03 (Spring 2001) run on 11/09/2011 at 12:52:44
FHEHHEEHEHHHA AR R R AR R S R R R R R

e # EANE 5552 0 2355 B $ 0 hEE
# % # # # $ % # #
# $# # # # S # #
# % # # HEEEE # # #
# $o# # # # # # #
# t # # # # # # #
fH## 44 # # 44 #

i3S SRS ARSI LSS RS S LR
Dose, Detailed model and Detailed Inventory Output
FHERHHHHFAAAFFFFF SRS R A SR R R R R R R R 4

Detailed model information at time (H) = 0.0000

Natural deposition - Powers' Model, Compartment 1
Deposition Lambda (1 / Hours)

Noble Elemental Organic Aerosol

0.0000E+00 0.0000E+00 0.0000E+00 1.8203E-02
Deposition Net DF

Noble Elemental Organic Aerosol

1.0000E+00 1.0000E+00 1.0000E+00 1.0000E+00

EAB Doses:
Time (h) = 0.0000 Whole Body Thyroid TEDE
Delta dose (rem) 4.5749E~08 7.9547E-06 3.4689E-07

Accumulated dose (rem) 4.5749E-08 7.9547E-06 3.4689E-07

LPZ Doses:
Time (h) = 0.0000 Whole Body Thyroid TEDE
Delta dose (rem) 8.9285E~09 1.5524E-06 6.7700E-08

Accumulated dose (rem) 8.9285E~09 1.5524E-06 6.7700E-08

tsc Doses:

Time (h) = 0.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.4474E~15 4.7137E-12 1.7989E-13
Accumulated dose (rem) 1.4474E-15 4.7137E-12 1.7989E-13
Containment Compartment Nuclide Inventory:

Time (h) = 0.0000 Ci kg Atonms Decay

Kr-85 3.3100E+04 8.4367E-02 5.9773E+23 4.4089E+12
Kr-85m 1.0400E+06 1.2637E-04 8.9534E+20 1.3853E+14



Kr-87 1.9000E+06 6.7077E-05 4.6431E+20
Kr-88 2.5700E+06 2.0496E-04 1.4026E+21
Rb-86 1.8700E+03 2.2982E-05 1.6093E+20
I-131 2.8800E+06 2.3231E-02 1.0679E+23
I-132 4,2100E+06 4.0786E-04 1.8608E+21
I-133 5.8900E+06 5.1995E-03 2.3543E+22
I-134 6.3100E+06 2.3654E-04 1.0630E+21
I-135 5.4000E+06 1.5376E-03 6.8592E+21
Xe-133 6.5600E+06 3.5046E-02 1.5869E+23
Xe-135 1.4200E+06 5.5605E-04 2.4805E+21
Cs-134 4.2600E+05 3.2926E-01 1.4797E+24
Cs-136 1.3000E+05 1.7738E-03 7.8542E+21
Cs-137 2.3900E+05 2.7477E+00 1.2078E+25
Containment Transport Group Inventory:

Time (h) = 0.0000 Atmosphere Sump

Noble gases (atoms) 7.6166E+23 0.0000E+00

Elemental I (atoms) 6.7957E+21 0.0000E+00

Organic I (atoms) 2.1018E+20 0.0000E+00

Aerosols (kg) 3.1078E+00 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 7.7694E-05
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 9.9094E-05
Total I (Ci) ) 2.4690E+07

Deposition Recirculating

Time (h) = 0.0000 Surfaces Filter

Noble gases (atoms) 0.0000E+00 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+0QO0
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 2.8286E-08 0.0000E+00
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.5308E+14
.4232E+14
.4908E+11
.8362E+14
.6077E+14
.8455E+14
.4049E+14
.1928E+14
.7379E+14
.8914E+14
.6743E+13
.7316E+13
.1835E+13
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Containment Leakage to Environment Transport Group Inventory:

Time (h) = 0.0000 Leakage Transport
Noble gases (atoms) 3.1736E+13
Elemental I (atoms) 2.8315E+11
Organic I (atoms) 8.7574E+09
RAerosols (kg) 1.2949E-10

Detailed model information at time (H) = 8.0000
Natural deposition - Powers' Model, Compartment 1
Deposition Lambda (1 / Hours)
Noble Elemental Organic Rerosol
0.0000E+00 0.0000E+00 0.0000E+00 8.1110E-02
Deposition Net DF !
Noble Elemental Organic Aerosol
1.0000E+00 1.0000E+00 1.0000E+00 1.4282E+00

EAB Doses:

Time (h) = 8.0000 Whole Body Thyroid TEDE
Delta dose (rem) 3.0559E-01 1.1008E+02 4.4708E+00
Accumulated dose (rem) 3.0559E-01. 1.1008E+02 4.4708E+00




LPZ Doses:

Time (h) = 8.0000 Whole Body Thyroid
Delta dose (rem) 5.9639E-02 2.1483E+01
Accumulated dose (rem) 5.9639E-02 2.1483E+01
tsc Doses:

Time (h) = 8.0000 Whole Body  Thyroid
Delta dose (rem) 4.3636E-03 2.9943E+01
Accumulated dose (rem) 4.3636E-03 2.9943E+01

Containment Compartment Nuclide Inventory:

U R WERENRPERPRL, IR P, ONDOG

Aerosols (kg)

Containment Leakage to Environment Transport Group Inventory:
Leakage Transport

Time (h) = 8.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

5.0669E+20
4.2519E+18
1.3150E+17
1.8830E-03

‘Time (h) = 8.0000 Ci kg
Kr-85 3.3083E+04 8.4324E-02
Kr-85m 3.0143E+05 3.6628E-05
Kr-87 2.4249E+04 8.5609E~-07
Kr-88 3.6448E+05 2.9067E-05
Rb-86 1.2926E+03 1.5886E-05
I-131 2.0003E+06 1.6135E-02
I1-132 2.7003E+05 2.6160E-05
I-133 3.2249E+06 2.8468E-03
I-134 8.0755E+03 3.0272E-07
I-135 1.6682E+06 4.7502E-04
Xe-133 6.4712E+06 3.4572E-02
Xe-135 2.0235E+06 7.9236E-04
Cs-134 2.9803E+05 2.3035E-01
Cs-136 8.9386E+04 1.2196E-03
Cs-137 1.6725E+405 1.9229E+00
Containment Transport Group Inventory:
Time (h) = 8.0000 Atmosphere Sump
Noble gases (atoms) 7.5797E+23 0.0000E+00
Elemental I (atoms) 6.0552E+21 0.0000E+00
Organic I (atoms) 1.8728E+20 0.0000E+00
Rerosols (kqg) 2.1726E+00 0.0000E+00
Dose Effective (Ci/cc) I-131 (Thyroid)
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid)
Total I (Ci)

Deposition Recirculating
Time (h) = 8.0000 Surfaces Filter
Noble gases (atoms) 0.0000E+00 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00

9.3025E-01 0.0000E+00

4
5
7
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TEDE

8.7253E-01
8.7253E-01

TEDE

1.1374E+00
1.1374E+00

Atoms
.9743E+23
.5951E+20
.9258E+18
.9892E+20
.1124E+20
L4172E+22
.1935E+20
.2890E+22
.3605E+18
.1190E+21
.5654E+23
.5346E+21
.0352E+24
.4005E+21
.4524E+24

.9652E-05
.7789E-05
.1715E+06
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Decay

.5263E+19
.3549E+20
.5831E+20
.2033E+21
.7979E+18
.7616E+21
.6286E+21
.0620E+21
.0499E+21
.6311E+21
.9519E+21
.0301E+21
.1190E+20
.2468E+20
.3112E+20



Detailed model information at time

Natural deposition - Powers' Model,

Deposition Lambda (1 / Hours)
Noble Elemental Organic

) =

Aerosol

0.0000E+00 0.0000E+00 0.0000E+00 1.0000E-02

Deposition Net DF

Noble Elemental Organic

Aerosol

1.0000E+00 1.0000E+00 1.0000E+00 2.1925E+00

EAB Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 1.2465E-01
Accumulated dose (rem) 4.3024E-01
LPZ Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 1.6888E-02
Accumulated dose (rem) 7.6527E-02
tsc Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 8.9667E-04
Accumulated dose (rem) 5.2602E-03

Thyroid
1.1083E+02
2.2091E+02

Thyroid
7.7221E+00
2.9205E+01

Thyroid
1.4801E+01
4.4744E+01

Containment Compartment Nuclide Inventory:

Time (h) = 24.0000 ci
Kr-85 3.3038E+04
Kr-85m 2.5322E+04
Kr-87 3.9499E+00
Kr-88 7.3308E+03
Rb-86 8.2130E+02
1-131 1.2760E+06
I-132 1.4689E+03
1-133 1.2784E+06
I-134 1.7490E-02
I-135 2.1051E+05
Xe-133 6.0686E+06
Xe-135 9.0742E+05
Cs-134 1.9400E+05
Cs-136 5.6203E+04
Cs-137 1.0893E+05

kg
.4209E-02
.0770E-06
.3945E-10
.8463E-07
.0094E-05
.0292E-02
.4230E-07
.1285E-03
.5562E-13
.9944E-05
.2421E-02
.5533E-04
.4994E-01
.6685E-04
.2524E+00
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Containment Transport Group Inventory:

Time (h) = 24.0000 Atmosphere
Noble gases (atoms) 7.4502E+23
Elemental I (atoms) 5.2811E+21
Organic I (atoms) 1.6333E+20
Aerosols (kg) 1.4134E+00

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

Dose Effective (Ci/cc) I-131 (Thyroid)

WO R NN O I ONO

24.0000

Compartment 1

TEDE

4.3439E+00
8.8147E+00

TEDE

3.1087E-01
1.1834E+00

TEDE

5.6440E-01
1.7018E+00

Atoms
.9661E+23
.1800E+19
.6524E+14
.0008E+18
.0681E+19
.7313E+22
.4922F+17
.1097E+21
.9465E+12
.6740E+20
.4680E+23
.5851E+21
.7386E+23
.3956E+21
.5051E+24

.8690E-05
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Decay
.0572E+20
.7307E+20
.0423E+20
.3981E+21
.7357E+18
L7977E+21
.7268E+21
.0151E+21
.0511E+21
.9515E+21
.0325E+22
.0985E+21
.6382E+20
.5802E+20
.8480E+20
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Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 3.1385E~-05
Total I (Ci) 2.7663E+06
Deposition Recirculating

Time (h) = 24.0000 Surfaces Filtex
Noble gases (atoms) 0.0000E+00 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 1.6855E400 0.0000E+00
Containment Leakage to Environment Transport Group Inventory:
Time (h) = 24.0000 Leakage Transport
Noble gases (atoms) 1.5092E+21
Elemental I (atoms) 1.1784E+19
Organic I (atoms) 3.6444E+17
Aerosols (kg) 3.9484E-03
Detailed model information at time (H) = 96.0000

Natural deposition - Powers' Model, Compartment 1
Deposition Lambda (1 / Hours)

Noble Elemental Organic Aerosol

0.0000E+00 0.0000E+00 0.0000E+00 1.0000E-02
Deposition Net DF

Noble Elemental Organic Aerosol

1.0000E+00 1.0000E+00 1.0000E+00 4.5217E+00
EAB Doses:
Time (h) = 96.0000 Whole Body Thyroid TEDE
Delta dose (rem) 7.7772E-02 1.2977E+02 5.2061E+00
Accumulated dose (rem) 5.0801E-01 3.5068E+02 1.4021E+01
LPZ Doses:
Time (h) = 96.0000 Whole Body Thyroid TEDE
Delta dose (rem) 4.7353E-03 5.1923E+00 2.0993E-01
Accumulated dose (rem) 8.1263E-02 3.4398E+01 1.3933E+00
tsc Doses:
Time (h) = 96.0000 Whole Body Thyroid TEDE
Delta dose (rem) 2.4798E-04 7.7019E+00 3.0448E-01
Accumulated dose (rem) 5.5082E-03 5.2446E+01 2.0063E+00
Containment Compartment Nuclide Inventory:
Time (h) = 96.0000 Ci kg Atoms Decay
Kr-85 3.2922E+04 8.3913E-02 5.9451E+23 4.2201E+20
Kr-85m 3.6662E-01 4.4550E~11 3.1563E+14 8.9486E+20
Kr-88 1.7065E-04 1.3609E-14 9.3132E+10 1.4021E+21
Rb-86 3.5654E+02 4.3819E-06 3.0684E+19 9.0505E+18
I-131 5.3019E+05 4.2766E-03 1.9660E+22 1.3865E+22
1-132 2.9809E-07 2.8879E-17 1.3175E+08 1.7274E+21
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I-133 6.2452E+04 5.5130E-05 2.4963E+20 1.2843E+22
I-135 5.9594E+01 1.6969E-08 7.5698E+16 5.1968E+21
Xe-133 4.1860E+06 2.2363E-02 1.0126E+23 6.9205E+22
Xe-135 5.1819E+03 2.0291E-06 9.0517E+18 6.8820E+21
Cs-134 9.3888E+04 7.2566E-02 3.2612E+23 2.1801E+21
Cs-136 2.3272E+04 3.1752E-04 1.4060E+21 6.1441E+20
Cs-137 5.2855E+04 6.0766E-01 2.6711E+24 1.2248E+21
Containment Transport Group Inventory:
Time (h) = 96.0000 Atmosphere Sump
Noble gases (atoms) 6.9578E+23 0.0000E+00
Elemental I (atoms) 3.6968E+21 0.0000E+00
Organic I (atoms) 1.1433E+20 0.0000E+00
Aerosols (kg) 6.8405E-01 0.0000E+00
Dose Effective (Ci/cc) I-131 (Thyroid) 1.0375E-05
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 1.0496E-05
Total I (Ci) 5.9270E+05

Deposition Recirculating

Time (h) = 96.0000 Surfaces Filter |
Noble gases (atoms) 0.0000E+00 0.0000E+00

Elemental I (atoms) 0.0000E+00 ©0.0000E+0O0

Organic I (atoms) 0.0000E+00 0.0000E+00

Aerosols (kg) 2.4090E+00 0.0000E+00

Containment Leakage to Environment Transport Group Inventory:
Time (h) = 96.0000 Leakage Transport

Noble gases (atoms) 3.6678E+21

Elemental I (atoms) 2.4926E+19

Organic I (atoms) 7.7091E+17

Rerosols (kg) 6.9630E-03

Detailed model information at time (H) = 720.0000

Natural deposition - Powers' Model, Compartment 1
Deposition Lambda (1 / Hours)

Noble Elemental Organic Rerosol

0.0000E+00 0.0000E+00 0.0000E+00 1.0000E-02
Deposition Net DF

Noble Elemental Organic Aerosol

1.0000E+00 1.0000E+00 1.0000E+00 2.3981E+03

EAB Doses:

Time (h) = 720.0000 Whole Body  Thyroid TEDE

Delta dose (rem) 6.2560E-02 1.1203E+02 4.5505E+00

Accumulated dose (rem) 5.7057E-01 4.6270E+02 1.8571E+01

LPZ Doses: \
|

Time (h) = 720.0000 Whole Body Thyroid TEDE |

Delta dose (rem) 1.2108E-03 1.4249E+00 5.8293E-02

Accumulated dose (rem) 8.2473E-02 3.5823E+01 1.4516E+00
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tsc Doses:

Time (h) = 720.0000 Whole Body Thyroid TEDE
Delta dose (rem) 9.4036E-05 3.1547E+00 1.2651E-01
Accumulated dose (rem) 5.6022E-03 5.5601E+01 2.1328E+00

Containment Compartment Nuclide Inventory:

Time (h) = 720.0000 Ci kg Atoms Decay

Kr-85 3.1930E+04 8.1384E-02 5.7659E+23 3.1169E+21
Rb-86 2.5786E~-01 3.1691E-09 2.2191E+16 1.3125E+19
I-131 1.0598E+04 8.5483E-05 3.9297E+20 2.1366E+22
I-133 1.0937E-05 9.6551E-15 4.3718E+10 1.3045E+22
Xe-133 1.3160E+05 7.0305E-04 3.1834E+21 1.6674E+23
Cs-134 1.7415E402 1.3460E-04 6.0492E+20 3.4123E+21
Cs-136 1.1170E+01 1.5241E-07 6.7489E+17 8.6614E+20
Cs-137 1.0025E+402 1.1525E-03 5.0662E+21 1.9208E+21

Containment Transport Group Inventory:

Time (h) = 720.0000 Atmosphere Sump

Noble gases (atoms) 5.7978E+23 0.0000E+00

Elemental I (atoms) 3.7807E+20 0.0000E+00

Organic I (atoms) 1.1693E+19 0.0000E+00

Aerosols (kg) 1.2880E-03 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 2.0340E-07
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 2.0340E-07
Total I (Ci) .0598E+04

[y

Deposition Recirculating
Time (h) = 720.0000 Surfaces Filter

Noble gases (atoms) 0.0000E+00 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
RAerosols (kqg) 3.0875E+00 0.0000E+00

Containment Leakage to Environment Transport Group Inventbry:
Time (h) = 720.0000 Leakage Transport

Noble gases (atoms) 1.9631E+22
Elemental I (atoms) 6.2574E+19
Organic I (atoms) 1.9353E+18
Rerosols (kg) 9.7901E-03

837
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I-131 Summary
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Containment * Environment TSC
Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies)
0.000 2.8800E+06 1.2000E-04 2.8713E-08
0.401 2.8559E+06 9.5714E+01 1.1803E-02
0.701 2.8527E+06 1.6706E+02 1.4029E-02
1.001 2.8495E+06 2.3832E+02 1.4735E-02 -
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.301
.601
.901
.201
.501
.801
.101
.401
.701
.001
.301
.601
.901
.201
.501
.801
.101
.401
.701
.001
.301
.601
.901
.000
.300
.600
.900
.200
.500
.800

10.

10.

24.

96.
720.

100
400
000
000
000
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.8463E+06
.8432E+06
.8400E+06
.8368E+06
.8336E+06
.8304E+06
.8272E+06
.8240E+06
.8208E+06
.7534E+06
.6877E+06
.6236E+06
.5611E+06
.5001E+06
.4407E+06
.3828E+06
.3264E+06
.2713E+06
.2177E+06
.1653E+06
.1143E+06
.0646E+06
.0161E+06
.0003E+06
.9534E+06
.9077E+06
.8632E+06
.8197E+06
.7773E+06
.7360E+06
.6958E+06
.6565E+06
.2760E+06
.3019E+05
.0598E+04
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.0951E+02
.8062E+02
.5164E+02
.2259E+02
.9345E+Q2
.6424FE+02
.3495E+02
.0558E+02
.7612E+02
.4579E+02
.0138E+03
.0802E+03
.1450E+03
.2082E+03
.2699E+03
.3302E+03
.3891E+03
.4465E+03
.5026E+03
.5574E+03
.6109E+03
.6631E+03
.7141E+03
.7308E+03
.7802E+03
.8284E+03
.8755E+03
.9216E+03
.9665E+03
.0104E+03
.0533E+03
.0952E+03
.6321E+03
.1620E+03
.5108E+03
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.4951E-02
.5010E-02
.5017E-02
.3786E-02
.3038E-02
.2787E-02
.2696E-02
.2657E-02
.2635E-02
.2502E-02
.2258E-02
.1983E-02
.1703E-02
.1426E-02
.1155E-02
.0890E-02
.0632E-02
.0380E-02
.0135E-02
.8952E-03
.6618E-03
.4342E-03
.2123E-03
.1400E-03
.8462E-03
.7160E-03
.2852E-03
.0818E-03
.9533E-03
.8506E-03
.7576E-03
.6694E-03
.7767E-03
.3256E-04
.2553E-06
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Cumulative Dose Summary
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Time
(hr)

0.
.401
.701
.001
.301
.601
.901
.201
.501
.801
.101
.401.
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000

D BxRWWNDNNNRF OO

EAB

Thyroid
(rem)

.0000E+00
.3339E+00
.1033E+01
.5708E+01
.0361E+01
.4991E+01
.9600E+01
.4188E+01
.8754E+01
.3301E+01
.7828E+01
.2335E+01
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TEDE
(rem)

.0000E+00
.7422E-01
.7459E-01
.7183E-01
.6634E-01
.0584E+00
.2484E+00
.4364E+00
.6227E+00
.8073E+00
.9905E+00
.1724E+00
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LPZ

Thyroid
(rem)

.0000E+00
.2361E+00
.1532E+00
.0656E+00
.9736E+00
.8773E+00
.7768E+00
.6721E+00
.5634E+00
.4507E+00
.3341E+00
.0214E+01
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TEDE
(rem)

.0000E+00
.3517E-02,
.2622E-02
.3112E-01
.6908E-01
.0656E-01
.4363E-01
.8033E-01
.1668E-01
.5272E-01
.8848E-01
.2397E-01
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tsc

Thyroid
(rem)

.0000E+00
.5186E-01
.2335E+00
.6410E+00
.0841E+00
.5340E+00
.9815E+00
.3810E+00
.0659E+01
.1889E+01
.3101E+01
.4302E+01

Ut W W NP oWwo

TEDE
(rem)

.0000E+00
.6291E-02
.5096E-02
.3864E-01
.9350E-01
.4859E-01
.0356E-01
.5670E-01
.0523E-01
.5183E-01
.9790E-01
.4352E-01



O WWOWOWOWOW--J-1-JoyOO O U OO & &b bW

10.
10.
24.
96.
720.

.701
.001
.301
.601
.901
.201
.501
.801
.101
.401
.701
.001
.301
.601
.901
.000
.300
.600
.900
.200
.500
.800
100
400
000
000
000

BSWN R R REPEEREPRERERPRPRRROWOO000-IN U

.6823E+01
.1242E+01
.5541E+01
.9726E+01
.3799E+01
.7764E+01
.1624E+01
.5381E+01
.9039E+01
.2602E+01
.6070E+01
.9448E+01
.0274E+02
.0594E+02
.0906E+02
.1008E+02
.1309E+02
.1603E+02
.1889E+02
.2168E+02
.2439E+02
.2704E+02
.2962E+02
.3213E+02
.2091E+02
.5068E+02
.6270E+02

P oo ds b Dl DR WWWWWwWWwwNhND NN

.3530E+00
.5303E+00
.7026E+00
.8699E+00
.0324E+00
.1904E+00
.3440E+00
.4933E+00
.6386E+00
.7798E+00
.9172E+00
.0509E+00
.1809E+00
.3075E+00
.4307E+00
.4708E+00
.5897E+00
.7054E+00
.8180E+00
.9277E+00
.0346E+00
.1386E+00
.2400E+00
.3387E+00
.8147E+00
.4021E+01
.8571E+01

WWRNMNNNNMNMNMNNNMNNMMNNNNNNNRERPRRPRPRRPRPRPRRPR B

.1090E+01
.1952E+01
.2791E+01
.3608E+01
.4403E+01
.5177E+01
.5930E+01
.6663E+01
.7377E+01
.8072E+01
.8749E+01
.9408E+01
.0051E+01
.0676E+01
.1285E+01
.1483E+01
.1693E+01
.1898E+01
.2097E+01
.2291E+01
.2481E+01
.2665E+01
.2845E+01
.3020E+01
.9205E+01
.4398E+01
.5823E+01

PR P OOUWOUWYOEOOODOLDREOOD-II~NIANAN GO U D

.5921E-01
.9383E-01
.2744E-01
.6009E-01
.9181E-01
.2265E-01
.5262E-01
.8176E-01
.1011E-01
.3767E-01
.6448E-01
.9057E-01
.1595E-01
.4066E-01
.6470E-01
.7253E-01
.8112E-01
.8947E-01
.9760E-01
.0551E-01
.1321E-01
.2070E-01
.2800E-01
.3510E-01
.1834E+00
.3933E+00
.4516E+00

U WWWWWWWWNNNNNNDNNNMNODNDNNDNNRERE R BE

DC00040-123, Revision 0

.5498E+01
.6683E+01
.7847E+01
.8982E+01
.0088E+01
.1165E+01
.2213E+01
.3234E+01
.4228E+01
.5195E+01
.6138E+01
.7055E+01
.7949E+01
.8818E+01
.9667E+01
.9943E+01
.0598E+01
.1068E+01
.1471E+01
.1847E+01
.2207E+01
.2557E+01
.2897E+01
.3228E+01
.4744E+01
.2446E+01
.5601E+01

NP R R B RRP B RERER PR RPQ©OP0m-I~on o u
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.8889E-01
.3390E-01
.7807E-01
.2118E-01
.6318E-01
.0407E~01
.4387E-01
.8263E-01
.2037E-01
.5711E-01
.9289E-01
.0277E+00
.0617E+00
.0947E+00
.1269E+00
.1374E+00
.1623E+00
.1802E+00
.1955E+00
.2098E+00
.2234E+00
J2367E+00
.2496E+00
.2622E+00
.7018E+00
.0063E+00
.1328E+00

FRESEAFEFE SRR AR AR R R R R R R R R R R R R R R

Worst Two-Hour Doses

FEESERERF SR E R A HERRHRF RS A AR R R R AR R R R R R R R R R R

EAB
T
(

ime
hr)
0.0

Whole Body
(rem)
1.3392E-01

Thyroid
(rem)
3.1121E+01

TEDE
(rem)

1.3107E+00
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Conservative Case — SG PORV

FHEHEHAHHHHFHHAHFRFHF AR H A HRHHHHAH SRR RS R R R R R R R
RADTRAD Version 3.03 (Spring 2001) run on 11/09/2011 at 12:50:54
FHAHFFAHHFHFAAAFFHREARFHFE A HHHHHF RS ESF SR A S F A R R e

FHEFEF RS EHAHRAF A HHF R HEA SRR FH S HHF AR H SRR A HH AR FE R A R F A RS S
File information

BREFEHER AR AR AR R R A R R R R R R R R R R R R R

Plant file = C:\Program Files\radtrad3 03\VCS TSC\Rod Ejection\SG Dump

- Conservative Case.psf
Inventory file = C:\Program Files\radtrad3_ 03\VCS TSC\Rod Ejection\Design

SG Release.nif
Release file
SG Release.rft
Dose Conversion file = C:\Program Files\radtrad3 03\VCS TSC\Rod

Ejection\Fgrllg&l2.inp

C:\Program Files\radtrad3_03\VCS TSC\Rod Ejection\Design

HEHEE FhEE HEHRE

% o HedE & o hEEE
# t# #  ## $ # 4 # #
# +# # (AN B B S # # # #
HEEHE FhEE HHE4 #o0% F # e 4 # #
# ¢ #08 # % % # # #
# ¢ % 4 # # #
# HE 4 # # % 44 #

Radtrad 3.03 4/15/2001
Conservative Case - SG Dump
Nuclide Inventory File:
C:\Program Files\radtrad3_03\VCS TSC\Rod Ejection\Design SG Release.nif
Plant Power Level:
1.0442E+00
Compartments:
3
Compartment 1:
Source Volume
3
1.0000E+04

OO O OO

Compartment 2:
Environment

2

0.0000E+00

0



o OO

0
Compartment 3:
TSC

1

2.0700E+05

[eNeoNeNe)

0
Pathways:
4
Pathway 1:
Source Volume to Environment
1
2
2
Pathway 2:
Environment to TSC - Makeup
2
3
2
Pathway 3:
Environment to TSC - Inleakage
2
3
2
Pathway 4:
TSC to Environment - Exhaust
3
2
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:
Source Term:

1
1 1.0000E+00

DC00040-123, Revision 0
Attachment 6
. Page 99 of 126

C:\Program Files\radtrad3 03\VCS TSC\Rod Ejection\Fgrll&l2.inp
C:\Program Files\radtrad3 03\VCS TSC\Rod Ejection\Design SG Release.rft

0.0000E+00
1

0.0000E+00 9.7000E-01 3.0000E-02

Overlying Pool:
0
0.0000E+00
0o -

o O O

1.0000E+00



Compartments:
3
Compartment 1:

Co

partment 2:

Compartment 3:

Pathways:
4
Pathway 1:

.0000E+00
.2000E+02

o
j)
OO0 O FTOOOOO0ODOJONRFOOO OO

hway 2:

1.0000E+10
0.0000E+00

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00

DC00040-123, Revision 0
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0.0000E+00
0.0000E+00
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.0000E+00 1.2000E+04 0.0000E+00 0.0000E+00 0.0000E+00
.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway 3:

.0000E+00 1.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway 4:

.0000E+00  1.3000E+04 0.0000E+00 0.0000E+00 0.0000E+00
.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

QOO OO ONONPFRPROOOOO T OO0 OOONONPFOOOOO T OOOOOONONRO

Dose Locations:
3

Location 1:

EAB

1

2 .

0.0000E+00 1.2400E-04
7.2000E+02 0.0000E+0Q0
1
2
0

.0000E+00 3.5000E-04



7
0
Loc
LPZ

N

NN O PR JONOO U

0
Loc
Con

Ef

ONONOOARPHJONOBEF JONRF OW

7.

.2000E+02

ation 2:

.0000E+00
.0000E+00
.4000E+01
.6000E+01
.2000E+02

.0000E+00
.0000E+00
.4000E+01
.2000E+02

ation 3:
trol Room

.0000E+00
.2000E+02

.0000E+00
.4000E+01
.6000E+01
.2000E+02

ON RN

ON PP W

o

o o

ective Volume

.0000E+00
.0000E+00
.0000E+0Q0
.4000E+01
.6000E+01
2000E+02

O = W Ww

.0000E+00

.4200E-05
.6800E-05
.5500E-06
.4000E-06
.0000E+00

.5000E-04
.8000E-04
.3000E-04
.0000E+00

.5000E-04
.0000E+00

.0000E+00
.0000E-01
.0000E-01
.0000E+00
Location:

.9000E-05
.3000E-05
.6000E-05
.2000E-05
.7000E-06
0.

0000E+00

Simulation Parameters:

1
0

.0000E+00

0.

Output Filename:
C:\Program Files\radtrad3 03\VCS TSC\Rod Ejection\SG Dump - Conservative Case.o0

1

[ =

0000E+00

End of Scenario File
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FHEFHFHHHHEHHHHAHR AR AR S A AR R R R R R R R
RADTRAD Version 3.03 (Spring 2001) run on 11/09/2011 at 12:50:54
FHEFEFHFHAFEHHHEHE AR AR A S A A H S R R R R R

FHEGEHEHFH A HEEEH AR HF AR AR R R B E A A SRR R H AR H R R R R R
' . Plant Description
FHESEH A B AA U BB HEEHHE AR AR R R R R R R A R R R R R R R R

Number of Nuclides = 60

Inventory Power = 1.0000E+00 MWth
Plant Power Level = 1.0442E+00 Mwth
Number of compartments = 3

Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00
)
Name: Source Volume
Compartment volume = 1.0000E+04 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 1
Exit Pathway Number 1l: Source Volume to Environment

Compartment number 2
Name: Environment
Compartment type is Environment
Pathways into and out of compartment 2
Inlet Pathway Number 1l: Source Volume to Environment
Inlet Pathway Number 4: TSC to Environment - Exhaust ,
Exit Pathway Number 2: Environment to TSC - Makeup
Exit Pathway Number 3: Environment to TSC - Inleakage

Compartment number 3

Name: TSC

Compartment volume = 2.0700E+05 (Cubic feet)

Compartment type is Control Room

Pathways into and out of compartment 3
Inlet Pathway Number 2: Environment to TSC - Makeup
Inlet Pathway Number 3: Environment to TSC - Inleakage
Exit Pathway Number 4: TSC to Environment - Exhaust

Total number of pathways = 4
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FHEEFHEHHEHFFEEAAA RS AR AR R R R R R R R R
RADTRAD Version 3.03 (Spring 2001) run on 11/09/2011 at 12:50:54
FHEHHHHHHHERHEEA AR AR R AR AR R R R R R R R R

FHEFHERFHFHFHHEFAARRE AR R AR HH A AR R R R R R R R R R R R
Scenario Description

BEE R AR R R R R R R R R R R R R R R R R B R R R R R

Radioactive Decay is enabled
Calculation of Daughters is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
2.000000 hr 6.0000 hrs 16.0000 hrs (gm)
NOBLES 8.3300E-02 2.5000E-01 6.6700E-01 3.778E+00
IODINE 8.3400E-02 2.5000E-01 6.6700E-01 1.967E-02
CESIUM 8.4000E-02 2.5100E-01 6.6500E-01 1.965E+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 = . 1. 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)
Kr-85 1 9.950E+02 3.383E+08 1.190E-16 0.000E+00 0.000E+00
Kr-85m 1 3.130E+04 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 5.700E+04 4.578E+03 4.120E-14 0.000E+00 0.000E+00
Kr-88 1 7.710E+04 1.022E+04 1.020E-13 0.000E+00 0.000E+00
Rb-86 3 1.160E+00 1.612E+06 4.810E-15 1.330E-09 1.790E-09
I-131 2 1.770E+03 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 2.590E+03 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 3.630E+03 7.488E+04 2.940E-14 4.860E~-08 1.580E-09
I-134 2 3.890E+03 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 3.330E+03 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-133 1 1.970E+05 4.532E+05 1.560E~15 0.000E+00 0.000E+00
Xe-135 1 4.250E+04 3.272E+04 1.190E-14 0.000E+00 0.000E+00
Cs-134 3 2.620E+02 6.507E+07 7.570E-14 1.110E-08 1.250E-08
Cs-136 3 8.140E+01 1.132E+06 1.060E-13 1.730E-09 1.980E-09
Cs-137 3 1.460E+02 9.467E+08 2.725E-14 7.930E-09 8.630E-09
Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
Kr-85m Kr-85 0.21 none 0.00 none 0.00
Kr-87 Rb-87 1.00 none 0.00 " none 0.00
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
Xe-135 Cs~135 1.00 none 0.00 none 0.00
Cs-137 Ba-137m 0.95 none 0.00 none 0.00




Iodine fractions
Aerosol =
Elemental
Organic =

COMPARTMENT DATA

Compartment number
Compartment number
Compartment number

PATHWAY DATA

DC00040-123, Revision 0
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0.0000E+00
9.7000E-01
3.0000E-02

1l: Source Volume
2: Environment

3: TSC

Pathway number 1: Source Volume to Environment

Pathway Filter:
Time (hr)

0.0000E+00
7.2000E+02

Removal Data

Flow Rate “Filter Efficiencies (%)

(cfm) Rerosol Elemental Organic
1.0000E+10 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 2: Environment to TSC - Makeup

Pathway Filter:
Time (hr)

0.0000E+00
7.2000E+02

Removal Data

Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
1.2000E+04 '0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+0Q0 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 3: Environment to TSC - Inleakage

Pathway Filter:
Time (hr)

0.0000E+00
7.2000E+02

Removal Data

Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
1.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+0Q0 0.0000E+0Q0 0.0000E+00

Pathway number 4: TSC to Environment - Exhaust

Pathway Filter:
Time (hr)

0.0000E+00
7.2000E+02

LOCATION DATA
Location EAB

Removal Data

Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
1.3000E+04 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

is in compartment 2



USER

Location X/Q Data

Time (hr)
0.0000E+00
7.2000E+02

DC00040-123, Revision 0
Attachment 6
Page 106 of 126

X/Q (s * m"-3)
1.2400E-04
0.0000E+00

Location Breathing Rate Data

Time (hr)
0.0000E+00
7.2000E+02

Location LPZ

Location X/Q Data

Time (hr)

0.0000E+00
.0000E+00
.4000E+01
.6000E+01
.2000E+02

~ O N oo

Breathing Rate (m"3 * sec”-1)
~ 3.5000E-04
0.0000E+00
is in compartment 2

X/Q (s * m*-3)
.4200E-05
.6800E-05
.5500E-06
.4000E-06
.0000E+00

ON~JE N

Location Breathing Rate Data

Time (hr)
0.0000E+00
8.0000E+00
2.4000E+01
7.2000E+02

Location Control Room

Location X/Q Data

Time (hr)

0.0000E+00
.0000E+00
.0000E+00
.4000E+01
.6000E+01
.2000E+02

~3 W NN

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)
.9000E-05
.3000E~-05
.6000E~05
.2000E-05
.7000E-06
.0000E+00

OOV WWw

Location Breathing Rate Data

Time (hr)
0.0000E+00
7.2000E+02

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

Location Occupancy Factor Data

Time (hr)
0.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02

Occupancy Factor
1.0000E+00
6.0000E-01
4.0000E-01
0.0000E+00

SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS

Time
0.0000E+00

Time step

0.0000E+00
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FEEFHEEE B FREE R E BB E RS RS RARHAERE B R H R R R

RADTRAD Version 3.03

(Spring 2001)

run on 11/09/2011

a

t 12:50:54

FHEFE B A HFHER B HF R E R F RS RS R B AR R R R R R R R

#HEE # O REEEE HEHEE
¥ ¥ % # # # #
# # # # # # #
# 4 # # fad
# o4 # # #

# L # # #

#H# 4 # #

EE R

#H#

FHEREFEREEREREHE RS A E AR E R E BB R R R R R R R R R

Dose,

Detailed model and Detailed Inventory Output

FEEEAF R R RS F RS SR E S HER B EH R H R R R R R R R R

Detailed model information at time
EAB Doses:

Time (h) = 2.0000 Whole Body
Delta dose (rem) 3.8530E-01
Accumulated dose (rem) 3.8530E-01
LPZ Doses:

Time (h) = 2.0000 Whole Body
" Delta dose (rem) 7.5195E-02
Accumulated dose (rem) 7.5195E-02
Control Room Doses:

Time (h) = 2.0000 Whole Body
Delta dose (rem) 5.4130E-03
Accumulated dose (rem) 5.4130E-03

(

Source Volume Compartment Nuclide Inventory:

Time (h) = 2.0000 Ci

Kr-85 7.2127E-07
Kr-85m 1.6650E-05
Kr-87 1.3889E-05
Kr-88 3.4301E-05
Rb-86 8.4527E-10
I-131 1.2753E-06
I-132 1.0287E-06
I-133 2.4645E-06
I-134 5.8071E-07
I-135 1.9594E-06

CIINN WP NN

H) = 2.0000
Thyroid TEDE
1.0066E+01 .6636E-01
1.0066E+01 .6636E-01
Thyroid TEDE
1.9646E+00 .4956E-01
1.9646E+00 .4956E-01
Thyroid TEDE
2.7361E+00 .0897E-01
2.7361E+00 .0897E-01

kg Atoms Decay
.8384E-12 1.3025E+13 1.9214E+08
.0232E-15 1.4334E+10 5.1983E+09
.9034E-16 3.3942E+09 6.7024E+09
.7355E-15 1.8720E+10 1.1780E+10
.0388E-17 7.2744E+07 2.2553E+05
.0287E-14 4.7290E+10 3.4097E+08
.9663E-17 4.5468E+08 3.7607E+08
.1756E-15 9.8508E+09 6.7892E+08
.1768E-17 9.7830E+07 3.7776E+08
.5795E-16 2.4889E+09 5.8077E+08



.5466E-13
.0460E-14
.4800E-13
.0824E-16
.2269E~-12

e N = R

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

Xe-133 1.4126E-04
Xe-135 2.6711E-05
Cs-134 1.9149E-07
Cs-136 5.9237E-08
Cs-137 1.0672E-07
Source Volume Transport Group Inventory:
Time (h) =" 2.0000 Atmosphere
Noble gases (atoms) 1.6525E+13
Elemental I (atoms) 5.8377E+10
Organic I (atoms) 1.8055E+09
Aerosols (kg) 1.3757E-12

0.0000E+00

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

Total I (Ci)

G woy W

~J

.4170E+12
.6658E+10
.6515E+11
.5789E+09
.3930E+12

.1765E-15
.5717E-15
.3087E-06

Source Volume to Environment Transport Group Inventory:

Pathway
Time (h) = 2.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
RAerosols (kg) 0.0000E+00

Detailed model information at time

EAB Doses:
Time (h) = 8.0000 Whole Body
Delta dose (rem) 4,7816E-01

Accumulated dose (rem) 8.6346E-01

LPZ Doses:
Time (h) = 8.0000 Whole Body
Delta dose (rem) 9.3319E-02

Accumulated dose (rem) 1.6851E-01
Control Room Doses:
Time (h) = 8.0000 Whole Body

Delta dose (rem) 6.8882E-03
Accumulated dose (rem) 1.2301E-02

Source Volume Compartment Nuclide Inventory:

Time (h) = 8.0000 Ci

Kr-85 7.2163E~07
Kr-85m 6.5828E-06
Kr-87 5.2787E-07
Kr-88 7.9342E-06
Rb-86 8.3413E-10
I-131 1.2471E-06
I-132 1.6852E-07

Transported

5.0514E+21

1.8372E+19

5.6820E+17

4.1982E-04

(H) = 8.0000

Thyroid TEDE
2.8507E+01 1.5592E+00
3.8574E+01 2.3255E+00
Thyroid TEDE
5.5635E+00 3.0429E-01
7.5281E+00 4.5385E-01
Thyroid TEDE
7.6508E+00 2.9701E-01
1.0387E+01 4.0599E~01

kg Atoms

1.8393E-12 1.3031E+13

7.9990E-16 5.6672E+09
1.8636E-17 1.2900E+08
6.3275E-16 4.3301E+09
1.0251E-17 7.1786E+07
1.0060E-14 4.6244E+10

1.6326E-17 7.4485E+07
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.7835E+10
.6468E+09
.1015E+07
.5816E+07
.8429E+07

Decay

.6885E+08
.3871E+10
.9689E+09
.6177E+10
.9527E+05
.3485E+09
.5591E+08



I-133 2.0163E-06
I-134 5.0504E~09
I-135 1.0436E-06
Xe-133 1.3679E-04
¥e-135 1.7355E-05
Cs-134 1.9069E-07
Cs-136 5.8226E-08
Cs-137 1.0629E-07

Source Volume Transport Group Inventory:

.7799E-15
.8932E-19
.9716E-16
.3080E-13
.7960B-15
.4738E-13
.9445E-16
.2220E-12

H 3RO~

~

Time (h) = 8.0000 Atmosphere Sump
Noble gases (atoms) 1.6381E+13 0.0000E+00
Elemental I (atoms) 5.4033E+10 0.0000E+00
Organic I (atoms) 1.6711E+09 0.0000E+00
Aerosols (kg) 1.3702E-12 0.0000E+00
Dose Effective (Ci/cc) I-131 (Thyroid)

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

Total I (Ci)

.0591E+09
.5083E+05
.3256E+09
.3090E+12
.Q316E+10
.6236E+11
.5179E+09
.3716E+12

G woyWwwr oo

(6]

.6997E-15
6.6358E-15
.4806E-06

S

Source Volume to Environment Transport Group Inventory:

Pathway
Time (h) = 8.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
RAerosols (kg) 0.0000E+00

Detailed model information at time

EAB Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 3.0957E~-01
Accumulated dose (rem) 1.1730E+00
LPZ Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 4.1942E-02
Accumulated dose (rem) 2.1046E-01
Control Room Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 2.2117E-03
Accumulated dose (rem) 1.4513E-02

Source Volume Compartment Nuclide Inventory:

Time (h) = 24.0000 Ci

Kr-85 7.2197E-07
Kr-85m 5.5402E-07
Kr-87 - 8.6142E-11
Kr-88 1.5987E-07

Transported

5.0650E+22

3.8549E+19

1.1922E+18

9.1311E-04

(H) = 24.0000

Thyroid TEDE
6.7658E+01 2.9089E+00
1.0623E+02 5.2345E+00
Thyroid TEDE
4.7142E+00 2.2306E-01
1.2242E+01 6.7691E-01
Thyroid TEDE
8.8978E+00 3.4401E-01
1.9285E+01 7.4999E-01

kg Atoms

1.8402E-12 1.3037E+13

6.7320E-17 4.7696E+08

3.0411E-21 2.1051E+04

1.2750E-17 8.7252E+0Q07
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.4627E+09
.7466E+08
.7421E+09
.4896E+11
.4995E+10
.0343E+08
.2659E+07
.1338E+08

Decay

.3076E+09
.9064E+10
.0098E+10
.0422E+10



.9359E-18
.5025E-15
.3152E-19
.0448E-15
.5533E-17
.7019E-13
.1082E-15
.4634E-13
.6195E-16
.2140E~-12

PPN R = OW

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

Rb-86 8.0846E-10
‘I-131 1.1781E-06
I-132 1.3575E-09
I-133 1.1836E-06
'I-135 1.9502E-07
Xe-133 1.2545E-04
Xe-135 5.3838E-06
Cs-134 1.8934E-07
Cs-136 5.5844E-08
Cs-137 1.0560E-07
Source Volume Transport Group Inventory:
Time (h) = 24.0000 Atmosphere
Noble gases (atoms) 1.6082E+13
Elemental I (atoms) “4.7203E+10
Organic I (atoms) 1.4599E+09
Rerosols (kg) 1.3611E~12

Dose Effective (Ci/cc) I-131

0.0000E+00

(Thyroid)

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

Total I (Ci)

WO WOWWN B RO

N
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.9576E+07
.3683E+10
.0001E+05
.7309E+09
.4772E+08
.0346E+12
.4045E+09
.5766E+11
.3740E+09
.3366E+12

.8760E-15
.3351E-15
.5580E-06

Source Volume to Environment Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Rerosols (kg) 0.0000E+00
Detailed model information at time
EAB Doses:
Time (h) = 96.0000 Whole Body
Delta dose (rem) 1.7251E-10
Accumulated dose (rem) 1.1730E+00
LPZ Doses:
Time (h) = 96.0000 Whole Body
Delta dose (rem) 1.0504E-11
Accumulated dose (rem) 2.1046E-01
Control Room Doses:
Time (h) = 96.0000 Whole Body
Delta dose (rem) 2.2387E-05
Accumulated dose (rem) 1.4535E-02

Source Volume Compartment Nuclide Inventory:

Time (h) = 96.0000 Ci

Transported

1.1258E+23

2.4909E+20

7.7038E+18

2.2199E-03

(H) = 96.0000

Thyroid TEDE
6.5229E-08 2.7094E-09
1.0623E+02 5.2345E+00
Thyroid TEDE
2.6099E-09 1.1201E-10
1.2242E+01 6.7691E-01
Thyroid TEDE
1.5863E-01 6.1920E-03
1.9443E+01 7.5618E-01

kg Atoms

Source Volume Transport Group Inventory:
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.6398E+06
.9328E+09
.2983E+08
.7950E+09
.8206E+09
.2830E+11
.6823E+10
.0707E+08
.8380E+08
.3844E+08

Decay



Time (h) = 96.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
RAerosols (kg)

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

0.0000E+00 0.0000E+00

0.0000E+00 0.0000E+00

0.0000E+00 0.0000E+00

0.0000E+00 0.0000E+00

I-131 (Thyroid) 0.0000E+00

I-131 (ICRP2 Thyroid) 0.0000E+00
0.0000E+00

Source Volume to Environment Transport Group Inventory:

96.0000
(atoms)
(atoms)

(atoms)
(kg)

Time (h) =
Noble gases
Elemental I
Organic I
Rerosols

Detailed model information at time

EAB Doses:

Time (h) = 720.0000
Delta dose (rem)
Accumulated dose (rem)
LPZ Doses:

Time (h) = 720.0000
Delta dose (rem)
Accumulated dose (rem)

Control Room Doses:

Time (h) = 720.0000
Delta dose (rem)
Accumulated dose (rem)

Source Volume Compartment Nuclide Inventory:

Time (h) = 720.0000

Source Volume Transport Group Inventory:

Time (h) = 720.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)
Dose Effective
Dose Effective
Total I (Ci)

(Ci/cc)
(Ci/cc)

PathWay
Filtered Transported
0.0000E+00 1.1306E+23
0.0000E+00 2.5051E+20
0.0000E+00 7.7476E+18
0.0000E+00 2.2608E-03
(H) = 720.0000
Whole Body Thyroid TEDE
0.0000E+00 0.0000E+00 0.0000E+00
1.1730E+00 1.0623E+02 5.2345E+00
Whole Body Thyroid TEDE
0.0000E+00 0.0000E+00 0.0000E+00
2.1046E-01 1.2242E+01 6.7691E-01
Whole Body Thyroid TEDE
1.0327-123 1.0644-119 4.5283-121
1.4535E-02 1.9443E+01 7.5618E-01
Ci kg Atoms Decay
Atmosphere Sump
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+0Q0
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
I-131 (Thyroid) 0.0000E+00
I-131 (ICRP2 Thyroid) 0.0000E+00
0.0000E+00

Source Volume to Environment Transport Group Inventory:

Pathway
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Time (h) = 720.0000 Filtered Transported

Noble gases (atoms) 0.0000E+00 1.1306E+23

Elemental I (atoms) 0.0000E+00 2.5051E+20

Organic I (atoms) 0.0000E+00 7.7476E+18

Rerosols (kg) 0.0000E+00 2.2608E-03
837

FHEFH B R HAHHHAHFEHEHS AR AR SFSAFA SR R R R
: I-131 Summary

FHEGHHEEEH RS AR A S B SRR R R R R R R

Source Volume Environment TSC
Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies) i

0.000 1.2845E-06 4,2816E-02 1.0234E-05
0.401 1.2827E-06 3.0886E+01 3.8090E-03
0.701 1.2813E-06 5.3958E+01 4.5340E-03
1.001 1.2799E-06 7.7005E+01 4,7643E-03
1.301 1.2785E-06 1.0003E+02 4,8351E-03
1.601 1.2772E-06 1.2302E+02 4.8543E-03
1.901 1.2758E-06 1.4600E+02 4.8570E-03
2.000 1.2753E-06 1.5356E+02 " 4.8564E-03
2.300 1.272%E-06 1.7648E+02 ©4,.3451E-03
2.600 1.2716E-06 1.9938E+02 4.1772E-03
2.900 1.2702E-06 2.2225E+02 4,1201E-03
3.200 1.2688E-06 2.4510E+02 4,.0986E-03
3.500 1.2675E-06 2.6792E+02 4.0887E-03
3.800 1.2661E-06 2.9072E+02 4.0826E-03
4.100 1.2647E-06 3.1349E+02 4.0776E-03
4.400 1.2634E-06 3.3624E+02 4.0730E-03
4.700 1.2620E-06 3.5897E+02 4.0686E-03
5.000 1.2606E-06 3.8167E+02 4.0642E-03
5.300 1.2593E-06 4,0434E+02 4.0598E-03
5.600 1.2579E-06 4,.2699E+02 4.0554E-03
5.900 1.2566E-06 4.4962E+02 4.0511E-03
6.200 1.2552E-06 4,7222E+02 4.0467E-03
6.500 1.2539E-06 4.9480E+02 4,0423E-03
6.800 1.2525E-06 5.1735E+02 4.0380E-03
7.100 1.2512E-06 5.3988E+02 4,0336E-03
7.400 1.2498E-06 5.6239E+02 4.0293E-03
7.700 1.2485E-06 5.8487E+02 4,0249E-03
8.000 1.2471E-06 6.0732E+02 4.0206E-03
8.300 1.2464E-06 6.2977E+02 2.6160E-03
8.600 1.2451E-06 6.5219E+02 2.1615E-03
8.900 1.2437E-06 6.7458E+02 2.0135E-03
9.200 1.2424E-06 6.9695E+02 . 1.9644E-03
9.500 1.2411E-06 7.1930E+02 1.9471E-03
9.800 1.2397E-06 7.4162E+02 1.9401E-03
10.100 1.2384E-06 7.6392E+02 1.9365E-03
10.400 1.2370E-06 7.8620E+02 1.9339E-03
24.000 1.1781E-06 1.7699E+03 1.8414E-03
96.000 0.0000E+00 1.7699E+03 2.1225-121
720.000 0.0000E+00 1.7699E+03 0.0000E+00

FHERFH RS H AR ERERFHE R EHEHF R R R RS RSB E R R R R R R R R R R R R



Time

(h

WWOWODOODDTTANANPTTUUE BB WWWNNNNRREREEOOO

\e]

10.
10.
24,
96.
720.

r)

.000
.401
.701
.001
.301
.601
.901
.000
.300
.600
.900
.200
.500
.800
.100
.400
.700
.000
.300
.600
. 900
.200
.500
.800
.100
.400
.700
.000
.300
.600
.900
.200
.500
.800
100
400
000
000
000

EAB

Thyroid
(rem)

.0000E+00
.0456E+00
.5664E+00
.0797E+00
.5856E+00
.0844E+00
.5762E+00
.0066E+01
.1548E+01
.3023E+01
.4492E+01
.5954E+01
.7410E+01
.8860E+01
.0304E+01
.1742E+01
.3175E+01
.4601E+01
.6022E+01
.7438E+01
.8848E+01
.0253E+01
.1653E+01
.3047E+01
.4436E+01
.5820E+01
.7200E+01
.8574E+01
.9944E+01
.1309E+01
.2670E+01
.4026E+01
.5377E+01
.06723E+01
.8066E+01
.9403E+01
.0623E+02
.0623E+02
.0623E+02

EFREPAS&ELSDEEREWWWWWWWWNDNNMNNNNMNNRERPREPRPRPPPEPOONOGTWNO

OO NNNNNNNNNNNNNONNNNNNNNRERPRRPRRERRRPRPRPRPRPEPRPRPRP, OO DSNREO

.0000E+00
.7321E-01
.9535E-01
.1188E-01
.2339E-01
.3037E-01
.3327E-01
.6636E-01
.6434E-01
.5906E-01
.0508E+0Q0
.1398E+00
.2264E+00
.3106E+00
.3927E+00
.4729E+00
.5513E+00
.6280E+00
.7032E+00
.7769E+00
.8494E+00
.9205E+00
.9905E+00
.0594E+Q0
.1273E+00
.1943E+00
.2603E+00
.3255E+00
.3899E+00
.4535E+00
.5165E+00
.5787E+00
.6403E+00
.7014E+00
.7619E+00
.8218E+00
.2345E+00
.2345E+00
.2345E+00

Cumulative Dose Summary

FHAFR R B HSHER B A BB EEE BB HE RS EHH R R R R R R

TEDE T
(rem)

HFHEFRERO0OOO0OI NI OOOO0O0EeSEA DLW WNNDNNRPE R, FREREOWO

.0000E+00
.9923E-01
.9603E-01
.9136E-01
.2853E+00
.5778E+00
.8689E+00
.9646E+00
.2537E+00
.5416E+00
.8282E+00
.1136E+00
.3978E+00
.6807E+00
.9626E+00
.2432E+00
.5228E+00
.8012E+00
.0786E+00
.3548E+00
.6300E+00
.9042E+00
.1774E+00
.4495E+00
.7206E+00
.9908E+00
.2599E+00
.5281E+00
.6236E+00
.7187E+00
.8135E+00
.9080E+00
.0021E+00
.0960E+00
.1895E+00
.2827E+00
.2242E+401
.2242E+01
.2242E+401

LPZ
hyroid
(rem)

YOO B R B B B S B S D S R B WWWWWWWRINNNMNNNNRE R ERPEFEOU WO

TEDE
(rem)

.0000E+00
.3804E-02
.7641E-02
.0384E-02
.0215E-01
.2302E-01
.4311E-01
.4956E-01
.6869E-01
.8717E-01
.0508E-01
.2245E-01
.3934E-01
.5578E-01
.7181E-01
.8746E-01
.0275E-01
.1773E-01
.3240E-01
.4679E-01
.6092E-01
.7481E-01
.8847E-01
.0192E-01
.1517E-01
.2824E-01
.4113E-01
.5385E-01
.5915E-01
.6435E-01
.6947E-01
.7451E-01
.7947E-01
.8437E-01
.8919E-01
.939%96E-01
.7691E-01
.7691E-01
.7691E-01

PRPPRPRPRPRPPRPRPPFRPRPRFRRPRPRPRRPRPOOQOO0O0IIJ~J0O00NOO0UELSWWWNDNDNEREPEIWO
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Control Room

Thyroid
(rem)

.0000E+00
.0745E-01
.2179E-01
.1772E+00
.6442E+00
.1135E+00
.5820E+00
.7361E+00
.1739E+00
.5805E+00
.9758E+00
.3664E+00
.7544E+00
.1404E+00
.5248E+00
.9075E+QQ
.2887E+00
.6684E+00
.0466E+00
.4233E+00
.7986E+00
.1725E+00
.5448E+00
.9160E+00
.2858E+00
.6541E+00
.0021E+01
.0387E+01
.0677E+01
.083%0E+01
.1078E+01
.1256E+01
.1432E+01
.1606E+01
.177%E+01
.1952E+01
.9285E+01
.9443E+01
.9443E+01

NN AR R R DR B R DR WWWWWWWNNNOOMNNMNNNNRRPRPRRRRPOSARNDREO

TEDE
(rem)

.0000E+00
.2404E-02
.9030E-02
.7218E-02
.5795E-02
.4392E-02
.0290E-01
.0897E-01
.2620E-01
.4216E-01
.5763E-01
.7289E-01
.8803E-01
.0306E-01
.1800E-01
.3287E~-01
.4766E-01
.6237E-01
.7701E-01
.9159E-01
.0610E-01
.2055E-01
.3493E-01
.4925E-01
.6352E-01
.7773E-01
.9188E-01
.0599E-01
.1718E-01
.2538E-01
.325%E-01
.3947E-01
.4622E-01
.5292E-01
.5959E-01
.6624E-01
.4999E-01
.5618E-01
.5618E-01

FHESEHHF R A H B R R R R R R R R R R R R R R R R

Worst Two-Hour Doses

FEEFHSEFE A AR AR AR R R R R R R A R R R R R R R R R R R R R R

EAB
T
(

ime
hr)
0.0

‘Whole Body
(rem)
3.8530E-01

Thyroid
(rem)
1.0066E+01

TEDE
(rem)

7.6636E~

01
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CGE-93-0009SGUL
Westinghouse Energy Systems Nusteat and Acvanced
Electric Corporation Fechnatogy Divisizh
Box 358

Piftsburgh Pennsyivania 15230-0355
March 10, 1993
PS-CGE-0823

Mr. R. B. Clary

Manager, SG Project .
South Carolina Electric & cas co.
P.O. Box 88

Jenkinsville, SC 29065

Attention: John S. Frick

Subject: Purchase Order No. Q594687 -
VCSNS RSG/Uprating: Red Ejection Parameters for Dose
Analysis :

Attachment: Letter ET-'NSASD-SAI-93"182; dated March 9, 1993
Dear Mr. Clary:

Attached for your information and for Gilbert commonwealth’s use in
the dose analysis for VCSNS is a letter from our Safeguards
Analysis group confirming that parameters currently listed i{n Table
15.4~-43 of the VCSNS FSAR are still valid for the Replacement Steam
Generator/Uprating analyses. Specifically, these parameters are
the steam dump from the relief valves and the time between accident
and equalization of primary and secondary system pressure. This
information was provided verbally (as preliminary) to Mr. Paul
Bunker of Gilbert Commonwéalth in a phone conference held on Ma

2, 1993. A copy of this latter has been telaecopied to Mr. X
teday for his use as a reference in the dose analysis.

Please contact D, B. Augustine on 412-374-4213 if you have any
questions or comments regarxding the attached information.

Ve truly yours,

Buddy B. Jolley, II

Key Accounts Managerx
carolinas District

Power Systems FPleld Sales

D. B. Augustine/mm

SGRLMADL :DBA-031093
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=1 H L. R. cartin ~ SCE&G : : : (1L, 1A)
A. R. Rice ~ SCE&G : (1L, 1A)
J. S. Frick - SCE&G (L) _
P. Bunker ~ Gilbert Commonwealth : (1L, 1A)
W. A. Fisher ~ W Pensacola =~ {(1L)
P. R. Harden - PSFS charlotte (1L)
B. B. Jolley -~

PSFS Columbia (1L, 13)

" SGRMCDL :064-031093 m
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Westinghouse Proprietary Class 2
ET-NSASD-8A1-93-182

Safeguards Analysis I

284-4777

March 8, 1998

V.C. SummerBodEaecﬁonAnddentAnalym

D. B. Augustine® E4-20

M. R. Zawalick® E4-08 .
P. W. Robertson® E4-12 . ) ' |

* Without attachment.

Anwduanmmperfnmedmdeufmmtheadcquacyuﬂhemm&smhsfor
the Rod Ejection Accident Analyses at uprated power. Specifically, the steam dump from
relief valves and the time between accident and equalization of primary and secondary
system pressure ofFSA.RTabI. 15.4-43 were considered.

It was determined that the WFLASH analysis for the Rod Rjection Accidens Analyses was
performed at cors power level of 2958 MWt, which is equal to the desired uprated power of
2900 MWt plus a 2% calorimetric uncertainty. Therefore, the stesm dump from relief valves
of 33000 lbs and the time botween accident and equalization of primary and seccadary
system pressure of 178 seconds in FSAR Table 15.4-43 remains applicable for use in the
current upratsd Rod Ejection Accident Analyses.

SRCH 7L s D8 Lreldly?

Safeguards Analysis § Safeguards Analysis I

: W. D. Tauche, Manager
Safeguards Analysis [
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Westinghouse - Energy Systems HuxTeas and avances
" Efectric Corparation o : Techncogy Diisin
o ' ot 3%

| A Peraana 5220003

March 1, 1993
PS-CGE~0807

- Mr. R. B. Clary )
Manhager, SG Project
South Carolina Electric & Gas Co.
P.0O. Box 88
Jenkinsville, SC 29065

Attention: John S. Frick

Subject: Purchase Order No. Q594687 ' :
VCSNS RSG/Uprating: Steam Release for Dose Analysis and

Hrite-up for Source Terma

Dear Mr. Clary:

Attached for your information }Aand' referance in Gilbert
Commonwealth’s analyses for the VCSNS RSG/Uprating are:

1} The steam relcases and feedwater delivery for use in the
dose analysis (documented in Westinghouse internal lettaer

ET-NSASD-TAI-93-60, 2 pages), and

2} The licensing wﬂie-up for the source terms used in the dose
analysis (no internal Westinghouse letter, 5 pages).

This information is supplied in response to Mr. Paul Bunker’s
{Gilbert Commonwealth} request and was telecopied to him on March
1, per the agreed-upon schedule. Please contact D. B. Augustine on
412-374-4213 if you have any questions regarding the attached

informatien. ‘
Very truly yours,

foboai Lgotic f-

Buddy B. Jolley, II

Koy Accounts Manager
Carolinas District

Power Systems Field Sales

D. B. Auqustine‘/'mm R

$SOULMODL:DAA L3018 @
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© WESTINGHOUSE PROPRIETARY CLASS 2

Loss of Offsite Power v

Steam Release me Three Steam Generators 447900 lom (0-2 hours)
868300 Ibm (2-8 hours)

Feedwaler Delwen/ To Three Steam Generators 375500 lbm {0-2 hours)
841800 thm (28 hours)

Steamiine Braak

Faited Fue! 0%

Steam Release From Two Untaulted - 343700 bm (0-2 hours)
Steam Generalors 733800 Ibm {2-8 hours)
Feedwater Delivery To Two Unfaulted 448600 tbm {0-2 hours)
Steam Generators 721500 Ibm (2.8 hours)

| Aotor
Fafled Fuel 15%

Steam Release From Three Steam Generators 447900 fbm (0-2 hours)
868300 Ibm (2-8 hours)

Feedwater Delivery To Three Steam Generators 375500 Ibm (0-2 hours)
841800 ibm (2-8 hours)

Rod Ejection
Failed Fuel 10%

‘Attachment 8
Page 120 of 126
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Attachment 9
Memb from D.Lengel to L. Cartin |
“Control Room Velocity Measurément

Instrument Uncertainties”
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" CARTIN, LUCIUSR . .~

From: LENGEL, DAVID

Sont:  Tuesday, November 09, 2004 10:43 AM

To: CARTIN, LUCIUSR

Ce: RICE, CHARLES H

Subject: Control Room Velacity Maasaramant Instrument Uncerainties

Ltou,

Per our discussion yesterday, hero is the information. you requested on Instrument atcuracies. | am also

including a pdi file of page 9-3 from “Industrial Ventilation, A Recommended Practice”, 16% Edition so you ¢an see’
(i Dases Tor the nuinbers | any providing. Note that these values are based ona. standard pitot tube with an
inclined manometer, Slightly better accuracies can be obtained by using specialty pitol tubes with micro-
manometers but § do not think the site uses them.

Qutsido air 1000 cfm

Duct size 18" x 18"

BDugt Area 2.25 square feet
Dutt Velogity 444 fpm

As cen be seen from the altached pdf file, this velocity Is below the useful ranga of the pitot tube. . Accuracy at
444 fpm can be approximated at +/- 25%. If a hot-wire anemometer or deflecting vane anemometer are used, this

could be reduced fo +/- 20‘._%,

Return air 18143 ¢fm

Duct size 42" x 42"

Duct Area 12,25 square feet
Duct Veloeity 1582 fpm

At approxirmately 1550 fpm, the expected error for a pitot tube with inclined manameter would be approximately
=/-2%.

If you vary the flow rates far some of your analysis from those listed above, you can use the pdf file information to
asfimale your expecied accuracias.

Letme know if you need any additional information. Thanks:

Dave

{2004
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. TESTING OF VENTILATION SYSTEMS o : 8.3
Tho device congists of two concentric tubles, one serving to measuce the tetal or bopact prossure existing
- inthe al® stream, the olber to meagure the &tatic pressure only. When the annular space and the eentor tibe
are cohnected Reross A U«tube manometer, the diffétencd between the $utal pressure and the statie pressure
15 fndicated on the roanometer. This difierence between the t61a) pregsure and the static pressure Is the
velocily pressure, ) . .

The voloity pressure can be used ¢o compute the velocity of the aiz stream if the density of the air is

hnown. The following equation czn be used: : i $ov othew
¥ = 1006 ¢f; of c“'“":: fﬁfi ny. e 075

) ore ‘;:::k?m:ﬁ abso 'Le chenqrd

whese & = density factor (Figare 6-14) o calenfated fromn: d = 00— X mrbion for diy i),

whore B = barometric pressure, “Hg !

t = air temporature, F

This forinula does not consider moisture present th the alr stream, Under canditions of elevated mofsture

content, abtain the density factor disecaly from the psychimmetric chat, pege 13-23, 13-23. Where aiv is ot standard

cenditions (d = 1.0), the fint equation above bocgmes: ' )
V = 4005 Y VP

Figure 6-10 19 a velocity va, velocity pressure table for standard air.. This tadle cap be uted for air at denai-

tios other than standard conditions by correcting the Pod valacily pr e Inveraaly as the density

{actor as i the following equation:
Corrocted VP = Measured VP x %

The corrected VP can then b used in the velocity vs. velocity pressure table, Figure 6«18, to give the actual
velacity at duct conditions.
From Pigarc 6-16 il can be seen that a3 low velocitles {below 1000 fpin) the VP values are small (bolow
0.06° wg). The accuracy of the Pitot tube 19 Mmited at thase velocities as the manometer §s not precise
enouph to accurrtely theasure the small pressures. A carefully made and accurately leveled 10:1 inclined g
manometer calibrated agatnst a hook gasge can be read to approximately * 0.005* wg, A standard Pitot tube
with an inelined manometor can bo used with the following degree of accoracy:

Veloelty, fpm % Brror (1)
000 0.25
3000 0.2
2000 1.0
1000 4.0

200 ) Py
[, ] 15,0

U ¢an be geen that the 6ge of the Pitat tube tn the flotd Ix limited at velocitics. taker than 600-800 fpm.

asmech as the ajr flow o the cross-aection of a duck is not uniform, it 43 necesaary to cdtain the aver-
age by measuring VP at points in a number ¢f equal areas in the eross-section. The approved method is to
make two traverses across the dlametor of tho duct al right angles to each other. Twenty readings are taken
ak the ocentor of annufar rings of equal area (seo Figure 9-8). Tables 9-1, -2 and §-3 glve traverse points’
for various duct diameters. Whenever poasible the traverse should be made 7.5 duct diameters or more
dowastream From any major air distirbance such as an elbow, hood, branch entry, ete. Where easure-
fhehts aro.made clois to digturbances than T:5 duct diametera, the. resolts must be.considered.subjéet. fo,
Eo0the doubt and. ehecked againsf a.second Jocation. H-agreement within gﬁ -i3.cbtained, réagonable Acinis
racit eanbe assumed:and the average of the two readings vsed, Where variation oxceeds 16% a third loca-
tion;khoiild Be zelected and the two volumes in best agreement averaged and used.

. For round ducts §* and smalier, at Ieast 6 traverse points should be used. For round ducts targer than
6" diamater, at beast 10 traverse points should be employed, For very large ducts and discharge slacks with
wide variation fn veloeity, 20 traverse points will increase the procision of (he air flow moasurement, Skt,
ton and twonty poict traverse dimensions are given in Tables 9-1, 9-2 and £-3, Ducts sinaller than 12"
diameter will require a Pitdt fubo gimaller thap the standard 5/16° 0. D,

With square or fectangular duets tho procedure f8 to divide the eross-section into & ouniber of equad rec-
tangala¥r areas and measure the veloclty preasure at the canter of cach. The rumber of readings should not
bo Tess than 16, Bowever, enough readings shoold be made 8o the greatest distance between centers is
approximately six inches, (Sco Figure 9-4) :

Reference: Industrial Ventilation, A Manual of Recommendéd Practice, 16th Ed:, 1980
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TELEPHONE CONFERENCE MEMO - 3/2/93
VCSNS RSG/UPRATING - NSSS/BOP INTERFACE mFORMAnc_m FOR
CONTAINMENT/DOSE ANALYSES

Dlstribuﬁm ‘Westinghouse:  R. McFetndge, P. Robertson(WEC E 4-12),‘5 Griffith (WEC E 4-11),
*M. Zawalick (WEC E 4-08), *K. Rubin (WEC E 3.08) }
SCE&G: L. Cantin
Gilben/Commonweslth: *P, Bunket, *M. Cambria, *R. Anderson, *M. Waselis,
. *M. Fechap
*Phone Conference Participants

Discussion Details:

‘The purpose of the call was to discuss, and, if possible, supply’ inpu! data nceded by Gilbent
Commonwealth to complete containment and/or dose analyses. The details of the call are provided
below, Other than the final révised SG tube rupture data (due out by 3/3/93) and tho final itexations
on Main Stcam Line Break M/E refeases inside conainment (also expectzed to be completed in early
March), this phonie conference responds to all cutstanding requests for information from Gilbert
Commonwealth to Westinghouse. A formal fetter will follow this week to document the information
regarding rod cjection and steam line break (long term release from faulted steam generator).

The first topic to be addressed during the phone conférence was Gilbert Commonweslih’s request for
Westinghouse to confirm the data in Table 15.4-43 of the FSAR (Parameters used in Rod Ejection
Accident Amalysis), specifically the values of 33,000 Ibs of steam dump from the relief valves sad 175
seconds for ihe time between accident and equalization of primary and secondary system pressure. If
these pumbers could not be confimned to be spplicadle under the RSG/Uprating couditions, Gilbert

Commonweslth was looking to Westinghouse to supply new numbers that are. Scdtt Griffith
responded to this request; his chieck of the basis for these numbers confirmed that the power fevel
sssumed for the FSAR (1970’5 vintage) values incorporated both a powsr uprating to the stretch AND
the 2% additional power which is custorarily included carrently. Therefore, acither the steain dump
gor the equalization times will need to change.

INext, the question of stcam line break analysis releases was addressed. Paul Bunker had asked for
Panl Robertson to confirm or suggest ew numbers for FSAR Table 15.4-23 (Parsmeters used o
Steam’ Line Break Analysis), specificatly the values of 165,000 Ib (0 - 30 minutes, initial steam and

. water relesse from favlted SG)-and 1,300 Ib (0 - 8 bours, for the long term steam release from the
favlted $G). It was decided that Paul Bunker will calculate the initial steam and water refease, dased
on the SG {nventory. For the long term steam relcase, Paul Robestson will write a Jetter -
recoramending that this release be deleted fram consideration, based on the fact that, after 30 minutes,
lheopamrusohtesEFWnowtomcsxeam tor. Any further steam rel from the faulted
steam generstor would be the result ‘of primary to secondary leakage for the remainder of the 8 hour
duration of the release.

‘The final ftem discussed was the iodine partition factor 1o use in the dose calculation for SG tube
rupture; Pagl Bunker was looking for advice from Ken Rubin an the sppropriate valuo to use. Kea

p.12

e .
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' PHONE CONFERENCE MEMO, ¥2/93 (Continued)

mentioned that the NRC staff is currently thinking of lowering the default value of the partition
coefficient; based og this, he would advise using @ value of 10. Paul Bunket concurfed. Paul also
asked if, in actea) SG tbe fupturc experience, we wers aware of doses in excess of what was analyzed
for the event; Ken responded: that the actual doses, to our knowledge, hiave never exceeded the analysis

- values.

END OF CONFERENCE NOTES




TECHNICAL WORK RECORD Originator: Michael Waselus, ..»>

7

Date: 07/30/2012
System: N/A
Project Title ~_ Verification of DC00040-123, R0 ECR 50786 Page 1 of 3

1.0 Purpose:
This TWR is developed to document the verification of DC00040-123, RO, “Rod Ejection Accident - TSC.”

2.0 Reference:

Calculation DC00040-123, RO, “Rod Ejection Accident - TSC.”

3.0 Discussion:

The verification of the calculation is to assure that the calculation has been completed IAW ES-412. The
verification is performed IAW ES-110. ES-110, Attachment Ill is included as Attachment 1 to this TWR.
The verification included check of input, mathematical manipulations, computer code input/output and
results. The RADTRAD computer code was utilized in the analysis. RADTRAD is a validated and verified

code for nuclear use IAW WorleyParsons QA procedures. There are no assumptions in the calculation
requiring future confirmation. :

4.0 Comments:

Technical comments resulted from the review.

1. None

Editorial comments:

1.  Add FSAR Section 15.4.6 to Affected Documents

2. Add VC Summer Calculation DC00040-101 R1, “Rod Ejection - AST”, to References.

3. Add EAB and LPZ doses to Summary of Results to compare to results in DC00040-101.
4. Miscellaneous small typographical c'hanges provided to originator incorporated.

5. Successfully incorporated David McCreary comments.

5.0 Results:

The verifier comments have been resolved and the results of the calculation are acceptable for use.




Project Title

TECHNICAL WORK RECORD Originator: Michael Waselus

Date: 07/30/2012
System: N/A
Verification of DC00040-123, RO ECR 50786 Page 2 of 3
ES-110
ATTACHMENT Il
PAGE 1 OF 2
REVISION 2
VERIFICATION RECORD: CALCULATION
Calculation# _ DC00040-123 Revision 0

The following questions, as a minimum should be answered for calculation verification.

Yes

X X

X

X OX KKK KK X XXX

X

00 XO OO0 OO0 O OO0OO0OO0 O OE

Have inputs, including codes, standards, regulations, requirements, procedures,
data and engineering methodology been correctly selected and applied?

Has the calculation been developed in accordance with applicable station
procedures (e.g., ES-412).

Is the plant design basis/criteria maintained?
Have assumptions been identified, especially those requiring later confirmation?
Have references been properly identified and complete?

Have the calculation, results, tables and figures been reviewed with regard to
numerical accuracy, units and consistency?

Has the calculation been developed/revised in a clear and understandable
manner as to not require recourse to the originator?

Is the output reasonable compared to the input?

Do the diagrams or models depicted represent the physical situation correctly
and incorporate necessary features for a correct analysis?

Has the calculation cover page been completed in an accurate manner?
Are the sign conventions used in figures and equations consistent?

Is consistent nomenclature used throughout the calculation (e.g., figures,
tables)?

Are symbols used on figures and in the text defined?

Are concurrent in-process revisions been addressed and coordinated with this
revision?

Has the Calculation Index been updated?

Additional considerations (see attached TWR)?




TECHNICAL WORK RECORD Originator:  Michael Waselus

Date: 07/30/2012
System: N/A
Project Title  Verification of DC00040-123, R0 ECR 50786 Page 3 of 3
ES-110
ATTACHMENT IlI
PAGE 2 OF 2
REVISION 2

VERIFICATION RECORD: CALCULATION

Calculation # _ DC00040-123 Revision _0

CA'LCULATiONS UTILIZING COMPUTER PROGRAMS:

Yes N/A \
Ol Has the program been appropriately defined, including the version?

Is the basic methodology used by the program appropriate for the calculation?
Has the appropriate computer program been used?

Has the calculation been performed within the known limits of the program?

Has the computer program been verified and validated in accordance with SAP-
10407 Validated by WorleyParsons.

X 0O X X K
0O X 0O0 0

Has the program been defined, controlled, and benchmarked so that the results
reported are traceable to a particular version of the program and a particular set
of input data?

X ] Have limits for the program been defined, as appropriate?

X ] Comments have been included and resolved.

X ] Is the Validation Data set for the application complete, and provide repeatable
results?

M. M. Waselus/ | Nasman) erelr~ 07/30/2012

Verifier's Printed Name Vérifir's Signature Date
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REVIEW CONSIDERATIONS: OWNER’S ACCEPTANCE REVIEW D

ECR/Document Number: DC00040-079, DC00040-118 Through -123
Project Title: Review of New NOB TSC Dose Calculations

The following questions should be considered, as a minimum, during the performance
of an Owner’s Acceptance Review of vendor developed engineering documents.

Yes N/A
X [] Is the technical information/design complete, consistent, and correct for

the activity under review?

X} [] Were inputs, including codes, standards, and regulatory requirements
correctly selected and applied?

X [] Are assumptions necessary to perform the design activity adequately
described and reasonable? Where necessary, are the assumptions
identified for subsequent re-verification when the detailed design activities
are completed?

Is the document/package developed in a clear and understandable
manner?

Is the plant design basis/criteria maintained?
Are references properly identified and complete?

Were design considerations from EC-01, Attachment | and Il adequately
addressed/incorporated?

Were technical, design, program or procedure requirements adequately
addressed/incorporated?

Have applicable construction and operating experiences been
considered?

Were designs developed in accordance with good engineering practices
and established ES guidance documents?

Have impacted documents, databases (EC-02) and equipment changes
been identified?

Is the document/package developed in accordance with applicable station
procedures (e.g., SAP-133, ES453, ES-455)?

N X 0 0O 0O KR OXRK K
0 0O R K KR O ROO O

Is the document/package developed in a clear and understandable
manner as to not require recourse to the Originator?
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ES-0110

ATTACHMENT XVI
PAGE 2 OF 24 17
REVISION 2

Does the design meet interfacing organizations operational/maintenance
requirements? .

Is technical information adequate to perform the task?
Is the acceptance criteria adequate for the activity under review?
Is the post modification testing adequate to confirm the design?

Has the 10CFR50.59 Review Process been completed, if required?

For work performed in accordance with VC Summer Nuclear Station Procedures, the.
procedure forms must be sighed by the originator and if not qualified must be co-signed
by a qualified person. Check the qualifications of the contractor personnel signing the
procedure forms.

Yes No
X O
]

Are contractor personnel signing the VCSNS procedure forms qualified
under a vendor qualification program or the VCSNS Nuclear Training
Manual for those procedures?

If not have the VCSNS forms been co-signed by a person qualified to the
applicable procedure?

Technical Reviews

X U

Are all technical reviews complete and all comments resolved to the
satisfaction of the commenter?

TECHNICAL REVIEW: Check all blocks that apply

[[]_Principal Piping Engineer []_Principal Engr Analysis Engineer [J_Principal I&C Engineer

[1_ Principal Mechanical Engineer []_Principal Civil Engineer [1_Principal PSA Engineer
[]__Principal Nuclear Fuels Engineer [ ]_Principal Digital Engineer [1_Principal Electrical Engineer
[J__Principal EQ Engineer []_ Principal Fire Protection Engineer il

BXdAnalysis Engineer Dave McCreary 1 - O

1 O ]

Dave McCreary 42/ p L M ﬁ /4&% 20,201

Reviewer’'s Printed Name ewewers Slgﬁfature _ Date
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Detailed Owners Acceptance Review Notes
There are three general comments in all of the dose calculations that should be 37 7‘7’”“

addressed:

1) The initiation of the HVAC “Emergency Mode” would only be manually. There are
statements in the calculations of Sl signal initiation. These should be removed to
avoid confusion with the Unit 1 Control Room Habitability Envelope and it's
automatic Emergency Mode initiation on an Sl signal.

2) The 1000 cfm allotted for TSC “inleakage” isn’t applicable in these scenarios since
it is very conservatively assumed that none of the air flowing through the TSC is
filtered or recirculated. Therefore, 13,000 cfm of unfiltered outside air is flowing into
the TSC and out of the TSC. The discussions should be cleaned up to state that
the 13,000 cfm assumed conservatively bounds the expected design flow rate value
of 12,000 cfm, and that the doses calculated due to assuming no filtration
throughout the accident is very conservative since the TSC filtration capability and
isolation times are currently unknown.

3) Suggest not listing procedure revision levels in the verification TWR’s. ES-412 and
-110 have been updated.

Main Steam Line Break, DC00040-118, Rev. 0:

1. Follows same format and methodology as in MSLB dose calculation DC00040-
099 for CR/EAB/LPZ,
2. Table of Contents needs to be updated for page number corrections.

3. Section 5.3 should be revised for the general comments above.
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L ocked Rotor, DC00040-119, Rev. 0: /Mc
/30//11
4. Follows same format and methodology as in LR dose calculation DC00040-100 ¥

for CR/EAB/LPZ.
Sections 2.16 and 5.10 should be revised for the general comments above.

5. References 4.11 and 4.14 are the same. Per DI-5.10, Ref. 4.11 should be same
reference as used in DC00040-118 Ref. 18.

6. Reference 4.17 is up to Rev 3... Affects DI-5.9 (10gpm value is now 30gpm), but
calc uses the correct mass rate so no change in results.

Fuel Handling Accident, DC00040-120, Rev. 0:

7. Follows same format and methodology as in Fuel Handling dose calculation
DC00040-102 for CR/EAB/LPZ.

8. Sections 2.15 and 5.12 should be revised for the general comments above.

SGTR, DC00040-121, Rev. O:

9. Follows same format and methodology as in SGTR dose calculation DC0O0040-
098 for CR/EAB/LPZ.

10.  Section 5.3 should be revised for the general comments above.

LOCA, DC00040-122, Rev. 0:

11.  Follows same format and methodology as in LOCA dose calculation DC00040-
097 for CR/EAB/LPZ.

12.  Section 5.7 should be revised for the general comments above.

CREA, DC00040-123, Rev. 0-

13.  Follows same format and methodology as in CREA dose calculation DC00040-
101 for CR/EAB/LPZ.

14. References 4.11 and 4.12 are the same. Per DI-5.10, Ref. 4.11 should be same
reference as used in DC00040-118 Ref. 18.

15.  Section 5.10 should be revised for the general comments aboy/
ﬂ// K&M/ﬂgn/,( /M& A—”m ftjbﬁ! ‘ /Y%Z%
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