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CRHE and Offsite FHA/EHA Doses - AST
1.0 PURPOSE

This calculation documents the design basis evaluation of the Control Room Habitability Envelope
(CRHE) and offsite radiological doses following a postulated fuel handling accident (FHA) and
equipment handling accident (EHA) using the Alternate Source Term (AST) methodology
described in USNRC Regulatory Guide 1.183 (Reference 1). The doses are calculated using the
RADTRAD computer code (Reference 2).
The previous calculations EMF-2851(P) (Reference 3) and EMF- 3025(P) (Reference 4) used the
TiD-14844 methodology described in USNRC Regulatory Guide 1.25 (Reference 5). The major
changes in applying the AST methodology are:

« revised fuel rod gap fractions

¢ revised suppression pool iodine decontamination factor

« dose acceptance criteria based on the total effective dose equivalent (TEDE) versus

~ thyroid, whole body and beta doses.

2.0 CONCLUSIONS AND RECOMMENDATIONS

The offsite dose acceptance criterion for the FHA/EHA is provided in USNRC Regulatory Guide
1.183 (Reference 1), Section 4.4, Table 6. The CRHE dose acceptance criterion for the FHA/EHA
is provided in 10CFR50.67, Accident Source Term, subsection 10CRF50.67(b)}{2)(iif). The offsite
‘dose acceptance criterion is 6.3 Rem TEDE at the exclusion area boundary (EAB) and the low
population zone (LPZ). The CRHE dose acceptance criterion is 5 Rem TEDE. The calculated
doses are given as follows. _

EHA Case2 EHACase2 FHACase1 FHA Case1
with 460.8 with 254.8 with 156 with 366
: i Failed Rods Failed Rods  Failed Rods Failed Rods
Acceptance Criterion - . '

Offsite | -6.30 6.30 6.30 6.30
EAB | 1.74 0.96 0.59 1.38
LPZ ; 8.10 - 0.06 0.03 0.08
Acceptance Criterion -

CRHE | 5.00 5.00 5.00 5.00
CRHE 6911 cfm total 0.1261 0.0697 0.0427 0.1001
inleakage : , : .
CRHE 5739 cfm total 0.1263 0.0699 0.0428 0.1003
inteakage

inteakage
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3.0 ASSUMPTIONS / INPUT

The input data and assumptions used in this analysis are discussed as follows and are
summarized in Table 4 following the discussion of the parameters. '

3.1 Core Thermai Power (MWH).
The reactor core thermal power accident analysis for EPU is 4032 MWt [i.e. 102% of 3852 MWt
uprated reactor power] per SSES EPUMELLA+ Design Report Request T0200, Core Design.
(Reference 19). ‘

3.2 Earliest Fuel Handling Time:
Per Technical Requirements Manual, TRO 3.9.1 (Reference 24), dose. calculations are made
assuming that the earliest time followmg shutdown that fuel assemblies can be moved in the core
is 24 hours.

3.3 Number of Fuel Rods in Assembly/Number of Assemblies in Core:

The total number of equivalent fuel rods per assembly is 87.8 per Reference 25 is g:ven as
follows:

Tota! # Rod Locations 91

# Full Length Rod Locations 83

# Part Length Fuel Rod Locations. 8 _
Full Length Fuel Active Height, inch 1490.45
Part Length Fuel Active Height, inch 90.0

From this data:
# equivalent full length rods per assembly is: [(83 x 149.45) + (8 x 90)] / 149.45 =87.8

The total number of fue} assemblies in the core is 764 (Reference 26, Tables A28-5 and A28-7).
3.4 Core Radial Peaking Factor: |
The core radial peaking factor is conservatively set at 1.6 per Reference 3, Table 8.1.
3.5 Core Acltivity: _
The core activity (Ci) by isotope is provided by EC-FUEL-1615 (Reference 16) fér a burnup of
39,000 MWD/MTU, The values used in the analysis are listed in Table 1.

1 ne core acuvity (L1} DY 1ISOope IS proviaed by tL-FUEL-1010 (Ixererence '10) 10f & pumup or
20 NAN AAMRININTIEL Tha ualiiae neand in tha analueic aro lictad in Tohla 4
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3.6 Peak Curie per Rod:

The peak activity (Ci/rod) available for release following a postulated LOCA is given as:
(Core Activity, Ci @ 39000 MWD/MTU X 1.6) / (# assemblies in core * # rods in assembly).

Per Reference 1, Appendix B, Section 1.2, the isotopes considered in the radiological analyses
include the xenons, kryptons, halogens, cesiums, and rubidiums. Per Reference 1, Appendix B,
Section 3, the pool DF for particulates which includes cesiums, and rubidiums is infinite. Therefore,
they are neglected from further consideration herein. The peak Curie (Ci) per rod is determined in
Table 1.

Tabie 1
Fuel Source Terms 24 Hours after Discharge
Values per Reference 16
Nuclide Ciin Core @ 24 |# of Assemblies] # of Rods per Peak Ci/rod
_ hours in Core Assemblies (Cilrod X 1.6)

-131 1.00E+08 764 87.8 2.3%E+03
1-132 1.28E+08 3.05E+03
i-133 1.02E+08 2.43E+03
1-134 5.71E+00 1.36E-04
I-135 1.68E+07 4.01E+02
Kr-83m 5.27E+04 1.26E+00
Kr-86m 6.62E+05 1.58E+01
Kr-85 1.48E+06 3.53E+01
Kr-87 1.13E+02 2.70E-03
Kr-88 2.12E+05 5.06E+00
Xe-131m 1.45E+06 3.46E+01
Xe-133m 6.29E+06 1.50E+02
Xe-133 2.06E+08 4.91E+03
Xe-135m 2.74E+06 6.54E+01
Xe-135 5.62E+07 v M 1.34E+03

3.7 EHA/FHA Number of Damaged Rods:

EMF-2851(P), Suquehanna Unit 2 Cycle 13 Reload Licensing Analysis Report, Suppleméntal 1
Workscope, section 8.2 (Reference 3 ) provides the basis for the fuel and equnpment handling
accidents. Two cases are considered.

Case 1 (FHA) considers a dropped fuel assembly unit (fuel assembly, channel, grapple and mast)
weiahina, 1500 ths falling a. distance .of 32.95 feet onto the core. The numbe,r of failed rods |5
accidents. Two cases are considered.

D wr mr—smeeee -
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given as 156 rods for the Atrium 10 fuel assemblies. To conservatively address the issue of lead
fuel assemblies (whether in the reactor or the in the spent fuel pool) radiological dose results are
included which assume that another Atrium 10 assembly representing a lead use assembly (LUA)
completely fails resulting in a total of 264.8 failed rods.

Case 2 (EHA) assumes an object weighing 1100 Ibs is dropped 150 feet onto the core. The
dropped assembly and the core are assumed to be ATRIUM-10 fuel assemblies. The number of
failed rods is given as 366 rods considering the Atrium 10 fuel assemblies and 460.8 rods
considering the case for Atrium 10 + 1 LUA. EMF-3025(P), Susquehanna Unit 1 Cycle 14 Reload
SQB-13 Licensing Analysis Report, Supplement 1 Workscope, section 8.2 (Reference 4) states
that the Reference 3 analysis remains bounding.

3.8 Gap Activity in Rods:

The activity in the fuel rod gap avaﬂable for release from the damaged rods is defined in
Reference 1, Section 3, Table 3 as:

8% -131

10%  Kr-85

5% Other Nobles Gases & Halogens

12%  Alkali Metals

Per Reference 1, Table 3: These release fractions have been determined to be acceptable for
use with currently approved LWR fuel with a peak bumup up to 62,000 MWD/MTU provided that
the maximum linear heat generation rate does not exceed 6.3 kw/ft peak rod average power for
bumups exceeding 54 GWD/MTU.

3.9 SSES Core Burmnup:

'Per EC-FUEL-1615 (Reference 16) for SSES the core average burnup is 39,000 MWD/MTU. In
accordance with Reference 1, Section 3.1, for DBA events that do not involve the entire core, the
fission product inventory in the damaged fuel rods is determined by dividing the total core
inventory by the number of fuel rods in the core. The core fission product inventory used herein
uses the 38000 MWD/MTU burnup

3 10 Fuel Rod Pressunzatlon

Per EMF-2851(P), Section 8.2.2.2 (Reference 3), the maximum fue! rod pressurization is < 1200 |
- psig. Therefore, pressure does not impact the pool DF used in this analysis. See Section 3.14.

3.11 Activity Release Timing:

In eccordance with .Refererice 1, Appendix B, Section 1.2 the activity released from the failed fuel

D A4 Athih, Dalanan Tinine: ) .
rods IS assumed to be mstantaneously released and mixed in the pool water.
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3.12 Minimum Pool Depth:

Per SSES Unit 1 Technical Specifications Bases B3.7.7 and B3.9.6 (Reference 6), the minimum
depth of water above the top of the RPV flange and over the top of the fuel assemblies seated in
the spent fuel storage racks is 2 22 feet. A water depth of 21 feet is conservatively used in this
analysis to account for the water depth above the damaged assembly laying on the top of the core
or the spent fuel storage racks.

3.13 lodine Species:

In accordance with Reference 1, Appendix B, Section 1.3, the iodine species released to the pool
are assumed to be 99.85% elemental iodine and 0.15% organic iodine.

3.14 Refueling/Spent Fuel Pool DF:

The pool iodine DF for a pool with a depth of 21 feet is determined as follows.
Corrected Pool Decontamination:
Per Reference 1, Appendix B, Section 2:

If the depth of water above the damaged fuel is 23 feet or greater, the decontamination factors for
the elemental and organic species are 500 and 1, respectively, giving an overall effective
decontamination factor of 200 (i.e., 89.5% of the total iodine released from the damaged rods is
retained by the water). This difference in decontamination factors for elemental (99.85%) and
organic iodine {0.15%) species results in the iodine above the water being composed of 57%
elemental and 43% organic species. If the depth of water is not 23 feet, the decontamination
factor will have to be determined on a case-by-case method.

The effective elemental iodine DF is back-calculated to be 285.2857 based on the elemental and
organic species fractions of 0.9985 and 0. 0015 for a 23 foot pool depth and an overall pool DF of
200.

Per Staff Technical Paper, Evaluation of Fission Product Release and Transport, G. Burley, 1971
(NRC Accession Number 8402080322} (Reference 13, page 26):

DFoverall = 1/[{fraction inorganic/DF inorganic)' + (fraction organic/1)}
DFoverall = 200 = [(0.9985/ DF inorganic) + (0.0015/1)]"

200 [(0.9985/ DF inorganic) + (0.0015)] = 1

NEAuarall — 200 — (1N OOREL ME inarramia o /0 AN4 a4 -1
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199.7/ DF inorganic + 0.3.= 1
199.7 / DF inorganic = 0.7
DF inorganic = 189.7 / 0.7
DF inorganic = 285.2857

Since the SSES Spent Fuel Pool water depth is modeled as 21 feet, the overall iodine DF of 200
is not applicable. Per Reference 1 (Appendix B, Section 2), a suitable methodology for
determining an overall pool DF for water depths less than 23 feet is given in Reference 13.

Pages 32 and 33 of Reference 13 state that the iodine decontamination factor in the pool is
primarily a function of bubble contact time, which in turn is a function of release pressure and pool
depth. For water depths less than 23 feet, the exponential factor in the equation for DFinorg must
be recalculated for the applicable distance, in this case 21 feet.

Per pages 25, 26, & 33 of Reference 13, the DF for pool depths less than 23 feet may be
calculated by the foliowing relationship: :

DFinorg = exp{[6/db][keff}{H/vb]}

where,

DFinorg = 12 decontamination factor

db = bubble diameter {cm) '

keff = mass transfer coefficient (cm/sec)

H = bubble rise height (cm)

vb = bubble rise velocity (cm/sec) with spent fuel rod internal pin pressure < 1200 psig

The internal fuel pin pressure is less than 1200 psig, therefore, the pressure correction term is not
required (Reference 13, Section Xill and USNRC Regulatory Guide 1.25, paragraph C.1.b).

Using the given effective elemental iodine DF of 285.2857 for a depth of 23 feet, the value of the
exponential power in the above equation can be calculated.

DF = 285.2857 = exp(x), then taking the natural log of both sides of the equation yields,

In(285.2857) = x
5.65349 =x

tn accordance with page 33 of Reference 11, the exponential factor in the equation for DFinorg
must be recalcutated for the applicable distance. Multiplying the ratio of pool depth, 21/23 (pool
5.65349 =x '
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depth / baseline pool depth) by the factor x yields the effective exponential power factor for
determining the elemental iodine DF for reduced pool depth,

DFinorg = exp [56.65348*(21/23)] = 174.493 _
Then the overall SSES Spent. Fuel Pool DF is given by
DF = [(0.9985/174.5) + (0.0045/1)]"* = [0.0057223 + 0.0015] = 138.46 (USE 138 in analysis)

For a depth of 21 feet, the iodine species above the pool water are 79% elemental and 21%
organic. ’

Total pool release fraction = [Elemental lodine Fraction / DFinorg] + [Organic lodine Fraction}
Pool release fraction = [0.9985 / 174.869] + 0.0015 = 0.0072

Elemental release fraction = [Elemental Fraction / DFinorg / pool release fraction]
=[0.9985 / 174.869 / .0072] = 0.79 or 79%

'Organic release fraction = [Organic Fraction / pool release fraction]}
={0.0015/.0072] =0.21 or 21%

3.15 Activity Airborne in Building:

The activity in the buildings availabie for release to the environment for the EHA and FHA is
determined in Table 2.

Activity Airborne (Ci) = Cilrod X Isotope gap fraction X # of failed rods / Poot DF
For |-131 for the FHA this is given as: | |
2385 Cifrod X 0.08 X 254.8 rods/138 = 352 Ci | DN I I

The other values are similarly determined as shown in Table 2,
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Table 2 Aclivity Airborne Available for Release to the Environment
Nuclide 1.6 X Cifrod [Gap Activityfrod| FHA Gap FHA Gap FHA Activity | FHA Activity
8% 1-131; 10% | Activity for 156} Activity for ‘Airborne w/ Airborne w/
Kr-85; 5% Rods 254 .8 Rads (1.2,3) (1.2,3)
Tabie 1 others Cilrod Ci Ci 156 Rods Ci_| 254.8 Rods Ci
1-131 2.385E+03  1.91E+02 2.98E+04 4.86E+04 2.16E+02 3.52E+02
-132 3.053E+03 1.53E+02 2.38E+04 3.868E+04 1.73E+02 2.82E+02
-133 2433E+03  1.22E+02 1.90E+04 3.10E+04 1.38E+02 2.25E+02
-134 1.362E-04, 6.81E-06 1.06E-03 1.74E-03 7.70E-06 1.26E-05 -
-135 4.007E+02} ~ 2.00E+01 3.13E+03 5.11E+03 2.26E+01 3.70E+01
Kr-83m 1.257E+00f  6.29E-02 9.80E+00 1.60E+01 9.80E+00 1.60E+01
Kr-85m 1.579E+01] 7.90E-01 1.23E+02 2.01E+02 1.23E+02 2.01E+02
Kr-85 3.530E+01] 3.53E+00 5.51E+02 8.99E+02 5.51E+02 8.99E+02
Kr-87 2.695E-03  1.35E-04 2.10E-02 3.43E-02 2.10E-02 3.43E-02
Kr-88 5.057E+00] 2.53E-01 3.94E+01 6.44E+01 3.94E+01 6.44E+01
Xe-131m 3.459E+01  4.73E+00 2.70E+02 4.41E+02 2.70E+02 4.41E+02
Xe-133m 1.500E+02) 7.50E+00 1.17E+03 1.91E+03 1.17E+03 1.91E+03
Xe-133 4.914E+03 2.46E+02 3.83E+04 6.26E+04 3.83E+04 6.26E+04
Xe-135m 6.536E+01} 3.27E+00 5.10E+02 B.33E+02 5.10E+02 8.33E+02
Xe-135 1.341E+03 6.70E+01 1.05E+04 1.71E+04 1.05E+04 1.71E+04
Nuclide 1.6 X Cifrod |Gap Activity/rod] EHA Gap EHA Gap EHA Activity | EHA Activity
8% 1-131; 10% | Activity for 366 Activity for Airborne w/ Airborne wi
Kr-85; 5% Rods 460.8 Rods (1,2,3) {(1,2,3)
Table 1 others Cilrod Ci Ci 386 Rods Ci | 460.8 Rods Ci
I-131 2.385E+03  1.91E+02 6.98E+04 8.79E+04 5.06E+02 6.37E+02
1-132 3.053E+03 1.53E+02 5.69E+04. 7.03E+04 4.05E+02 S5.10E+02
1-133 2.433E+03  1.22E+02 4.45E+04 5.61E+04 3.23E+02 4.06E+02
1-134 1.362E-04; 6.81E-06 2.49E-03 3.14E-03 1.81E-05 2.27E-05
1-135 4.007E+02] 2.00E+01 7.33E+03 9.23E403 5.31E+01 6.69E+01
Kr-83m 1.257E+00]  6.29E-02 2.30E+01  2.90E+01 2.30E+01 2.90E+01
Kr-85m 1.579E+01| 7.90E-0% 1.26E+03 3.64E+02 1.29E+03 3.64E+02
Kr-85 3.530E+01] 3.53E+00 2.80E+32 1.63E+03 2.89E+02 1.63E+03
Kr-87 2.695E-03  1.35E-04 4.93E-02 ~ 6.21E-02 4.93E-02 6.21E-02
Kr-88 5.057E+00{ 2.53E-01 9.25E+01 1.17E+02 9.25E+01 1.17E+02
Xe-131m 3.450E+01] 1.73E+400 6.33E+02 7.97E+02 6.33E+02 7.97E+02
Xe-133m 1.500E+02) 7.50E+00 2.75E+03 3.46E+03 2.75E+03 3.46E+03
Xe-133 4.914E+03 2.46E+02 8.99E+04 1.13E+05 8.99E+04 1.13E+05
Xe-135m 6.536E+01 3.27E+00 1.20E+03 1.51E+03 1.20E+03 1.51E+03
Xe-135 1.341 E+03{ 6.70E+01 2.45E+04 3.09E+04 2.45E+04 3.09E+04
(1): Pool DF =138 for iodine calculated above.
{2): Pool DF =1 for noble gases (Reference 1, Appendix B, Section 3)
(3); Pool DF = infinite for Cs, Rb which can be neglected (See Section36) . ... e ee g
| Xe-135 1.381E+03 | 245E+04 | 309E+04 | 245E+04 | 3.09E+04 |

6.70E+01
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3.16 Release Duration:

Per Reference 1, Appendix B, Sections 4.1 and 5.3, the activity release to the environment is
assumed to be released over a two hour period.

3.17 Activity Transport Path:

Per References 22 (EC-RADN-0531) and 23 (EC-RADN-0319), the activity transport from the pool
to the environment is via the SGTS filters. Reference 22 provides a conservative analysis using
realistic assumptions and parameters for a fuel handling accident that demonstrates that the
Refueling Floor High Exhaust Duct Radiation Monitors, Refueling Floor Wall Exhaust Duct
Radiation Monitors and the Railroad Access Shaft Exhaust Duct Radiation Monitor will sense the
event and provide the required signals to the SGTS. Reference 23 provides an analysis that
demonstrates that the isolation damper closure time is less than the air travel time. Therefore, the
isolation damper will close prior to the activity reaching the damper.

3.18 Activity Transport Path:

The Standby Gas Treatment System charcoal filters provide 8 inches of charcoal for filtration as
given in SSES SPEC M-321, Technical Specification For Standby Gas Treatment System For
SSES Units 1 & 2 (Reference 7). Per Table 2 of Regulatory Guide 1.52 (Reference 8), an SGTS
charcoal filter efficiency of 99% is assumed for all species of iodine.

3.19 Offsite Breathing Rates:

In accordance with Reference 1, Section 4.1.3, the offsite breathing rates are given as:
3.5E-04 m/sec, 0-8 hours
1.8E-04 m*/sec, 8-24 hours

© 2.3E-04 m¥/sec, 1-30 days

3.20 Dose Conversion Factors:
The dose conversion factors for the isotopes considered in this analysis are taken from Reference

2, NUREG/CR-6604, RADTRAD, Table 1.4.3.3-2 and are reproduced in Attachment 2. The dose
conversion factqrs are derived from Federal Guidance Reports 11 and 12 (References 17 and 18).

3.21 Control Rom ﬂabitability Ehvelope (CRHE) Volume:
The CRHE is defined for SSES as six separate floors of the control building.

Per Calculation EC-030-502, Control Structure Bldg. Volume (Reference 9), the volume for the
CRHE is given as 518,000 f*. The Control Room itself has a volume of approximately 110,000 f°.

Tho FRME ic Adaofinad far QQEQ ac oiv canarata finare nf tha rnntenl hiiildina
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Since the CRHE is modeled in RADTRAD as a single node with a volume of 518 000 ft?, the
calculated doses are adjusted for the finite volume with a single area of 110,000 #°. As shown in
Section 2.3.2 of Reference 2, RADTRAD uses the following factor to determine the external dose
or EDE portion of TEDE.

GF = 1173./ VO3®
where:
GF = geometry factor

V= contro! room free volume in ft°

The CRHE dose acceptance criteria is given as 5 Rem TEDE. The TEDE (total effective dose
equivalent) is defined as the sum of the external dose equivalent (EDE) from extemat
contamination plus the committed effective dose equivalent (CEDE) from internal contamination in
NRC Regulatory Issue Summary 2003-04, Use of the Effective Dose Equivalent in Place of the
Deep Dose Equivalent in Dose Assessments (Reference 27).

In order to take credit for the radiation shielding effects of the control structure floors, the EDE
portion of the TEDE is adjusted by the ratio of the geometry factor GF for 518,000 ft* to the GF for
110,000 ft* or

GF = 1473./(518,000>%® = 13.74

GF = 1173./(110,000)>*%¥ = 23,19

and the resulting ratio = 0.59 [13.74/23.19].

3.22 CR Isolation Time;

Under accident conditions, habitability for the Control Structure Habitability Envelope (CRHE) is
provided by the Control Room Emergency Outside Air Supply System (CREOAS). This system
provides habitability zone isolation and a positive pressure for the CRHRE. For this event the
CRHE automatically isolates and enters the emergency mode in sequence with the SGTS prior to
commencement of the release of activity to environment.

' 3.23 CRHE Emergency Intake Air Flow:

Per SSES Units 1&2 Technical Specifications 3.7.3.4 and 5.5.7a (References 20 and 21), the
Control Roocm Emergency Outside Air System (CREOAS) Filtered Intake Flow ranges from 5229
cfm to 6391 cfm with positive pressure guaranteed at < 5810 cfm. RADTRAD runs were made at
5229 cfm and 6391 cfm and it was determined that the 6391 cfm was limiting.

3.24 CRHE Unfiltered Air Inleakage Ingress/Egress:

In accordance with NUREG-0800, USNRC Standard Review Plan Section 6.4, Control Room
Habitability System (Reference 11), 10 cfm of unfitered inleakage is added to the CRHE to account
3.24 CRHE Unhiltered Air Inleakage Ingress/Egress:

for ingress/egress of personnel.
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3.25 CRHE Unfiltered Air Inleakage Other:

500 cfm of unidentified unfiltered inleakage is conservatively assumed in the RADTRAD model.
This inleakage bounds the tracer gas test results (including error band) from the December 2004
SSES CRHE inleakage test.

3.26 CRHE Exhaust Flow Rate:
The CRHE exhaust flow input to RADTRAD is the sum of the filtered makeup air and unfiltered
inleakages to the CRHE. The value ranges from is 5739 cfm [5229 cfm+10 c¢fm+500 cfm] to 6801
cfm [6391 cfm+10 cfm+500 cfm).

3.27 CREOAS Intake Filter Bed Depth and Filter Efficiency:
The CREOAS intake filter provides 4 inches (SSES SPEC M-325, “Technical Specification For
Ventilation Filters High Efficiency”, Reference 12) of charcoal for filtration. In accordance with
Table 2 of Regulatory Guide 1.52 (Reference 8), a charcoal filter efficiency of 99% is assumed for
all species of iodine.

3.28 CRHE Operator Breathing Rates:

Per Reference 1, Section 4.2.6, for the duration of the event the breathlng rate of this CRHE
operators is assumed to be 3.5 x 10 m¥sec.

3.29 CRHE Operator Occupancy Times:
Per Reference 1, Section 4.2.6: The dose receptor for these analyses is the hypothetical maximum
exposed individual who is present in the control room for 100% of the time during the first 24 hours
after the event, 60% of the time between 1 and 4 days, and 40% of the time from 4 days to 30 days.
3.30 Offsite and CRHE x/Q’s

The Offsite 3/Q’s are taken from EC-ENVR-1057 (Reference 14).

EAB (2 hr): ' .
(0 - 2 hrs) 8.3E-04 sec/m®
LPZ

(0-8hrs) 4.9E-05 sec/m®
(8 - 24 hrs) 3.50E-05 sec/m’
(24-96 hrs) 1.70E-05 sec/m3

LPs ™

{86 °7U0'nrs) 8 36266 salgme

———— e -
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For the EHA and FHA the activity release to the environment is via the SGTS vent. The CRHE
1/Q’s are taken from Reference 15.

The CRHE CREOAS y/Q’s at the RB Unit 2 CRHE Outside Air Intake Location are taken from EC-
ENVR-1059 (Reference 15) and shown as follows in Table 3.

Table 3 CRHE #/Q’s {sec/m3) without Occupancy Correction Factors

Release Point CRHE y/Q's {sec/m) without Occupancy Correction Factors
[Time Period OQto2hours | 2to8 hours [8to24 hours} 1to 4 days |4 to 30 days
ISGTS Exhaust Vent 1.45E-03 1.12E-03 3.55E-04 2.29E-04 2.01E-04
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Table 4
FHA/EHA Analysis Input and Assumptions
Parameter ~ Input _ Source
1 Core Thermal Power Level 4032 MWt Reference 19
L See Section 3.1
2 Earliest Fuel Handling Time 24 Hours Reference 24
| See Section 3.2
3 Number of Fuel Rods in Fuel 87.8/764 Reference 25
- | Assembly/Number of Assemblies in : See Section 3.3
Core
4 | Core Radial Peaking Factor 1.6 Reference 3, Table 8.1
, See Section 3.4
5 Core Activity Table 1 Reference 16
See Section 3.5
Peak Ci per Rod Table 1 Calculated in Section 3.6

EHA/FHA — Number of Damaged
Rods

Case 1 (FHA): 156/254.8
Case 2 (EHA). 366/460.8

Reference 3, Section 8.2
See Section 3.7

8 Damaged Rods — Gap Activity

8% - 1-131

10% - Kr-85

5% - Other Nobles Gases & Halogens
12% - Alkali Metals

Refersence 1, Section 3.2, Table 3
See Section 3.8

9 Core Burnup (MWD/MTU) .~ 39,000 Reference 16
' ' See Section 3.9
10 | Maximum Fuel RodPressurization <1200 psig Reference 3, Section 8.2.2.2

See Section 3.10
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Table 4
. FHA/EHA Analysis Input and Assumptions
Parameter Input Source
11 | EHA Release Timing (Gap) Instantaneously Released & Mixed Reference 1, Appendix B, Section 1.2
into Pool Water See Section 3.1 ‘ ~
12 | Minimum Pool Water Depth 21 feet See Section 3.12
13 | lodine Species Released to Pool 99.85%Elemental Reference 1, Appendix B, Section 1.3
_ 0.15% Organic See Section 3.13 ’
14 | Pool DF Noble gases - 1.0 Reference 1, Appendix B, Sections 2
: Aerosols - infinite and 3.
lodine - 138 (corrected for 21 feet) Calculated in Section 3.14
15 __ | Activity Airborme in Building, Ci Table 2 Calculated in Section 3.15
16 | EHA Release Duration: 2 hours Reference 1, Appendix B, Sections
' 4.1and 5.3
: : _ : : See Section 3.16
17 | Activity Transport From Pool to SGTS actuation prior to activity References 23 and 24
Environment . release to environment See section 3.17
18 | SGTS Filter Bed Depth 8 in. Charcoal Reference 7
: . , See Section 3.18
19 | SGTS Filter Bed Efficiency 99% for all iodine species Reference 8
See Section 3.18
20 | Offsite Breathing Rates(m-/sec) 3.5E-04, 0-8 hrs Reference 1, Section 4.1.3
: - 1.8E-04, 8-24 hrs See Section 3.19
2.3E-04,1-30d
21 | Dose Conversion Factors RADTRAD Table 1.4.3.3-2 Reference 2
Reproduced in Attachment 2 See Section 3.20
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Table 4 _

. , FHA/EHA Analysis Input and Assumptions
1 Parameter Input - Source

t |22 | Control Structure Habitability 518,000 ft° Reference 9
i Envelope Total Volume ' See section 3.21

¢ 123 { Control Room Free Air Volume 110,000 ft° Reference 9
L : See section 3.21
|t |24 | CRHE Isolation Time Time =0 See section 3.22

I 125 | Emergency Intake Air Flow, Total 5229 cfm to 6391 cfm Reference 20 and 21
i into Control Structure See section 3.23

{ |26 | Unfiltered Air Inleakage 10 cfm Reference 11
i ingress/egress See section 3.24
1t 127 | Other Unfiltered Air Inleakage 500cfm See section 3.25

{ 128 | CR Exhaust Flow Emergency Intake Air Flow +

Unfiitered Air Inleakage Calculated in section 3.26

L , 5739 cfm to 6901 cfm

t {29 | Emergency Filter Bed Depth 4 inches Charcoal Reference 12
1 See section 3.27

| {30 | Emergency Filter Bed Removal 99% Reference 8 -
! Efficiency See section 3.27

« |3 Operator Breathing Rates 3.5E-04 m°/sec Reference 1, Section 4.2.6
L ‘ : : See section 3.28

32 | Operator Occupancy Factors 1.0, 0-24 hrs Reference 1, Section 4.2.6
' 0.6, 1-4 days See section 3.29

0.4, 4-30 days
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Table 4 :
__FHA/EHA Analysis Input and Assumptions
Parameter _ Input Source
33 | ¥Q EAB: Reference 14
8.3E-04, 0-2 hr
sec/m® LPZ

4.90E-05, 0-8 hr
CRHE y/Q at Qutside Air Intake

1.45E-03, 0-2 hr
1.12E-03, 2-8 hr
3.56E-04, 8-24hr
2.29E-04, 1-4 day
2.01E-04, 4-30 day

Reference 15

See section 3.30
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4.0 METHOD

The offsite and CRHE doses are calculated using the RADTRAD computer code and
the input and assumptions listed in sections 3.1 1o 3.29. The RADTRAD control files
used in the model are provided on Attachments 1, 2 and 3. Case 2 (EHA with 460.8
failed fuel rods) was run with RADTRAD and the results are summarized on Table 5.
The results are provided on Attachments 4 and 5 for CRHE intake flows of 5739 ¢fm
to 6201 cfm (see section 3.26).

The final dose results are directly proportional to the source term. Therefore, the
resuilts for the other cases are determined by multiplying the Case 2 (EHA with
460.8 failed fuel rods) results by the ratio of the number of failed fuel rods The
results are provided in Table 6.

5.0 RESULTS

The results of the RADTRAD computer runs are listed in Tabie 5.

" Table 5§ CRHE Dose Results EHA
EHA with 460.8 Rem Rem - [Rem | Adjusted Adjusted Rem | Attachment
Failed Rods TEDE | CEDE | EDE Rem EDE (1) | TEDE (2)
CRHE 6901 cfm total : - «
inleakage (3) 0.2068 | 0.0098 | 0.1970 0.1162 0.1261 4
CRHE 5739 cfm total )
inleakage 0.2061 | 0.0115 | 0.1946 0.1148 0.1263 5

1. TEDE = CEDE + EDE. Adjusted Rem EDE equals the Rem EDE from RADTRAD

times the finite volume correction of 0.52 (See Section 3.21).

EDE.

2. Adjusted Rem TEDE equals the Rem CEDE from RADTRAD plus the Adjusted Rem

3. The RADTRAD runs demonstrate that this case is slightly more conservative.
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Table 6 provides a summary of the Offsite and CRHE Dose Results.

Table 6 Offsite and CRHE Dose Resulis

Case 2 with | " Source | Case 2 with | Case 1 with | Case 1 with

460.8 Failed 254.8 Failed | 156 Failed 366 Failed

Rods Rods Rods Rods
Acceptance Criterion - Offsite 6.30 6.30 6.30 6.30
EAB ' 1.74 Alt. 4&5 0.96 0.59 1.38
LPZ ' 0.10 At.4&5 0.06 0.03 0.08
Acceptance Criterion - CRHE 5.00 5.00 5.00 5.00
CRHE 6201 cfm total 0.1261 Table 5 0.0697 0.0427 0.1001
inleakage
CRHE 5739 ¢fm total 0.1263 Table 5 0.0699 0.0428 0.1003
inleakage
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Attachment 1 RADTRAD Control File Release Fraction and Timing - PPL-EHA.rft
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Release Fraction and Timing Mama: SSES EHR - Release Gap Activity Over 2 Hours
BWR, NUREG-1465, Tables 3.11 & 3.13, June 1992
Duration (h): Design Basis Accident

0.2000E+01 0.0000E+00 ©.0000E+0Q0 0.0000E+00Q

Noble Gases:
0.1000E401
Iodine: .
0.1000E+01
Cesiunm:
0.0000E+00
Telluzrium:
0.0000E+00
Strontium:
0.0000E+00
Barium:
0.0000E+00
Ruthenium:
0.0000E+00
Corium:
0.0000E+00
Lanthanum:
0.0000E+QC

Non-Radicactive Aerosols

0.0C00E+00

0.0000E+00
0.0000E+00
0.0000E+G0
0.0000E+G0
0.06000E+00

0.0000E+00

'0.0000E+00

0.0000E+00
0.0000E+00

0.0000E+00

End of Release File

0.0000E+00

0.0000E+00

0.0000E+Q0

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

(kg) :
0.0000E+00

0.6000B+00
0.0000E+00
0.0000E+00
0.0000E+C0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+C0
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Attachment 2 RADTRAD Control File Dose Conversion File PPL-EHA.inp
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PGR11612 edited+TID 30.inp Kr83m Xel3lm 133m 135m beta-test version 1.10
Implicit daughter halflives (m) less than 90 and less than 0.100 of parent

GONADS
BREAST
LURGS

RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN (FGR)

9 ORGANS DEFINED IN THIS FILE:

ICRP-30

15 NUCLIDES DEFINED IN THIS FILE:

I-131
I-132
I-133
I-134
I-135
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Rr-83m
Kr«85m
Rr-87
Kr-&8
Rr-85

I-131
GOHADS
BREAST

BONE ESUR
I-135

THYROID

D
D
D
D
]

CLOUDSHINE

1.780E-14
2.040E-24
1.760E-14
1.680E-14
3.450E-14
1.810E-14
1.670E~-1¢
1.820E-14
2.980E-14

1.090E-13
1.240E-13
1.090E-13
1.070E~13
1.730E-13
1.120E-13
1.050E-13
1.120E-13
1.580E-13

2.870E-14
3.280E-14
2.860E-14
2.770E-14
4.870B-14
2.930E-14
2.730E-14
2.940E-14
5.830E-14

1.270E-13
1.440E-13
1.270E-13
1.25CE-13
1.960E-13
1.300E-13
1.220E-13
1.300E-13
1.870E-13

8.078E-14
9.143E-14
8.145E-14
B.054E-14
1.184E-13

8.078E-14
8.324E-14

2.161E-11

Including:Xe-135n

GROUMD  GROUND

GROUND INHALED

SHINE BHR SHINE 7DAY SHINE RATE ACUTE

1.789e-10
1.730E-10
1.626E-10
1.635E-10
2.67%E-10
1.685E-10
1,.585E-10
1.707E-10
2.920E~-10

1.119E-11
1.082E-11
1.016E-11
1.022E-11
1.675E-11
1.053E-11
9.90BE-12
1.067E~11
1.625E-11

2.771e-11
2.652E-11
2.532E-11
2.592E-11
3.655E-11
2.616E-11
2.509E-11
2.640E-11
5.007E-11

2.523E-11
2.414E-11
2.305E-11
2.360E-11
3.327E-11
2.381E~11
2.283e-11
2.403E-11
8.199E-11

1.565E~-11
1.51%E-11
1,446E-11
1.466E-11

6.748E-11
6.468E-11
6.156E-11
6.242E-1)
9.202E-11
6.393E-11
€6.038E-11
6.425E-11
4.83%7E-10

1.502E-12
1.418E-11
1.509E-11
1.150E-10

1.202E-11
1.147E-11
1.102E-11
1.129E-11
1.571E-11
1.129E-11
1.093E-11
1.3152E-11
4.4685E-11

1.200E-11
1.145E-11
1.100E-11
1.127-13
1.568E-11
1.127E-11
1.091E-11
1.150E-11
4.477E-12

3.113E-11 5.488E-11
2.9718-11 5.240B-11
2.886E-11 5,089E-11
2.965E~11 5.22BE-11
3.983E-11 7.024E-11

3.113E-11 5.489E-11
2.852E-11 5.030E-11

3.940E-16-1.000E+0C
3.810E-16~1.000E+00
3.580E-16-1.000E+C0
3.600E-~16-1.000E+00
5.900E-16~-1,000E+00
3.710E-16-1.000E+00
3.490E-16-1,000E+00
3.760E-16~-1.000E+00
6.430E-16-1.000E+00

2.320E-15-1.000E+00
2.2202-15-1.000E+00
2.120E-15-1.000E+00
2.170E-15-1.000E+00
3.060E-15-1.000B+00C
2.190E-15~1.000E+00
2.100E-15-1.000E+00
2.210E~-15-1.000E+00
7.540E-15-1.000E+-D0

6.270E-16-1.000E+00
6.010E~16-1.000E+00
5.720E-16-1.000E+00
5.800E-16-1.000E+00
8.550E-16~-1.000E+00
. 5.940E-16~-1.000E+00
5.610E-16-1.000E+00
5.970E-16-1,000E+00
4.55C0E-15-1.000E+00

2.640E-15-1.000E+00
2.520E-15-1.000E+00
2.420E~15-1.000E+00
2.480E-15-1.000E+0¢C
3.450E-15~-1.000E+00
2.480E-15-1.000E+00
2.400E-15~1.000E+00
2.530g-15-1.000E+00
9.850E-15-1.000E+00

1.589E-15~1.000E+00
1.526E-15-1.000E+00
1.482E-15-1.000E+00
1.523E-15-1.000E400
2.046E-15-1.000E+00

1.599E-15-1.000E+00
1.465E-15-1.000E+00

INHALED
CHRONIC

2.530E-11
7.880E-11
6.570R-10
6.260E-11
5.730E-11
2.920E~07
8,030E-11
6.890E-09
0.000E+00

9.950B-12
1.410E-11
2.710B-10
1.400E-11
1.240E-11
1.740E-08
3,780E-11
1.030E-10
0.000E+00

1.950E-11
2,.940E-11
8.200E-10
2.720E-11
2.5208-11
4.860E-08
5.000E-11
1,580E-09
Q.000E+QC

4.250E-12
6.170E-12
1.430E-10
6.080E-12
5.3108-12
2.880E-10
2.270E-12
3.550E-11
0.000E+00

1.700E-11
2,340B-11
4.410E-10
2,.240E-11
2.010E-11

1.700E-11
8.460E-09

INGESTION

4.070E-11
1.210E-10
1.020E-20
9.440E-11
8.720E-11
4.760E-07
1.570E-10
1.440E-08
0.0002+00

2.330E-11
2.520E-11
2.640E-11
2.460E-11
2,190BE-11
3.870E-09
1.650E-10
1.820E-10
0.000B+00

3.630E-11
4.680E-11
£.530B-11
4.300B-31
4.070E-11
9.100E-08
1.550E-10
2.600E-0S
0.000E+00

1.100E-11
1.1708-11
1.260E~11
1.0802-11
$.320E-12
6.210E-10
1.340E-10
6.660E-11
0.000E+00

3.610E-11
3.850B-11
3.750E-11
3.650E-11
3.360E-11

3.610E-11
1.790E-08
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REMAINDER 7.861E-14 2.883E-11
EFFECTIVE 8.294E-~14 2.989E-11
SKIN(FGR) 1.156E-13 9.826E-11
Xe-131m :
GONADS 4.570E-16 7.872E-13
BREAST 6.020E-16 B8.471E-13
LUNGS 2.670E-16 3,.565E-13
RED MARR 2.270E-16 2,792E-13
BONE SUR 1.060E-15 1.677E-12
THYROID 3.910E-16 5.220£-13
REMAINDER 2.710E-16 3.993E-13
EFFECTIVE 3.B90E-16 $.876E-13
SKIN{FGR) 4.B20E-15 1.266E-12
Xe-133n
GONADS 1.420E-15 1.337E-12
BREAST 1.700E~15 1.383E~-12
LUNGS 1.190E-15 8.609E-13
RED MARR 1.100E-15 7.844E-13
BONE SVR  J3.230E-15 2.599E-12
THYROID 1.360E~15 1.028E-12
REMAINDER 1.150E~15 8.855E-13
EFFECTIVE 1.370CE-15 1.112E-12
SKIN(FGR)} 1.040E-14 1.894E-12
Xe-133
GONADS 1.610E-15 1.465E-12
BREAST 1.960E-15 1.505E-12
LUNGS 1.320E-15 1.045E-12
RED MARR 1.070E~-15 8,791E-13
BONE SUR 5.130E-15 ¢.254E-12
THYROID 1.510E-15 1.181E-12
REMAINDER 1.240E-15 1.042E-12
EFFECTIVE 1.560E-15 1.299E-12
SKIN{(FGR} 4.970E-15 1,953E-12
Xe~135m
GONRDS 2.000E~-14 5_929B-13
BREAST 2.290E-14 5.6921g-13
LURGS 1.980E-14 5.347E-13
RED MARR 1.810E-14 5.400E-13
BONE SUR 3.500E-14 8.246E-13
THYROID 2.040E-14 5.612E-13
REMAINDER 1.890E-14 5,241E-13
EFFECTIVE 2.040E-14 5.612E-13
SKIN{FGR}) 2.970E-14 1.866E-12
Xe~-135
GORADS 1.170E-14 5.455B-12
BREAST 1.330E-24 5,325E~-12
LUNGS 1.130E-14 4.959E-12
RED MARR 1.070E-14 4.959E-12
BONE SUR 2.570E-14 S.120E-12
THYROID 1.180B-14 $.023E-12
REMAINDER 1.080E-14 ¢, 82SE-12
EFFECTIVE 1.190E-14 5.217E-12
| SKIN(FGR) 3.120E-14 4.506E-11
Kr=-83m
GONADRS 1.710E-18 5.572E-15
BREAST 5.050E-18 9.498E-15
LUNRGS 1.640E~-19 1,266E-16
RED MARR  3.830E-18% 5.617E-16
BONE SUR 2.250E-18 3.437E-15
THYROID 6.430E-19 7.69BE-16
REMAINDER 5.300E-19 1,393E-15
EFFECTIVE 1.500E-18 3.437B-15
SKIN(FGR} 3.56CE-17 1.167E-13
Kxr~-85m
GONADS 7.310E-15 2.594E-12
BREAST 8.410E-15 2.527E-12
LUNGS 7.040E-15 2_37SE-12
RED MARR 6.430E-15 2.346E-12
BONE SUR 1.880E-14 5.2B6E-12
THYROID 7.330E-15 2.395E-12
REMAINDER 6.640E-15 2,313E-12
EFFECTIVE 7.480E-15 2,511E-12
SKIN(FGR} 2.240E-14 2.247E-11
Rr-87
GONADS 4.000E-14 &.962E-12
BREAST 4.500E-148 4,740E~12
REMAINDER 6.640E-15 2.313E-12
EFFECTIVE 7.480E-15 2,511E-12

€.040E-14 4_603E-12

5.
5.
1.

1.
1.
6.
4.863E~12
2.920E-11
$.089E-12
6.
1

2

1.
1.
7.
6.
2.
9.
7.
9.
1.

2.
2.
1.
1.
5.
1.
1.
1.
2.

5.
S.
5.
5.
8.
5.
5.
S.
1.

1.
1.
1.
1.
1.
1.
1.
1.
9.

084E-11
27iE-11
733E~10

371e-11

475E-11
20%e-12

954E-12

.023E-11
.205E-11

188E-11
230E-11
656E~12
975E-~12
311E-11
138E-12
874E-12
892E-~12
684E-11

052E-11
107E-11
464E-11
231E-11
958E-11
653E~11
460E-11
819E-11
734E-11

929E-13
691E-13
347E-13
400E-13
246E-13
612B-13
241iE-13
612E-13
866E-12

1%48-11
166E-11
0B6E-11
086E-11
987E-11
100E-11
0S8E-11
142p-11
867E-11
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1.481E-15-1.000E+00
1.535E-15-1.000E+00
5.047E-15-1.000E+00

2.760E-317-1.000E+00
2.970E~17-1.000E+00
1.250E-17-1.000E+00
9.790E-18-1.000E+00
5.880E-17-1.000E+00
1.830E-17-1.000E+00
1.400E-17~1.000E+00
2.060E~17-1.000E+00
4,440E-17-1.000E+00

4.890E-17-1,000E+00
5.060E-17-1.000E+00
3.150E-17-1,000E+00
2.870E-17-1.000E+00
9.510E-17-1.000E+00
3.760E-17-1.000E+0C
3.240E-17~1,000E4+00
4.070E-17-1.000E+00
6.930E-17~2,000E+00

5.200E~17-1.000E+00
5.340E-17-1.000E+00
3.710E-17~1.000E+00
3.1208-17-1.000E+00
1.510E~16-1.000E+00
4.190E-17-1.000E+00
3.7C0E-17-1.000E+00C
4.610E-17-1,000E+00
6.930E-17~1.000E+00

€.480E-16-1.000E+00
4.300E-16-1.000E+00
4.040E~16-1.000E+00
4.0B0E-16~1.0002+00
6.230E-16-1.000E+00
4.240E-16-1.000E+00C
3.960E-16-1.000E+00
4.240E-16-1.000E+00
1.410E-15-1.000E+00

2.530E~16-1.000E+00
2.6470E-16-1.000E+00
2.300B~-16-1.000E+00
2.300B-16-1.000E+00
4.230E-16-1.000E+00
2.330E-16-1.000E+00
2.240E-16-1.000E+00
2.420E-16-1.000E+00
2.0%0E-15-1.000E+00

5.855E-15 6.160E-19-1.00CE+00

9.

S80E-15

1.050E-18-1.000E+00

1.331E-16 1.400E-20-1.000E+0C
5.902E-16 6.210E-20~1.000E+0C

3.

612E-1S

3.800E-13-1.000E+00

8.088E-16 8.510E-20-1.000E+00

1.
3.
1.

3.
3.
3.
3.
7.
3.
3.
3.
3.

S.
4.
3.
3.
4.

464E-15
612E-15
226E-13

653B-12
S60E-12
351E-12
304E-12
446E-12
374E-12
257E-12
S37E-12
164E-11

025E-12
802E-12
2578-12
537E-12
663E-12

1.540E-19-1.000E+00
3.800E-19-1.000E+00
1.290E-17-1.00QE+(0

1.570E~16-1.000E+00
1.530E-16-1.000E+00
1.440E-16-1.000E+00
1.420E~16-1.000E+00
3.200E-16-1.000E+0C
1.450E~16-1.000E+00
1.400R-16-1.000E+00
1.520E-16-1.000E+00
1.360E-15-1.000E+00

7.610E-16-1.000E+00
7.270E-16-1.000E+00
1.400E-16-1.000E+00
1,.5208-16-1.000E+00
7.060E-16-1.000E+00

4.700E-11
3.320E-10
0.000E+00

0.000E+00
0_.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+G0
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0C
0.000E+00
0.000E+00

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

Q.000E+00
¢ .00Q0E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
©.000E+00
0.000E+00
0.000E+00
0._000E+D0
0.000E+00
0.000E+00
0.000E+00

0 .000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0C
0.000E+00
0.000E+Q0
0.000E+Q0

0.000E+00
©.000E+00
0.000E+00
0.000E+00
0.000E+0C
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
©.0C0E+C0
0.000E+00
0.000E+00
0.000E+00

1.540E-10
6.080E-10
0.000E+00

0.000E+00
0.C00E+00
0.000E+00
0.000E+00
0.000E+400
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.0C00E+C0
G.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
¢.CO0E+Q0
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.0C00E+Q0
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000B+00
0.000E+CC

0.000E+00
0 .000E+00
0.000E+00
0.000E+00
0.000E+C0
0.00CE+00
0.000E+00
0.000E+00C
0.000E+00

0.0CC0E+00
0.C00E+QQ
0.000E+00C
©0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
Q.000E+0C

0.000E+C0
0.000E+0C
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+30

0.000E+00
0.000E+00
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RED MARR
BONE SUR
THYROID
REMAINDER
EFFECTIVE
SKIN(FGR)
Kr-88

'1.110E-13

4.000E-14
6.020E~-14
€.130E-14
3.910E~14
4.120E-14
1.370E-13

4.708E-12
6.514E-12
4.473E~-12
4.590E-12
4.773E-12
8.802E-11
9.900E-14 2.278E-12
2.177E-11
1.010E~13 2.139E-1]
1.000E-13 2.190E-11
1,390E-13 2.886E-11
1.030E-13 2.012E-1]
9.790E-14 2.139E~11
1.020E-13 2.202E-11
1.350E-13 5.607E-11

1.170E-16 8.121E-14
1.340E-16 7.891E-14
1.140E-16 7.056E-14
1.090E-16 €.998E-14
2,200E-16 1.2B7E-13
1.180E-16 7.459EK-14
1.0%0E-16 6.S41E-14
1.190E~16 7.603E-14
1.320E-14 2.304E-11

4.769E-12
6.598E-12
4.531E-12
4.650E-12
4.835E~12
8.916E-11

2.655E-11
2.537E-11
2.493E-11
2.552E-11
3.363E-11
2.345E~-11
2.493E-11
2.567E-11
6.534E-11

1.704E-12
1.656E-12
1.481e-12
1.469E-12
2.7028-12
1.565E-12
1.457B-12
1.596E-12
4.835E-10
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7.220E-16-1.000E+00
9.990E-16-1.000E+00
€.860E-16-1.000E+00
7.040E-16-1.000E+00
7.320E-16-1.000E+00
1.350E-14-1,.000E+00

1.800E-15-1.000E+00
1.720E-15-1.000B+00
1.690E-15-1.000E+00
1.730BE-15-1.000E+00
2.280E-15-1.000E+00
1.590E-15-1.000E+00
1.690E-15-1.000E+00
1.740E-15-1.000E+00
6.430E-15-1.000E+00

2.820E-18-1.000E+00
2.740E-18~1.000E+00
2.450E-18-1.000E+00
2.430E-18-1.000E+00
4.470B-18-1.000E+00
2.590E-18-1.000E+00Q
2 _410E-18-1.000E+00
2.640E-18-1.000E+00
8.000E-16-1.000E+00

0.000E+00
0.000E+00
0.000E+D0
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.0CO0E+00

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

0.000E+00
0.000E+00
0.000E+00
0.CO0E+00
0.000E+00
0.000E+CO

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+G0
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.C00E+00
0.000E+00
0.000E+00
0.000E+CC
0.000E+00
0.000E+00
0.000E+00
0.000E+00
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Buclide Inventory Name:
Pocl Activity Released 460.8 Fuel rods; 1.6 PF; AST Gap Release; Pool DF 138
Power Level:EC-FUEL-1615 R1 39 GWD/MTU
0.12000E+01
Nuclides:
15
Nuclide 001:
I-131
2

0.6946560000E+06
0.1310E+403
0. 6370E+03
Xe-131m 0.1100E-0Q1
none 0.0000E+Q0
none 0.0000E+00
Nuclide 002:
I-132
2
0.8280000000E+04
0.1320E+03
0.510CE+03
nene 0.0000E+00
none 0.0000E+00
none 0. 0000E+00
Muclide 003:
I-133
2
0.7488000000E+05
0.1330E+03
G.4060E+03
none Q.0C00E+00
none 0.0000E+00
none 0.0000E+00
Huclide 004:
I~134
2
0.3156000000E+04
0.1340E+403
0.2270E-04
none 0.0000E+00
none 0.0000E+00
none | 0.0000E+00
Nuclide 005:
| 1-135
2
0.2379600000R+05
0.1350E+03
0.6690E402
none 0.0000E+00
none 0.0000E+C0
none 0.0000E+00
Nuclide 006:
Xe~-131m
1
0.10268160000E+07
0.1310E£+03
0.7970E+G3
none 0.0000E+00
nona 0.00G0E+00
none 0.0000E+00
Nuclide €07:
Xe-133p
1
0.1880432000E+06
0.1330E+03
0.3440E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 008:
Xe~133
1
0.4531680000E+06
0.1330E+03
0.1130E+06
none 0.0000E+00
Xe-133
1
none 0.0000E+00
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none 0.0000E+0Q
Waclide 009:
Xe-135m
1
0.9174000000E+03
0.1350E+03
0.1510E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 010:
Xe-135
1 .
0.3272400000E+05
0.1350E+03
0.3080E+05
none 0.0000E+00
none 0.0000E+Q0
none 0.0000E+00
Nuclide 011:
Kr-83m

1
0.6588000000E+04
0.8300E+02
0.2900E+02

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 012:

Kr-85m

1
0.1612800000E+05
0.8500E+02
0.3640E+03

none 0.0000E+00
none 0.0000E+00
none 0.0000E+Q0
Nuclide 013:

Ke-87

1
0.4578000000E+04
0.8700E+02
0.6210E-01

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 014:

Kr-88

1
0.12022800000E+05
0.8800E+02
0.1170E+03

none 0.0000E+00
none 0.0000B+00
none 0.0000E+00

" Nuclide 615:

Kr-85

3
0.3382974720E+09
0.8500E+02
0.1630E+0¢

none 0.0000E+00

none 0.0000E+00

none 0.0000E+00

End of Nuclear Inventory File

Attachment 3
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FERRRANARRRERNER R RERASRUS RN AR RACRRNRRIRRNRHIRRRRROARRLERURREEERARER
RADTRAD Version 3.03 (Spring 2001) run on 8/09/2005 at 10:19:44
lCl!!Qll!!ll#llllll!ll!llllliﬂlllIn!lﬂlcllll!llltl’lll#llIl!!lc:!lﬂlll!

o SRREERRER G R RV RRERS RSN ERRR AR NER RN RER MR AR RUR R RRERRANR
File information '
HMHHllﬂﬂ"ﬂHl"""HH"H"l"HlllIRIHHHHHNHHIHHH

Plant file = C:\Program Files\radtrad3.03\EHA_EC_RADN 1126 Input\ERA--63$1_500
cfm 460_rxods_39 GWD MTU.psf :

Inventozy file = c:\program files\radtrad3,03\eha_ec radn 1126 input\ppl-eha~_460_rods 38
gvwd mtu ast.nif ) )

Release file = c:\progranm files\radtrad3.03\eha_ec_radn 1126 input\ppl-eha. .rft

Dose Conversion file = c:\program files\radtrad3.03\eha ec_radn 1126 input\ppl-eha.inp

PIRRE  SEEE MERRE B ¥ § MEER & RN

" ] " T

" | ¢ 'Y D T T T T

RBIERE  SERE  MANE § 08 & F BuaEE ¢ % !
" & # B4 ER S g &k

' g ' I "I T |

' I P e 4o 1113 "

Ragtrad 3.03 ¢/15/2001
SSES EBA - ,
Nuclide Inventory File: . .
c:\program files\radtrad3.03\eha ec_radn_1126 input\ppl-eha-_460_rods 39 gwd mtu ast.nif '
Plant Power Level: .
1.0000E+00
Compartmentsa:
3
Compartment 1:
SSES RB
3
1.0000E+02

o000 O0

Compartment 2: |
Environment .
2
0.0000E+00

OO0 QO

Compartment 3:
Control Bldg
) 8
5.1800E+05

O00O0O

Pathways:
8
Pathway 1:
SSES RB to Environment - 120 Minute RB Release
1
2.
2
Pathway 2:
Environmant to Control Bldg
2
3
2
2
Pathway 2:
Pathway 3:
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Environment to Control Bldg - Unfiltered Intake
2
3
2
Pathway 4:
Control Bldg to Environmant - Control Room Exhaust
3
2
2
Pathway 5:
Environment to Control Bldg 10 cfm ingress/egress
2
3
2
End of Plant Model File
Scenario Description Name:

Plant Model Filenama:
Source Term:

1
1 1.0037E+00

Attachment 4

¢:\progran files\radtrad3.03\eha_ec radn 1126 input\ppl-eha.inp
c:\progran files\radtrad3.03\eha ec_radn_1126 input\ppl-eha.xft

0.0000E+00

1

0.0000E+00  7.90008-01 2.1000E-01 1.0000E+00
Overlying Fool:

Q

0.0000E+00

0

]

0

[
Compartments:

3
Compartment 1:

artment 2:

0
o
g Oocoo0O00OrRO

artment 3:

- °3§ CcCoooooomoO

Pathways:
5

Pathway 1:
o

0
0
o
1
2
[+
[
c

.Q0Q0E+Q0 1.0000E+06 - 9.9000E+CL  9.3000E+03

9.9000E+03

Page 34
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7.2000E+02 0.0000E+C0 0.0000E+00 0.0000E+00  0.0000E+00
)]
0
o]
0
4]
0
Pathway 2:
o .
0
0
4]
0
1
3 - -
0.0000E+00 €.3910E+03 $.9000E+01 9.9000E+01  9.S000E+01
1,0000E+00 6.3910E+03 9.S000E+01 9.95000E+01 9.9000E+01
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0 )
[
1]
K]
4]
[+]
Pathway 3:
0
0
0
0
4]
1
2
0.0000E+00 5.0000E+02 0.0000E+00 0.0000E+00 0.0000E+00
. 7.2000E+02 0.0000E+00 0.0000E+00 0.0060E+00 0.000CE+00
[+]
]
0
[
[
1]
Pathway §:
[+
o)
(o]
[+}
4]
1
2
0.0000E+00 6.9010E+03 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+402 0.06000E+00 0.0000E+00 0.0000E+00 0.0000E+00
o
1]
(]
[}
o
[3)
Pathway 5:
]
0
[}
0
[¢]
1
2
0.0000E+00 1.0000E401 0.0000E+00 0.0000E+00 0.0000E+(CO
7.2000E+02 0.000CE+00 0.0000E+00  0.0C0OE+GO 0.0000E+00
[/}
o
)]
[
o
[+
Doge Locations:
3
Location 1:
EHA € BAER - RR Releass
[
1)

2
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1
2
0.0000E+00 8.3000E-04
7.2000E+02 0.0000E+00
1
4
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
0
Location 2:

ERA @ LPZ ~ RB Release

.0000E+00 4.S000E-05
.0000E+00  3.5000E-05
.4000E4+0X  1.7000E-05
. 6000E+01 6.1000E-06
.2000E+02  0.0000E+00

S JONDONHN

0.C000E+00 3.5000E-04

8.0000E+00 1.8000E-04 .
2.4000E+01 2.3000E-04

7.2000E+02 0.0000E+00

G

Location 3:
EHA @ CR .
3
(V]
1
2
0.0000E+00 3.5000E-04
7.2000E+02 0.0000E+00
b3
[

0.0000E+00 . 1.0000E+00
2.4000E401  6.0000E-01
9.6000E+401 4.0000E-01
7.20008+402  0.0000E+00

. BEffective Volume Locatiocn:

1

€

0.0000E+Q0 1.4500E-03

2.0000E+00  1.1200E-03

8.0000E+00  3.5500E-04

2.4000E401  2_2900B-04

9.6000E+01 2.0100E-04

7.2000E+02 0.0000E+00
Simulation Parameters:

1

0.0000E+00  0.0000E+0OC
Output Filename:
C:\Progran Files\radtradl.cd

pa

1l
1
[¢]
1
End of Scenario File

Attachment 4
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T T L T T L T T T T TR P YTy eY
RADTRAD Version 3.03 (Spring 2001) run on 8/09/2005 at 10:19:44
BRRBNEERABRRASRAARNES N ARG RURRRRRRARGNNBUCRBARRRESNERUSRBRARRERIREES

BEERRRRUSARRERINRADNUCRARNATARRUTRRRONARTRRSRARREENERRENEHARABNERASRIRY
Plant Description
RENRSRRNRARERRARARNRRNNRRRERIRRRERN RN RACUBANRRERGTRERBERARELARRURBAR NN

Number of Nuclides = 15

Inventory Power = 1.0000E+00 Mwth
Plant Power Level = 1.0000E+00 Mwth

Nunber of compartments = 3
Coxpartrent information

Compartment number 1 (Source term fraction = 1.0037E+00
) ‘
Name: ESES RB
Compartment voluze = 1.0000E+02 (Cubic feet)
Corpartment type is Normal
‘Pathways into and ocut of compartment 1
Exit Pathway Rutber 1: SSES RB to Environment - 120 Minuté RB Release

Compartment nuxber 2

Namxe: Environment

Compartrent type is Environment

Pathways inte and cut of compartment 2
Inlet Pathway Numbex 1: SSES RB to Environment - 120 Minute RB Release
Inlet Pathway Number 4: Control Eldg to Environment - Control Room Exhaus
Exit Pathway Number 2: Environment to Control Bldg
Exit Pathway Kuaber 3: Environmsnt to Control Bldg ~ Unfiltered Intake
Exit Pathway Nunber 5: Environmant to Control Pldg 10 cfm ingress/egress

Compartment mumber 3

Name: Control Bldg

Compartment volume = 5.1800E+05 (Cubic feet}

Compartment type is Contrcl Room

Pathways into and out of compartment 3
Inlet Pathway Number 2: Environment to Control Bldg
Inlet Pathway Rumber 3: Environmant to Control Blég - Unfiltered Intake
Inlet Pathway Nunmber S5: Environmant to Contrel Bldg 10 cfm ingress/egress
Exit Pathway Rumber 4: Control Bldg to Environment - Control Room Exhaus

Total number of pathways = 5
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ERERBRRRSERUERERREANINRABENSRARENENRIRRRRERNNAIRRERUREERER RN RN RER
RADTRAD Versgion 3.03 (Spring 2001) run on 8/08/2005 at 10:19:44

SHREBRRRRARIERURRERURRURRURRRABLNROLARENRERTNARIRRERRERRAIRARIRARALINNS .

RESRRORRRRERRRARRARASRARGHRRAERERSANRRERERURREBARRARNATRRRIRNERNER IR
Scenario Description
SEERERENBIRRRERERNTRIRNIRRURNRARANRNRRLNSRERRNBRNRRANRRIRRRANARRARAE NS

Radiocactive Decay is enabled
Calculation of Daughters is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASEK RELEASE MASS
2.000000 hr 0.0000 hrs 0.0000 hrs (gm)
NOBLES 1.0000E+00 0.0000E+00 0.0000E+00 4.788E+00
IODINE 1.0000E+00 0.0000E+00 0.0000E+00 5.565E-03
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.C000E+C0 0.0000E+00 0.0000E+00 0.000E+00
BARIWUM 0.0000E+C0 0.0000E+00 0.00C0E+0C 0.0C0E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM G.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+Q0 0.000E+00
Inventory Power = 1. MRt
Nuclide Group Specific half Whole Body Inhaled Inhaled
Nare Inventory life DCF Thyroid Effective
(Ci/Mwt) {s) (Sv-m3/Bg-s} (Sv/Eq) {Sv/Bq)
I-131 2 6.370E402 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 5.100E+02 8.280E+03 1.120E-13 1.740E-09 1.030E-310
I-133 2 4.060E+02 7.48BE+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 2.270E-05 3.156E+03 1.300E~13 2.880E-10 3.550E-11
I-135 2 6.690E+01 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-131im 1 7.970E+02 ' 1.028E+06 3.8%0E-16 0.000E+0D 0.000E+0Q
Xe-133m 1  3.440E+403 1.8%0E+0S 1.370E-15 0.00CE+00 ©.C00E+00
Xe-133 h 1.130E+05 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe~135n 1 1.510E+03 $8.174E+402 2.040E-14 ° 0.000E+00 0.000E+00
Xe-135 1 3.090E+04 3.272E+04 1.190E-14 0.000E+00 0.000E+0D
Kr-83m b2 2.900E+01 €.588E+03 1.500E-18 0.000E+00 0.000E+00
Rr-85m 1  3.640E+02 1.613E+04 7.480E-15 0.000E+0C 0.000E+0D
Kr-87 1 6.210E-02 4.57BE+03 4.120E~14 0.000E+00 0.C00E+0D
Kr-88 i 1.170E402 1.022E+04  1.020E-13 0.000E+QC 0.000E+00
Kr-8S 1 1.630E+403 3.383E+08 ‘1.190E-16 0.000E+00 0.000E+00
Ruclide Daughter Fraction Daughter Fraction Daughter Fraction
I-131 Xe-131n 0.01 none 0.00 none "0.00
Todine fractions
Aerosol = 0.0000E+00
Elexaental =  7.9000E-01
Organic¢ = 2.1000E-01

COMPARTMERT DATA
Compartment number 1: SSES RB
Compartment number 2: Environment
Compartment number 3: Control Bldg
PATHWAY DATA
Pathway number 1: SSES RB to Environment - 120 Minute RB Release
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (V)

{cfm) Aerosol Elemental Organic
0.0000E+00 1.0000E+06 9.9000E+01 9.9000E+01 9.9000E+01
7.2000E+02 0.0000E+00 0.0000E+Q0 0.0000E+00 0.0000E+00

Pathway number 2: Envirenment to Control Bldg

Pathway Filter: Removal Data
©.0000E+00 1,0000E+06 9.9000E+01 9.9000E+02 9.9000E+01
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+060
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Time (hr) Flow Rate Filter Efficiencies (%)
{cfm) Agrosol Elemental Organic
0.0000E+00 6.3910E+03  9,9000E+01  9.9000E+01  9.900QE+OL
1.0000+00 6.3910B+03 $_9000E+01  9.9000E+01  9.9000E+01
7.2000E+02 0.000CE+00  0.0000E+00  0.0000E+00  0.0000E+00

Pathway nuober 3: Environment to Control Bldg - Unfiltered Intake
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemsntal Organic
0.0000E+Q0 5.0000E+02 O©.0000E+0C 0.0000E+0C O,.0000E+0C
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00C

Pathway number 4: Control Bldg to Environment - Control Room Exhaus
Pathuayvrilto:: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)

{cfm) Aarosol Elemental Organic
0.0C00E+C0 6.9010E+03 (0.0000E+00 0.0C00E+00 0.0000E+00
7.2000E+02 0.0000E+00  0.0000E4+00 ©0.0000E+00 0.0000E+DO

Pathway number 5: Environment to Control Bldg 10 cfm ingress/egress
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%}

{cfx) Aerosol Elerental Organic
0.0000E+00 1.0000EB401 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 0.0000E+00  0.0000E+00  0.00C0E+00 C.000OE+00

LOCATION DATA

Location EHA @ EAB - RB Rolease is in compartment 2
Location X/Q Data
Time (hr) -X/Q (s ¥ mr-3)
0.0000E+00 8.3000E-04
7.2000E+02 0.0000E+00
Location Breathirg Rate Data
Time (hr) Breathing Rate (m"3 * gec*-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
Location EHA @ LPZ - KRB Release is in compartment 2
Location X/Q Data
Time (hr) X/Q (s * m*-3)
0.0000E+00 4.5000E-05
8.0C00E+C0O 3.5000E-05
2.4000E+01 1.7000E-05
9.6000E+0L 6.1000E-06
7.2000E+02 0.0000E+00
Location Breathing Rate Data
Time (hr) Breathing Rate (m"3 ¢ gec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000F-04
2.4000E401 2.3000E-04
7.2000E+02 0.0000E+00
Location EHR # CR is in compartment 3
Location X/Q Data
Time {(hr) X/Q (8 * m~-3)
0.0000E+00 1.4500E-03
2.0000E+00 1.1200E-03
8.0000E+0Q 3.5500E~-04
2.4000E+01 2.2900E-04
9.6000E+01 2.0100E-04
7.2000E+02 0.0000E+0C
Location Breathing Rate Data
Time f(hr}) Breathing Rate {(m"3 * gec~-1)
2.3000E+03 2.2800E-04
9.6000E+01 2.0100E-04

0.0UVUE+0C 3.5000E-04
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7.2000E+02

0.0000E+00

Location Occupancy Factor Data

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

USER SPECIFIED TIME STEP DRTA -
Time step
0.0000E+00

Tima !
0.0000E+00

Occupancy Factor

1.0000E+00
6.0000E-01
4.0000E-01
0.06000E+00

Attachment '4

SUPPLEMENTAL TIME STEPS
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SRERRAS RS RN IR AR RO R NP O R SRRERRERNCENEIRBRHR RS ERNRRNIRERS
RADTRAD Veraion 3.03 (Spring 2001) run on B8/09/2005 at 10:19:44
SRERRSRENRRGIREBARERRERNINARRGRANRISRRIRN A BAR AR RALRRRARIRRAR IR IR

T TR
r £ & ® & & 8
¢t v F ¥ 8 & &
" 1]
" T T T S
"
(122 L1113 ] 4

4 W I Y Mt

4688

HEEERSERIRARERRRRBRR NSRRI RRRRDUERAORRONARRURRRGANRRRENENRRNRNENED

Dose

OQutput

EERERAERLERUNRATRECRNNINIRTIRERERRAORALRRRRNRRADNRERRARARNRERNAESLNY

Detailed model information at time
EHA ¢ EAB - FB Release Doses:
Time (h) = 1.0000 Whole Bedy
Delta dose (rem) 8.6699E-01
Accuxulated dose (rem) 8.6699E-01
EHA @ LPZ ~ RB Releaszse Doses:
Time (k) = 1.0000 Whole Body
Delta dose (rem) 5.1184E-02
Accumulated dose {rem) 5.1184E-02
EHA € CR Doses:
Time (h) = 1.0000 Whole Body
Delta dose (rem) 3.3717E-02
Accunulated dose {(remz) 3I.3717E-02
betailed model information at time
EHA @ EAE - RE Release Dosges:
Time (h) = 2.0000 Whole Body
Delta dose (rem) 8.0345E-01
‘Accumalated dose (rem) 1.6704E+00
EHA @ LPZ - RB Releasa Doses:
Time (h) = 2.0000  Whole Body
Delta dose {(rem) 4.7433E-02
Accunulataed dose (rem) 9.8616E-02
EHA € CR Doses:
Time (k) = 2.0000 Whole Body
Delta dose (rem) 7.0331E-02
Accumlated dose {(rem) 1.0405E-01
Detailed model information st time
EHA § EAB - RE Release Doses:
Time (h) = 8.0000 Whole Body
Delta dose (rem) 1.2976E-06
Accumulated dose (rem} 1.6704E+00
EHA @ LPZ - RB Ralease Dosas:
Time (h) = 8.0000 Whole Body
Delta dose (rem) 7.6607E-08
Accunulated dose (rem) 9.8617E-02
- EHA @ LPZ - RB Ralease Dosas:

EHA @ CR Doses:

(H) = 1.0000

Thyroid TEDE
1.1137E+400 9.0126E-01
1.1137E+00 9.0126E-01

Thyroid TEDE
6.5747E-02 5.3207E-02
6€.5747E-02 5,3207E-02

Thyroid - TEDB
5.0279E-02 3.5264E-02
5.0279E-02 3.5264E-02

(B) = 2.C000

Thyroid TEDE
. 1.1053E+00 8.3743E-01
2.2189E+00 1.73B7E+00

Thyroid TEDE
6.5251E-02 4.9438E-02
1.3100E-01 1.0265E-01

Thyroid TEDE
1.1082E-01 7.3736E-02
1.6110E-01 1.0%00E-01

(R} = 8.0000

Thyroid TEDE
1.8347E-06 1.3540E-06
2.21689E400 1.7387E+J0

Thyroid ' TEDE
1.0831E-07 7.9934E-08
1.3100E-01 1.0265E-01
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Time (h) = 8.0000  Whole Body Thyroid  TEDE
Dalta dose (rem) $.2391E-02 1.5714E-01 9.7214E-02

Accumulated dose (rem) 1.9644E-01 3.1824E-01 2.0621E-01
Detailed model information at time (H) = 24.0000
EHA @ EAB -~ RB Release Dosea:
Time (h) = 24.0000 Whole Body  Thyroid TEDE
Delta dose (rem) 0.0000E+00C ©.0000E+00 0.00C0E+00
Accunulated dose (rem) 1,.6704E+400 2.2189E+00 1.7387E+00
EHA @ LPZ - RB Release Doses:
Time (h} = 24.0000 Whole Body Thyroid TEDE
Delta dose {rem) 0.0000E+00 0.0000E+00 O.0000E+0C
Accumulated dose (rem) 9.8617E-02 1.3100E-01 1.0265E-01
EHA € CR Doses:
Time (h) = 24.0000 Wheole Body Thyroid TEDE
Delta dose (ren) $.7651E-04 1.2607E-03 6.1711E-04
Accumulated dose (rex} 1.9702E-01 3.1950E-01 2.0683E-01
" Detailed model information at time (H) = 96.0000
EHA @ EAB - RB Release Doses:
Time (h) = 96.0000 Whole Body Thyroid TEDE
Dalta dose {rem} ) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rex) 1.6704E+00 2.2189E+C0 1.7387E+00
EHA @ LPZ - RB Release Doses:
Time (h) = 96.0000 Whole Body Thyroid TEDE
Delta dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00
Accumiilated dose {rexz) - $.8617E-02 1.3100E-01 1.0265E-01
EHA & CR Doses:
Time (h) = 96,0000 wWhole Body Thyroid TEDE
~ Delta doge (rem) 6.0782E-10 2.0365E-09 6.7003E-10
Accumalated dose (rem) 1.9702E-01 3.1950E-C1l 2.0683E-01
Dotailed model information at time (R) = 720.0000
EHA @ EAB - RB Releasa Doses:
Time (h) = 720.0000 Whole Body Thyroid TEDE
Delta dose {rem) 0.0000E+Q0 0.0000E+00 0.0000E+00
Accumulated dose (rem) 1.6704E+00 2.2189E+00 1.7387E+00
EEA @ LPZ - RE Release Doses:
Time (h) = 720.0000 Whole Body Thyroid TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 ©.0000E+00
Accumulated dosa (rem} 9.8617E-02 1.3100E-01 1.0265E-01
ERA 8@ CR Doses:
Tiza (h) = 720.0000 Whole Body Thyroid TEDE
Delta dose (renz) 2.0259E-35 1.015%3E-34 2.3351E-35
Accunulated dose (rem) 1.9702E-01 3.1950E-01 2.0683E-01 .
837
REERCERABROERABRAVRRURRILINANRAARNRRERNEBRURBALRARRARRARRECRIENIRANG

I-131 Summary
RESEERENSERERRAENNCRRUENEERUSRARERERTARINERUSRIERRRUCRETARSRRGARENYSE

SSES RB Environment Control Bldg

Time (hr) I-131 {(Curies) I-131 (Curies} I-131 (Curies)
08.000 5.3280E-C4 1.7707E-03 6.9526E-07
0.401 5.3203E-0¢ 1.2811E+00 4.3022E-04
06.701 5.3146E-0¢ 2.2381E400 6.7218E-04

SSES RB Environment Control Bldg

1.000 5.3089E-04 * 3.190SE+00 8.6136E-04
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1.300 5.3032E-04
1.600 5.2974E-04
1.900 5.2917E-04
2.000 5.2898E-04
2.300 0.0000E+00
2.600 0.0000E+00
2.900 0.0000E+00C
3.200 .. 0.0000E+00
3.500 0.0000E+00
3.800 0.0000R+00
4.100 0.0000E+00
4.400 0.0000E+00
4.700 0.0000E+00
5.000 0.0000E+0C
5.300 0.0000E+00
5.600 0.0000E+00
5.900 0.0000E+00
6.200 0.0000E+00
€.500 0.0000E+00
6.800 0.0000E+00
7.100 0.0000E+00
7.400 0.0000E+00
7.700 6.0000E+Q0
8.000 0.0000E+00
8.300 0.0000E+00
8.600 0.0000E+00
. .8.900 0.0000E+00
$.200 0.0000E+00
9.500 0.0000E+00
9.800 0.0000E+00
10.100 0.0000E+00
10.400 0.0000E+00
24.000 0.0000E+00
'96.000 0.0000E+00
720.000 0.0000E+00

Attachment 4
4.1454B+00 - 1.0103E~03
5.09938400 1.1270E-03
6.0521E+00 1.2184E-03
6.3695E+00 1.2442E-03
6.3695E+00 9.7784E~-04
6.3695E+00 7.6852E-04
6.36952+00 6.0401E-04
6.3695E+00 4.78718-04
6.3695E+00 3.7309E-04
6.3695E+00 2.9323E-04
6.3695E+00 2.3046E-04
6€.3695E+00 1.8112E-04
6.3695E+00 1_4235E-04
6.3695E+00 1.1188E-04
6.3695E+00 8.7930E-05
6.3695E+00 6.8107E-05
6.3695E400 5.4314E-05
6.3695E+00 4,2687E-05
6.3695E+00 3.3549E-05
6.3695E+00 2.636BE-05
6.3695E8+00 2.0723E~05
6.3695E+00 1.6287E-05
6.3695E400 1.2801E-05
6.3695E+00 1.0060E-05
€.3695E+00 7.9069E-06
6.3695E+00 6.2143E-06
6.3695E+00 4.8840E-06
6.3695E+00 3.8385E-06
€.3695E+00 3.0168E-06
6.3695E+00 2.3710E~-06
6.3695E+00 1.8635E~-06
6.3695E+00 1.4646E-06
6.3695E+00 2.6500E-11
6.3695E+00 2.0705E-36
6.36395E+00 5.2562-254

PERBERAERREARBUERASRUNRRERBRRIERNOARTRERRBRRENGENIRAENRERREARERRARY

Tige
(hr}
0.000
0.401
0.701
1.000
1.300
1.600
1.%200
2.000
2.300
2.600
2.900
3,200
3.500
3.800
4.100
4.400
4.700
5.000
5.300
5.600
5.%00
6.200
6.500
6.800
7.100
7.4200
7.700
8.0600
8.300
8.600
8.900
$.200
9.500
8,000
€8.300
9.800

‘Cumulative Dose Summa
SRERABENSRRERARRRANRNBUNGDNRRRERRENRANRREREY

EHA @ EAB - RB Releas EKA @ LPZ - RB Releas

Thyroid
(rem)
0.0000E+00
4.4775E-01
7.8171E-01
1.1137E+00
1.4461E4+00
1.7778E+00
2.1088E+00
2.2189E+00
2.21892+00
2.2189E+00
2.2189E+00
2.2189E+400
2.2183E+00
2,2189E+00
2.2189E+00
2.2169E+400
2.2189E+00
2.2189E+00
2,2189E+00
2.21689E+00
2,2189E+00
2,2189E+00
2.2189g+00
2.2189E+00
2.2189E+00
2.2189E+00
2.2189E+00
2_2189E+00
2.2189E+00
2.2189E400
2,.2185E+00
2.2189E+00
2.2189E+00
2.2189E+00
2.2189E+00
2.2189E+00

TEDE
{rem}

0.000CE+00
3.7312e-01
€.4065E-01
9.0126E-01
1.1575E+00
1.4093E+00
1.6570E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+400
1.71387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E400
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00

Thyroiad
({rem)

TEDE
{rem)

ry
RERABRETRBCAERRARANLNSS

EHA @ CR

Thyrxoid
{ren)

0.0000E+00 0.0000E+0C 0.0000E+00
2.6433E-02 2.2027E-02 9.3639E-03

4.61488-02
6.5747E-02
8.5373e-02
1.0496E-01
1.2449-02
1.3100E-01
1.31008-03
1,3100E-01
1.3100E-01
1.3100g-03
1.3100E-01
1.3100g-01
1.3100E-01
1.3100E-~01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1,31008-03
1.3100E-01
1,3100E-01
1,31008-01
1,31002-01
1.3100E-01
1.3100E-01
1,3100E-01
1.3100E-01
1.31002-01
1.3100E-01
1.3100E-01
1.3100E-01

3.7834E-02
5.3207£-02
6.8337E-02
8.3202£-02
9.7824E-02
1.0265e-01
1.02652-01
1.0265E-01
1.0265E-01
1.0265g-01
1.02658-0L
1.0265E-01
1.02658-01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265g-01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265£-01
1.0265E-01
1.02652-01
1.0265-01
1.0265e-01
1.0265e~01
1.0265E~-01
1.02658-01
1.0265-01
1.0265e-~01
1.0265E-C1
1.0265E-01
1.0265E-01
1.0265E-01

2.6559E-02
5.0279E-02
7.9259E-02
1.1228E-01
1.4846E-01
1.6110E-01
1.95138-01
2.2184E-01
2.4282E-01
2.5929E-01
2.7222E-01
2.8237E-01
2.9035E-01
2.9661E-01
3.0152E-01
3.0538B-01
3.0841E-01
3.10792-02
3.1266E-01
3.1413E-01
3.1528E-01
3.1618E-01
3.1690E-01
3.1745E-01
3.1789E-01
3.1824E-01
3.1851E-01
3.1872e-01
3.1889E-01
3.1902E-01
3.1912E-03
3.1824E-01
3.1851E-01
3.1920E~-01

TEDE
(rem)
0.0000E+00
6.8008E-~03
1.8909E-02
3.5264E-02
5.4905E-02
7.6950E~02
.1.0076B-01
1.0800E-01
1.3100R-01

1.4804R-01

1.6125E-01
1.7148E-01
1.7841E-01
1.8556E-~01
1.8033E-01
1.9403E-01
1.9689E-01
1.8912E-01
2.0084E-01
2.0218E~01
2.0322E-01
2.0403E-02
2.0465E-01
2.0514E-01
2.0552E-01
2.0581E-01

2.0604E-01.

2.0621E-01
2.0635E-01
2.06468-01
2.0654E-01
2.0661E-01

2.0666E-01

2.0621E-01

2.0635E-01
2.0669E-01

————
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10.100 2.2189E+00 1.7387E+00 1.3100E-01 1,.0265E-01 3.1926E-01 2.0672E-01
10.400 2.2189E+00 1.7387E+00 1.3100E-01 1.0265E-01 3.1931E-01 2.0675E-01
24.000 2.2189E+00 1.7387B+00 1.3100E-01 1.0265E-01 3.1950B-01 2.0683E-01
96.000 2.2189E+00 1.7387E+00 1.3100£-01 1.0265E-01 3.1950E-01 2.0683E-01
720.000 2.2185E+00 1.7387E+00 1.3100E-01 1.0265E-01 3.1950E-01 2.0683E-01

SERRARRRUCHERERINNERERRECRIDRIRNRENNICRRERRESNURERAESNARERERRERRARI
Worst Two-Hour Doses -
FREBRRASRERARRLRUERBRCANERNARRNRURNERRERECRERTUBRARRURRRERRRNERRRERS

EHA § EABR - RB Release
Time Whole Body Thyroid TEDE
(hr) (rem) ({rem) {rem)
0.0 1.6704E+00 2.21B9E+00 1.7387E+00
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SAERRARRENRUERRERIRR R AR RSN AR RN RRNARE R AL RNBURUERAR AR RRRRERANRAENS
RADTRAD Version 3.03 (Spring 2001) zrun on 8/0%/2005 at 12:20:57
FRRBABRRALARRA AR RN R RS RA AU RO RN RNRRARERENRBARARRRARRANRRASREN

Hl"lﬂ"""l""ﬂ"HIHI"lIHHIH"H"""""M"lM"I"HHl : -
File information
llIII""MIHM"H"I"""IHMMMHHCHHHHHl"l""l""l""

Plant file = C:\Program Files\radtrad3.03\EHA_EC RADN_1126 Input\EHA--5228 500

cfm 460_rods 39 GWD_MIU.psf

Inventory file = c:\program files\radtrad3.03\eha ec radn 1126 input\ppl-eha-_460_rod= 39
gwd_mtu_ast.nif

Release file = c:\program files\radtrad3.03\eha_ec_radn_1126 input\ppl-eha.rft

Dose Conversion file = c:\prograx files\radtrad3. 03\eha ec radn 1126 :.nput\ppl-eha inp

L1111 f888 HBRde t & LR 1111 BN LR 1211
# L I 1 LI 2 L I L # #
# {2 £ . R 82 & 4 t 3 # #
11212 #1558 ARk $ & & & anusr & & ]
# L R R R ¥ L] L4
& L2 # ¥ # 1 ]
& 1121 B LR | L 2 (112 i

Radtrad 3.03 4/15/2001
S§SES ERA
Nuclide Inventory File:
¢:\progzram files\radtrad3.03\eha ec radn_ 1126 mput\ppl—eha- 460_zods 39 gwd ntu .st nif
Flant Pcower Level:
1.0000E+00
Compartments:
3
Compartment 1:
SSES RB
3
1.0000R+02

0
¢
o
[¢]

[¢)
Compartment 2:
Environment

2

0. OODOE+00

Qo000

Compartment 3:

Control Bldg
1
5.1800E+0S

0
[}
4]
o]

[+]
Pathways:
5 :
Pathway 1:
SSES RB to Environment - 120 Minute RB Release

1
2
2

Pathway 2:
Environment to Control Bldg

KNNNWN
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Pathway 3:
Environment to Contreol Bldg - Unfiltered Intake
2
3
2
Pathway 4:
Control Bldg to Environment - Control Rocom Exhaust
3
2
2
Pathway S:
Environment to Control Bldy 10 cfm ingress/egress
2
3
K
End of Plant Model File
Scenaric Description Name:

Plant Mcdel Filename:

Source Tern:
1
i 1.0037£400
c:\progran files\radtrad3.03\eha ec_radn 1126 input\ppl-eha.inp
c:\progran filas\radtrad3.03\eha_ec radn_ 1126 input\ppl-eha.rft
0.0000E+00
1
©0.0000E+00 7.9000E-01 2.1000E-01 1.0000E+00
Overlying Pool:

¢

0.0000E+00

[«

0

0

¢
Counpartments:

3
Compartment 1:

.%OOOOOOOQ-‘O

(2]

artment 2:

artment 3:

(2]
[+)
OO‘O’O‘OAOQ‘F*O% (~B-R-N-R-N-N-N .1

Paﬁhuays:
L

Pathway 1:

NCOoOroQOoOOOO
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0.C000E+G0 1.000QE+0S 9.9000E+QL 9.9000E+Q1
7.2000E+02  0.0000E+00  0.0000E+00  0.0000E+00
]
0
)]
¢
0
[

Pathway 2:
[
0
0
(o}
(]
b3
3
0.0000E+00 5.2290B+03 9.9000E+01 9.9000E+01
1.0000E+00 5.2290E+03 9.9000E+01 9.9000E+02
7.2000E+02 0.0000E+00Q 0.0000E+00 0.0000B+00
[+4
[}
v}
o]
[+]
0

Pathway 3:
0
0
0
1]
0
1
2
0.0000E+00 $.0000E+02 0.0000E+00 0.0000E+00
7.2000E+02 ©0.0000E+00 0.0000BE+00 0.0000E+00
0
[
1]
[}
]
0

Pathway 4:
3}
0
[+}
[}
4
1
2
0.0000E+00 5.7390E+03 0.0000E+00 0.0000E+00
7.2000E+02 0.0C00E+0C 0.00C0E+0C ©.000CE+00
(]
Q
o}
1]
©
[+

Pathway 5: "
0
o}
4]
]
[+
1
2 .
0.0000E+00 1.0000E+01 0.0000E+00 0.0000E+00
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00D {
¢ ‘«
[}
[
0
[}
(4]

Deose Locations:
3

Location 1:
(1]
0

EHA &€ EAR - RB Release

Attachment 5

9.9000E+01
0.0000E+00

9.9000E+01
9.9000E+01
0.0000E+00

0.0000E+C0
0.0000E+00

0.0000E+00
0.0000E+00

i

" 0.0000E+00
O.DOOUE+00

|
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2

1

2

0.0000E+00  8.3000E-04
7.20008402  0.0GOOE+00
K .

4

0.00002+00  3,5000E-04
B.0000E+00  1.8000E-04
2.4000E+01  2.3000B-04
7.2000E+02  0.0000E+00
o .
location 2:
EHA @ LPZ -~ RB Release
2
i
5
0.0000E+00  4.9000E-05"
€.0000E+00  3,5000E-05
2.4000E+02  1.7000E-05
9.6000E+01  6.1000B-06
7.2000E+02  0.0000E+00
1

4
0.0000E+00 3.5000E-04
§.0000E+00 1.@000E-04
2.4000E+01  2.3000E-04
7.2000E402  0.0000E+00
0

Location 3:
EHA ¢ CR
3
[+
1
2
0.0000E+00 3.50008-04
7.2000E+02 0.0000E+00
1
[

0.0000E+00 1,0000E+00

2.4000E+01 6.0000E-01

9.6000E+01 4.0000E-01

7.2000E+02 0.0000E+00
Effective Volume Location:

1

6

0.0000E+00 1.4500E-03

2.0000E+00 1.1200E-03

8.0000E+00 3.5500E-04

2.4000E4+01 2.23800E-04

$.6000E+01 2.0100E-04

7.2000E+02 0.0000E+00
Simulation Paramecters:

1

0.0000E+00 0.C000E+00
cutput Filename: )
C:\Program Files\radtradl.o0

1

O

End of Scenario File

Attachment 5
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SERSBUSR RO RNRNEN AR RS RN O R RN R AR RN R RCRERN BRI HEREERRRELRNNRGEES
RADTRAD Version 3.03 (Spring 2001) run on 8/08/2005 at 12:20:57
SHARRANBRRENRRRLRBIRENDRRARANNICULIRRARCENRRRARRARLAREIRAZRRSUCRANERS

! i SRERARRARARBRERNRARURNARRRRRERNORNERERNENIR RSB UIRNR AN RRSRNARARRAERNNE
Plant Description
SONERARARANSRRARENERERRRUCRIRNURNERNLERATRAALRATRNEROTRARERIRRANRTRARN

Nunber of Nuclides = 15

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

Nunbar of » compartments - 3
Compartment information

Compartment number 1 (Source term fractien = 1.0037E+00
H .
Name: SSES KB )
Compartment volume = 1.00008+02 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 1
Exit Pathway Number 1: SSES RB to Environment - 120 Minute RE Release

Compartment number 2

Name: Envircnment

Compartment type is Environment

Pathways into and cut of compartment 2
Inlet Pathway Number 1: SSES RB to Environment - 120 Minute RB Rclease
Inlet Pathway Number 4: Control Bldg to Environment - Control Room Exhaue
Exit Pathway Nunber 2: Envirorment to Contrel Bldg
Exit Pathway Number 3: Environment to Control Bldg - Unfiltered Intszke
Exit Pathway Number 5: Environment to Control Bldg 10 cfm ingress/egress

Compartment number 3

Raze: Control Bldy

Compartment voluze = 5.1800E+05 (Cubic feet)

Compartment type is Control Room

Pathways into and out of compartment 3 .
Inlet Pathway Runber 2: Bpvironment to Control Bldg
Inlet Pathway Number 3: Environment to Control Bldg - Unfiltered Intake
Inlet Pathway Number 5: Environment to Control Bldg 10 cfm ingress/egress
Exit Pathway Number 4: Control Bldg to Environment - Control Room Exhaus

Total number of pathways = 5
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FEAERAGRERNERIRUIRULRRERIER AR EARRRNAIREENGHERORRARERURRRRERRINRAGNRES

RADTRAD Version 3.03 (Spring 2001) run on 8/09/2005 at 12:20:57
RERQUSRORERREREERABRIENRRRIRRANAGERRORNADUGRARRNARALRATRALARDENNANRERE

N I e L L L T T R R T e E p Yy
Scenario Description
SERFRNOREREORCRURRRIRARRRERIBRNRRRRARSARRERIBIRARERRBRAIDIRORRURRRRARSS

Radicactive Decay is enabled
Calculation of Dzughters is enabled

Releagse Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
2.000000 hr 0.0000 hrs 0.0000 hre (gu)
NOBLES 1.0000E+00 0.0000B4+00 ©0.0000E+00 4.788E+00
IODINE 1.0000E+00 0.0000E+00 0.0000E+00 5.565E-03
CESIUM 0.0000E+00 ~ 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0 .0000E+0G 0.0000E+QQ 0.0000E+00 0.000E+Q0
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 0.00002+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.00C0E+00 0.0000E+00 0.0000E400 0.000E+00
Inventory Power = 1. MWt
Nuclide Group Specific half Whole Body Inhaleg Inhalecd
Rawme Inventory life DCF Thyroid Effective
T {Ci/MWE) (2) {Sv-n3/Bq-8) . (Sv/Bq) (Sv/Bq}
I-131 c 2 6.370E+02 6.947E+05 1.820K-14 2.S20E-07 8.890E-09
I-132 2 S5.100E+02 €.280E+03 1.120E-13 1.740E-0% 1.030E-10
I-133 2 4.060E+02 7,.488E+04 2,940B-14 4.860E-08 1.560E-09
I-13¢4 2 2.270E-05 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-13% 2 €.690E+01 2.380E+04 8.294E-14 8.460E-09  3.320E-10
Xe-131m 1 7.970E+02 1,028E+06 3.890E-16 O0.000E+00 0.000E+00
Xe-133m 1 3.440E403 1,.890E+05 . 1.370E-15 0.000E+00 0.000E+00
Xe-133 1 1.130E+05 £.S532E+05 1.560E-15 0.000E+00 0.000E+00
Xe=135m 1 . 1.510E403 9.174E+02 2.040E-14 0.000E4+00 O0.000E+00
Xe-135 1 3.090E+04 3.272E+(04 1.190E-14 0.000E+00 C.000E+0C
Kr-83n 1 2.900E+01 - 6.588E+03 1.500E-18 0.000E+00 ©O.000E+00
Kr-85m 1 3.630E+02 1.613E+04 7.4BOE-15 0.000E+00 0.000E+00
Kr-87 1 6.210B-02 4.578E+03 4.120E-14 0.000E+00 0.000E+00
Kr~88 1 1.170E+02 1.022E+04 1.020E-13 0.000E+00 0.000E+00
Kr-85 1 1.630E+03 3.383E+08 1.190E-16 ©O.000E+0C ©0,000R+00
Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
1-131 Xe-131m 0.01 none 0.00 necne 0.00
Jodine fractions
Aerosol = 0.0000E+00
Elexzental = 7.9000E-01
Organic = 2.1000E-01

COMPARTMENT DATA
Corpartment number 1: SSE§ Ra
Compartment number 2: Environment
Compartment number 3: céntrol Bldg
PATHWAY DATA
Pathway number 1: SSES RB to Environment - 120 Minute RB Release
Pathway Filter: Removal Data
Tize (br) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemontal Organic
0.0000E+0C 1.0000B406 9.9000B4+01  $.9000E+01 9.9000R+01
7.2000B+02 0.G0COE+00 0.0000E+00 0.0000E+G0 0.0000E+00

Pathvay number 2: Environment to Control Bldg
Pathway Filter: Removal Data

0.0000E+00 1.0000E+06 9.8000E4+01 9.9000E+01  9.9000E+01
7.2000B+02 0.0000E+00 0.0000E+00 0.0000E+CC  0.0000E+00
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Time (hr) Flow Rate Filter Efficioncies (&)
(cfm) Aorosol Elemental Organic
0.0000E+00 5.2290E+03  9.90C0E+01 9.S000E+01  9.90C0E+01

1.0000E+00 5.2290E+03 9.9000E+01 9.5000E+01 9.9000E+01
7.2000E+02 0.0000E+00  0.0000E+00 -0.0000E+00C  0.0000E+00

Pathway number 3: Environment to Control hldg - Unfiltered Intake
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (A}

{cfm) . Asrosol Elemental Organic
0.0000E+00 5.0000E+02 0.0000E+00 0.0000E+00  0.0000E+(00
7.2000E+02 ¢.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 4: Control Bldg to Environment - Control Room Exhaus
Pathway Filter: Removal Data
Timo (hr) Flow Rate Filter Efficiencies (%)

(cfm} Aerosol Elemental Organic
0.0000E+00 $.7390E+03 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 0.0000E400 0.0000E+00  0.0000E+Q0 0.0000E+00

Pathway number 5: Environment to Control Bldg 10 cfm ingress/egress
Pathway Filter: Removal Data
Tima (hr) Flow Rate Filter Efficiencies (%)

(cfm}) Asrosol Elemental Crganic
0.0000E+00 1.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 0.0000E+0C  ©.0000E+Q0 0.0000E+00  0,0000E+00

LOCATION DATA

Location EHA @ EAB -~ RB Release is in compartment 2
Location X/Q Data o
Time (hr) X/Q (s * m~-3)
0.0000E+00 8 .3000E~-04
7.2000E+02 0.0000E+G0
Location Breathing Rate Data
Time (hr) Breathing Rate (m"3 * sec”-1)
0.0000E+00C 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
Location ERA @ LPZ ~ RB Release is in compartment 2
Location X/Q Data
Time (hr) X/Q (s * m~-3)
0.0000E+00 4.5000E-05
8 ,0000E+00 3.5000E-05
2 /4000E+01 1.7000E-05
9.6000E+01 6.1000E-06
7 .2000E+02 0.0000E+00

Location Breathing Rate Data

Time (br) Breathing Rate (m*3 * sec”*-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E401 2.3000E-02
7.2000E+02 0.0000E+00

Location EEA € CR

Location X/Q Data

Time (hr) xX/Q (s * m~-3})-
0.0000E+00 1.4500E-03
2.0000E+00 1.1200E-03
8.0000E+00 3.5500E-04
2.4000E+01 2.2900E-04
9.6000E+01 2.0100E-04
7.2000E+02 0.0000E+00

is in compartment

Location Breathing Rate Data

Time (hr) Breathing Rate ("3 * gsec”-l)
2.4000E+01 2.2900E-04

$.6000E+01 2.0100E-04

0.00C0E+00 ~3.5000E-04
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7.2000E+02 0.0000E+00
Location Occupancy Factor Data
Timg (br) Occupancy Factor
0.0000E+00 1.0000E+00
2.4000E+01 6.0000E-01
9.6000E+01 4.0000E-01
7.2000E+02 0.0000E+00

USER SPECIFIED TIME STEP DATA -~ SUPPLEMENTAL TIME STEPS
Time Time step
0.0C00E+00 0.0000E+00
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Detailed modal information at time
EHA @ EAB -~ KRB Release Doses:

Time (h) = 1.0000 Whole Body
Daelta dose {rem) 8.6699E~01
Accumulated dose (rem) 8,6699E-01
EHR € LPZ - RB Release Doses:

Time (h) = 1.0000 Whole Body
Delta dose (rem) 5.1184E-02
Accumzlated dose {(rezm) 5.1184E-02
EHA @ CR Doses:

Time (h) = 1.0000 Whele Body
Dglta dose (rem) 2.9171E-02
Accunulated dose (rem) 2_9171E-02
Detailed wmodel information at time
ERA @ EAR - RB Release Doses:

Time (h) = 2.0000 Whole Body
Delta dose (rem) 8.0345E-01
Accumulated dose (rem) 1.6704E+00
EHA € LPZ ~ RB Release Doses:

Time (h) = 2.0000 Whole Eody
Delta dose (rem) 4.7433E-02
Accumulated dese (rex) $.8616E-02
EHA € CR Doses:

Time (h) = 2.0000 wWhole Body
Delta dose (rem) €.3ST7E-02
Accunulated dose (rem) 9.2748E-02
Detailed model information at time
EHA €@ EAB - RB Ralease Doses:

Time (k) = €.0000 wWhole Body
Delta dose (rem) 1.2976E-06
Accunulated dose (rem) 1.6704E+00
EHA @ LPZ - KRB Relexzse Doses:

Time (h) = 8.0000 Whole Body

Delta dose (rem) 7.6607E-08
Accumnlated dose (rem) $.6617E-02

EHA § LPZ - RB Release Doses:

EHA € CR Doses:

L4 # #agis

# # )

E # #

¥ L] ]

# # #

L ¥ ¥
1331 ®

Qutput

Attachment 5

(H) = 1.0000

Thyroid
1.1137E+00
1.1137E+00

Thyroid
6.5747E-02
6.5747E-02

Thyroid
5.1263E-02
5.1263E-02

TEDE
9.0126E-01
9.0126E-01

TEDE
5.3207e-02
5.3207E-02

TEDE
3.0748E-02
3.0748E-02

(H} = 2.0000

Thyroid
1.1053E+400
2.2189E+00

Thyroid
€.5251E-02
1.3100E-01

Thyroid
1.1804E-01
1.6930E-01

TEDE
8.3743E-01
1.7387E+00

TEDE
4.9438E-02
1.0265E-01

TEDE
6.7205E-02
9.7953E-02

{§) = 8.0000

Thyroia
1.8347E-06
2.2189E+00

Thyroid
1.0831E~07
1.3100E-01

TEDE
1.3540E-06
1.7387E+400

TEDE
7.9934E-08
1.0265E-01
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Time (R) = 8.0000 Whole Body  Thyroid TEDE
Delta dose (rem} 1.0039e-01 2.0278E-01 1.0662E-01

Accumulated dose (rem) 1.9314E-01 3.7208E-01 2.0457BE-01

Detailed model information at time (H) =  24.0000

EHA @ EAB ~ RB Release Dosos:

Tima (h) = 24.0000 Whole Body Thyroid _TEDE

Delta dose (rem) 0.0000E+CO0 O0.00C0E+00 0.0000E+00

Accumulated doge (rem) 1.6704E+00 2.2189E+00 1.7387E+00

EHA @ LPZ - KB Release Dosas:

Time (h) = 24.0000 Whole Body Thyroid TEDE

Dalta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

Accummlated dose (rem) 9.8617E~02 1.3100E-01 1.0265E-01

EHA € CR Doses:

Time (h) = 24.0000 Whole Eody Thyroid TEDE

Delta dose (rem) 1.4243E-03 3.6068E-03 1.5372E-03

Accumulated dose (rem) 1.8457E-01 3.7576E-01 2,0611E-01

Detailed model information at time (H) =  96.0000

EHA @ EAB - RB Release Doseé:

Time (h) = 96.0000  Whole Body Thyroid TEDE

Delta dose (rem) . 0.0000E+CO0 O0.C000E+0Q0 0.0000E+00

Accunulated dose (rem) 1.6704E+00 2.2189E+00 1.7387E+00

EER @ 1LP2 -~ RB Release Doses:

Time (h) = 96.0000 Whole Body Thyrvoid TEDE

Delta dose (rem) 0.0000E+00 0.00C0E+00C 0.0000E+00

Accumulated dose (rex} 9.B617E-02 1.3100E-01 1.0265E-01

EHA @ CR Dosei:

Time (b} = 96.0000 Whole Body Thyroid TEDE

_Delta dose (rem) 1.2747E-08 5.0525E-08 1.4291E-08

Accumulated dose (rem) . 1.3457E-01 3.7576E-01 2.0611E-0i

Detailed model information at time (M) = 720.0000

EHA @ EAB ~ RPE Release Doaes:

Time (h) = 720.0000 Whole Body Thyroid © TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 O0.0000E+Q0

Accumulated dose (rem) 1.6704E+00 2.2189E+00 1.7387E+00

ERA € LPZ - RB Release Doses:

Time (h) = 720.0000. Whole Body Thyroid TEDE

Dalta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

Accunulated dose (rem} 9.8617g-02 1.3100E-01 1.0265E-01

EHA € CR Doses:

Time (h) = 720.0000 whole Body  Thyroid TEDE

Delta dose (rem) 6.8967TE-30 4.0740E-29 £.1376E-30

" Accumulated dose (rem) 1.8457E-02 3.7576E-01 2.061;18-01
€37

SRASARSARSRANARREEERERTADNRARARRANRAPRRUERURERRNRCERRERNRRNRORRARNEY

1I-13) Surma.
BERRIGEURENBRSRURSRRRUERCRARANRNEBRRAERURRUANSRDERRUBUERRNIRNNERENEN

SSES RB Environment Control Bldg

Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies)
0.000 5.3280E-0¢ 1.771078-03 6.8120E-07
0.401 5.3203E-04 1.2811E+00 4.3247E-04
0.701 5.3186E-04 2.2381E+00 6.8762E-04

SSES RB Envirotment Control Bldg

1.000 5.3089E-04 '3.1805E+00 8.8535E-04
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1.300 5.3032E-04
1.600 5.2974E-04
1.900 5.2917E-04
2.000 5.2898E~04
2.300 0.0000E+00
2.600 0.0000E+00
2,900 0.0000E+00
3.200 0.0000E+0C
3.500 0.0000E+00
3.800 0.0000E+00
4.100 0.0000E+00
4.400 0.0000E+00
4.700 0.0000E+0D
5.000 0.0000E+00
5.300 0.0000E+00
5.600 0.0000E+00
5.500 0.0000E+00
6.200 0.0000E+00
6.500 0.0000E+00
6.8C0 0.0000E+00
7.100 0 .0000R+Q0
7.400 0.0000E+00
7.700 0.0000E+00
g.000 0.0000E+00
8.300 0.0000E+00
§.600 0.0000E+00
8.900 0.0000E+00
$.200 0.0000E+00
8.500 0.0000E+00
9.800 0.0000E+00
10.100 0.0000E+00
10.400 0.0000E+00
24.000 0.0000E+00
96.000 0.0000E+00
720.000 0.0000E+00

Attachment 5
4.1454E+00 1.0657E-03
5.0993E+00 1.2047E-03
6.0521E+00 1.31818-03
6.3695E+00 1.3511E-03
6.36S5E+00 1.10568-03
6.3695E+00 9.,0474E-04
6.3695E+00 7.4036E-04
6.3655E+00 6.0585E-04
6.3685E+00 4.9578E~04
6.3695E400 4 .0571E-04
6.3695E+00 3,3200E-04
6.3695E+400 2.7168E-04
6.3695E+00 2.2232B-04
6.3695E+00 1,B193E-04
6.3695E+400 1.4888BR-04
6.3695E+00 1.2183E-04
€.3€95£400 9,.9695E-05
6.3635E+00 6.1582E-05
6.3695E+00 6.6760E-05
€.3695E+00 5.4631E-05
6.3695E+00 4.4706E-05
6.3685E+400 3.6584E-~05
6.3695E+400 2.9937E-05
6.3695E+00 2,4498E-05
6.3695E+00 2.0047E-05
6.3695E+00 1.6405E-05
6.3695E+00 1.34258-05
6.3695E+00 1.0986E-05
6.3695E+00 8.5898E~06
6.3695E+00 7.3565E-06
6.3695E+00 .6.0200E-06
6.3695E+00 4.9263E~-06
6.3695E+00 5.5593E-10
6.3695E+00 7.0231e-31
6.3695E+00 5.3238-212

SEARERARNBRIRRNEASCAR AR ERNNRURIRNERNGRNERR RO ANFERRRARRERRNARNARRERES
Cumulative Dose
RREBRRERRARERARRRRARACARARDRARRREADRAIRARNRIRAIRRRAANRERRERDRARADERY

Tine
{hr)
0.000
0.401
0.701
1.000
1.300
1.600
1.900
2.000
2,300
2.600
2.800
3.200
3,500
3.800
4.100
4.400
4.700
-5,000
5.300
5.600
5.900
6.200
6.500
6.800
7.100
7.400
7:700
8.000
8.300
8.600
8.900
9.200
9.500
8.000
8.300
9.800

EHA @ EAB - RB Releas EHA @ LPZ -~ RB Releas

Thyroid
(zem)
0.0000E+00
4.4775E-01
7.8171E-01
1.1137E+00
1.4461E+00
1.7778E+00
2,1088E+00
2.2189E+00
2.21852400
2.2185E+00
2.2189E+00
2.2169E+400
2.21892+00
2.2189E+00
2.218%E+C0
2.2189E+00
2.2189E+00
2,21BSE+00
2.2188E400
2.218SE+00
2.2189E+00
2.2188E+00
2.2189E+00
2.2189E400
2.2189E400
2.2189%E+00
2.2189E+00
2.21B9E+00
2.2189E+400
2.2189E+00
2.2189E+00
2.2189E+00
2.2189E+00
2.2189E+00
2.21689E+00
2.21B9E+00

TEDE
(rem)

Thyroid
{rem)

TEDE
(rem)

EHA @ CR

Thyroid

(rem)

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

3.7312E-01
6.4085E-01
9.0126E-01
1.1575E+00
1.4083E+00
1.6570E+400
1.7387E+00
1.73872+00
1.7387E+00
1.7387E+00
1.73B7E+00
1.7387E+00
1.7387E+400
1.7387E+00
1.7387E+00
1.73B7E+00
1.73B7E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.73B7E+00
1.73687E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+00
1.7387E+G0
1.7387B+00
1.7387E+00

2.6433E-02
4.6149E-02
6.5747E-02
8.5373E-02
1.0496E-01
1.2449E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100£-01
1.3100E-01
1.3100E-02
1.3100£-01
1.31008-03
1.31008-01
1.3100E-01
1.3100E-01
1.3100E-01
1,3100E-01
1.3100E-01
1.3100E-02
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E-01
1.3100E~01

2.2027e-02
3.7834E-02
5.3207B-02
6.8337E-02
8.3202E-02
9.7824E-02
1.0265E-01
1.0265e-01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265e-01
1.0265E-01
1.0265E-~01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265E-01
1.02658-01
1.0265E-01
1.0265E~01
1.0265E-01
1.0265E-01
1.02€65E-01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265E-01
1.0265E-01
1.C265E-01

9.3375£-03
2.6790E-02
5.1263E-02
8.1616E-02
1.1669E~-01
1.8561E~01
1.6930E~01

-2.0698E~01

2.3777E~-01
2.6295E~01
2.8353E-01
3.0035e-01
3.1411E-01
3.2535E-01
3.3455E-01
3.4206E-01
3.4821E-01
3.5323e-01
3.5734E~01
3.6070E-01
3.63442-01
3.6569E~-01
3.6752E~01
3.6%03E-01
3.7025E~01
3.7126E-01
3.72088~01
3.7275e~01
3.7330E~-01
3.7375E~-01
3.7411E-01
3.7441E-01
3.7208E~01
3.7275E-01
3.7466E~-01

TEDE
(rem)
0.0000E+00
5.7995E-03
1.6312E-02
3.0748E-02
4.8352e-02
6.8390E-02
9.0309E-02
9,7953E-02
1.1880E-01
1.3562E-01
1.491B8E-01
1.6013E-01
1.6897E-01
1.7611E-01
1.8187E-01
1.8652E-0)
1.9028E-01
1.9331E-01
1.9576E-01

1.9774E-01 -

1.9934E-01
2.0064E-01
2.0168E-01
2.0253E-01
2.0321E-01L
2.0376E-C1
2.0421E-C1
2.0457E-01
2,0486E-01
2,0510E-01
2.05292-01
2.0545E-01
2.0557E-02
2.0357e-01
2,0486E-01
2.0567E-0U1
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10.100 2.21BSE+00 1.7387E+00 1.3100E-01 1.0265E-01 3,7486E-01 2.0576E-01
10.400 2.21B9E+00 1.7387E+00 1.3100E-01 1.0265E-01 3.7502E-01 2.0582E-01
24.000 2.218SE+00 1.7387E+00 1.3100E-01 1.0265E-01 3.7576E-01 2.0611E-01
96.000 2.2189E+00 1.7387E+00 1.3100E-01 1.0265E-01 3.7576E-01 2.0611E-01
720.000 2.2189E+00 1.7387E+00 1.3100E-01 1. 02:652-01 3.7576E-01 2.0611E-01

"ﬂl"""l"ﬂ"HH"MHHH"H""H"llt"ﬂl""ﬂ"l""""
. wWozrst Two-Hour Dosas
SRRSRRERARANRBARARCRDRERURRARNUNIRRARGURUERUNRRIRIENMCREANIRANERLERE

EMA @ ERB - REB Release
Time Whole Body Thyroid . TEDE
(hr) (rem} (rem) {rem)
0.0 1.6704E+00 2.2189E+00 1.7387E+00
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