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1.0 PURPOSE

The purpose of this calculation is to determine the direct shine doses from the Safety Injection and
Refueling Water Tank (SIRWT) for the control room following a LOCA at the Palisades plant.
QADMOD-GP is used to determine dose rate at the dose point. Three dimensional shielding is considered.

Revision 1 was generated to correct the headers for Attachments D through O. No models or results have
changed due to this typographical correction.

The purpose of Revision 2 is to add a scenario to determine the LOCA direct shine dose from the SIRWT

with a reduced backleakage rate to the SIRWT of 4.4 gpm for the first two hours of the event and 0.05 gpm
for the remainder of the event.

2.0 RESULTS, CONCLUSIONS AND RECOMMENDATIONS

2.1 Results/Conclusions
The 30 day direct shine dose emanating from the SIRWT to a person in the control room considering
occupancy with the current plant configuration is 11.032 rem. The 30 day direct shine dose value with the

current plant configuration and reduced backleage is 1.269 rem.

The following table lists the 30 day direct shine dose in the control room from the SIRWT for each scenario
analyzed.

Table 1 — Scenario Results

30 Day Control Room
Scenario Description Shine Dose from SIRWT
rem
1 Current configuration 11.032
2 0.5 in lead shielding in bottom of SIRWT 5.493
3 1 in lead shielding in bottom of SIRWT 2.796
4 2 in lead shielding in bottom of SIRWT 0.748
5 0.5 in lead shielding on floor of open cells (638’ el.) 5.550
6 1 in lead shielding on floor of open cells (638 el.) 2.898
7 2 in lead shielding on floor of open cells (638 el.) 0.876
8 0.5 in lead shielding on ceiling of roof (637 el.) 5.492
9 1 in lead shielding on ceiling of roof (637’ el.) 2.796
10 2 in lead shielding on ceiling of roof (637’ el.) 0.749
11 0.5 in lead shielding on floor of open cells (638’ el.); 4394
50% reduction in SIRWT backleakage rate '
Current configuration; SIRWT backleakage rates of 4.4
12 gpm for the first two hours and 0.05 gpm for the 1.269
remainder of the event

2.2 Recommendations

It is recommended that the direct shine doses from the SIRWT for the control room presented in the
Results/Conclusions section be used with the direct shine doses from other sources for the control room
habitability dose analyses for Palisades.
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3.0

ARl S

10.

11.

12.

13.

14.

15.

16.

17.

ASSUMPTIONS AND DESIGN INPUTS

The geometry for the cases use a cartesian coordinate system. The origin of the axes is taken to
reside at the intersection of lines 28 and M from Reference [7] at the elevation of the control room
floor. The x-axis extends in the direction of decreasing line numbers on that reference drawing
(i.e., the x-axis points to the plant south). The y-axis extends in the direction of decreasing line
numbers on the reference (i.e., the y-axis points to the plant east). Consequently, the z-axis points
in the direction of increasing elevation. References [1] and [7] are helpful in vizualizing the
shielding geometry. Figures 1 and 2 provide mark ups of plan views of the roof from Reference
[7] showing some of the boundaries and regions for the shielding model. Figure 3 shows a sketch
of a side view of the shielding geometry.

The control room floor elevation is 625 ft from Reference [8].

The units for distance in QADMOD-GP are cm.

The SIRWT is constructed of aluminum based on Reference [1].

The presence of the bottom of the aluminum tank is conservatively neglected.

Reference [1] indicates that the SIRWT rests on a total of 12 in. of sand and concrete pad.
However, the minimum thickness of each of these materials is conservatively assumed. That is,
only 1 in. of sand and 10 in. of concrete are credited for the shielding. Due to this, the tank bottom
elevation (and liquid level in the tank) are decreased by 1 in. in the shielding geometry.

Although the concrete pad upon which the SIRWT rests extends beyond the diameter of the base
of the SIRWT, the pad is conservatively assumed to exists only directly below the SIRWT (i.e., it
does not extend beyond the tank outer wall diameter).

The SIRWT liquid level is variable across the cases, and is dependent on the time point for each
case.

The openings in the vertical supports of the cellular slab roof are all assumed to be 3 ft high from
Reference [7].

The openings in the vertical supports of the cellular slab roof that connect cells D4, D5, and D6
are both assumed to be offset 4 inches from the east-west (plant) running support from Reference
[7].

The openings in the vertical supports of the cellular slab roof that connect cells A4, B4, C4, and
D4 are all assumed to be offset 2’-4” from the north-south (plant) running support labeled beam 3
on Reference [7].

The dose points are assumed to be at an elevation 3 ft above the control room floor. This
assumption is based on several factors. One of these is that 3 ft above the floor is a reasonable
height for the torso region of an average control room occupant. Also, due to the unique Palisades
configuration of the control room roof cellular structure, a higher dose point does not necessarily
yield a larger dose due to the competing effects of distance from the source and amount of
shielding a ray from the source passes through to the dose point. Moreover, a sensitivity study
showed that there is very little difference (less than 0.5%) in the dose across 1 ft increments from
the floor to 3 ft above the floor. Additionally, there is no regulatory guidance for this level of
detail in shielding analysis for control room habitability, and a dose height of 3 ft above the
control room floor has been used previously in other control room habitability submittals.
Structures and components in the control room area are conservatively neglected for the shielded
dose. That is, the control room area is modeled as an open space with air as the material between
the elevations of 625 ft and 637 ft.

Rebar in the concrete is neglected for shielding purposes. The effect of rebar on the shielded dose
would be small. Moreover, neglecting the presence of the rebar provides a higher shielded dose
result, which is conservative.

It is conservativley assumed that none of the nuclides that enter the SIRWT during the event leave
the SIRWT. Decay is accounted for, but transfer of nuclides from the SIRWT water to the
atmosphere and environment is conservatively neglected for the shielding analysis.

A control room occupancy factor of 0.6 for 1 to 4 days and 0.4 for 4 to 30 days is applied to the
dose for all cases.

All other inputs and assumptions are listed in the Computations section of this calculation.
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4.0 METHODOLOGY

A modified version of QADMOD-GP is used to determine direct shine exposure to a dose point located in
the control room. QADMOD-GP allows for shielding in three dimensions. QADMOD-GP was modified
to allow for the cylindircal source to be represented with 99,999 source points rather than the standard
3,000 points.

All QADMOD-GP cases, except for the scenario 12 cases, are run on a machine with an AMD Athlon
processor using the Windows 98 operating system. The scenario 12 cases are run on a personal computer
with a dual core Pentium D processor running the Windows XP Professional operating system. References
[31, [5], and [6] provide information about the qualification of QADMOD-GP for use with this project.

5.0 COMPUTATIONS

5.1 Current Configuration

Direct shine dose was determined from the SIRWT to the control room operator after a postulated LOCA
event. The QADMOD-GP cases are set up with the same geometry for the shielding that includes the tank,
sand, concrete pad, cellular slab roof, and regions of air. A series of cases is run with each scenario to
determine a dose rate from the radiological source at given points in time. These sources are taken from
RADTRAD-NALI runs that output the nuclide activity at a given point in time for the event. These nuclide
activities are converted in MicroShield to energy groups with photon population for input to QADMOD-
GP. In addition to the source, the source liquid level in the tank is altered to reflect the additional tank
inventory due to the backleakage.

The output from the series of cases for each source is then entered into a spreadsheet where the steady-state
dose rate is averaged over the time periods. The occupancy factor is applied within this spreadsheet. The
values for the occupancy factors are from Reference [4]. The cumulative dose is subsequently calculated to
yield the total 30-day direct shine dose from the SIRWT.

Computer files used to perform the calculations in this analysis are included in electronic version on the
compact disk that accompanies the electronic version of this calculation and are listed as Attachment N.

The values for the QADMOD-GP input are listed below. The parameters correspond to those listed under
the heading Program Symbol in Table I of Section 1 of Reference [6]. If a parameter from Table I of
Section 1 of Reference [6] is not listed below, then it means that parameter is not used (i.e., left blank) in
the input file. The input for the cases in the current configuration scenario are included in Attachment C.

Parameter Value Reference/Basis

NSET(1) Varies by case ~ This value varies by case. The value is set equal
to the number of energy groups present in the
appropriate table for the case from Tables 7
through 11. That is, for the cases at 2 and 8
hours the value is 21, for 24 hours the value is
20, and for 96 and 720 hours the value is 19.

NSET(2) 6 There are 6 material types contained in the
material compositions in the shielding scenario.
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Parameter Value Reference/Basis

NSET(3) 7 Set equal to NSET(2) + 1 to use the QADMOD-
GP supplied mass attenuation coefficients from
file GPMA10.DAT (which is provided with the
code).

NSET(4) 5 There are 5 material compositions for the
shielding scenario.

NSET(5) 50 This is the number of boundaries used in the
shield geometry description.

NSET(6) 114 This is the number of regions used in the shield
geometry description.

NSET(7) 1 The source may appear in any of the regions.

NSET(8) -3 This option instructs the code to internally

calculate a set of point sources that represent an
‘off-axis’ cylindrical volume source parallel to
one of the primary axes.

NSET(9) 0 The cylindric source geometry option is used.

NSET(10) -100 The source cylinder is paritioned into 100
divisions in the radial direction. The product of
the radial, vertical, and angular divisions is the
number of ‘subvolumes’ each represented by a
point source and must be less than 99,999. 100
divisions were selected based on a source
noding sensitivity study to yield the most
accurate and conservative solution for the limit
0f 99,999 total source points. The negative sign
indicates that the number of divisions in this
direction will be determined automatically by
the code.

NSET(11) -62 The source cylinder is paritioned into 62
divisions in the vertical direction. 62 divisions
were selected based on a source noding
sensitivity study to yield the most accurate and
conservative solution for the limit of 99,999
total source points. The negative sign indicates
that the number of divisions in this direction will
be determined automatically by the code.
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Parameter

NSET(12)

NSET(14)

NSET(25)

NSET(26)

ITYPE

Cl

C2

FACT

RB(1)

RB(2)

Value

-16

731.52

1249.68

701.04

Page 12 of 45

Reference/Basis

The source cylinder is paritioned into 16
divisions in the angular direction. 16 divisions
were selected based on a source noding
sensitivity study to yield the most accurate and
conservative solution for the limit of 99,999
total source points. The negative sign indicates
that the number of divisions in this direction will
be determined automatically by the code.

This flag is for the extended geometry output.

The input energies are in units of photons/cm*-
sec and are input manually.

Geometric progression buildup factors are read
from file GPBU11.DAT (which is provided with
the code).

The cylindrical source is parallel to the z-axis.
A positive value indicates that the source
strength for each point is equal to the volume
represented by that point.

Source cylinder x-axis coordinate. Reference
[7] gives this value as 24°.
24 ft x 12 in/ft x 2.54 cm/in = 731.52 cm

Source cylinder y-axis coordinate. Reference
[7] gives this value as 41°.
41 ft x 12 in/ft x 2.54 cm/in = 1249.68 cm

Unity is used as the constant normalization
factor for the source strength for each source
point.

The source cylinder inner radius bound is set
equal to 0.

The source cylinder outer radius bound is set
equal to 701.04 cm. This is equal to the SIRWT
inner radius of 23 ft, which is half of the tank
inner diameter of 46 ft from Reference [1].
Since NSET(10) is a negative value, the
intermediate bounds are determined
automatically by the code.

23 ftx 12 in/ft x 2.54 cm/in = 701.04 cm



NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

Parameter

ZB(1)

ZB(2)

PHIB(1)

PHIB(2)

IDM(1)
IDM(3)
ADM(1)
ADM(2)
ADM(3)
ADM(4)
I

MATREG(I)

IDM(4)

IDM(5)

Value

576.58

Table 2

Table 3

Table 3

Table 3

Table 3

Table 3

Table 3

Table 4

Table 4

Table 4

Table 4
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Reference/Basis

The source cylinder lower axial (vertical) bound
is set equal to the height of the bottom of the
tank above the control room floor. The 1 inch
adjustment is discussed in Assumption 6.

644’ — 1’ — 625’ =18-11" =227"

227 in x 2.54 cm/in = 576.58 cm

The source cylinder upper axial (vertical) bound
is set equal to the height of the top of the liquid
in the tank above the control room floor. This
value varies by case. Table 2 lists this value by
case. Since NSET(11) is a negative value, the
intermediate bounds are determined
automatically by the code.

The source cylinder lower anguler bound is set
equal to 0. Setting the lower and upper angular
bounds both to 0 forces the code to distribute the
intermediate bounds between 0 and 2w radians.
The source cylinder lower anguler bound is set
equal to 0. Setting the lower and upper angular
bounds both to 0 forces the code to distribute the
intermediate bounds between 0 and 2x radians.
Since NSET(12) is a negative value, the
intermediate bounds are determined
automatically by the code.

Table 3 lists the boundary numbers.

Table 3 lists the boundary types.

Table 3 lists the boundary surface parameters.
Table 3 lists the boundary surface parameters.
Table 3 lists the boundary surface parameters.
Table 3 lists the boundary surface parameters.

Table 4 lists the region index number.

Table 4 lists the region material composition
number for each region.

Table 4 lists the boundary index numbers for
each region.

Table 4 lists the boundary index numbers for
each region.
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Parameter

IDM(6)

IDM(7)

IDM(8)

IDM(9)

XR(1)

XR(2)

XR(3)

COMP(i,j)

MATID(1)

MATID(2)

MATID(3)

MATID(4)

MATID(5)

MATID(6)

EG(1) - EG(I)

GAMEN(1) - GAMEN(I)

Value

Table 4

Table 4

Table 4

Table 4

Table 5

Table 5

Table 5

Table 6

24

25

23

Tables 7-11

Tables 7-11
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Reference/Basis

Table 4 lists the boundary index numbers for
each region.

Table 4 lists the boundary index numbers for
each region.

Table 4 lists the boundary index numbers for
each region.

Table 4 lists the boundary index numbers for
each region.

Table 5 lists the x coordinates for a point in each
region.

Table 5 lists the y coordinates for a point in each
region.

Table 5 lists the z coordinates for a point in each
region.

Table 6 lists the material compositions.

The reference number for water is 24 from Table
I of Section 1 of Reference [6].

The reference number for aluminum is 8 from
Table I of Section 1 of Reference [6].

The reference number for concrete is 25 from
Table I of Section 1 of Reference [6].

The reference number for air is 23 from Table I
of Section 1 of Reference [6].

The reference number for silicon is 9 from Table
I of Section 1 of Reference [6].

The reference number for oxygen is 5 from
Table I Section 1 of Reference [6].

Table 7 through Table 11 list the mean energy
for the various photon energy groups for each
case. See the description in the text prior to
Table F on how the energy groups are
determined.

Table 7 through Table 11 list the photon
population of the energy groups for each case.
See the description in the text prior to Table F
on how the photon populations for the energy
groups are determined.
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Parameter Value Reference/Basis
MATGP WATE Sensitivity cases were run that yielded that using

water as the buildup material provided the most
conservative (i.e., highest) shine dose.

ICGP EXP The buildup factors for the dose determination
are selected.

UNITG(1-3) Photons Per This is a header text for an output column.

UNITG(4-6) mrem/hr This is a header text for an output column.

UNITG(13-15) cm”2-sec This is a header text for an output column.

RRC Table 12 Table 12 presents the x coordinate for each
detector.

PHIRC Table 12 Table 121 presents the y coordinate for each
detector.

ZRC 91.44 The dose points are assumed to be 3’ above the

control floor.
3 ftx 12 in/ft x 2.54 cm/in = 91.44

NRCOPT 1 The cartesian coordinate system is used for the
detector points.

The source upper bound is based on the height of water in the tank at the various time periods. This value
varies throughout the event as the volume of water in the tank increases with the assumed backleakage.
The initial SIRWT volume of 4,144 gal at the beginning of recirculation from Reference [9] converts to
554.0 ft’. This amount is used as the starting point since it is the minimum possible initial volume, and a
smaller water inventory in the tank is conservative for shielding purposes. The initial volume corresponds
to a source height in the tank of 4* (h = 554.0 ft’ /  (23°)* = 0.333’ = 4""). The leak rate to the SIRWT
used in the radiological analysis is 4.4 gpm starting at 19 minutes.

The table below lists the volume of water in the tank, source tank water height, and the upper bound for the
cylindrical source for QADMOD-GP. For example, at 2 hours, the tank volume is 4,588.4 gal (4,144 gal +
4.4 gpm x (2 h—0.316667 h) = 4,588.4 gal). This converts to 613.4 ft’ (4,588.4 gal x 0.13368 ft*/gal).
This corresponds to a source height of 0.369 ft, or 4.43 in (h = 613.4 ft' / © (23°)* = 0.369’ = 4.43""). The
source upper bound is based on this height, and is equal to the source lower bound value of 576.58 c¢cm plus
the height of the source water (576.58 cm + 11.25 cm = 587.83 cm).

Table 2 — SIRWT Source Height & Upper Bound

. Tank Tank Height of Source Source
Time - Upper
Volume Volume Water Height
hr 3 . Bound
gal ft in cm
cm

0 4144 554.0 4.00 10.16 586.74
0.316667 4144 554.0 4.00 10.16 586.74
2 4588.4 613.4 443 11.25 587.83
8 6172.4 825.1 5.96 15.13 591.71
24 10396.4 1389.8 10.04 25.49 602.07
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. Tank Tank Height of Source Source
Time . Upper
Volume Volume Water Height
hr 3 . Bound
gal ft in cm
cm

96 29404.4 3930.8 28.38 72.09 648.67
720 194140.4 25952.7 187.40 475.98 1052.56

The table below lists each boundary number, the type of boundary, and the necessary parameters to define
the boundary based on the type. The distance variables ADM(1) through ADM(4) are input in units of cm
in the code input file. However, the table below lists the values in feet and inches first followed by the
value in cm.

Boundary type 12 is for a cylinder parallel to the z axis. For that type variable ADM(1) and ADM(3) are
for the x and y axis coordinates, respectively. Variables ADM(2) and ADM(4) are equal to each other for a
right circular cylinder and are equal to the cylinder radius. Boundaries 1 and 2 represent the inside and
outside of the SIRWT, respectively. The centerline for the cylindrical boundaries is at the same location
defined by C1 and C2 at (x,y)=(24’,41"). The inside radius is 23 ft as discussed for variable RB(2). The
outside radius is equal to 23’-1/4" which is the inside radius plus the minimum tank wall thickness of 4>’
from Reference [10].

Boundary types 1, 2, and 3 are for planes perpendicular to the x, y, and z axes, respectively. Variables
ADM (2) through ADM(4) are not used for this type of boundary. Variable ADM(1) is the coordinate

along the perpendicular axis where the plane intersects.

Table 3 — Geometry Boundary Parameters

Boundary | Boundary
Index Type ADM(1) ADM(2) ADM(3) ADM(4)
I;I];lﬁ?le )r 1(1)311\5}?311) ft-in cm ft-in cm ft-in cm ft-in cm
1 12 24’ 731.52 23’ 701.04 | 417 | 1249.68 23’ 701.04
2 12 24’ 731.52 | 23°-1/4” | 701.675 | 41’ | 1249.68 | 23’-1/4 | 701.675
3 1 -1’ -30.48 - - - - -
4 1 I 30.48 - - - - -
5 1 12’ 365.76 - - - - -
6 1 13’ 396.24 - - - - -
7 1 23°-6”" | 716.28 - - - - -
8 1 24°-6>° | 746.76 - - - - -
9 1 35 1066.8 - - - - -
10 1 36’ 1097.28 - - - - -
11 1 47 1432.56 - - - - -
12 1 49 1493.52 - - - - -
13 2 2’-6”’ 76.2 - - - - -
14 2 10° 304.8 - - - - -
15 2 12’ 365.76 - - - - -
16 2 20° 609.6 - - - - -
17 2 22’ 670.56 - - - - -
18 2 30 914.4 - - - - -
19 2 32’ 975.36 - - - - -
20 2 40° 1219.2 - - - - -
21 2 42’ 1280.16 - - - - -
22 2 50° 1524 - - - - -
23 2 52 1584.96 - - - - -
24 2 60’ 1828.8 - - - - -
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Boundary | Boundary
Index Type ADM(1) ADM(2) ADM(3) ADM(4)
Il\gﬁ?le )r I(I))I;\EE?;) ft-in cm ft-in cm ft-in cm ft-in cm
25 2 62’ 1889.76 - - - - - _
26 2 69°-6>> | 2118.36 - - - - - _
27 3 0’ 0 - - - - - _
28 3 12’ 365.76 - - - - - _
29 3 13’ 396.24 - - - - - _
30 3 17’ 518.16 - - - - - _
31 3 18’ 548.64 - - - - - _
32 3 18°-10” | 574.04 - - - - - _
33 3 18°-11"" | 576.58 - - - - - _
34 3 varies' varies' - - - _ _ N
35 1 3’ 91.44 - - - - - _
36 1 6’ 182.88 - - - - - _
37 1 36’-4>> | 1107.44 - - - - - _
38 1 39°-4>> | 1198.88 - - - - - _
39 2 5’-11” 180.34 - - - - - _
40 2 7°-10> | 238.76 - - - - - _
41 2 8-11 | 271.78 - - - - - _
42 2 33’ 1005.84 - - - - - -
43 2 34°-4> | 1046.48 - - - - - -
44 2 37°-4>> | 1137.92 - - - - - -
45 2 39’ 1188.72 - - - - - -
46 2 43’ 1310.64 - - - - - -
47 2 49’ 1493.52 - - - - - -
63°-3
48 2 v 1929.13 - - - - - -
49 2 63 ,_,3 2020.57 - - - - - -
2
50 3 16° 487.68 - - - - - -

Notes: ' The value for variable ADM(1) for surface 34 is equal to the upper source bound value for each

case presented in Table 2.

The following table lists the region index numbers and the boundary index numbers that bound that region.
Generally, the boundary numbers are listed in order of increasing value, which results in first the x
coordinate, then y coordinate, then z coordinate boundaries being listed. The x and y coordinates

boundaries are generally listed in order of increasing value, while the z coordinates are generally listed in

decreasing elevation. The source is listed as region 1, with the tank wall listed as region 2.

Table 4 — Geometry Region Parameters — 1

Region
Index IDM IDM IDM IDM IDM IDM
Number | MATREG |7y 5) ©) 7 ®) ©)
1
1 1 1 33 34 - - -
2 2 1 2 33 34 - -
3 5 2 33 32 - - -
4 3 2 32 31 - - -
5 3 3 12 13 26 31 30
6 3 3 4 13 26 30 29
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Region
Index IDM IDM IDM IDM IDM IDM

Number | MATREG |74 5) ©) %) () ©)
1
7 4 4 5 13 14 30 29
8 3 4 35 14 15 30 29
9 3 35 36 14 15 30 50
10 4 35 36 14 15 50 29
11 3 36 5 14 15 30 29
12 4 4 5 15 16 30 29
13 3 4 35 16 17 30 29
14 3 35 36 16 17 30 50
15 4 35 36 16 17 50 29
16 3 36 5 16 17 30 29
17 4 4 5 17 18 30 29
18 3 4 35 18 19 30 29
19 3 35 36 18 19 30 50
20 4 35 36 18 19 50 29
21 3 36 5 18 19 30 29
22 4 4 5 19 20 30 29
23 3 4 35 20 21 30 29
24 3 35 36 20 21 30 50
25 4 35 36 20 21 50 29
26 3 36 5 20 21 30 29
27 4 4 5 21 22 30 29
28 3 4 35 22 23 30 29
29 3 35 36 22 23 30 50
30 4 35 36 22 23 50 29
31 3 36 5 22 23 30 29
32 4 4 5 23 24 30 29
33 3 4 35 24 25 30 29
34 3 35 36 24 25 30 50
35 4 35 36 24 25 50 29
36 3 36 5 24 25 30 29
37 4 4 5 25 26 30 29
38 3 5 6 13 39 30 29
39 3 5 6 39 41 30 50
40 4 5 6 39 41 50 29
41 3 5 6 41 43 30 29
42 3 5 6 43 44 30 50
43 4 5 6 43 44 50 29
44 3 5 6 44 48 30 29
45 3 5 6 48 49 30 50
46 4 5 6 48 49 50 29
47 3 5 6 49 26 30 29
48 4 6 7 13 14 30 29
49 3 6 7 14 15 30 29
50 4 6 7 15 16 30 29
51 3 6 7 16 17 30 29
52 4 6 7 17 18 30 29
53 3 6 7 18 19 30 29
54 4 6 7 19 20 30 29
55 3 6 7 20 21 30 29




NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Page 19 of 45

Region
Index IDM IDM IDM IDM IDM IDM
Number | MATREG |74 5) ©) %) () ©)
1
56 4 6 7 21 22 30 29
57 3 6 7 22 23 30 29
58 4 6 7 23 24 30 29
59 3 6 7 24 25 30 29
60 4 6 7 25 26 30 29
61 3 7 8 13 40 30 29
62 3 7 8 40 14 30 50
63 4 7 8 40 14 50 29
64 3 7 8 14 43 30 29
65 3 7 8 43 44 30 50
66 4 7 8 43 44 50 29
67 3 7 8 44 26 30 29
68 4 8 9 13 14 30 29
69 3 8 9 14 15 30 29
70 4 8 9 15 16 30 29
71 3 8 9 16 17 30 29
72 4 8 9 17 18 30 29
73 3 8 9 18 19 30 29
74 4 8 9 19 20 30 29
75 3 8 9 20 21 30 29
76 4 8 9 21 22 30 29
77 3 8 9 22 23 30 29
78 4 8 9 23 24 30 29
79 3 8 9 24 25 30 29
80 4 8 9 25 26 30 29
81 3 9 10 13 43 30 29
82 3 9 10 43 44 30 50
83 4 9 10 43 44 50 29
84 3 9 10 44 26 30 29
85 4 10 11 13 14 30 29
86 3 10 11 14 15 30 29
87 4 10 11 15 16 30 29
88 3 10 11 16 17 30 29
89 4 10 11 17 18 30 29
90 3 10 11 18 19 30 29
91 4 10 11 19 20 30 29
92 3 10 37 20 21 30 29
93 3 37 38 20 21 30 50
94 4 37 38 20 21 50 29
95 3 38 11 20 21 30 29
96 4 10 11 21 22 30 29
97 3 10 37 22 23 30 29
98 3 37 38 22 23 30 50
99 4 37 38 22 23 50 29
100 3 38 11 22 23 30 29
101 4 10 11 23 24 30 29
102 3 10 11 24 25 30 29
103 4 10 11 25 26 30 29
104 3 11 12 13 42 30 29
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Region
Index IDM IDM IDM IDM IDM IDM
Number | MATREG |74 5) ©) %) ®) ©)
1

105 3 11 12 42 45 30 50
106 4 11 12 42 45 50 29
107 3 11 12 45 46 30 29
108 3 11 12 46 47 30 50
109 4 11 12 46 47 50 29
110 3 11 12 47 26 30 29
111 3 3 12 13 26 29 28
112 4 3 12 13 26 28 27
113 4 3 - - - - -
114 4 3 13 - - - -

The following table lists the region index numbers along with the X, y, and z coordinates for a point within
that region. The definition of this point is required for geometry error checking by the code. The
corresponding QADMOD-GP variables are XR(1), XR(2), and XR(3). The ft-in and cm values are listed.
The material type is also listed in this table for ease of identification of the region.

Table 5 — Geometry Region Parameters — 2

Region
Index Material XR(1) XR(2) XR(3)
Nurilber Type ft-in cm ft-in cm ft-in cm
1 water 24’ 731.52 41’ 1249.68 19’ 579.12
2 aluminum 47°-1/8 | 1432.8775 41’ 1249.68 19’ 579.12
3 sand 24’ 731.52 41’ 1249.68 18°-10 14>’ 575.31
4 concrete 24’ 731.52 41’ 1249.68 18°-5”’ 561.34
5 concrete 24’ 731.52 41’ 1249.68 17°-6”’ 533.4
6 concrete 0’ 0 41° 1249.68 15° 457.2
7 air 6’-6”’ 198.12 6’-3” 190.5 15’ 4572
8 concrete 2’ 60.96 11’ 335.28 15° 457.2
9 concrete 4°-6 137.16 11’ 335.28 16’-6”’ 502.92
10 air 4.6 137.16 11’ 335.28 14°-6”’ 441.96
11 concrete 9’ 274.32 11’ 335.28 15° 457.2
12 air 6’-6”’ 198.12 16° 487.68 15’ 4572
13 concrete 2’ 60.96 21’ 640.08 15’ 457.2
14 concrete 4°-6 137.16 21’ 640.08 16’-6”’ 502.92
15 air 4.6 137.16 21 640.08 14°-6” 441.96
16 concrete 9’ 274.32 21’ 640.08 15’ 457.2
17 air 6’-6”’ 198.12 26’ 792.48 15’ 4572
18 concrete 2’ 60.96 31’ 944.88 15’ 457.2
19 concrete 4°-6 137.16 31’ 944.88 16’-6”’ 502.92
20 air 4.6 137.16 31’ 944 .88 14°-6” 441.96
21 concrete 9’ 274.32 31’ 944.88 15’ 457.2
22 air 6’-6”’ 198.12 36’ 1097.28 15’ 4572
23 concrete 2’ 60.96 41’ 1249.68 15’ 457.2
24 concrete 4°-6 137.16 41’ 1249.68 16-6”’ 502.92
25 air 4.6 137.16 41’ 1249.68 14°-6” 441.96
26 concrete 9’ 274.32 41’ 1249.68 15’ 457.2
27 air 6’-6”’ 198.12 46’ 1402.08 15’ 4572
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Region
Index Material XR(2) XR(3)
Nurilber Type ft-in cm ft-in cm ft-in cm
28 concrete 2’ 60.96 51 1554.48 15° 457.2
29 concrete 4°-6 137.16 51’ 1554.48 16’-6”’ 502.92
30 air 4°-6” 137.16 51’ 1554.48 14°-6” 441.96
31 concrete 9’ 274.32 51 1554.48 15° 457.2
32 air 6’-6”’ 198.12 56’ 1706.88 15’ 4572
33 concrete 2’ 60.96 61’ 1859.28 15’ 457.2
34 concrete 4°-6 137.16 61’ 1859.28 16’-6”’ 502.92
35 air 4.6 137.16 61’ 1859.28 14°-6” 441.96
36 concrete 9’ 274.32 61’ 1859.28 15° 457.2
37 air 6’-6”’ 198.12 65°-9”’ 2004.06 15’ 4572
38 concrete 12°-6”’ 381 42 128.27 15’ 457.2
39 concrete 12°-6”’ 381 7°-5” 226.06 16’-6”’ 502.92
40 air 12°-6”’ 381 7-5” 226.06 14°-6” 441.96
41 concrete 12°-6”’ 381 21’ 640.08 15’ 457.2
42 concrete 12°-6”’ 381 35°-10” 1092.2 16’-6”’ 502.92
43 air 12°-6”’ 381 35°-10” 1092.2 14°-6”’ 441.96
44 concrete 12°-6”° 381 51 1554.48 15° 457.2
45 concrete 12°-6”’ 381 64°-9 1’ 1974.85 16’-6”’ 502.92
46 air 12°-6”’ 381 64°-9 1’ 1974.85 14°-6” 441.96
47 concrete 12°-6”’ 381 68°-6"’ 2087.88 15’ 457.2
48 air 18°-3”’ 556.26 6’-3” 190.5 15’ 457.2
49 concrete 18°-3”’ 556.26 11’ 335.28 15’ 457.2
50 air 18°-3”’ 556.26 16° 487.68 15’ 457.2
51 concrete 18°-3”’ 556.26 21’ 640.08 15’ 457.2
52 air 18°-3”’ 556.26 26’ 792.48 15’ 457.2
53 concrete 18°-3”’ 556.26 31’ 944.88 15’ 457.2
54 air 18°-3”’ 556.26 36’° 1097.28 15’ 457.2
55 concrete 18°-3”’ 556.26 41’ 1249.68 15’ 457.2
56 air 18°-3”’ 556.26 46’ 1402.08 15’ 457.2
57 concrete 18°-3”’ 556.26 51’ 1554.48 15’ 457.2
58 air 18°-3”’ 556.26 56’ 1706.88 15’ 457.2
59 concrete 18°-3”’ 556.26 61’ 1859.28 15’ 457.2
60 air 18°-3”’ 556.26 65°-9”’ 2004.06 15’ 457.2
61 concrete 24’ 731.52 5°-2” 157.48 15’ 457.2
62 concrete 24’ 731.52 8-11" 271.78 16’-6”’ 502.92
63 air 24’ 731.52 8-11” 271.78 14°-6” 441.96
64 concrete 24’ 731.52 25’ 762 15° 457.2
65 concrete 24’ 731.52 35°-10 1092.2 16-6”’ 502.92
66 air 24’ 731.52 35°-10 1092.2 14°-6” 441.96
67 concrete 24’ 731.52 51 1554.48 15° 457.2
68 air 29°-9”’ 906.78 6’-3” 190.5 15’ 457.2
69 concrete 29°-9”’ 906.78 11’ 335.28 15’ 457.2
70 air 29°-9”’ 906.78 16° 487.68 15’ 457.2
71 concrete 29°-9”’ 906.78 21’ 640.08 15’ 457.2
72 air 29°-9”’ 906.78 26’ 792.48 15’ 457.2
73 concrete 29°-9”’ 906.78 31’ 944.88 15’ 457.2
74 air 29°-9”’ 906.78 36’° 1097.28 15’ 457.2
75 concrete 29°-9”’ 906.78 41’ 1249.68 15’ 457.2
76 air 29°-9”’ 906.78 46’ 1402.08 15’ 457.2




NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Page 22 of 45

Region
Index Material XR(1) XR(2) XR(3)

Nurilber Type ft-in cm ft-in cm ft-in cm
77 concrete 29°-9”° 906.78 51 1554.48 15° 457.2
78 air 29°-9”’ 906.78 56’ 1706.88 15’ 4572
79 concrete 29°-9”’ 906.78 61’ 1859.28 15’ 457.2
80 air 29°-9”’ 906.78 65°-9”’ 2004.06 15’ 4572
81 concrete 35’-6” 1082.04 15’ 4572 15’ 4572
82 concrete 35°-6” 1082.04 35°-10” 1092.2 16’-6”’ 502.92
83 air 35’-6” 1082.04 35°-10” 1092.2 14°-6”’ 441.96
84 concrete 35’-6” 1082.04 50’ 1524 15’ 457.2
85 air 41°-6”’ 1264.92 6’-3” 190.5 15’ 4572
86 concrete 41°-6’ 1264.92 11’ 335.28 15’ 457.2
87 air 41°-6”’ 1264.92 16° 487.68 15’ 4572
88 concrete 41°-6’ 1264.92 21 640.08 15’ 457.2
89 air 41°-6”’ 1264.92 26’ 792.48 15’ 4572
90 concrete 41°-6’ 1264.92 31’ 944.88 15’ 457.2
91 air 41°-6”’ 1264.92 36’ 1097.28 15’ 4572
92 concrete 36°-2” 1102.36 41’ 1249.68 15’ 4572
93 concrete 37°-8” 1148.08 41’ 1249.68 16-6”’ 502.92
94 air 37°-8” 1148.08 41’ 1249.68 14°-6”’ 441.96
95 concrete 43’ 1310.64 41’ 1249.68 15’ 457.2
96 air 41°-6” 1264.92 46’ 1402.08 15’ 4572
97 concrete 36°-2” 1102.36 51° 1554.48 15’ 457.2
98 concrete 37°-8” 1148.08 51° 1554.48 16’-6”’ 502.92
99 air 37°-8” 1148.08 51° 1554.48 14°-6”’ 441.96
100 concrete 43’ 1310.64 51° 1554.48 15’ 457.2
101 air 41°-6”’ 1264.92 56’ 1706.88 15’ 4572
102 concrete 41°-6’ 1264.92 61’ 1859.28 15’ 457.2
103 air 41°-6”’ 1264.92 65’-9”’ 2004.06 15’ 4572
104 concrete 48’ 1463.04 15’ 4572 15’ 457.2
105 concrete 48’ 1463.04 35’ 1066.8 16-6”’ 502.92
106 air 48’ 1463.04 35’ 1066.8 14°-6”’ 441.96
107 concrete 48’ 1463.04 41’ 1249.68 15’ 457.2
108 concrete 48’ 1463.04 45’ 1371.6 16-6”’ 502.92
109 air 48’ 1463.04 45’ 1371.6 14°-6”’ 441.96
110 concrete 48’ 1463.04 61’ 1859.28 15’ 457.2
111 concrete 24’ 731.52 41’ 1249.68 12°-6”’ 381
112 air 24’ 731.52 41’ 1249.68 6’ 182.88
113 air -10° -304.8 0’ 0 0’ 0
114 air 10° 304.8 0’ 0 0’ 0

The following table lists the material composition types. The material densities for water, aluminum,
concrete, and air are the default densities from MicroShield as listed in Section 4.2 of Reference [11].
Reference [2] gives the density of sand as 1,515 kg/m’, or 1.515 g/cc. The sand is assumed to be composed
of Si0,. The silicon and oxygen partial densities for the material composition are based on the ratio of the
individual component molecular weights to the total sand molecular weight. The molecular weight for Si is
28.0855 and for O, is 31.9988. The total SiO, molecular weight is simply the sum of these and is 60.0843.

Psi = Psioz MWsi/MWsion) = 1.515 g/em’ (28.0855/60.0843) = 0.7082 g/cm’

Po2 = Psio2 MW/ MWyiop) = 1.515 g/em’® (31.9988/60.0843) = 0.8068 g/cm’



NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Table 6 — Material Compositions

Page 23 of 45

J=1 J=2 J=3 J=4 J=5 J=6
MATID(1) | MATID(2) | MATID(3) MATID(5) | MATID(6)
. MATID(4) .
Composition | Description Water Aluminum | Concrete Air Partial Silicon Oxygen
Partial Partial Partial Densit Partial Partial
Density Density Density y Y Density Density
(gem) | (gem) | (gem) | €M) | (gem) | (gem)
coMP(1,]) | Source 1.0 - - - - -
water
COMP(2,J) | Tank wall - 2.702 - - - -
COMP(@3,)) Concrete - - 2.35 - - -
COMP(4,)) Air - - - 1.22¢-3 - -
COMP(5,)) Sand - - - - 0.7082 0.8068

The source information for the QADMOD-GP runs originates from the RADTRAD-NAI output from the
SIRWT case that uses the design basis inputs and is listed in Attachment A, which was developed during
the preparation of Reference [4]. The case pal sirwt_db_ast was modified, and the output is found in
pal_sirwt _db_ast shield.out in Attachment A. Pathway 1 in this case is the SIRWT backleakage path. The
filter efficiency on this path was set to 100% for all species, and the total backleakage for all times greater
than 0.316667 hr were set to 0.588192 cfm (4.4 gpm x 0.13368 ft*/gal = 0.588192 cfim).

RADTRAD-NAI provides the source activity in terms of nuclides present and in the units of Curies. The
nuclides and their activities are extracted from the SIRWT Backleakage pathway filter from the
RADTRAD-NAI run. MicroShield is used to automatically generate the energy groups and their photon
populations. The SIRWT activities for each time period are properly ordered and pasted into dummy
MicroShield case files. The photon populations are sorted by MicroShield into 25 energy groups using the
default Standard Indices source grouping. The MicroShield default of not including photon energies below
0.015 MeV is used. The energy groups that have zero photon population are not included in the

QADMOD-GP cases.

The following tables list the energy groups, photon populations, and volumetric source for each group for
each case. The photon populations are divided by the volume of liquid in the SIRWT from Table 2
(converted to appropriate units) to obtain the volume source.

Table 7 — Energy Group Photon Populations — 2 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 5.0665¢10 2.9170E+03
0.02 1.0587e12 6.0954E+04
0.03 1.4258e14 8.2089E+06
0.04 3.1776e12 1.8295E+05

0.05 1.2535¢e13 7.2169E+05
0.06 3.0162e12 1.7366E+05
0.08 2.1674e13 1.2479E+06
0.1 1.5495¢13 8.9211E+05
0.15 4.5599¢13 2.6253E+06
0.2 1.3804¢e14 7.9475E+06
0.3 1.3150e14 7.5710E+06
0.4 6.3879¢14 3.6778E+07
0.5 1.4278el5 8.2204E+07
0.6 1.1941el5 6.8749E+07
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Energy Activity Volume Source

MeV photons/sec photons/sec-cm’
0.8 1.6933e15 9.7490E+07
1.0 8.7954e14 5.0639E+07
1.5 8.1596e14 4.6978E+07
2.0 1.8862¢14 1.0860E+07
3.0 1.0774¢e13 6.2030E+05
4.0 7.9830e11 4.5961E+04
5.0 4.6161e10 2.6577E+03

Table 8 — Energy Group Photon Populations — 8 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 5.0166¢l1 2.1471E+04
0.02 8.4941el2 3.6354E+05
0.03 9.0262¢14 3.8631E+07
0.04 2.1181el3 9.0653E+05
0.05 9.7636¢13 4.1787E+06
0.06 2.1614¢13 9.2506E+05
0.08 1.2837¢14 5.4941E+06

0.1 1.0883¢14 4.6578E+06
0.15 1.1795¢14 5.0482E+06
0.2 7.9755¢14 3.4134E+07
0.3 6.7382¢14 2.8839E+07
0.4 3.9206e15 1.6780E+08
0.5 7.3681el5 3.1535E+08
0.6 3.3577¢l5 1.4371E+08
0.8 3.1272¢15 1.3384E+08
1.0 2.4774¢el5 1.0603E+08
1.5 2.5669¢15 1.0986E+08
2.0 4.6925¢14 2.0083E+07
3.0 1.7707¢12 7.5784E+04
4.0 4.9057¢9 2.0996E+02
5.0 4.2172e5 1.8049E-02

Table 9 — Energy Group Photon Populations — 24 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 5.5239el1 1.4036E+04
0.02 2.5765¢13 6.5469E+05
0.03 2.5765¢e15 6.5469E+07
0.04 6.4708¢13 1.6442E+06
0.05 2.8184¢e14 7.1616E+06
0.06 6.7061¢13 1.7040E+06
0.08 3.9693¢14 1.0086E+07

0.1 2.9983¢14 7.6187E+06
0.15 3.3039¢14 8.3952E+06
0.2 2.1191el5 5.3846E+07
0.3 1.6794¢15 4.2674E+07
0.4 1.1551el6 2.9351E+08
0.5 1.4036¢16 3.5666E+08
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Energy Activity Volume Source

MeV photons/sec photons/sec-cm’
0.6 6.9625¢e15 1.7692E+08
0.8 5.7644el5 1.4647E+08
1.0 2.6579¢15 6.7537E+07
1.5 2.4254el5 6.1630E+07
2.0 3.3866¢e14 8.6054E+06
3.0 1.5395¢e13 3.9119E+05
4.0 6.6778¢e6 1.6968E-01

Table 10 — Energy Group Photon Populations — 96 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 1.8574¢l1 1.6687E+03
0.02 7.2027¢13 6.4710E+05
0.03 6.5997¢15 5.9293E+07
0.04 2.1233¢14 1.9076E+06
0.05 6.0556¢14 5.4404E+06
0.06 2.1780e14 1.9567E+06
0.08 1.2372¢15 1.1115E+07

0.1 5.4355¢e14 4.8833E+06
0.15 8.7885¢14 7.8957TE+06
0.2 4.5285¢e15 4.0685E+07
0.3 5.1534e¢l5 4.6299E+07
0.4 3.5512¢16 3.1904E+08
0.5 9.5153¢15 8.5487E+07
0.6 1.9834¢16 1.7819E+08
0.8 1.3513¢16 1.2140E+08
1.0 3.7781el5 3.3943E+07
1.5 4.7002¢15 4.2227E+07
2.0 1.9593¢14 1.7603E+06
3.0 1.3661¢14 1.2273E+06

Table 11 — Energy Group Photon Populations — 720 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 8.8818el1 1.2086E+03
0.02 1.8161e14 2.4712E+05
0.03 5.9922¢15 8.1538E+06
0.04 7.6695¢14 1.0436E+06
0.05 2.3208e13 3.1580E+04
0.06 3.2895¢14 4.4761E+05
0.08 9.3027¢14 1.2658E+06

0.1 4.5577¢13 6.2018E+04
0.15 1.1282¢15 1.5352E+06
0.2 6.2908¢14 8.5601E+05
0.3 5.4628¢el5 7.4334E+06
0.4 2.4224e16 3.2962E+07
0.5 8.2827¢l5 1.1271E+07
0.6 6.5676e16 8.9367E+07
0.8 3.4257¢16 4.6615E+07
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Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
1.0 4.3733e15 5.9509E+06
1.5 8.3466¢15 1.1357E+07
2.0 7.7204¢13 1.0505E+05
3.0 2.7574el4 3.7521E+05

The following table lists the x and y coordinates for the several detector points. The SIRWT resides
directly above the majority of the control room and viewing gallery. The point directly below the center of
the SIRWT would provide the highest shielded dose if there was uniform shielding in the vertical direction.
However, the shielding by the cellular slab roof is not uniform, and the dose point in line with the SIRWT
centerline may or may not yield the highest shielded dose. It is expected however, that if this point does
not have the highest shielded dose since it lies below one of the cellular concrete supports, that one very
near to it that does not lie below one of the concrete supports does have the highest dose. A series of
detector points are used to assure that the highest dose point 3 ft above the control room floor is identified.

A grid of detector points is generated with offsets of 7°°, 17, 5, and 15’ in the positive and negative x
directions from the SIRWT centerpoint at (x,y) = (24°,41°). The offsets in the positive and negative y
directions are 1’-1°,2°,5’, and 15°. This results in 81 detector points for each case in the control room and
viewing gallery areas. Detector 1 is the detector in line with the SIRWT centerline.

Table 12 — Detector Point Locations

Detector Point RRC (x coordinate) PHIRC (y coordinate)
ft-in cm ft-in cm
1 24 731.52 41’ 1249.68
2 24°-7 749.3 41’ 1249.68
3 25° 762 41’ 1249.68
4 29° 883.92 41’ 1249.68
5 39 1188.72 41’ 1249.68
6 24 731.52 42°-1” 1282.7
7 24°-7” 749.3 42°-1” 1282.7
8 25° 762 42°-1” 1282.7
9 29° 883.92 42°-1” 1282.7
10 39 1188.72 42°-1” 1282.7
11 24 731.52 43’ 1310.64
12 24°-7” 749.3 43’ 1310.64
13 25° 762 43’ 1310.64
14 29° 883.92 43’ 1310.64
15 39 1188.72 43’ 1310.64
16 24’ 731.52 46’ 1402.08
17 24°-7” 749.3 46’ 1402.08
18 25’ 762 46’ 1402.08
19 29’ 883.92 46’ 1402.08
20 39 1188.72 46’ 1402.08
21 24’ 731.52 56’ 1706.88
22 24°-7” 749.3 56° 1706.88
23 25’ 762 56° 1706.88
24 29’ 883.92 56° 1706.88
25 39 1188.72 56° 1706.88
26 24’ 731.52 39°-11” 1216.66
27 24°-7” 749.3 39°-11” 1216.66
28 25’ 762 39°-11” 1216.66
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Detector Point RRC (x coordinate) PHIRC (y coordinate)
ft-in cm ft-in cm
29 29’ 883.92 39°-11” 1216.66
30 39 1188.72 39°-11” 1216.66
31 24’ 731.52 39’ 1188.72
32 24°-7° 749.3 39’ 1188.72
33 25’ 762 39’ 1188.72
34 29’ 883.92 39’ 1188.72
35 39 1188.72 39’ 1188.72
36 24’ 731.52 36’ 1097.28
37 24°-7° 749.3 36’ 1097.28
38 25’ 762 36’ 1097.28
39 29 883.92 36’ 1097.28
40 39’ 1188.72 36’ 1097.28
41 24’ 731.52 26’ 792.48
42 24°-7° 749.3 26’ 792.48
43 25’ 762 26’ 792.48
44 29’ 883.92 26’ 792.48
45 39° 1188.72 26’ 792.48
46 23°-5” 713.74 41’ 1249.68
47 23’ 701.04 41’ 1249.68
48 19’ 579.12 41’ 1249.68
49 9’ 274.32 41’ 1249.68
50 23°-5” 713.74 42°-1” 1282.7
51 23’ 701.04 42°-1” 1282.7
52 19’ 579.12 42°-1” 1282.7
53 9’ 274.32 42°-1” 1282.7
54 23°-5” 713.74 43’ 1310.64
55 23’ 701.04 43’ 1310.64
56 19’ 579.12 43’ 1310.64
57 9’ 274.32 43’ 1310.64
58 23°-5” 713.74 46’ 1402.08
59 23’ 701.04 46’ 1402.08
60 19’ 579.12 46’ 1402.08
61 9’ 274.32 46’ 1402.08
62 23°-5” 713.74 56 1706.88
63 23’ 701.04 56 1706.88
64 19’ 579.12 56 1706.88
65 9’ 274.32 56° 1706.88
66 23°-5” 713.74 39°-11” 1216.66
67 23’ 701.04 39°-11” 1216.66
68 19’ 579.12 39°-11” 1216.66
69 9’ 274.32 39°-11” 1216.66
70 23°-5” 713.74 39 1188.72
71 23’ 701.04 39’ 1188.72
72 19’ 579.12 39’ 1188.72
73 9’ 274.32 39 1188.72
74 23°-5” 713.74 36’ 1097.28
75 23’ 701.04 36’ 1097.28
76 19’ 579.12 36’ 1097.28
77 9’ 274.32 36’ 1097.28
78 23°-5” 713.74 26’ 792.48
79 23’ 701.04 26’ 792.48
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Detector Point RRC (x coordinate) PHIRC (y coordinate)
ft-in cm ft-in cm

80 19’ 579.12 26’ 792.48

81 9’ 274.32 26’ 792.48

There are various scenarios considered. The following table lists the scenario identification number and a
description of each.

Table 13 — Scenario Listings

Scenario Description
1 Current configuration
0.5 in lead shielding in bottom of SIRWT
1 in lead shielding in bottom of SIRWT
2 in lead shielding in bottom of SIRWT
0.5 in lead shielding on floor of open cells (638’ el.)
1 in lead shielding on floor of open cells (638’ el.)
2 in lead shielding on floor of open cells (638’ el.)
0.5 in lead shielding on ceiling of roof (637’ el.)
1 in lead shielding on ceiling of roof (637’ el.)
2 in lead shielding on ceiling of roof (637’ el.)
0.5 in lead shielding on floor of open cells (638’ el.); 50%
reduction in SIRWT backleakage rate
Current configuration; SIRWT backleakage rates of 4.4 gpm
12 for the first two hours and 0.05 gpm for the remainder of the
event
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A case is run at each time point for the various scenarios. These time points are 2, 8, 24, 96, and 720 hours.
The cases file names are of the form s#c#, where the number following the letter s is the scenario number,
and the number following the letter c is the case number. For example, the case for the 24 hour time point
with the base scenario is s1c3. The dose at each time point is used to determine the 30 day cumulative dose
in a spreadsheet. The following table provides a representation of the spreadsheet calculation used to
determine the overall 30 day dose for the current/base configuration geometry. The detector point with the
maximum dose rate is used. For the current/base configuration geometry that detector point is point 26
from Table 12.

An example calculation for the time period ending at the transient time of 8 hours is described here to
illustrate the calculation method used in the table. The first dose rate of 29.766 mrem/hr is taken from the
QADMOD-GP output file, Out_slcl.dat (for 2 hours). The second dose rate of 65.817 mrem/hr is taken
from the QADMOD-GP output file, Out_slc2.dat (for 8 hours). The average of the rates at each end of the
time period is used. Therefore, the exposure rate used for the time period from 2 to 8 hours is 47.7915
mrem/hr. The dose for the previous time period is calculated as the product of the dose rate and the time
period length. For the time period ending at 8 hours, the dose is calculated as the product of 6 hours (8 — 2
=6) and 47.7915 mrem/hr, which is 286.749 mrem. The dose for the time period under consideration is
multiplied by the control room occupancy factor, which in this case is 1. The cumulative dose is equal to
the dose from the current time period added to the cumulative dose from the previous time period. For the
time period ending at 8 hours, the cumulative dose is calculated as 25.0531 mrem + 286.749 mrem x 1, or
311.8021 mrem (0.312 rem).
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Table 14 — SIRWT Source Cumulative Dose — Scenario 1

Control Cumulative
Transient Dose? for Room Dose.:
Time Dose Rate Prewoqs Occupancy Including
hrs mrem/hr Time Period Facto.r for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 2.9766E+01 25.0531 1 0.025
8 6.5817E+01 286.7490 1 0.312
24 4.9637E+01 923.6320 1 1.235
96 4.8389E+01 3528.9360 0.6 3.353
720 1.3141E+01 | 19197.3600 0.4 11.032
5.2 Sensitivity Scenarios
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The QADMOD-GP input files for scenarios 2, 3, and 4 are listed in Attachments D, E, and F, respectively.

All of the sensitivity scenarios require the addition of the material lead. As such, the values for the input
variables NSET(2), NSET(3), and NSET(4) all increase by 1 to the new values of 7, 8, and 6, respectively.
The variable MATID(7) is set equal to 13, which is the identifier for lead. Variables COMP(6,1) through
COMP(6,6) are left blank, while variable COMP(6,7) is set to 11.3 for the lead density. The density of lead
of 11.3 g/cm3 is from Reference [11].

Scenarios 2, 3, and 4 require a change in the values of ZB(1) and ZB(2), which are the lower and upper
bounds of the cylindrical source. Variable ZB(1) is increased for each scenario according to the thickness
of the lead shielding in the bottom of the SIRWT. The new values for ZB(1) for scenarios 2, 3, and 4 are
577.85 cm, 579.12 ¢cm, and 581.66 cm, respectively. The values for ZB(2) and ADM(1) for surface 34,
which is also equal to the top of the source, are listed in the table below for scenarios 2, 3, and 4.

Table 15 — SIRWT Upper Bound for Scenarios 2, 3, and 4

Scenario 1 Scenario 2 Scenario 3 Scenario 4
Time Source Source Source Source
hr Upper Upper Upper Upper
Bound Bound Bound Bound
cm cm cm cm

0 586.74 588.01 589.28 591.82
0.316667 586.74 588.01 589.28 591.82
2 587.83 589.10 590.37 592.91

8 591.71 592.98 594.25 596.79
24 602.07 603.34 604.61 607.15
96 648.67 649.94 651.21 653.75
720 1052.56 1053.83 1055.10 1057.64

An additional surface is required to represent the top of the lead layer at the bottom of the SIRWT. This

layer is at the same location as the bottom of the source (i.e., ZB(1)). Boundary index number 51 is added
to represent this surface and is of boundary type 3, which is a plane perpendicular to the z-axis. The value
for ADM(1) for surface 51 is the same as the value for ZB(1) for scenarios 2, 3, and 4, which are 577.85
cm, 579.12 cm, and 581.66 cm, respectively.
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Region index number 115 is added to represent the lead in the bottom of the SIRWT. The value for
MATREG for this region is 6, for the lead material composition. Values for IDM(4), IDM(5), and IDM(6)
are 1, 33, and 51 to represent the SIRWT inner surface and the bottom and top of the lead, respectively.
Values for XR(1), XR(2), and XR(3) for region 115 are set to 731.52 cm, 1249.68 cm, and 577.0 cm,
respectively. IDM(5) for region index 1 is changed to 51, since the water is not assumed to penetrate into
the lead. XR(3) for region 1 is changed for scenarios 2, 3, and 4 to 580.39 cm, 581.66 cm, and 582.20 cm,

respectively.

Adding a boundary and region require the increase of the values for NSET(5) and NSET(6) to 51 and 115,

respectively.

Table 16 — SIRWT Source Cumulative Dose — Scenario 2

Control Cumulative
Transient Dose? for Room Dose?
Time Dose Rate Prev1ou§ Occupancy Including
hrs mrem/hr Time Period Facto? for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 1.4872E+01 12.5173 1 0.013
8 3.2374E+01 141.7380 1 0.154
24 2.4200E+01 452.5920 1 0.607
96 2.4189E+01 1742.0040 0.6 1.652
720 6.5905E+00 | 9603.2040 04 5.493

Table 17 — SIRWT Source Cumulative Dose — Scenario 3

Control Cumulative
Transient Dosg for Room Dos§
Time Dose Rate Prevmug Occupancy Including
hrs mrem/hr Time Period Factolr for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 7.4985E+00 6.3112 1 0.006
8 1.6195E+01 71.0805 1 0.077
24 1.2079E+01 226.1920 1 0.304
96 1.2361E+01 879.8400 0.6 0.831
720 3.3835E+00 | 4912.2840 0.4 2.796

Table 18 — SIRWT Source Cumulative Dose — Scenario 4

Control Cumulative
Transient Dosg for Room Dose‘:
Time Dose Rate Prewoqs Occupancy Including
hrs mrem/hr Time Period Factor for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 1.9873E+00 1.6726 1 0.002
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Control Cumulative
Transient Dose' for Room Dose.:
Time Dose Rate Prewoug Occupancy Including
hrs mrem/hr Time Period Factor for Occupancy
mrem Previous Factor
Time Period rem
8 4.1701E+00 18.4722 1 0.020
24 3.1091E+00 58.2336 1 0.078
96 3.3315E+00 231.8616 0.6 0.217
720 9.1875E-01 1326.0780 0.4 0.748
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Scenarios 5, 6, and 7 are for 0.5 in, 1 in, and 2 in of lead shielding on the floor of the cell openings of the
roof structure. The changes described for this scenario are from the base scenario. The QADMOD-GP
input files for scenarios 5, 6, and 7 are listed in Attachments G, H, and I, respectively.

An additional surface is required to represent the top of the lead layer at the bottom of the cell floors.
Boundary index number 51 is added to represent this surface and is of boundary type 3, which is a plane
perpendicular to the z-axis. The value for ADM(1) for surface 51 for scenarios 5, 6, and 7 are 397.51 cm,
398.78 cm, and 401.32 cm, respectively.

44 new regions are required to define the lead shielding on the cell floors. Regions 115 through 158 are
added with MATREG for each region set to 6 for the lead material composition. All of these regions are
bounded by boundary surfaces 29 and 51 (input for variables IDM(4) and IDM(5), respectively), which
represent the cell floors and top of the lead shielding. The lead shielding is assumed to be solid. The other
defining boundary surfaces are listed in the table below for each region. The table also lists the XR(1) (i.e.,
x direction) and XR(2) (i.e., y direction) values that define a point in the region along with XR(3) (i.e., z
direction), which is set to 397 for all lead shield regions.

Table 19 — Lead Shield Geometry Region Parameters

Region
Index IDM IDM IDM IDM XR(1) XR(2)
Number (6) @) (8) %) cm cm
I

115 4 5 13 14 198.12 190.5
116 35 36 14 15 137.16 335.28
117 4 5 15 16 198.12 487.68
118 35 36 16 17 137.16 640.08
119 4 5 17 18 198.12 792.48
120 35 36 18 19 137.16 944.88
121 4 5 19 20 198.12 1097.28
122 35 36 20 21 137.16 1249.68
123 4 5 21 22 198.12 1402.08
124 35 36 22 23 137.16 1554.48
125 4 5 23 24 198.12 1706.88
126 35 36 24 25 137.16 1859.28
127 4 5 25 26 198.12 2004.06
128 5 6 39 41 381 226.06
129 5 6 43 44 381 1092.2
130 5 6 48 49 381 1974.85
131 6 7 13 14 556.26 190.5
132 6 7 15 16 556.26 487.68
133 6 7 17 18 556.26 792.48
134 6 7 19 20 556.26 1097.28
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Region
Index IDM IDM IDM IDM XR(1) XR(2)
Number (6) @) (8) %) cm cm
I
135 6 7 21 22 556.26 1402.08
136 6 7 23 24 556.26 1706.88
137 6 7 25 26 556.26 2004.06
138 7 8 40 14 731.52 271.78
139 7 8 43 44 731.52 1092.2
140 8 9 13 14 906.78 190.5
141 8 9 15 16 906.78 487.68
142 8 9 17 18 906.78 792.48
143 8 9 19 20 906.78 1097.28
144 8 9 21 22 906.78 1402.08
145 8 9 23 24 906.78 1706.88
146 8 9 25 26 906.78 2004.06
147 9 10 43 44 1082.04 1092.2
148 10 11 13 14 1264.92 190.5
149 10 11 15 16 1264.92 487.68
150 10 11 17 18 1264.92 792.48
151 10 11 19 20 1264.92 1097.28
152 37 38 20 21 1148.08 1249.68
153 10 11 21 22 1264.92 1402.08
154 37 38 22 23 1148.08 1554.48
155 10 11 23 24 1264.92 1706.88
156 10 11 25 26 1264.92 2004.06
157 11 12 42 45 1463.04 1066.8
158 11 12 46 47 1463.04 1371.6
Table 20 — SIRWT Source Cumulative Dose — Scenario 5
Control Cumulative
Transient Dosej for Room Dosg
Time Dose Rate Prewoqs Occupancy Including
hrs mrem/hr Time Period Facto.r for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 1.4968E+01 12.5981 1 0.013
8 3.2606E+01 142.7220 1 0.155
24 2.4422E+01 456.2240 1 0.612
96 2.4429E+01 1758.6360 0.6 1.667
720 6.6848E+00 | 9707.5056 0.4 5.550
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Table 21 — SIRWT Source Cumulative Dose — Scenario 6

Control Cumulative
Transient Dose? for Room Dose.:
Time Dose Rate Prewoqs Occupancy Including
hrs mrem/hr Time Period Facto.r for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 7.8120E+00 6.5751 1 0.007
8 1.6775E+01 73.7610 1 0.080
24 1.2517E+01 234.3360 1 0.315
96 1.2807E+01 911.6640 0.6 0.862
720 3.5118E+00 | 5091.4656 0.4 2.898

Table 22 — SIRWT Source Cumulative Dose — Scenario 7

Control Cumulative
Transient Dosg for Room Dos§
Time Dose Rate Prevmqs Occupancy Including
hrs mrem/hr Time Period Factolr for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 2.3593E+00 1.9857 1 0.002
8 4.8893E+00 21.7458 1 0.024
24 3.6680E+00 68.4584 1 0.092
96 3.9021E+00 272.5236 0.6 0.256
720 1.0657E+00 1549.9536 0.4 0.876
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Scenarios 8, 9, and 10 are for 0.5 in, 1 in, and 2 in of lead shielding directly beneath the ceiling of the
control room area. The lead shielding is assumed to extend across the entire ceiling from approximately
column lines 22 to 28 and G to M from Reference [7]. The changes described for this scenario are from the
base scenario. The QADMOD-GP input files for scenarios 8, 9, and 10 are listed in Attachments J, K, and

L, respectively.

An additional surface is required to represent the bottom of the lead layer at the control room area ceiling
roof. Boundary index number 51 is added to represent this surface and is of boundary type 3, which is a
plane perpendicular to the z-axis. The value for ADM(1) for surface 51 for scenarios 8, 9, and 10 are
364.49 cm, 363.22 cm, and 360.68 cm, respectively.

Region index number 115 is added to represent the lead on the ceiling of the control room area. The value
for MATREG for this region is 6, for the lead material composition. Values for IDM(4) through IDM(9)
are 3, 12, 13, 26, 28, and 51 to represent the bounds of the lead shielding. Values for XR(1), XR(2), and
XR(3) for region 115 are set to 731.52 cm, 1249.68 cm, and 365.0 cm, respectively. IDM(8) for region

index 112 is changed to 51.

Adding a boundary and region require the increase of the values for NSET(5) and NSET(6) to 51 and 115,

respectively.
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Table 23 — SIRWT Source Cumulative Dose — Scenario 8

Control Cumulative
Transient Dose? for Room Dose?
Time Dose Rate I’rewoug Occupancy Including
hrs mrem/hr Time Period Facto? for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 1.4866E+01 12.5122 1 0.013
8 3.2360E+01 141.6780 1 0.154
24 2.4196E+01 452.4480 1 0.607
96 2.4183E+01 1741.6440 0.6 1.652
720 6.5920E+00 | 9601.8000 04 5.492

Table 24 — SIRWT Source Cumulative Dose — Scenario 9

Control Cumulative
Transient Dosg for Room Dos§
Time Dose Rate Prevmug Occupancy Including
mrem/hr Time Period Factor for Occupancy
hrs .
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 7.4988E+00 6.3115 1 0.006
8 1.6214E+01 71.1384 1 0.077
24 1.2094E+01 226.4640 1 0.304
96 1.2355E+01 880.1640 0.6 0.832
720 3.3845E+00 | 4910.7240 0.4 2.796

Table 25 — SIRWT Source Cumulative Dose — Scenario 10

Control Cumulative
Transient Dosg for Room Dosg
Time Dose Rate Prewoqs Occupancy Including
hrs mrem/hr Time Period F actor for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 1.9933E+00 1.6777 1 0.002
8 4.1835E+00 18.5304 1 0.020
24 3.1184E+00 58.4152 1 0.079
96 3.3338E+00 232.2792 0.6 0.218
720 9.1935E-01 1326.9828 0.4 0.749
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The scenario 11 sensitivity is for 0.5 inch of lead shielding on the floor of the cell openings of the roof
structure with a 50% decrease in SIRWT backleakage. The description for scenario 11 is for changes to the
files for scenario 5. The QADMOD-GP input files for scenario 11 are listed in Attachment M.

A 50% decrease in SIRWT backleakage requires a change in the photon populations. The RADTRAD-
NAI case pal_sirwt db_ast shield from Attachment A is modified to decrease the backleakage by 50%.
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The total backleakage for all times greater than 0.316667 hr was set to 0.294096 cfm (0.5 x 4.4 gpm x
0.13368 ft*/gal = 0.294096 cfm). The new RADTRAD-NAI case is titled pal_sirwt_db_ast_shield 50bl,
and the output file pal_sirwt_db_ast_shield 50bl.out is presented in Attachment B.

The values from Table 2 are updated in the table below based on the 50% reduction in backleakage to 2.2
gpm. The value for variables ZB(2) and ADM(1) for surface 34 are from the table below for each case.

Table 26 — SIRWT Source Height & Upper Bound (50% Backleakage)

. Tank Tank Height of Source Source
Time - Upper
Volume Volume Water Height
hr 3 . Bound
gal ft in cm
cm
0 4144 554.0 4.00 10.16 586.74
0.316667 4144 554.0 4.00 10.16 586.74
2 4366.2 583.7 4.21 10.70 587.28
8 5158.2 689.5 4.98 12.65 589.23
24 7270.2 971.9 7.02 17.82 594.40
96 16774.2 2242.4 16.19 41.13 617.71
720 99142.2 13253.3 95.70 243.07 819.65

The same process is performed on the 50% backleakage RADTRAD-NALI case as was performed with the
full backleakage case. The following tables list the energy groups, photon populations, and volumetric
source for each group for each case. The photon populations are divided by the volume of liquid in the
SIRWT from Table 26 (converted to appropriate units) to obtain the volume source.

Table 27 — Energy Group Photon Populations (50% Backleakage) — 2 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 2.5337E+10 1.5330E+03
0.02 5.2942E+11 3.2032E+04
0.03 7.1299E+13 4.3139E+06
0.04 1.5891E+12 9.6145E+04
0.05 6.2684E+12 3.7927E+05
0.06 1.5084E+12 9.1262E+04
0.08 1.0839E+13 6.5579E+05

0.1 7.7485E+12 4.6881E+05
0.15 2.2803E+13 1.3797E+06
0.2 6.9031E+13 4.1767E+06
0.3 6.5760E+13 3.9787E+06
0.4 3.1945E+14 1.9328E+07
0.5 7.1402E+14 4.3201E+07
0.6 5.9717E+14 3.6131E+07
0.8 8.4680E+14 5.1235E+07
1.0 4.3985E+14 2.6613E+07
1.5 4.0805E+14 2.4689E+07
2.0 9.4326E+13 5.7071E+06
3.0 5.3878E+12 3.2598E+05
4.0 3.9922E+11 2.4154E+04
5.0 2.3083E+10 1.3966E+03
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Table 28 — Energy Group Photon Populations (50% Backleakage) — 8 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 2.5109E+11 1.2860E+04
0.02 4.2516E+12 2.1774E+05
0.03 4.5179E+14 2.3138E+07
0.04 1.0602E+13 5.4297E+05
0.05 4.8869E+13 2.5028E+06
0.06 1.0819E+13 5.5407E+05
0.08 6.4256E+13 3.2908E+06

0.1 5.4470E+13 2.7897E+06
0.15 5.9037E+13 3.0235E+06
0.2 3.9919E+14 2.0444E+07
0.3 3.3727E+14 1.7273E+07
0.4 1.9624E+15 1.0050E+08
0.5 3.6880E+15 1.8888E+08
0.6 1.6806E+15 8.6073E+07
0.8 1.5652E+15 8.0162E+07
1.0 1.2400E+15 6.3505E+07
1.5 1.2848E+15 6.5800E+07
2.0 2.3487E+14 1.2029E+07
3.0 8.8626E+11 4.5389E+04
4.0 2.4554E+09 1.2575E+02
5.0 2.1107E+05 1.0810E-02

Table 29 — Energy Group Photon Populations (50% Backleakage) — 24 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 2.7716E+11 1.0071E+04
0.02 1.2927E+13 4.6973E+05
0.03 1.2928E+15 4.6975E+07
0.04 3.2467E+13 1.1797E+06
0.05 1.4141E+14 5.1385E+06
0.06 3.3647E+13 1.2226E+06
0.08 1.9917E+14 7.2370E+06

0.1 1.5044E+14 5.4665E+06
0.15 1.6577E+14 6.0236E+06
0.2 1.0632E+15 3.8635E+07
0.3 8.4265E+14 3.0619E+07
0.4 5.7959E+15 2.1060E+08
0.5 7.0425E+15 2.5590E+08
0.6 3.4935E+15 1.2694E+08
0.8 2.8923E+15 1.0510E+08
1.0 1.3336E+15 4.8459E+07
1.5 1.2170E+15 4.4220E+07
2.0 1.6993E+14 6.1745E+06
3.0 7.7243E+12 2.8067E+05
4.0 3.3506E+06 1.2175E-01
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Table 30 — Energy Group Photon Populations (50% Backleakage) — 96 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 9.4223E+10 1.4839E+03
0.02 3.6537E+13 5.7542E+05
0.03 3.3477E+15 5.2723E+07
0.04 1.0771E+14 1.6963E+06
0.05 3.0717E+14 4.8376E+06
0.06 1.1048E+14 1.7400E+06
0.08 6.2761E+14 9.8840E+06

0.1 2.7573E+14 4.3424E+06
0.15 4.4582E+14 7.0211E+06
0.2 2.2971E+15 3.6177E+07
0.3 2.6141E+15 4.1169E+07
0.4 1.8014E+16 2.8370E+08
0.5 4.8268E+15 7.6016E+07
0.6 1.0061E+16 1.5845E+08
0.8 6.8549E+15 1.0796E+08
1.0 1.9165E+15 3.0182E+07
1.5 2.3842E+15 3.7548E+07
2.0 9.9388E+13 1.5652E+06
3.0 6.9296E+13 1.0913E+06

Table 31 — Energy Group Photon Populations (50% Backleakage) — 720 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 4.9282E+11 1.3132E+03
0.02 1.0076E+14 2.6849E+05
0.03 3.3248E+15 8.8592E+06
0.04 4.2555E+14 1.1339E+06
0.05 1.2877E+13 3.4312E+04
0.06 1.8252E+14 4.8634E+05
0.08 5.1617E+14 1.3754E+06

0.1 2.5288E+13 6.7382E+04
0.15 6.2600E+14 1.6680E+06
0.2 3.4905E+14 9.3008E+05
0.3 3.0310E+15 8.0765E+06
0.4 1.3441E+16 3.5814E+07
0.5 4.5956E+15 1.2245E+07
0.6 3.6441E+16 9.7102E+07
0.8 1.9008E+16 5.0648E+07
1.0 2.4266E+15 6.4658E+06
1.5 4.6310E+15 1.2340E+07
2.0 4.2835E+13 1.1414E+05
3.0 1.5299E+14 4.0765E+05
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The following table lists the results for 0.5 inch of lead shielding on the floor of the cell openings of the

roof structure with a 50% decrease in SIRWT backleakage.

Table 32 — SIRWT Source Cumulative Dose — Scenario 11

Page 38 of 45

Control Cumulative
Transient Dosg for Room Dosc?
Time Dose Rate .Prev10u.s Occupancy Including
hrs mrem/hr Time Period Facto.r for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 7.5776E+00 6.3778 1 0.006
8 1.7300E+01 74.6328 1 0.081
24 1.4452E+01 254.0160 1 0.335
96 1.9374E+01 1217.7360 0.6 1.066
720 7.2918E+00 | 8319.7296 0.4 4.394

The scenario 12 sensitivity is for the current configuration with a decrease in SIRWT backleakage. The
backleakage rate is 4.4 gpm for the first two hours and 0.05 gpm for the remainder of the event. The
description for scenario 12 is for changes to the files for scenario 1. The QADMOD-GP input files for
scenario 12 are listed in Attachment R.

The decrease in SIRWT backleakage requires a change in the photon populations. The RADTRAD-NAI
case developed and provided by Palisades personnel, pal_sirwt norefill_db_ast, employs a backleakage
rate of 4.4 gpm until 2 hours and a rate of 0.05 gpm after 2 hours. The RADTRAD-NALI case output file
pal_sirwt norefill db_ast.out is presented in Attachment P.

The values from Table 2 are updated in the table below based on the reduction in backleakage. The value
for variables ZB(2) and ADM(1) for surface 34 are from the table below for each case.

Table 33 — SIRWT Source Height & Upper Bound (Reduced Backleakage)

Time Tank Tank Height of Source ?})uer
Volume Volume Water Height pp
hr 3 . Bound
gal ft in cm
cm
0 4144 554.0 4.00 10.16 586.74
0.316667 4144 554.0 4.00 10.16 586.74
2 4588.4 6134 443 11.25 587.83
8 4606.4 615.8 4.45 11.29 587.87
24 4654.4 622.2 4.49 11.41 587.99
96 4870.4 651.1 4.70 11.94 588.52
720 6742.4 901.3 6.51 16.53 593.11

The same process is performed on the reduced backleakage RADTRAD-NAI case as was performed with
the full backleakage case. The activity in units of photons/sec grouped into energy levels was provided in
MicroShield files by Palisades personnel. The relavent MicroShield files are presented in Attachment Q.
The following tables list the energy groups, photon populations, and volumetric source for each group for
each case. The photon populations are divided by the volume of liquid in the SIRWT from Table 33
(converted to appropriate units) to obtain the volume source.
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Table 34 — Energy Group Photon Populations (Reduced Backleakage) — 2 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 4.6102E+10 2.6543E+03
0.02 1.1428E+12 6.5794E+04
0.03 1.8011E+14 1.0370E+07
0.04 4.3279E+12 2.4917E+05
0.05 1.2767E+13 7.3503E+05
0.06 5.2268E+12 3.0093E+05
0.08 2.5957E+13 1.4945E+06

0.1 1.8205E+13 1.0481E+06
0.15 4.8618E+13 2.7991E+06
0.2 2.1532E+14 1.2397E+07
0.3 1.4414E+14 8.2986E+06
0.4 6.5988E+14 3.7992E+07
0.5 1.5426E+15 8.8815E+07
0.6 1.3577E+15 7.8167E+07
0.8 1.7911E+15 1.0312E+08
1.0 8.9364E+14 5.1450E+07
1.5 8.0930E+14 4.6595E+07
2.0 1.8532E+14 1.0670E+07
3.0 1.0272E+13 5.9140E+05
4.0 7.2984E+11 4.2020E+04
5.0 4.1477E+10 2.3880E+03

Table 35 — Energy Group Photon Populations (Reduced Backleakage) — 8 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 6.0135E+10 3.4487E+03
0.02 1.2078E+12 6.9267E+04
0.03 1.8304E+14 1.0497E+07
0.04 4.2030E+12 2.4104E+05
0.05 1.3100E+13 7.5125E+05
0.06 5.4970E+12 3.1525E+05
0.08 3.6338E+13 2.0839E+06

0.1 1.7126E+13 9.8219E+05
0.15 1.9592E+13 1.1236E+06
0.2 4.0365E+14 2.3149E+07
0.3 1.1000E+14 6.3082E+06
0.4 5.8963E+14 3.3815E+07
0.5 1.1290E+15 6.4749E+07
0.6 6.3730E+14 3.6548E+07
0.8 5.5509E+14 3.1834E+07
1.0 3.7372E+14 2.1433E+07
1.5 3.6771E+14 2.1088E+07
2.0 6.6787E+13 3.8302E+06
3.0 2.2961E+11 1.3168E+04
4.0 6.3382E+08 3.6349E+01
5.0 3.7778E+04 2.1665E-03
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Table 36 — Energy Group Photon Populations (Reduced Backleakage) — 24 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 2.3985E+10 1.3614E+03
0.02 1.3283E+12 7.5389E+04
0.03 2.1769E+14 1.2356E+07
0.04 4.6998E+12 2.6675E+05
0.05 1.3668E+13 7.7577E+05
0.06 6.1705E+12 3.5023E+05
0.08 6.8226E+13 3.8724E+06

0.1 1.7036E+13 9.6692E+05
0.15 1.9632E+13 1.1143E+06
0.2 3.7539E+14 2.1306E+07
0.3 1.0139E+14 5.7547E+06
0.4 6.2241E+14 3.5326E+07
0.5 7.3605E+14 4.1777E+07
0.6 5.3601E+14 3.0423E+07
0.8 4.1809E+14 2.3730E+07
1.0 1.5967E+14 9.0624E+06
1.5 1.2535E+14 7.1144E+06
2.0 1.7170E+13 9.7452E+05
3.0 7.1163E+11 4.0391E+04
4.0 3.0599E+05 1.7367E-02

Table 37 — Energy Group Photon Populations (Reduced Backleakage) — 96 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 3.6445E+09 1.9768E+02
0.02 1.6415E+12 8.9038E+04
0.03 2.9472E+14 1.5986E+07
0.04 6.7670E+12 3.6705E+05
0.05 1.2699E+13 6.8880E+05
0.06 8.5159E+12 4.6191E+05

0.08 1.3269E+14 7.1972E+06
0.1 1.3246E+13 7.1846E+05
0.15 2.2085E+13 1.1979E+06
0.2 1.0496E+14 5.6931E+06
0.3 1.3118E+14 7.1152E+06
0.4 7.9577E+14 4.3163E+07
0.5 2.0428E+14 1.1080E+07
0.6 7.0481E+14 3.8229E+07
0.8 4.8509E+14 2.6312E+07
1.0 1.1556E+14 6.2682E+06
1.5 1.0064E+14 5.4589E+06
2.0 4.1133E+12 2.2311E+05
3.0 2.7189E+12 1.4747E+05
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Table 38 — Energy Group Photon Populations (Reduced Backleakage) — 720 hr

Energy Activity Volume Source
MeV photons/sec photons/sec-cm’
0.015 1.3148E+10 5.1513E+02
0.02 3.2504E+12 1.2735E+05
0.03 1.5521E+14 6.0812E+06
0.04 1.8560E+13 7.2718E+05
0.05 3.8838E+11 1.5217E+04
0.06 9.3254E+12 3.6538E+05
0.08 3.3736E+13 1.3218E+06

0.1 8.7700E+11 3.4362E+04
0.15 2.1741E+13 8.5185E+05
0.2 1.5107E+13 5.9189E+05
0.3 1.0593E+14 4.1506E+06
0.4 3.9212E+14 1.5363E+07
0.5 1.4730E+14 5.7712E+06
0.6 2.2217E+15 8.7047E+07
0.8 1.2872E+15 5.0434E+07
1.0 1.2324E+14 4.8287E+06
1.5 1.4893E+14 5.8352E+06
2.0 1.2418E+12 4.8653E+04
3.0 4.1079E+12 1.6095E+05

The following table lists the results for the current configuration with a decrease in the SIRWT backleakage
rate to 4.4 gpm for the first two hours and 0.05 gpm for the remainder of the event.

Table 39 — SIRWT Source Cumulative Dose — Scenario 12

Control Cumulative
Transient Dosg for Room Dos§
Time Dose Rate Prevmug Occupancy Including
hrs mrem/hr Time Period Factolr for Occupancy
mrem Previous Factor
Time Period rem
0 0 - 1 0
0.31667 0 0 1 0
2 2.9324E+01 24.6810 1 0.025
8 1.0387E+01 119.1330 1 0.144
24 3.5831E+00 111.7608 1 0.256
96 3.0045E+00 237.1536 0.6 0.398
720 3.9729E+00 | 2176.9488 0.4 1.269
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ATTACHMENT A

RADTRAD-NAI Output for Nuclide Source

pal sirwt db ast shield.out

Page Al of A113
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HEHHAFH USSR R
RADTRAD-NAI Version 1.1la(QA) run on Feb 24, 2005 at 12:54:09
HEHH A H A A R

FHEHHHHHEE R R R R

File information

R R R R R

Plant file name

Inventory file name
Scenario file name
Release file name

Dose conversion file name

pal/newLOCA/db/pal sirwt db_ast shield.psf
pal/newLOCA/palisades loca be ast.nif
pal/newLOCA/db/pal_sirwt_db ast_ shield.psf
pal/newLOCA/pal loca_eccs_ast.rft
pal/newLOCA/nai-1101-001rev0.dct

HHHH# HHH HHHHH # # # HHH#E # # 0 HHHHH
# # # # # H# # # # # # #
# # # # # O##  # # # # # #
LEiisis HHHE HHE #O# # # HEH # # #
# # # # O#  ## # # # #
# # # # # ## # # # #
# #H## # # # # # HH#HH #

*RADTRAD-NAI 1.1la(QA)
*24 Feb 2005 12:54:04
** Palisades LOCA Design Basis AST
** STRWT Backleakage Dose
** Modified for SIRWT source activity for shielded dose
* %
*Nuclide inventory file
pal/newLOCA/palisades_loca be ast.nif
*Plant power
2703
*Compartments
3
*Compartment 1:
Containment Sump

3
57577

0

0

0

0
*Compartment 2:
Environment

2
2e+20

0

0

0

0
*Compartment 3:
Control Room

1
35923

0

1

0

0
*Pathways

5
*Pathway 1:
SIRWT Backleakage

1

2
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2
*Pathway 2:
Control Room Unfiltered Makeup
2
3
2
*Pathway 3:
Control Room Filtered Makeup
2
3
2
*Pathway 4:
Control Room Unfiltered Inleakage
2
3
2
*Pathway 5:
Control Room Exhaust
3
2
2
*Sources
3
11
20
30
*dose conversion factors filename
pal/newLOCA/nai-1101-001rev0.dcf
*release fraction and timing filename
pal/newLOCA/pal loca_eccs_ast.rft
0.008333
1
1
*Todine
010
*Overlying pool
*aerosol model
0
*elemental model
0
*organic model
0
*pH tracking
0
*Compartment detail
*Compartment 1:

1

*spray model

0

0

0

*filter model

0

*deposition model

0

0

*Compartment 2:
1

*spray model

0

0

0

*filter model

0

*deposition model

0

0

*Compartment 3:
1

*spray model
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

0
0
0
*filter model
1
3
0 0 99 99 99
0.025 1413.6 99 99 99
720 1413.6 99 99 99
*deposition model
0
0
*Pathways:
*Pathway 1
*filter efficiency model
1
10
0.316667 0.588192 100 100 100
4.17 0.588192 100 100 100
11.11 0.588192 100 100 100
22.22 0.588192 100 100 100
111.11 0.588192 100 100 100
305.56 0.588192 100 100 100
402.78 0.588192 100 100 100
500 0.588192 100 100 100
597.22 0.588192 100 100 100
694 .44 0.588192 100 100 100
*Pathway 2
*filter efficiency model
1
3
0 384.2 0 0 O
0.025 0 0 0 O
720 0 0 0 O
*Pathway 3
*filter efficiency model
1
3
0 0 99 99 99
0.025 1413.6 99 99 99
720 1413.6 99 99 99
*Pathway 4
*filter efficiency model
1
3
00O0O0DO
0.025 85 0 0 O
720 85 0 0 O
*Pathway 5
*filter efficiency model
1
3
0 384.2 0 0 O
0.025 1498.6
720 1498.6 0
*x/q tables
4
EAB
2
0 0.000539
720 0.000539
LPZ
6
0 6.66e-05
2 3.03e-05
8 2.04e-05
24 8.67e-06
96 2.54e-06
720 2.54e-06
Control Room-Normal

00O
00
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

6
0 0.0957
2 0.0759
8 0.0287
24 0.0219
96 0.0165
720 0.0165
Control Room-Emergency
6
0 0.000966
2 0.000792
8 0.000313
24 0.00022
96 0.000164
720 0.000164
*dose locations
3
*location name, compartment number and x/g table
EAB
2
1
*br model
1
4
0 0.00035
8 0.00018
24 0.00023
720 0.00023
*of model
0
*location x/g input to be included
0
*location name, compartment number and x/g table
LPZ
2
2
*br model
1
4
0 0.00035
8 0.00018
24 0.00023
720 0.00023
*of model
0
*location x/g input to be included
0
*location name, compartment number and x/g table
Control Room
3
0
*br model
1
2
0 0.00035
720 0.00035
*of model
1
4
01
24 0.6
96 0.4
720 0.4
*location x/q input to be included
1
*number of intake combinations
3
*intake combinations
213
314
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

4 1 3

*time step count
3

0 le-06

0.001 0.02

720 0.02

*show plant, scenario, event, step, model
1

R o R R

HEHHHFH USSR R R R R
RADTRAD-NAI Version 1.1la(QA) run on Feb 24, 2005 at 12:54:09
HEHASH A A A R

H#HHHHHHH A A
Plant Description

R R R R R

Number of Nuclides = 107

Inventory Power = 2.5806E+03 MwWth
Plant Power Level = 2.7030E+03 Mwth
Number of compartments = 3

Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00)
Name: Containment Sump
Compartment volume = 5.7577E+04 (Cubic feet)

Pathways into and out of compartment 1
Pathway to compartment number 2: SIRWT Backleakage

Compartment number 2

Name: Environment

Pathways into and out of compartment 2
Pathway to compartment number 3: Control Room Unfiltered Makeup
Pathway to compartment number 3: Control Room Filtered Makeup
Pathway to compartment number 3: Control Room Unfiltered Inleakage
Pathway from compartment number 1: SIRWT Backleakage
Pathway from compartment number 3: Control Room Exhaust

Compartment number 3
Name: Control Room

Compartment volume = 3.5923E+04 (Cubic feet)
Removal devices within compartment:
Filter(s)

Pathways into and out of compartment 3
Pathway to compartment number 2: Control Room Exhaust
Pathway from compartment number 2: Control Room Unfiltered Makeup
Pathway from compartment number 2: Control Room Filtered Makeup
Pathway from compartment number 2: Control Room Unfiltered Inleakage

Total number of pathways = 5

HH#HHHHHHH R
RADTRAD-NAI Version 1.1la(QA) run on Feb 24, 2005 at 12:54:09

HH##HHHHHHH

HH#HHHHHHH A

Scenario Description
HH##HHFHH

Time between shutdown and first release = 8.3330E-03 (Hours)
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Radioactive Decay is enabled
Calculation of Daughters is enabled

Iodine fractions

Aerosol = 0.0000E+00
Elemental = 1.0000E+00
Organic = 0.0000E+00

COMPARTMENT DATA
Compartment number
Compartment number

Compartment number

1: Containment Sump
2: Environment

3: Control Room

Compartment Filter Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 0.0000E+00 9.9000E+01 9.9000E+01 9.9000E+01
2.5000E-02 1.4136E+03 9.9000E+01 9.9000E+01 9.9000E+01
7.2000E+02 1.4136E+03 9.9000E+01 9.9000E+01 9.9000E+01

PATHWAY DATA

Pathway number 1: SIRWT Backleakage

Pathway Filter:

Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
3.1667E-01 5.8819E-01 1.0000E+02 1.0000E+02 1.0000E+02
4.1700E+00 5.8819E-01 1.0000E+02 1.0000E+02 1.0000E+02
1.1110E+01 5.8819E-01 1.0000E+02 1.0000E+02 1.0000E+02
2.2220E+01 5.8819E-01 1.0000E+02 1.0000E+02 1.0000E+02
1.1111E+02 5.8819E-01 1.0000E+02 1.0000E+02 1.0000E+02
3.0556E+02 5.8819E-01 1.0000E+02 1.0000E+02 1.0000E+02
4.0278E+02 5.8819E-01 1.0000E+02 1.0000E+02 1.0000E+02
5.0000E+02 5.8819E-01 1.0000E+02 1.0000E+02 1.0000E+02
5.9722E+02 5.8819E-01 1.0000E+02 1.0000E+02 1.0000E+02
6.9444E+02 5.8819E-01 1.0000E+02 1.0000E+02 1.0000E+02

Pathway number 2: Control Room Unfiltered Makeup

Pathway Filter:

Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 3.8420E+02 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-02 0.0000E+00 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: Control Room Filtered Makeup

Pathway Filter:

Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 0.0000E+00 9.9000E+01 9.9000E+01 9.9000E+01
2.5000E-02 1.4136E+03 9.9000E+01 9.9000E+01 9.9000E+01
7.2000E+02 1.4136E+03 9.9000E+01 9.9000E+01 9.9000E+01

Pathway number 4: Control Room Unfiltered Inleakage

Pathway Filter:

Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
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2.5000E-02 8.5000E+01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 8.5000E+01 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 5: Control Room Exhaust

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 3.8420E+02 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-02 1.4986E+03 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 1.4986E+03 0.0000E+00 0.0000E+00 0.0000E+00

X/Q DATA

X/Q table 1: EAB

Time (hr) X/Q (s * m™-3)
0.0000E+00 5.3900E-04
7.2000E+02 5.3900E-04

X/Q table 2: LPZ

Time (hr) X/Q (s * m™-3)
0.0000E+00 6.6600E-05
2.0000E+00 3.0300E-05
8.0000E+00 2.0400E-05
2.4000E+01 8.6700E-06
9.6000E+01 2.5400E-06
7.2000E+02 2.5400E-06

X/Q table 3: Control Room-Normal

Time (hr) X/Q (s * m™-3)
0.0000E+00 9.5700E-02
2.0000E+00 7.5900E-02
8.0000E+00 2.8700E-02
2.4000E+01 2.1900E-02
9.6000E+01 1.6500E-02
7.2000E+02 1.6500E-02

X/Q table 4: Control Room-Emergency

Time (hr) X/Q (s * m™-3)
0.0000E+00 9.6600E-04
2.0000E+00 7.9200E-04
8.0000E+00 3.1300E-04
2.4000E+01 2.2000E-04
9.6000E+01 1.6400E-04
7.2000E+02 1.6400E-04

LOCATION DATA
Location EAB is in compartment 2
Using X/Q Table 1

Location Breathing Rate Data

Time (hr) Breathing Rate (m”™3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 2.3000E-04

Location LPZ is in compartment 2

Using X/Q Table 2

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec™-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 2.3000E-04
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Location Control Room is in compartment 3

Inleakage X/Q Table Assignments
Inleakage Path Source Path X/Q Table

2 1 3
3 1 4
4 1 3

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec™-1)
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04

Location Occupancy Factor Data

Time (hr) Occupancy Factor
0.0000E+00 1.0000E+00
2.4000E+01 6.0000E-01
9.6000E+01 4.0000E-01
7.2000E+02 4.0000E-01

USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS

Time Time step
0.0000E+00 1.0000E-06
1.0000E-03 2.0000E-02
7.2000E+02 2.0000E-02

HAHHHFHHAHHEH A H A H A A A R A
RADTRAD-NAI Version 1.1la(QA) run on Feb 24, 2005 at 12:54:09
HEHHASHHSHH SRR RS SRS S S R R R

#HHH A #OHHHEE HHEEE # # HHHHA
# # # # # # # # # #
# # # # # # # # # #
# # # # # #HHHE # # #
# # # # # # # # #
# # # # # # # # #
HH#H HH#H# # # HH#HH #

HH##H A
Dose, Detailed Model and Detailed Inventory Output
HH##HFHHH

Detailed model information at time (H) = 0.0083

EAB Doses:

Time (h) = 0.0083 Whole Body Thyroid Skin TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 O0.0000E+00 0.00O0OE+00

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

LPZ Doses:
Time (h) = 0.0083 Whole Body Thyroid Skin TEDE
Delta dose (rem) 0.0000E+00 O0.00OOE+00 0.0000E+00 0.0000E+00

Accumulated dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00 0.0000E+00
Control Room Doses:

Time (h) = 0.0083 Whole Body Thyroid Skin TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 O0.0000E+00 0.00O0OE+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Containment Sump Transport Group Inventory:
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 0.0083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 0.0083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Atmosphere

0.
0
0.
0

Deposition Recirculating

o O o o

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

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

SIRWT Backleakage Transport Group

Time (h) = 0.0083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

o O oo

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

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

o O oo

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

o O o o

Inventory:

Environment Transport Group Inventory:

Time (h) = 0.0083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

o O oo

Present

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

Release

Rate/s
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O oo

SIRWT Backleakage Transport Group Inventory:

Time (h) = 0.0083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Overlying

o O oo

o O oo

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

Integral
Release
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 0.0083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 0.0083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 0.0083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

o O O o

o O o o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00
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Calculation Number: NAI-1180-002, Rev. 2

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Transport

o O O o

Group Inventory:

Overlying

Sump Pool
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.000QE+00

Deposition Recirculating

Time (h) = 0.0083 Atmosphere
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Time (h) = 0.0083 Surfaces

Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

o O oo

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

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Detailed model information at time

EAB Doses:
Time (h) = 0.0250 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 0.0000E+00
LPZ Doses:
Time (h) = 0.0250 Whole Body

(H)

= 0.0250
Thyroid Skin
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
Thyroid Skin

TEDE
0.0000E+00
0.0000E+00

TEDE
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Delta dose (rem)
Accumulated dose

Control Room Doses:
Time (h) = 0.0250

Delta dose (rem)
Accumulated dose

(rem)

(rem)

0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
Whole Body Thyroid
0.0000E+00 0.0000E+0O0
0.0000E+00 0.0000E+00

0.0000E+00
0.0000E+00

Skin
0.0000E+00
0.0000E+00

Containment Sump Compartment Atmosphere Nuclide Inventory:

Time (h) = 0.0250
Rb-86
Sr-89
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Ba-137m
Br-82
Br-83
Br-84

ci kg
5.1155E+01 6.2869E-07
9.3140E-02 3.2059E-09
3.6151E+04 2.9160E-04
5.2223E+04 5.0593E-06
7.4351E+04 6.5634E-05
8.1376E+04 3.0505E-06
6.9158E+04 1.9693E-05
1.7915E+00 9.5709E-09
2.0109E+01 7.8745E-09
3.8388E+03 2.9670E-03
1.6150E+03 2.2036E-05
3.4015E+03 3.9106E-02
8.1062E+02 4.1563E-07
8.3150E+00 4.0302E-10
4.3886E-03 5.2394E-11
1.2826E-01 2.8585E-10
1.3055E+02 1.4332E-09
6.8679E+04 1.6231E-06
1.2375E+03 1.5345E-07
2.9501E+04 2.4576E-07
3.5919E+04 2.5842E-07
2.3608E+02 4.3897E-10
1.3819E+02 1.2764E-07
4.8686E+03 3.0819E-07
8.4191E+03 1.1960E-07

Containment Sump Transport Group Inventory:

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

0.0250
(atoms)
(atoms)

(atoms)
(kg)

0.0250
(atoms)
(atoms)

(atoms)
(kg)

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

SIRWT Backleakage Transport Group

0.0250
(atoms)
(atoms)

(atoms)
(kg)

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

Atmosphere Sump

8.9316E+16 0.0000E+00
1.7683E+21 0.0000E+00
0.0000E+00 0.0000E+00
4.2098E-02 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Inventory:

Pathway

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

Environment Transport Group Inventory:

Time (h) =
Noble gases
Elemental I
Organic I

0.0250
(atoms)
(atoms)
(atoms)

Present Release
Release Rate/s
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

Atoms
.4024E+18
.1693E+16
.3405E+21
.3082E+19
.9719E+20
.3709E+19
.7847E+19
.3336E+16
.5127E+16
.3334E+22
.7577E+19
.7190E+23
.9254E+18
.9241E+15
.4086E+14
.2943E+15
.3931E+15
.0829E+18
.8961E+17
.6818E+18
.7486E+18
.9296E+15
.3743E+17
.2361E+18
.5747E+17

ONORRPRPAOAOAJORNMNMNREREOR WD ORENDNDREDNDD

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Integral

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

WHROORFRRPRPAENDME PP WONMRPRPUORJONDWNRERWR

.0000E+00
.0000E+00

TEDE
.0000E+00
.0000E+00

Bq

.8927E+12
.4462E+09
.3376E+15
.9322E+15
.7510E+15
.0109E+15
.5589E+15
.6285E+10
.4405E+11
.4204E+14
.9757E+13
.2586E+14
.9993E+13
.0766E+11
.6238E+08
.7456E+09
.8303E+12
.5411E+15
.5786E+13
.0915E+15
.3290E+15
.7348E+12
L1131E+12
.8014E+14
.1151E+14

Page A12 of A113



NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Aerosols (kg)

0.0000E+00 0.0000E+00

SIRWT Backleakage Transport Group Inventory:

Time (h) = 0.0250
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 0.0250
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 0.0250
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 0.0250
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Exhaust Transport Group Inventory:

Time (h) = 0.0250
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Transport

Time (h) = 0.0250
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 0.0250
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Group Inventory:

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

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

Overlying

o O o o

Pool

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

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 0.0250
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Detailed model information at time (H) = 0.3167
EAB Doses:
Time (h) = 0.3167 Whole Body Thyroid Skin
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

Accumulated dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00

LPZ Doses:
Time (h) = 0.3167 Whole Body Thyroid Skin
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Control Room Doses:

Time (h) = 0.3167 Whole Body Thyroid Skin
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00

Containment Sump Compartment Atmosphere Nuclide Inventory:

Time (h) = 0.3167 Ci kg Atoms

Rb-86 3.0338E+03 3.7285E-05 2.6109E+20
Sr-89 1.1688E+02 4.0232E-06 2.7223E+19
I-131 2.1437E+06 1.7291E-02 7.9488E+22
I-132 2.9579E+06 2.8656E-04 1.3073E+21
I-133 4.3835E+06 3.8695E-03 1.7521E+22
I-134 4.1521E+06 1.5564E-04 6.9948E+20
I-135 3.9798E+06 1.1332E-03 5.0552E+21
Xe-133 3.7096E+03 1.9818E-05 8.9736E+19
Xe-135 4.2257E+04 1.6547E-05 7.3814E+19
Cs-134 2.2777E+05 1.7604E-01 7.9116E+23
Cs-136 9.5765E+04 1.3066E-03 5.7858E+21
Cs-137 2.0182E+05 2.3203E+00 1.0199E+25
I-130 4.7317E+04 2.4261E-05 1.1239E+20
Kr-83m 1.5799E+04 7.6576E-07 5.5560E+18
Xe-131m 9.1232E+00 1.0892E-07 5.0071E+17
Xe-133m 2.6539E+02 5.9146E-07 2.6781E+18
Xe-135m 2.1068E+05 2.3128E-06 1.0317E+19
Cs-138 3.1681E+06 7.4871E-05 3.2673E+20

PO WUuRrdWoRRRERRR 3R

TEDE
.0000E+00
.0000E+00

TEDE
.0000E+00
.0000E+00

TEDE
.0000E+00
.0000E+00

Bag

.1225E+14
.3247E+12
.9315E+16
.0944E+17
.6219E+17
.5363E+17
.4725E+17
.3726E+14
.5635E+15
.4275E+15
.5433E+15
.4675E+15
.7507E+15
.8457E+14
.3756E+11
.8194E+12
.7951E+15
L1722E+17
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Cs-134m
Rb-88
Rb-89
Ba-137m
Br-82
Br-83
Br-84

W N oR WwVwRE O

.8478E+04
.2396E+06
.5949E+05
.8326E+05
.1526E+03
.6544E+05
.4112E+05

.4915E-06
.0326E-05
.9032E-06
.4076E-07
.5303E-06
.6803E-05
.8460E-06

R g9 Wwo P o

Containment Sump Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Atmosphere

1.
1
0.
2

Deposition Recirculating

o O o o

8260E+20
.0440E+23
0000E+00
.4978E+00

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

SIRWT Backleakage Transport Group

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

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

o O O o

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

o O o o

Inventory:

Environment Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

o O O o

Present

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

Release

Rate/s
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

SIRWT Backleakage Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.8162E+19
.0668E+19
.6710E+19
.4979E+18
.5303E+19
.2191E+20
.4742E+19

W R U R JWw

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Integral
Release
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

P O Wwo Wk N

Control Room Unfiltered Inleakage Transport Group Inventory:

.5337E+15
.5864E+16
.5501E+16
.7806E+15
.0165E+14
.8214E+15
.2621E+16
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Transport

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Group Inventory:

Atmosphere Sump

0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 O0.000O0E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

Overlying

o O O o

Pool

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

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Detailed model information at time (H) =

0.5083
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

EAB Doses:

Time (h) = 0.5083
Delta dose (rem)
Accumulated dose
LPZ Doses:

Time (h) = 0.5083
Delta dose (rem)
Accumulated dose

Control Room Doses:

Time (h) = 0.5083
Delta dose (rem)
Accumulated dose

Containment Sump Compartment Atmosphere Nuclide

Time 0.5083
Rb-86
Sr-89
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Ba-137m
Br-82
Br-83
Br-84

(h) =

(rem)

(rem)

(rem)

Whole Body
1.7437E-03
1.7437E-03

Whole Body
2.1545E-04
2.1545E-04

Whole Body
1.4031E-04
1.4031E-04

ci
.9919E+03
.2550E+02
.5267E+06
.7307E+06
.1814E+06
.1753E+06
.4200E+06
.7766E+03
.1181E+05
.7489E+05
.5755E+05
.3218E+05
.7046E+04
.9292E+04
.4112E+01
.9906E+02
.7430E+05
.3297E+06
.0766E+05
.6663E+06
.3474E+05
.2435E+05
.3368E+04
.1327E+05
.3696E+05

BB RPRP WORRESEPAOAONWIWRE WERE OO NI WN B
AONPRFPOTOAREFEPRPUORNMEWWNDNDUUOERENDODNION

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

kg

.1350E-05
.7619E-06
.8447E-02
.5830E-04
.3394E-03
.3149E-04
.8281E-03
.2230E-05
.3782E-05
.8975E-01
.1497E-03
.8190E+00
.9504E-05
.9044E-06
.8787E-07
.5579E-06
.2068E-06
.0232E-04
.3350E-05
.3881E-05
.7252E-06
.0311E-07
.2348E-05
.6160E-05
.2077E-06

Containment Sump Transport Group Inventory:

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

0.5083
(atoms)
(atoms)

(atoms)
(kg)

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

0.5083
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) = 0.5083
Rb-86
Sr-89

I-131

Atmosphere
4.7722E+20
1.7127E+23
0.0000E+00
4.1111E+00

o O o o

Deposition Recirculating

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

o O o o
o O o o

Inventory for

ci

4.7138E-01 5.
.7575E-10
.6859E-06

2.5443E-02 8
3.3299E+02 2

Sump

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

Filter

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

Skin
2.7731E-03
2.7731E-03

Skin
3.4265E-04
3.4265E-04

Skin
7.5661E-03
7.5661E-03

Inventory:

Atoms
.2960E+20
.2521E+19
.3077E+23
.0909E+21
.8704E+22
.0403E+21
.1549E+21
.3649E+20
.9530E+20
.3022E+24
.5190E+21
.6787E+25
.8300E+20
.3818E+19
.3233E+18
.0542E+18
.3227E+19
.4652E+20
.9998E+19
.4994E+19
.5506E+19
.6511E+18
.0682E+19
.8981E+20
.4504E+19

BRHONPOURNNRRPPEPRORREPNORNDNERGR

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

SIRWT Backleakage

kg
7932E-09

Atoms
4.0567E+16
5.9257E+15
1.2347E+19

HFRE R HWOWRRPNORNRPUORD WNONNRR®OR

1.
9.
1.

TEDE
.7437E-03
.7437E-03

TEDE
.1545E-04
.1545E-04

TEDE
.4031E-04
.4031E-04

Bg

.8470E+14
.3435E+12
.3049E+17
.7503E+17
.6571E+17
.2849E+17
.3754E+17
.6173E+14
.1369E+15
.3871E+16
.8295E+15
.2291E+16
.8507E+15
.4538E+15
.9215E+11
.5865E+13
.7549E+16
.6020E+17
.9835E+15
.1652E+16
.4586E+16
.2001E+16
.9462E+14
.5291E+16
.6168E+16

Bg
7441E+10
4137E+08
2320E+13
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LOCA Direct Shine Doses from the SIRWT for Palisades
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I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Ba-137m
Br-82
Br-83
Br-84

.4081E+02
.7761E+02
.7010E+02
.0624E+02
.5400E+01
.4878E+01
.1368E+01
.2754E+00
.9804E+02
.0166E+01
.4083E+02
.8267E+01
.2950E+01
.2623E+00
.9025E+01
.1262E+01

B WERE WORREWIWERE WO Ul o
UOUNEFEFOORREOWWNDNEREDNDU D

SIRWT Backleakage Transport Group Inventory:

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

0.5083

Environment Integral Nuclide Release:

Time (h) = 0.5083
Xe-133

Xe-135

Kr-83m

Xe-131m

Xe-133m

Xe-135m

Pathway
Filter
.0000E+00
.6165E+19
.0000E+00
.8821E-04

W o+ o

Ci
.0790E+00
.2370E+01
.3341E+00
.6612E-03
.7147E-02
.1404E+01

[ EENEN SR
Ul WwWN o

Environment Transport Group Inventory:

0.5083
(atoms)
(atoms)

(atoms)
(kg)

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

Filter Pathway Nuclide

Time (h) =
Rb-86
Sr-89
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Ba-137m
Br-82
Br-83
Br-84

0.5083

Present

Release
.3512E+15
.0000E+00
.0000E+00
.0000E+00

o oonN
O O O W

Inventory for

ci
.7138E-01
.5443E-02
.3299E+02
.4081E+02
.7761E+02
.7010E+02
.0624E+02
.5400E+01
.4878E+01
.1368E+01
.2754E+00
.9804E+02
.0166E+01
.4083E+02
.8267E+01
.2950E+01
.2623E+00
.9025E+01
.1262E+01

BWHRE WORRFWIWERE WU W
U NRFPFOOOREFEOUWWNNDRENDUSDNDO®OU

.2705E-08 1.9483E+17
.9817E-07 2.7085E+18
.1371E-08 9.6042E+16
.7263E-07 7.7006E+17
.7361lE-05 1.2296E+20
.0299E-07 8.9887E+17
.6063E-04 1.5852E+21
.7303E-09 1.7281E+16
.4068E-09 4.1050E+16
.2607E-09 5.6656E+15
.1732E-09 8.0285E+15
.3505E-10 4.2971E+15
.1268E-11 2.6932E+14
.1660E-09 8.5631E+15
.4703E-09 1.7923E+16
.8619E-10 4.2025E+15
kg Atoms

.7644E-09 2.6101E+16
.8441E-09 2.1609E+16
.1006E-10 1.5241E+15
.1772E-11 1.4606E+14
.7193E-10 7.7850E+14
.6431E-10 2.5173E+15
Release Integral
Rate/s Release

.2655E+13 5.2675E+16
.0000E+00 O0.0000E+00
.0000E+00 O0.000QE+00
.0000E+00 O0.0000E+00

SIRWT Backleakage

kg Atoms
.7932E-09 4.0567E+16
.7575E-10 5.9257E+15
.6859E-06 1.2347E+19
.2705E-08 1.9483E+17
.9817E-07 2.7085E+18
.1371E-08 9.6042E+16
.7263E-07 7.7006E+17
.7361E-05 1.2296E+20
.0299E-07 8.9887E+17
.6063E-04 1.5852E+21
.7303E-09 1.7281E+16
.4068E-09 4.1050E+16
.2607E-09 5.6656E+15
.1732E-09 8.0285E+15
.3505E-10 4.2971E+15
.1268E-11 2.6932E+14
.1660E-09 8.5631E+15
.4703E-09 1.7923E+16
.8619E-10 4.2025E+15

SIRWT Backleakage Transport Group Inventory:

RPN WORDdW PRSP OWUWRNDMRPRUORNDNDNDR

PR RRPWOWRNRUORNMNNONREROR

.6310E+13
.5072E+13
.1094E+13
.2431E+13
.3098E+12
.5047E+11
.1606E+12
.6919E+11
.4728E+13
.7616E+11
.2106E+12
.2659E+12
.2192E+12
.6707E+10
.4439E+12
.5267E+12

Bq

.9923E+10
.5770E+11
.6036E+11
.8466E+07
.8544E+09
.9019E+12

Bg

.7441E+10
.4137E+08
.2320E+13
.6310E+13
.5072E+13
.1094E+13
.2431E+13
.3098E+12
.5047E+11
.1606E+12
.6919E+11
.4728E+13
.7616E+11
.2106E+12
.2659E+12
.2192E+12
.6707E+10
.4439E+12
.5267E+12
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Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.6165E+19
.0000E+00
.8821E-04

w o r o

Control Room Unfiltered Makeup Transport Group Inventory:

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

0.5083
(atoms)
(atoms)

(atoms)
(kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Exhaust Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Compartment Atmosphere Nuclide Inv

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

0.5083

Control Room Transport

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway

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

ci kg

4.0879E-03 2.1839E-11
4.6758E-02 1.8310E-11
1.6433E-02 7.9647E-13
1.0084E-05 1.2039E-13
2.9230E-04 6.5143E-13
1.9842E-01 2.1782E-12

Group Inventory:

Atmosphere Sump

1.9956E+14 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

entory:

Atoms
.8887E+13
.1677E+13
.7788E+12
.5344E+11
.9496E+12
.7167E+12

o N U U OO

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Makeup Transport Group Inventory:

NBRE WwWo R R

Bg

.5125E+08
.7301E+09
.0801E+08
.7311E+05
.0815E+07
.3415E+09
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Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

o O O o

o O o o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Detailed model information at time

EAB Doses:
Time (h) = 1.8083
Delta dose (rem)

Accumulated dose
LPZ Doses:

Time (h) = 1.8083
Delta dose (rem)
Accumulated dose
Control Room Doses:
Time (h) = 1.8083

Delta dose (rem)
Accumulated dose

Containment Sump Compartment Atmosphere Nuclide

Time 1.8083
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95

(h) =

(rem)

(rem)

(rem)

NNMNNMNNMRPRNMNRERRPRRPRRPW

Whole Body
1.0979E-01
1.1153E-01

Whole Body
1.3566E-02
1.3781E-02

Whole Body
4.0875E-02
4.1016E-02

ci
.0365E+04
.5792E+06
.0766E+05
.6967E+06
.2983E+06
.8581E+03
.0337E+04
.8867E+05
.0677E+04
.5508E+04
.2834E+04
.5691E+04

AR R ORE O0OWR®D JUTWw

1.8083

Thyroid Skin
.0000E+00 1.8273E-01
.0000E+00 1.8551E-01

Thyroid Skin
.0000E+00 2.2579E-02
.0000E+00 2.2922E-02

Thyroid Skin
.0000E+00 2.2898E+00
.0000E+00 2.2973E+00
Inventory:

kg Atoms
.7318E-04 2.6132E+21
.4358E-02 3.6781E+23
.8928E-01 5.2813E+24
.6805E-04 3.0975E+21
.0329E-04 6.7610E+20
.4153E-06 2.2852E+19
.2927E-04 5.4879E+21
.9608E-05 1.2835E+20
.1974E-06 4.0131E+19
.1873E-03 7.5267E+21
.1944E-05 7.4155E+19
.5701E-04 4.1649E+21

OV WWJI0J0O oy Wwuu

TEDE
.0979E-01
.1153E-01

TEDE
.3566E-02
.3781E-02

TEDE
.0875E-02
.1016E-02

Bg

.1235E+15
.8431E+16
.9835E+15
.2778E+16
.8036E+16
.8750E+13
.5247E+14
.9809E+15
.6504E+14
.4378E+14
.4485E+14
.5058E+14
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Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97

OCHRFEFANRPNMNEBANMWSORFRNDMWWEAEWRWAEONUURUOUOANUNINRESRPREJONMPUOREWUNMRENDMONMNDNDNBENMNUOWNDUDREREODS WOWROORENDDNDW

.2859E+05
.9270E+05
.6839E+05
.3387E+05
.0275E+04
.6700E+05
.7450E+05
.5432E+05
.7357E+05
.9591E+04
.5126E+05
.6771E+05
.9484E+05
.0224E+06
.8553E+07
.3959E+07
.6347E+07
.5086E+07
.5509E+07
.3384E+05
.5520E+06
.2849E+06
.5755E+05
.0247E+06
.0757E+06
.5731E+06
.4855E+04
.3308E+04
.0557E+04
.1564E+04
.6027E+04
.6643E+04
.2689E+04
.6660E+03
.0127E+05
.8549E+01
.5211E+01
.5419E+01
.6568E+03
.6651E+00
.9538E+02
.0060E+00
.8191E+05
.4120E+05
.8984E+02
.6672E+04
.6408E+06
.1154E+06
.8095E+05
.6851E+06
.6252E+05
.2423E+03
.6141E+04
.5327E+03
.6435E+05
.3449E+05
.0497E+06
.5677E+03
.2378E+05
.9653E+04
.1493E+06
.4469E+04
.3818E+05
.6246E+05
.5233E+03
.9937E+01
.1342E+01
.2779E+03
.1650E+02
.5441E+03

2
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.8512E-04
.5664E-05
.3159E-03
.9915E-05
.3994E-02
.9785E-04
.4023E-03
.5192E-04
.4155E-04
.2574E-03
.5423E-05
.5672E-03
.2057E-04
.6543E-02
.3031E-01
.2899E-03
.9741E-02
.4036E-04
.2959E-02
.2493E-03
.9932E-04
.7660E+00
.3065E-02
.3277E+01
.5766E-05
.5148E-02
.8690E-05
.8897E-06
.3746E-07
.1606E-03
.4367E-05
.4624E-02
.3693E-04
.1948E-04
.0228E-03
.8358E-03
.4471E-01
.7667E-02
.5206E-02
.8514E-04
.9124E-05
.6598E-05
.9836E-04
.1078E-05
.0419E-06
.7156E-05
.1924E-05
.4452E-04
.9639E-05
.0699E-05
.1693E-06
.8536E-04
.4689E-02
.2271E-05
.6043E-06
.1844E-06
.1269E-05
.3123E-04
.8362E-05
.4326E-07
.9965E-06
.0768E-05
.8820E-08
.0685E-06
.1619E-08
.0303E-04
.3192E-04
.3191E-05
.2608E-09
.5499E-07

NUTOUFRFAOAOBNMRPPRENMENMREFUONMNDNOINDMNMONMREPEONMENMNMEREFRERPONSNSNPSERPOOWOWNMEERRENMRERONSS OO NMNRPREOINDMNDDNMNDMOANORERRSDS WD

.1675E+21
.3860E+20
.8621E+22
.1422E+20
.3632E+23
.1348E+21
.6497E+21
.0922E+20
.7122E+20
.4930E+22
.1205E+20
.5989E+22
.8528E+21
.5474E+22
.0588E+24
.5009E+22
.2522E+23
.2261E+21
.7807E+22
.6565E+21
.4578E+21
.9365E+24
.7853E+22
.0232E+26
.8493E+20
.5119E+23
.2452E+20
.5155E+19
.1275E+18
.2281E+21
.5530E+20
.1158E+22
.4189E+21
.8949E+20
.6167E+21
.1755E+21
.1661E+23
.6979E+23
.1296E+23
.2123E+21
.2178E+20
.1373E+20
.3821E+21
.2549E+20
.2372E+19
.6824E+20
.7624E+20
.3068E+20
.6802E+20
.1009E+20
.9119E+18
.0021E+20
.1530E+23
.0203E+20
.1166E+19
.3629E+18
.4053E+20
.5593E+21
.2842E+20
.3203E+18
.7568E+19
.1474E+20
.2055E+17
.7174E+19
.9279E+16
.1850E+21
.1253E+20
.9524E+19
.3097E+15
.2039E+18

W B NDMNNUOVWURSIRPNMNOWWDD OORPRPREROAOFRRPNMNOAONMNMMNMNMNREFOAORUURNWORNMNWENDMOWSNSWOOORFONMRPREEFOWRREWREOONDS® ORR

.2158E+16
.0830E+16
.9303E+15
.9532E+15
.9702E+15
.1789E+15
.3856E+16
.1610E+16
.3822E+16
.8349E+15
.5197E+16
.2054E+15
.8309E+16
.8583E+17
.0565E+18
.2565E+18
.0848E+18
.2817E+17
.6838E+18
.6520E+15
.4423E+16
.4540E+16
.5429E+16
.4913E+16
.9802E+16
.5205E+16
.0296E+15
.2324E+15
.9060E+14
.2779E+15
.0730E+15
.7258E+15
.3948E+14
.5764E+14
.5947E+16
.7963E+12
.6279E+11
.7050E+11
.7230E+14
.1608E+10
.0929E+13
.5922E+11
.1530E+16
.3724E+16
.1824E+13
.1686E+14
.0871E+17
L2627E+17
.7795E+16
.3635E+17
.0133E+15
.1997E+14
.7072E+15
.3071E+14
.7808E+15
.9763E+15
.8838E+16
.5401E+14
.6780E+16
.4671E+15
.9526E+16
.6453E+15
.1128E+15
.7110E+15
.6362E+13
.9577E+12
.2697E+12
.7282E+13
.3106E+12
.5313E+14
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Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-95
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.8488E+02
.4616E+03
.7447E+03
.6532E+03
.6330E+03
.3349E+02
.9067E+04
.1083E+02
.8063E+03
.5396E+02
.1883E+01
.0565E+05
.0586E+05
.3028E+06
.4839E+05
.2369E+02
.8912E+03
.0449E+03

B OO NE BN OWONIWNR
P WO OVOURREREDDUOONDWENDDNDD

Containment Sump Transport Group Inventory:

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

1.8083
(atoms)
(atoms)

(atoms)
(kg)

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

1.8083
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) =
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134

1.8083

Atmosphere
1.0817E+22
1.3643E+24
0.0000E+00
2.6432E+01

o O oo

.8534E-07 3.0766E+18
.6554E-03 1.0878E+22
.2793E-05 9.2744E+19
.9315E-05 7.8065E+19
.6030E-06 1.4369E+19
.4973E-05 1.0162E+20
.1700E-07 2.1621E+18
.4709E-09 1.8698E+16
.0958E-05 4.3132E+19
.3347E-09 2.7770E+16
.1830E-10 7.4994E+14
.7593E-06 6.4584E+19
.7783E-05 7.1812E+20
.4577E-04 1.0576E+21
.2112E-06 6.6037E+19
.7157E-07 1.9201E+18
.0449E-05 7.7046E+19
.5544E-06 3.8522E+18

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

Deposition Recirculating

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

o O o o
o O o o

Inventory for

ci
.4511E+01
.2387E+02
.2515E+01
.7001E+02
.1267E+02
.3097E-01
.0791E+00
.6749E+01
.1650E+00
.0073E+01
.0168E+00
.0145E+01
.2976E+02
.1558E+02
.0598E+02
.2864E+01
.1700E+01
.5946E+01
.4789E+02
.3736E+02
.4752E+02
.9583E+01
.7564E+02
.6229E+01
.9541E+02
.9833E+03
.3049E+04
.4386E+04
.5707E+04
.0534E+04
.0805E+04
.0919E+03

PNRPNMNRPRPRPRPOWRPRPRWHEFOANWURRERERE OR O0WOODO®U OB O
WU WNREFRPOAONMNMENMOOUUOSOIWNODNNDMNNESERNMNREWORSREWDNDR

Filter

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

SIRWT Backleakage

kg Atoms
.7834E-07 1.2488E+18
.1474E-05 1.4530E+20
.1168E-04 2.0855E+21
.8483E-07 1.2232E+18
.0787E-08 2.6699E+17
.5273E-09 1.0220E+16
.2944E-07 2.1801E+18
.0055E-08 6.5816E+16
.4473E-09 1.5847E+16
.6887E-07 2.9722E+18
.7167E-09 2.9283E+16
.5945E-07 1.6447E+18
.7055E-07 1.6457E+18
.1981E-08 1.3371E+17
.2839E-06 1.9200E+19
.8643E-09 4.5105E+16
.4751E-06 5.3830E+19
.8130E-08 4.4810E+17
.5377E-07 2.6259E+18
.9993E-08 2.8006E+17
.5898E-08 2.6506E+17
.0761E-06 9.8445E+18
.7937E-08 8.3736E+16
.1984E-06 1.0263E+19
.4506E-07 1.1265E+18
.5327E-06 2.9804E+19
.0526E-04 4.8387E+20
.3937E-06 6.3583E+18
.2693E-05 1.0275E+20
.9489E-07 1.7747E+18
.9242E-06 2.6427E+19
.4394E-04 3.7928E+21

PFPNMNNNMNOWRORREWERERONERE OO
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.8404E+12
.1080E+13
.3856E+14
.8317E+14
.7420E+13
.9739E+13
.4455E+15
.0001E+13
.7783E+14
.6797E+13
.0969E+11
.5009E+16
.9169E+15
.5204E+16
.3990E+16
.3077E+13
.9197E+14
.4966E+14

Bg

.3691E+11
.3083E+13
.5731E+12
.4790E+13
.8969E+13
.0746E+10
.9893E+11
.5797E+12
.0211E+11
.7269E+11
.3362E+11
.7537E+11
.8010E+12
.2766E+12
.9214E+12
.9560E+12
.1729E+12
.4400E+12
.4718E+12
.2482E+13
.4582E+12
.2457E+11
.3899E+13
.4505E+12
.2301E+12
.3382E+13
.8282E+14
.3227E+14
.5115E+14
.8977E+14
.6978E+14
.0401E+13
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Cs-136 4.5760E+02
Cs-137 9.6757E+02
Ba-139 4.2480E+02
Ba-140 1.0161E+03
La-140 2.5345E+01
La-141 1.5930E+01
La-142 4.1688E+00
Ce-141 2.4311E+01
Ce-143 2.2122E+01
Ce-144 1.8419E+01
Pr-143 8.9657E+00
Nd-147 3.8170E+00
Np-239 2.7692E+02
Pu-238 1.9171E-02
Pu-239 6.0065E-03
Pu-240 6.0888E-03
Pu-241 1.8389E+00
Am-241 6.5757E-04
Cm-242 1.1664E-01
Cm-244 2.7666E-03
I-130 2.6602E+02
Cs-138 2.7666E+03
Cs-134m 2.2984E+02
Rb-88 9.1774E+02
Rb-89 7.7668E+01
Sb-124 1.2804E+00
Sb-125 1.8220E+01
Sb-126 1.3950E+00
Te-131 1.0439E+02
Te-133 5.3110E+01
Te-134 4.1451E+02
Te-125m 3.7782E+00
Te-133m 2.8581E+02
Ba-141 1.5658E+01
Ba-137m 1.0581E+03
Pd-109 1.7560E+01
Rh-106 5.4568E+01
Rh-103m 1.0364E+02
Tc-101 6.0153E-01
Eu-154 3.1566E-02
Eu-155 2.4224E-02
Eu-156 5.0463E-01
La-143 4.6006E-02
Nb-97 3.7689E+00
Nb-95m 7.3005E-02
Pm-147 9.7207E-01
Pm-148 1.4788E+00
Pm-149 3.0222E+00
Pm-151 1.0397E+00
Pm-148m 2.1067E-01
Pr-144 1.6964E+01
Pr-144m 3.3956E-01
Sm-153 1.8979E+00
Y-94 1.7927E-01
Y-95 8.6416E-03
Y-91m 2.0337E+02
Br-82 4.8397E+01
Br-83 1.0528E+03
Br-84 2.9642E+02
Am-242 2.4629E-01
Np-238 3.1161E+00
Pu-243 1.5973E+00

2
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.2437E-06
.1124E-02
.5970E-08
.3879E-05
.5598E-08
.8168E-09
.9122E-10
.5320E-07
.3312E-08
.7748E-06
.3314E-07
.7183E-08
.1937E-06
.1198E-06
.6635E-05
.6721E-05
.7851E-05
.9159E-07
.5194E-08
.4197E-08
.3640E-07
.5382E-08
.8501E-08
.6453E-09
.5879E-10
.3197E-08
.7647E-05
.6692E-08
.8182E-09
.6771E-10
.2348E-08
.0978E-07
.1200E-08
.1453E-10
.9674E-09
.2010E-09
.5330E-11
.1862E-09
.5882E-12
.1966E-07
.2093E-08
.1578E-09
.9788E-13
.4018E-10
.9166E-10
.0486E-06
.0006E-09
.6272E-09
.4228E-09
.8618E-09
.2449E-10
.8723E-12
.3273E-09
L.7117E-12
.6717E-14
.8928E-09
.4703E-08
.6639E-08
.2110E-09
.0469E-10
.2024E-08
.1383E-10

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 1.8083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 6.2266E+20

Organic I (atoms) 0.0000E+00

P W9 WbdhWWwNDNRPRRPJIODUWWERERPRONWMNMEAENRO® OOURUNDWOJ0OWWUERENMNOGWOOEPDPRAOANNWREONREWERERREOOR®DN

.7647E+19
.8897E+22
.1252E+17
.9703E+19
.9614E+17
.2030E+16
.2350E+15
.6440E+18
.4028E+17
.4151E+19
.6071E+17
.9329E+17
.0078E+18
.8335E+18
.4349E+20
.7049E+19
.4607E+19
.7875E+17
.7581E+16
.4400E+16
.3186E+17
.8532E+17
.2809E+17
.2320E+16
.7810E+15
.5549E+17
.5020E+19
.9781lE+16
.3583E+15
.1178E+15
.5492E+16
.0107E+18
.0713E+16
.1625E+14
.6480E+15
.5310E+16
.7093E+13
.8629E+16
.7357E+13
.6794E+17
.0239E+17
.5352E+16
.0967E+12
.7031E+14
.2149E+15
.2958E+18
.6624E+16
.0827E+16
.6744E+15
.0128E+16
.3883E+14
.8302E+12
.7033E+16
.0966E+13
.9614E+11
.2379E+16
.2830E+17
.8351E+17
.0190E+16
.5821E+14
.0425E+16
.5212E+15

U ORFRWRPRYIWOANPRPOdIWRUWNREFRREPORNWNMONWURRERREPRWUOAOBRNDMWORORBSANMNOAONMNDNREREWOOOWOEREU WOWEREWR

.6931E+13
.5800E+13
.5717E+13
.7596E+13
.3775E+11
.8940E+11
.5424E+11
.9949E+11
.1850E+11
.8150E+11
.3173E+11
.4123E+11
.0246E+13
.0934E+08
.2224E+08
.2529E+08
.8040E+10
.4330E+07
.3158E+09
.0236E+08
.8429E+12
.0236E+14
.5040E+12
.3956E+13
.8737E+12
.7374E+10
.7416E+11
.1616E+10
.8623E+12
.9651E+12
.5337E+13
.3979E+11
.0575E+13
.7936E+11
.9148E+13
.4973E+11
.0190E+12
.8348E+12
.2257E+10
.1680E+09
.9627E+08
.8671E+10
.7022E+09
.3945E+11
.7012E+09
.5967E+10
.4714E+10
.1182E+11
.8470E+10
.7948E+09
.2765E+11
.2564E+10
.0224E+10
.6329E+09
.1974E+08
.5248E+12
.7907E+12
.8952E+13
.0967E+13
.1128E+09
.1530E+11
.9099E+10
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Aerosols (kg)

Environment Integral Nuclide Release:

Time (h) = 1.8083
Xe-133

Xe-135

Kr-83m

Xe-131m

Xe-133m

Xe-135m

1.2517E-02

Ci
.4432E+02
.5907E+03
.9286E+02
.6373E-01
.0283E+01
.0215E+03

wWEWwWwR R
W N RO

Environment Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 1.8083
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238

Present

Release
.4707E+16
.0000E+00
.0000E+00
.0000E+00

o O o ul
O O o3

Inventory for

ci
.4511E+01
.2387E+02
.2515E+01
.7001E+02
.1267E+02
.3097E-01
.0791E+00
.6749E+01
.1650E+00
.0073E+01
.0168E+00
.0145E+01
.2976E+02
.1558E+02
.0598E+02
.2864E+01
.1700E+01
.5946E+01
.4789E+02
.3736E+02
.4752E+02
.9583E+01
.7564E+02
.6229E+01
.9541E+02
.9833E+03
.3049E+04
.4386E+04
.5707E+04
.0534E+04
.0805E+04
.0919E+03
.5760E+02
.6757E+02
.2480E+02
.0161E+03
.5345E+01
.5930E+01
.1688E+00
.4311E+01
.2122E+01
.8419E+01
.9657E+00
.8170E+00
.7692E+02
.9171E-02

FNWORNMNNBARNRPAORRPRPNRNEFRPRPRPEPOWRRPWHOAWURREREREWORO®OIOO®OU OB O R
PR ARUWONNMARNMNREFOANOUWNREFANNMRENUOOUUTOIWNDNNNNNEBRNDREWRDRWND R

kg Atoms
.7100E-07 3.4910E+18
.2291E-07 2.7787E+18
.9041E-08 1.3815E+17
.3425E-09 1.9963E+16
.2917E-08 1.0377E+17
.3169E-08 1.4796E+17
Release Integral
Rate/s Release
.5982E+14 6.6796E+18
.0000E+00 O0.0000QE+00
.0000E+00 0.0000E+00
.0000E+00 O0.0000E+00

SIRWT Backleakage

kg Atoms
.7834E-07 1.2488E+18
.1474E-05 1.4530E+20
.1168E-04 2.0855E+21
.8483E-07 1.2232E+18
.0787E-08 2.6699E+17
.5273E-09 1.0220E+16
.2944E-07 2.1801E+18
.0055E-08 6.5816E+16
.4473E-09 1.5847E+16
.6887E-07 2.9722E+18
.7167E-09 2.9283E+16
.5945E-07 1.6447E+18
.7055E-07 1.6457E+18
.1981E-08 1.3371E+17
.2839E-06 1.9200E+19
.8643E-09 4.5105E+16
.4751E-06 5.3830E+19
.8130E-08 4.4810E+17
.5377E-07 2.6259E+18
.9993E-08 2.8006E+17
.5898E-08 2.6506E+17
.0761E-06 9.8445E+18
.7937E-08 8.3736E+16
.1984E-06 1.0263E+19
.4506E-07 1.1265E+18
.5327E-06 2.9804E+19
.0526E-04 4.8387E+20
.3937E-06 6.3583E+18
.2693E-05 1.0275E+20
.9489E-07 1.7747E+18
.9242E-06 2.6427E+19
.4394E-04 3.7928E+21
.2437E-06 2.7647E+19
.1124E-02 4.8897E+22
.5970E-08 1.1252E+17
.3879E-05 5.9703E+19
.5598E-08 1.9614E+17
.8168E-09 1.2030E+16
.9122E-10 1.2350E+15
.5320E-07 3.6440E+18
.3312E-08 1.4028E+17
.7748E-06 2.4151E+19
.3314E-07 5.6071E+17
.7183E-08 1.9329E+17
.1937E-06 3.0078E+18
.1198E-06 2.8335E+18

P WRERF o

N R WONOORFUOUWRWEDS JWOUDS INNDNEPEJUOUORUNRERWDSEDSEWWWWWNDNWERENDERENDOU

Bg

.3397E+12
.8857E+13
.4536E+13
.3458E+10
.8048E+11
.1179E+14

Bq

.3691E+11
.3083E+13
.5731E+12
.4790E+13
.8969E+13
.0746E+10
.9893E+11
.5797E+12
.0211E+11
.7269E+11
.3362E+11
.7537E+11
.8010E+12
.2766E+12
.9214E+12
.9560E+12
.1729E+12
.4400E+12
.4718E+12
.2482E+13
.4582E+12
.2457E+11
.3899E+13
.4505E+12
.2301E+12
.3382E+13
.8282E+14
.3227E+14
.5115E+14
.8977E+14
.6978E+14
.0401E+13
.6931E+13
.5800E+13
.5717E+13
.7596E+13
.3775E+11
.8940E+11
.5424E+11
.9949E+11
.1850E+11
.8150E+11
.3173E+11
L4123E+11
.0246E+13
.0934E+08
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LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Pu-239 6.0065E-03
Pu-240 6.0888E-03
Pu-241 1.8389E+00
Am-241 6.5757E-04
Cm-242 1.1664E-01
Cm-244 2.7666E-03
I-130 2.6602E+02
Cs-138 2.7666E+03
Cs-134m 2.2984E+02
Rb-88 9.1774E+02
Rb-89 7.7668E+01
Sb-124 1.2804E+00
Sb-125 1.8220E+01
Sb-126 1.3950E+00
Te-131 1.0439E+02
Te-133 5.3110E+01
Te-134 4.1451E+02
Te-125m 3.7782E+00
Te-133m 2.8581lE+02
Ba-141 1.5658E+01
Ba-137m 1.0581E+03
Pd-109 1.7560E+01
Rh-106 5.4568E+01
Rh-103m 1.0364E+02
Tc-101 6.0153E-01
Eu-154 3.1566E-02
Eu-155 2.4224E-02
Eu-156 5.0463E-01
La-143 4.6006E-02
Nb-97 3.7689E+00
Nb-95m 7.3005E-02
Pm-147 9.7207E-01
Pm-148 1.4788E+00
Pm-149 3.0222E+00
Pm-151 1.0397E+00
Pm-148m 2.1067E-01
Pr-144 1.6964E+01
Pr-144m 3.3956E-01
Sm-153 1.8979E+00
Y-94 1.7927E-01
Y-95 8.6416E-03
Y-91m 2.0337E+02
Br-82 4.8397E+01
Br-83 1.0528E+03
Br-84 2.9642E+02
Am-242 2.4629E-01
Np-238 3.1161E+00
Pu-243 1.5973E+00

2

OR WRAOARBABRRLRERLRNORJORRERL,EOUREWRORNMNHENRARRERL,JIUNINOREWWRREN O

.6635E-05
.6721E-05
.7851E-05
.9159E-07
.5194E-08
.4197E-08
.3640E-07
.5382E-08
.8501E-08
.6453E-09
.5879E-10
.3197E-08
.7647E-05
.6692E-08
.8182E-09
.6771E-10
.2348E-08
.0978E-07
.1200E-08
.1453E-10
.9674E-09
.2010E-09
.5330E-11
.1862E-09
.5882E-12
.1966E-07
.2093E-08
.1578E-09
.9788E-13
.4018E-10
.9166E-10
.0486E-06
.0006E-09
.6272E-09
.4228E-09
.8618E-09
.2449E-10
.8723E-12
.3273E-09
.7117E-12
.6717E-14
.8928E-09
.4703E-08
.6639E-08
.2110E-09
.0469E-10
.2024E-08
.1383E-10

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 1.8083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 6.2266E+20
Organic I (atoms) 0.0000E+00
Aerosols (kg) 1.2517E-02

P WaWwWwd WwNhRPREPEPJORUUWWws P oOoONDWNBDNREOO®SOOWOUEREUNDOWLNNOWWU ENDOOWOWKD™DBDOADN

.4349E+20
.7049E+19
.4607E+19
.7875E+17
.7581E+16
.4400E+16
.3186E+17
.8532E+17
.2809E+17
.2320E+16
.7810E+15
.5549E+17
.5020E+19
.9781E+16
.3583E+15
.1178E+15
.5492E+16
.0107E+18
.0713E+16
.1625E+14
.6480E+15
.5310E+16
.7093E+13
.8629E+16
.7357E+13
.6794E+17
.0239E+17
.5352E+16
.0967E+12
.7031E+14
.2149E+15
.2958E+18
.6624E+16
.0827E+16
.6744E+15
.0128E+16
.3883E+14
.8302E+12
.7033E+16
.0966E+13
.9614E+11
.2379E+16
.2830E+17
.8351E+17
.0190E+16
.5821E+14
.0425E+16
.5212E+15

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 1.8083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway

UFORPRWHEFIQWOANRFFANIWRUWNRERFRPRPOFERNMWNMNONWURRERPRPREPWUOAOBRANWOREORRANDONDND

.2224E+08
.2529E+08
.8040E+10
.4330E+07
.3158E+09
.0236E+08
.8429E+12
.0236E+14
.5040E+12
.3956E+13
.8737E+12
.7374E+10
.7416E+11
.1616E+10
.8623E+12
.9651E+12
.5337E+13
.3979E+11
.0575E+13
.7936E+11
.9148E+13
.4973E+11
.0190E+12
.8348E+12
.2257E+10
.1680E+09
.9627E+08
.8671E+10
.7022E+09
.3945E+11
.7012E+09
.5967E+10
.4714E+10
.1182E+11
.8470E+10
.7948E+09
.2765E+11
.2564E+10
.0224E+10
.6329E+09
.1974E+08
.5248E+12
.7907E+12
.8952E+13
.0967E+13
.1128E+09
.1530E+11
.9099E+10
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

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

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O oo

Control Room Exhaust Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Compartment

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

1.8083

Control Room Transport

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

ci kg
3.1148E-01 1.6641E-09
3.3666E+00 1.3183E-09
8.6152E-01 4.1757E-11
7.8758E-04 9.4027E-12
2.2220E-02 4.9520E-11
8.7270E+00 9.5804E-11

Group Inventory:

Atmosphere Sump

1.4413E+16 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

Atmosphere Nuclide Inventory:

Atoms
.5347E+15
.8808E+15
.0297E+14
.3225E+13
.2422E+14
.2737E+14

BN W0

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

W o NWwWR R

Control Room Unfiltered Inleakage Transport Group Inventory:

Bg

.1525E+10
.2456E+11
.1876E+10
.9141E+07
.2214E+08
.2290E+11
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Detailed model information at time

EAB Doses:

Time (h) = 2.0000
Delta dose (rem)
Accumulated dose (rem)

LPZ Doses:

Time (h) = 2.0000
Delta dose (rem)
Accumulated dose (rem)
Control Room Doses:
Time (h) = 2.0000

Delta dose (rem)
Accumulated dose (rem)

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 2.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135

BN WNDUBSREOUOWOWEREORNDMNWDNMDNMNMMNMNMNMNMNRERRERW

Whole Body
3.6494E-02
1.4803E-01

Whole Body
4 .5093E-03
1.8291E-02

Whole Body
1.7941E-02
5.8957E-02

ci
.0581E+04
.5932E+06
.0863E+05
.6881E+06
.2472E+06
.0893E+03
.0624E+04
.2904E+05
.0589E+04
.5733E+04
.2857E+04
.5921E+04
.3086E+05
.9521E+05
.7075E+05
.3109E+05
.0991E+04
.6836E+05
.7730E+05
.3585E+05
.7668E+05
.0035E+04
.3946E+05
.6922E+05
.9706E+05
.0587E+06
.8757E+07
.2642E+07
.6431E+07
.1898E+07
.4951E+07

(H) = 2.0000
Thyroid Skin
.0000E+00 6.2530E-02
.0000E+00 2.4804E-01
Thyroid Skin
.0000E+00 7.7263E-03
.0000E+00 3.0648E-02
Thyroid Skin
.0000E+00 1.0199E+00
.0000E+00 3.3173E+00
Inventory:
kg Atoms
3.7584E-04 2.6318E+21
5.4838E-02 3.7106E+23
7.9633E-01 5.3285E+24
4.6568E-04 3.0817E+21
9.9226E-05 6.4951E+20
3.8402E-06 2.5696E+19
8.4096E-04 5.5652E+21
2.3803E-05 1.5581E+20
6.1711E-06 3.9961E+19
1.1979E-03 7.5933E+21
1.1957E-05 7.4232E+19
6.6289E-04 4.2021E+21
6.8985E-04 4.1963E+21
5.6142E-05 3.4151E+20
8.3891E-03 4.9049E+22
1.9501E-05 1.1185E+20
2.4208E-02 1.3753E+23
1.9946E-04 1.1440E+21
1.4128E-03 6.6995E+21
1.4864E-04 6.9389E+20
1.4273E-04 6.7680E+20
5.3045E-03 2.5153E+22
4.4859E-05 2.0942E+20
5.6171E-03 2.6222E+22
6.2335E-04 2.8656E+21
1.6663E-02 7.6019E+22
2.3196E-01 1.0663E+24
3.1623E-03 1.4427E+22
4.9815E-02 2.2556E+23
8.2085E-04 3.6890E+21
1.2800E-02 5.7098E+22

RPONRFRPRPRPOAWRRPWRAOANMDDRRPERELOO®OWONODID® O O

TEDE
.6494E-02
.4803E-01

TEDE
.5093E-03
.8291E-02

TEDE
.7941E-02
.8957E-02

Bg

.1315E+15
.8947E+16
.0191E+15
.2459E+16
.6147E+16
.7305E+13
.6307E+14
.4744E+15
.6179E+14
.5213E+14
.4573E+14
.5907E+14
.2242E+16
.0923E+16
.0018E+16
.8502E+15
.9967E+15
.2293E+15
.3960E+16
.0926E+16
.3937E+16
.8513E+15
.4760E+16
.2610E+15
.8391E+16
.8717E+17
.0640E+18
.2078E+18
.0880E+18
.1021E+17
.6632E+18
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Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-95
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

W IO UUNNRERES»RRPRPWAOPRPUONIWNMNRPOONRONOMONREFS®NMNNDMOOWOWORERNWHSAEWONMSPRPRAOANIJIUOSINDNRARPEJONMBPPUUTONOWOND ONODNDWN

.9157E+05
.1566E+06
.3018E+06
.6425E+05
.0397E+06
.8562E+05
.5950E+06
.3455E+04
.3444E+04
.7718E+03
.2109E+04
.6301E+04
.7059E+04
.2905E+04
.7476E+03
.0588E+05
.8984E+01
.5347E+01
.5557E+01
.6984E+03
.6801E+00
.9803E+02
.0686E+00
.8017E+05
.5484E+05
.3799E+02
.0777E+04
.2635E+06
.8134E+06
.6282E+05
.4164E+06
.6910E+04
.2710E+03
.6553E+04
.5627E+03
.2458E+05
.1440E+05
.7519E+05
.6534E+03
.3239E+05
.5861E+04
.2549E+06
.4425E+04
.6657E+05
.6575E+05
.7671E+02
.0652E+01
.1891E+01
.2888E+03
.7131E+01
.7495E+03
.8652E+02
.4837E+03
.7743E+03
.7024E+03
.6441E+03
.3819E+02
.2524E+04
.6235E+02
.8354E+03
.0174E+02
.0482E+01
.9234E+05
.0629E+05
.1953E+06
.0856E+05
.2407E+02
.9409E+03
.9731E+03

2

P WO 9P ORFRPONMESUONMWENDMNMDDE WINEWOOERNME WNONRE WS BMMRPRPONMUOUROAOPD OWNOO®PRPANMNMNWRERWRONMONUURE WONDRERRER

.5577E-03
.2361E-03
.7791E+00
.3156E-02
.3450E+01
.0257E-05
.5446E-02
.1416E-04
.9136E-06
.8262E-07
.1798E-03
.4781E-05
.4754E-02
.4014E-04
.2049E-04
.0427E-03
.8613E-03
.4691E-01
.8272E-02
.5610E-02
.8953E-04
.9923E-05
.7372E-05
.9747E-04
.6586E-05
.8107E-06
.6303E-05
.8760E-05
.1375E-04
.7391E-05
.0130E-05
.9724E-07
.8700E-04
.5089E-02
.2630E-05
.9116E-06
.0075E-06
.6071E-05
.3599E-04
.4781E-05
.5431E-07
.1928E-06
.0747E-05
.6794E-08
.1696E-06
.6872E-09
.0574E-04
.3310E-04
.3390E-05
.2651E-10
.2544E-07
.8966E-07
.6792E-03
.2973E-05
.9439E-05
.6183E-06
.5193E-05
.6275E-07
.7550E-09
.1025E-05
.8812E-09
.6667E-11
.1845E-05
.8175E-05
.3896E-04
.2248E-06
.7204E-07
.0641E-05
.5268E-06

WS HFRUOUR NN WEREAMPNMNRPEREPJORFRPWONMNWOURWOBNMREPFRPRPRENRARPNMNOMRENNAEWONMENMNREPNNRERFRPPAOAOSISIERPOWONNDESRENDREOVSUU

.0530E+21
.5139E+21
.9954E+24
.8257E+22
.0308E+26
.6106E+20
.5247E+23
.9108E+20
.5257E+19
.8950E+18
.3098E+21
.5703E+20
.1703E+22
.4324E+21
.9361E+20
.6667E+21
.2399E+21
.2214E+23
.7131E+23
.1397E+23
.2232E+21
.2377E+20
.1564E+20
.3780E+21
.6545E+20
.0503E+19
.0966E+20
.0673E+20
.9640E+20
.5792E+20
.3776E+20
.7178E+18
.0818E+20
L1722E+23
.0375E+20
.7982E+19
.5617E+18
.1717E+20
.5822E+21
.1221E+20
.5133E+18
.8430E+19
.1463E+20
.6585E+17
.7765E+19
.9872E+16
.1956E+21
.1711E+20
.0292E+19
.0595E+15
.0204E+18
.1040E+18
.0976E+22
.3477E+19
.8566E+19
.4430E+19
.0251E+20
.3534E+18
.9886E+16
.3394E+19
.8459E+16
.5922E+14
.8385E+19
.2101E+20
.0082E+21
.1796E+19
.9212E+18
.7532E+19
.7839E+18

P NMNNMNRPOWRWRRERWRERRONMRPP OOOWNDEBENMNNWOOANR OOUNWWDEORREPFRWORREFNNNMNMNMMNMREPFORUORNDNMNWORNDNDWEREDOWIWOWERER

.0788E+16
.1679E+17
.5167E+16
.5677E+16
.5469E+16
.6468E+16
.6014E+16
.3479E+15
.2374E+15
.6155E+14
.2980E+15
.0831E+15
.7412E+15
.4748E+14
.6066E+14
.6118E+16
.8124E+12
.6784E+11
.7561E+11
.7384E+14
.2165E+10
.1027E+13
.6154E+11
.1466E+16
.7929E+16
.7306E+13
.6873E+14
.3175E+17
.7809E+17
.7124E+16
.9407E+16
.5857E+15
.2103E+14
.7225E+15
.3182E+14
.3094E+15
.2328E+15
.2382E+16
.5717E+14
.3398E+16
.5688E+14
.3431E+16
.6437E+15
.1630E+15
.8326E+15
.2438E+13
.9841E+12
.2900E+12
.7687E+13
.4838E+12
.2373E+14
.9012E+12
.1896E+13
.3965E+14
.8499E+14
.7832E+13
.9913E+13
.5734E+15
.1907E+13
.7891E+14
.1165E+13
.8783E+11
.8216E+16
.9327E+15
.1226E+16
.8817E+16
.3091E+13
.9381E+14
.4700E+14
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Calculation Number: NAI-1180-002, Rev. 2

Containment Sump Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

2.0000
(atoms)
(atoms)

(atoms)
(kg)

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

Filter Pathway Nuclide

Time (h) = 2.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242

Atmosphere
1.3389E+22
1.3702E+24
0.0000E+00
2.6630E+01

o O O o

Overlying

Sump Pool
.0000E+00 0.0000E+00
.0000E+00 O0.000QE+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

Deposition Recirculating

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

o O O o
o O O o

Inventory for

ci
.8099E+01
.1094E+02
.5274E+01
.5898E+02
.3464E+02
.1629E+00
.0548E+01
.3855E+02
.0477E+01
.3094E+01
.1631E+01
.3190E+01
.6836E+02
.5022E+02
.3777E+02
.6703E+01
.1212E+01
.5669E+01
.9199E+02
.2532E+02
.9167E+02
.5460E+01
.7804E+02
.6105E+01
.5293E+02
.5741E+03
.6418E+04
.7524E+04
.2173E+04
.1678E+04
.5671E+04
.3623E+03
.7067E+02
.2072E+03
.0153E+02
.3205E+03
.6062E+01
.9751E+01
.9723E+00
.1604E+01
.8646E+01
.3946E+01
.1661E+01
.9600E+00
.5918E+02
.4925E-02
.8093E-03
.9161E-03
.3908E+00
.5498E-04
.5165E-01

FONNYINWARNNWARWRURURNRPWORRNONNORMNRERROBROARRPRERERRERRERRERRELEGO®O®R
BENNWRERRPRPOROIERPRPWOWOR WR ORI NMNEPFRPOWNMNDMNNNOIYIRPRPRPORNDMDWWWOONWERESSDNDONDS®DNDDND

Filter

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

SIRWT Backleakage

kg Atoms
.2243E-07 1.5576E+18
.7913E-05 1.8887E+20
.0521E-04 2.7114E+21
.3696E-07 1.5681E+18
.0491E-08 3.3050E+17
.1373E-09 1.4302E+16
.3009E-07 2.8463E+18
.4399E-08 9.4254E+16
.1402E-09 2.0334E+16
.0952E-07 3.8638E+18
.0842E-09 3.7773E+1l6
.3731E-07 2.1382E+18
.5103E-07 2.1353E+18
.8568E-08 1.7378E+17
.2688E-06 2.4958E+19
.9230E-09 5.6912E+16
.2318E-05 6.9984E+19
.0150E-07 5.8212E+17
.1892E-07 3.4090E+18
.5634E-08 3.5308E+17
.2627E-08 3.4439E+17
.6992E-06 1.2799E+19
.2827E-08 1.0656E+17
.8582E-06 1.3343E+19
.1719E-07 1.4581E+18
.4788E-06 3.8682E+19
.3243E-04 6.0880E+20
.6977E-06 7.7452E+18
.8401E-05 1.2860E+20
.3778E-07 1.9674E+18
.3098E-06 3.2608E+19
.0529E-03 4.7319E+21
.7864E-06 3.4478E+19
.3878E-02 6.1005E+22
.0662E-08 1.3284E+17
.8037E-05 7.7586E+19
.4879E-08 2.7908E+17
.4924E-09 1.4916E+16
.4735E-10 1.4731E+15
.1092E-06 4.7373E+18
.3136E-08 1.8166E+17
.5077E-06 3.1398E+19
.7318E-07 7.2929E+17
.1312E-08 2.5117E+17
.5483E-06 3.9012E+18
.4559E-06 3.6840E+18
.2564E-04 3.1657E+20
.4740E-05 8.7170E+19
.3209E-05 5.7994E+19
.4911E-07 6.2247E+17
.5757E-08 1.1387E+17

G WwWoNMNMOURFRFRPR®OFRPREFEPFRPRIRPAERERPBAENUUOOPRRPRPOOOLVOWROUNRPRIWENDUUOOOB® DD WUWDHBNDWNDWO

Bq

.6965E+11
.0005E+13
.0451E+12
.1782E+13
.3482E+13
.3026E+10
.9026E+11
.1265E+12
.8763E+11
.8449E+11
.3035E+11
.8802E+11
.2293E+12
.5580E+12
.0975E+12
.4680E+12
.5248E+12
.1697E+12
.1036E+12
.5737E+13
.0918E+12
.4203E+11
.7688E+13
.1859E+12
.3584E+12
.5242E+13
.0747E+14
.4838E+14
.1904E+15
.3210E+14
.4982E+14
.0404E+13
.1115E+13
.4665E+13
.8557E+13
.8857E+13
.3343E+12
.3078E+11
.8398E+11
.1694E+12
.0599E+12
.8600E+11
.3147E+11
.8352E+11
.3290E+13
.2224E+08
.8894E+08
.9290E+08
.8459E+10
.1634E+07
.6112E+09
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LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Cm-244 3.5968E-03
I-130 3.3133E+02
Cs-138 2.7253E+03
Cs-134m 2.7391E+02
Rb-88 8.7013E+02
Rb-89 5.7354E+01
Sb-124 1.6645E+00
Sb-125 2.3688E+01
Sb-126 1.8129E+00
Te-131 1.1428E+02
Te-133 5.8212E+01
Te-134 4.4534E+02
Te-125m 4.9121E+00
Te-133m 3.2179E+02
Ba-141 1.3160E+01
Ba-137m 1.3362E+03
Pd-109 2.2605E+01
Rh-106 8.4757E+01
Rh-103m 1.3522E+02
Tc-101 4.4611E-01
Eu-154 4.1039E-02
Eu-155 3.1493E-02
Eu-156 6.5583E-01
La-143 3.4159E-02
Nb-97 4.4522E+00
Nb-95m 9.4909E-02
Pm-147 1.2638E+00
Pm-148 1.9206E+00
Pm-149 3.9193E+00
Pm-151 1.3454E+00
Pm-148m 2.7386E-01
Pr-144 2.2656E+01
Pr-144m 4.4575E-01
Sm-153 2.4605E+00
Y-94 1.5354E-01
Y-95 5.3337E-03
Y-91m 2.8851E+02
Br-82 6.0700E+01
Br-83 1.2537E+03
Br-84 2.9043E+02
Am-242 3.1756E-01
Np-238 4.0407E+00
Pu-243 2.0217E+00

2

.4459E-08
.6988E-07
.4406E-08
.3966E-08
.2487E-09
.1265E-10
.5155E-08
.2943E-05
.1692E-08
.9904E-09
.1264E-10
.3266E-08
.7274E-07
.2610E-08
.8029E-10
.4845E-09
.0557E-08
.3811E-11
.1571E-09
.4028E-12
.5557E-07
.7726E-08
.1902E-08
.6968E-13
.6560E-10
.4916E-10
.3633E-06
.1690E-08
.8914E-09
.8412E-09
.2820E-08
.9983E-10
.4579E-12
.6100E-09
.4661E-12
.8835E-14
.9411E-09
.6066E-08
.9359E-08
.1260E-09
.9285E-10
.5592E-08
.7693E-10

NP WD QUONRFUOUNMNMREPRORRPRPNMRPRWOWROR WOBERNMREPFNMRPRENREUORNDNODJIWORD

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 2.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 7.8152E+20
Organic I (atoms) 0.0000E+00
Aerosols (kg) 1.5645E-02

Environment Integral Nuclide Release:

Time (h) = 2.0000 ci

Xe-133 2.0458E+02
Xe-135 2.2339E+03
Kr-83m 5.2570E+02
Xe-131m 5.1734E-01
Xe-133m 1.4569E+01
Xe-135m 3.8463E+03

kg
.0929E-06
.7478E-07
.5480E-08
.1764E-09
.2468E-08
.2224E-08

B W oo

Environment Transport Group Inventory:

Present
Time (h) = 2.0000 Release
Noble gases (atoms) 1.6094E+17
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00

Release

Rate/s
2.2353E+15
0.0000E+00
0.0000E+00

.0973E+17
.8697E+17
.8106E+17
.5265E+17
.9606E+16
.7921E+15
.6212E+17
.1053E+20
.0368E+17
.1500E+15
.3212E+15
.9620E+16
.3140E+18
.7096E+16
.7003E+14
.0921E+16
.8327E+16
.3528E+14
.4305E+16
.0289E+13
.0836E+17
.6313E+17
.5945E+16
.5568E+12
.0281E+15
.5795E+15
.5851E+18
.7566E+16
.9978E+16
.3428E+15
.2163E+16
.2539E+15
.0279E+13
.2081E+16
.3926E+12
.8279E+11
.5934E+16
.1175E+17
.7579E+17
.9580E+16
.7761E+14
.9452E+16
.9254E+15

PWONMNUUOSPRPRONMRPPRPUSWDUORPRESAENMONNREPUUORIUORONDORRESDND®RNDIRE

Atoms
.9487E+18
.9022E+18
.8487E+17
.8393E+16
.4701E+17
.8835E+17

[ SRS

Integral

Release
9.3996E+18
0.0000E+00
0.0000E+00

NRPRPRANRPRUORORARIPAWRRENRPRPREPUOUWOBRBRLPEPRENAONOANWER R R R

AN i e RN |

.3308E+08
.2259E+13
.0084E+14
.0135E+13
.2195E+13
.1221E+12
.1585E+10
.7647E+11
.7076E+10
.2282E+12
.1539E+12
.6477E+13
.8175E+11
.1906E+13
.8690E+11
.9439E+13
.3640E+11
.1360E+12
.0033E+12
.6506E+10
.5185E+09
.1652E+09
.4266E+10
.2639E+09
.6473E+11
.5116E+09
.6761E+10
.1061E+10
.4501E+11
.9781E+10
.0133E+10
.3829E+11
.6493E+10
.1039E+10
.6810E+09
.9735E+08
.0675E+13
.2459E+12
.6387E+13
.0746E+13
.1750E+10
.4951E+11
.4803E+10

Bg

.5694E+12
.2656E+13
.9451E+13
.9142E+10
.3904E+11
.4231E+14
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Aerosols (kg) 0.0000E+00 O.

Filter Pathway Nuclide Inventory for

Time (h) = 2.0000 ci

Rb-86 1.8099E+01 2
Sr-89 8.1094E+02 2
Sr-90 5.5274E+01 4
Sr-91 8.5898E+02 2
Sr-92 6.3464E+02 5
Y-90 1.1629E+00 2
Y-91 1.0548E+01 4
Y-92 1.3855E+02 1
Y-93 1.0477E+01 3
Zr-95 1.3094E+01 6
Zr-97 1.1631E+01 6
Nb-95 1.3190E+01 3
Mo-99 1.6836E+02 3
Tc-99m 1.5022E+02 2
Ru-103 1.3777E+02 4
Ru-105 6.6703E+01 9
Ru-106 4.1212E+01 1
Rh-105 8.5669E+01 1
Sb-127 1.9199E+02 7
Sb-129 4.2532E+02 7
Te-127 1.9167E+02 7
Te-127m 2.5460E+01 2
Te-129 4.7804E+02 2
Te-129m 8.6105E+01 2
Te-131m 2.5293E+02 3
Te-132 2.5741E+03 8
I-131 1.6418E+04 1
I-132 1.7524E+04 1
I-133 3.2173E+04 2
I-134 1.1678E+04 4
I-135 2.5671E+04 7
Cs-134 1.3623E+03 1
Cs-136 5.7067E+02 7
Cs-137 1.2072E+03 1
Ba-139 5.0153E+02 3
Ba-140 1.3205E+03 1
La-140 3.6062E+01 6
La-141 1.9751E+01 3
La-142 4.9723E+00 3
Ce-141 3.1604E+01 1
Ce-143 2.8646E+01 4
Ce-144 2.3946E+01 7
Pr-143 1.1661E+01 1
Nd-147 4.9600E+00 6
Np-239 3.5918E+02 1
Pu-238 2.4925E-02 1
Pu-239 7.8093E-03 1
Pu-240 7.9161E-03 3
Pu-241 2.3908E+00 2
Am-241 8.5498E-04 2
Cm-242 1.5165E-01 4
Cm-244 3.5968E-03 4
I-130 3.3133E+02 1
Cs-138 2.7253E+03 6
Cs-134m 2.7391E+02 3
Rb-88 8.7013E+02 7
Rb-89 5.7354E+01 4
Sb-124 1.6645E+00 9
Sb-125 2.3688E+01 2
Sb-126 1.8129E+00 2
Te-131 1.1428E+02 1
Te-133 5.8212E+01 5
Te-134 4.4534E+02 1
Te-125m 4.9121E+400 2
Te-133m 3.2179E+02 1

0000E+00 0.0000E+00

SIRWT Backleakage

kg Atoms
.2243E-07 1.5576E+18
.7913E-05 1.8887E+20
.0521E-04 2.7114E+21
.3696E-07 1.5681E+18
.0491E-08 3.3050E+17
.1373E-09 1.4302E+16
.3009E-07 2.8463E+18
.4399E-08 9.4254E+16
.1402E-09 2.0334E+16
.0952E-07 3.8638E+18
.0842E-09 3.7773E+16
.3731E-07 2.1382E+18
.5103E-07 2.1353E+18
.8568E-08 1.7378E+17
.2688E-06 2.4958E+19
.9230E-09 5.6912E+16
.2318E-05 6.9984E+19
.0150E-07 5.8212E+17
.1892E-07 3.4090E+18
.5634E-08 3.5308E+17
.2627E-08 3.4439E+17
.6992E-06 1.2799E+19
.2827E-08 1.0656E+17
.8582E-06 1.3343E+19
.1719E-07 1.4581E+18
.4788E-06 3.8682E+19
.3243E-04 6.0880E+20
.6977E-06 7.7452E+18
.8401E-05 1.2860E+20
.3778E-07 1.9674E+18
.3098E-06 3.2608E+19
.0529E-03 4.7319E+21
.7864E-06 3.4478E+19
.3878E-02 6.1005E+22
.0662E-08 1.3284E+17
.8037E-05 7.7586E+19
.4879E-08 2.7908E+17
.4924E-09 1.4916E+16
.4735E-10 1.4731E+15
.1092E-06 4.7373E+18
.3136E-08 1.8166E+17
.5077E-06 3.1398E+19
.7318E-07 7.2929E+17
.1312E-08 2.5117E+17
.5483E-06 3.9012E+18
.4559E-06 3.6840E+18
.2564E-04 3.1657E+20
.4740E-05 8.7170E+19
.3209E-05 5.7994E+19
.4911E-07 6.2247E+17
.5757E-08 1.1387E+17
.4459E-08 1.0973E+17
.6988E-07 7.8697E+17
.4406E-08 2.8106E+17
.3966E-08 1.5265E+17
.2487E-09 4.9606E+16
.1265E-10 2.7921E+15
.5155E-08 4.6212E+17
.2943E-05 1.1053E+20
.1692E-08 1.0368E+17
.9904E-09 9.1500E+15
.1264E-10 2.3212E+15
.3266E-08 5.9620E+16
.7274E-07 1.3140E+18
.2610E-08 5.7096E+16

PRERERPNMAMONOCANWRRPREPEPUOWONNORRE® ORRERPRPIRPERPSMEAMNUUOBRRPEPOANOOOVOUWEREOUNRENSWERENDUUOUOOD DD WUWAEDNDWNWOO

Bg

.6965E+11
.0005E+13
.0451E+12
.1782E+13
.3482E+13
.3026E+10
.9026E+11
.1265E+12
.8763E+11
.8449E+11
.3035E+11
.8802E+11
.2293E+12
.5580E+12
.0975E+12
.4680E+12
.5248E+12
.1697E+12
.1036E+12
.5737E+13
.0918E+12
.4203E+11
.7688E+13
.1859E+12
.3584E+12
.5242E+13
.0747E+14
.4838E+14
.1904E+15
.3210E+14
.4982E+14
.0404E+13
.1115E+13
.4665E+13
.8557E+13
.8857E+13
.3343E+12
.3078E+11
.8398E+11
.1694E+12
.0599E+12
.8600E+11
.3147E+11
.8352E+11
.3290E+13
.2224E+08
.8894E+08
.9290E+08
.8459E+10
.1634E+07
.6112E+09
.3308E+08
.2259E+13
.0084E+14
.0135E+13
.2195E+13
L1221E+12
.1585E+10
.7647E+11
.7076E+10
.2282E+12
.1539E+12
.6477E+13
.8175E+11
.1906E+13
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Ba-141 1.3160E+01
Ba-137m 1.3362E+03
Pd-109 2.2605E+01
Rh-106 8.4757E+01
Rh-103m 1.3522E+02
Tc-101 4.4611E-01
Eu-154 4.1039E-02
Eu-155 3.1493E-02
Eu-156 6.5583E-01
La-143 3.4159E-02
Nb-97 4.4522E+00
Nb-95m 9.4909E-02
Pm-147 1.2638E+00
Pm-148 1.9206E+00
Pm-149 3.9193E+00
Pm-151 1.3454E+00
Pm-148m 2.7386E-01
Pr-144 2.2656E+01
Pr-144m 4.4575E-01
Sm-153 2.4605E+00
Y-94 1.5354E-01
Y-95 5.3337E-03
Y-91m 2.8851E+02
Br-82 6.0700E+01
Br-83 1.2537E+03
Br-84 2.9043E+02
Am-242 3.1756E-01
Np-238 4.0407E+00
Pu-243 2.0217E+00

2

NP WD JQUAONRFEFUONMNMNRERORPRPRPNFEFWROR WD NDRENDR

.8029E-10
.4845E-09
.0557E-08
.3811E-11
.1571E-09
.4028E-12
.5557E-07
.7726E-08
.1902E-08
.6968E-13
.6560E-10
.4916E-10
.3633E-06
.1690E-08
.8914E-09
.8412E-09
.2820E-08
.9983E-10
.4579E-12
.6100E-09
.4661E-12
.8835E-14
.9411E-09
.6066E-08
.9359E-08
.1260E-09
.9285E-10
.5592E-08
.7693E-10

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 2.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 7.8152E+20
Organic I (atoms) 0.0000E+00
Aerosols (kg) 1.5645E-02

PwodbdOud R ONMRPRUIWSRURERERAENMONNDEUREJ

.7003E+14
.0921E+16
.8327E+16
.3528E+14
.4305E+16
.0289E+13
.0836E+17
.6313E+17
.5945E+16
.5568E+12
.0281E+15
.5795E+15
.5851E+18
.7566E+16
.9978E+16
.3428E+15
.2163E+16
.2539E+15
.0279E+13
.2081E+16
.3926E+12
.8279E+11
.5934E+16
.1175E+17
.7579E+17
.9580E+16
.7761E+14
.9452E+16
.9254E+15

Control Room Unfiltered Makeup Transport Group Inventory:

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

Control Room Filtered Makeup Transport Group Inventory:

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

AR RPRPBENVNRRUORORESER IR WRRERNDRERRU WO

Control Room Unfiltered Inleakage Transport Group Inventory:

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

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 2.0000 Filter

.8690E+11
.9439E+13
.3640E+11
.1360E+12
.0033E+12
.6506E+10
.5185E+09
.1652E+09
.4266E+10
.2639E+09
.6473E+11
.5116E+09
.6761E+10
.1061E+10
.4501E+11
.9781E+10
.0133E+10
.3829E+11
.6493E+10
.1039E+10
.6810E+09
.9735E+08
.0675E+13
.2459E+12
.6387E+13
.0746E+13
.1750E+10
.4951E+11
.4803E+10
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

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

Aerosols (kg)

Control Room Compartment

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

2.0000

Control Room Transport

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

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

ci kg
4.1263E-01 2.2044E-09
4.4115E+00 1.7275E-09
1.0807E+00 5.2379E-11
1.0476E-03 1.2507E-11
2.9425E-02 6.5578E-11
1.0878E+01 1.1941E-10

Group Inventory:

Atmosphere Sump

1.8955E+16 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

Atmosphere Nuclide Inventory:

Atoms
.9814E+15
.7060E+15
.8004E+14
.7494E+13
.9693E+14
.3269E+14

[S200 S IC, BRVS RN [ Vo}

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O oo

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

AR W WR R

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Exhaust Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Detailed model information at time

EAB Doses:

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

(H) = 4.1

700

Bq

.5267E+10
.6323E+11
.9986E+10
.8760E+07
.0887E+09
.0247E+11
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 4.1700
Delta dose (rem)
Accumulated dose (rem)

LPZ Doses:

Time (h) = 4.1700
Delta dose (rem)
Accumulated dose (rem)
Control Room Doses:
Time (h) = 4.1700

Delta dose (rem)
Accumulated dose (rem)

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 4.1700
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240

P RO LONMDSUONWNENMNWOWDNMNONMGOMOUWDUOORNEBRARRJIPPWOWEREODONMNDNWNMDMNMNDMREAENDBDEIRLRRERW

Whole Body
5.4684E-01
6.9486E-01

Whole Body
3.0740E-02
4.9031E-02

Whole Body
3.6155E-01
4.2051E-01

ci
.0438E+04
.5891E+06
.0848E+05
.4390E+06
.1502E+05
.5582E+03
.2048E+04
.7465E+05
.7717E+04
.5674E+04
.0883E+04
.5886E+04
.2298E+05
.9295E+05
.6996E+05
.3294E+04
.0870E+04
.6575E+05
.7072E+05
.8930E+05
.7332E+05
.9978E+04
.2164E+05
.6897E+05
.7213E+05
.9557E+06
.8499E+07
.9357E+07
.2447E+07
.1522E+06
.5755E+07
.1542E+05
.7914E+06
.2986E+06
.5837E+05
.0370E+06
.3052E+05
.5788E+06
.5584E+05
.4245E+04
.6785E+03
.1963E+04
.3722E+04
.6986E+04
.3022E+04
.6792E+03
.8643E+05
.8935E+01
.5332E+01
.5536E+01

ANNNMNRPRWRONMNMBAENWNMNNMNRRPOMREPRPARNRFROOUWUORRREPRERNEOUOONOREEREU®OOU W UTW

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

kg

.7408E-04
.4698E-02
.9527E-01
.9696E-04
.6885E-05
.3780E-06
.9902E-04
.9328E-05
.3102E-06
.1951E-03
.0924E-05
.6200E-04
.7341E-04
.5712E-05
.3646E-03
.3879E-05
.4172E-02
.9638E-04
.3882E-03
.0480E-04
.4146E-04
.2984E-03
.4459E-05
.6090E-03
.9208E-04
.6324E-02
.2988E-01
.8753E-03
.6298E-02
.5565E-04
.0181E-02
.8905E-03
.4426E-03
.7766E+00
.3076E-02
.3418E+01
.0207E-05
.5226E-02
.8037E-04
.2870E-06
.5697E-07
.1746E-03
.0896E-05
.4732E-02
.4189E-04
.1965E-04
.9589E-03
.8584E-03
.4666E-01
.8181E-02

POANNDPRPOWORRPRPPEPORFRUNRPEN®SROAOANORNINMNMENODORREOD WA DAOAOIWWUUWNDU WN

2
2

I

Skin
.0281E+00
.2762E+00

Skin
.7796E-02
.8444E-02

Skin
.1261E+01
.4579E+01

nventory:

Atoms

.6195E+21
.7011E+23
.3214E+24
.6270E+21
.7236E+20
.6059E+19
.9495E+21
.2289E+20
.4386E+19
.5758E+21
.7821E+19
.1965E+21
.0963E+21
.3889E+20
.8905E+22
.9600E+19
.3733E+23
.1263E+21
.5826E+21
.8922E+20
.7076E+20
.5124E+22
.6086E+20
.6185E+22
.7218E+21
.4472E+22
.0568E+24
.5555E+21
.0964E+23
.9951E+20
.5417E+22
.2144E+22
.5357E+22
.9842E+24
.7902E+22
.0294E+26
.7546E+19
.5152E+23
.2060E+21
.8310E+19
.0898E+18
.2880E+21
.4068E+20
.1608E+22
.4398E+21
.9015E+20
.4555E+21
.2326E+21
.2152E+23
.7108E+23

QU EFEFNMWORRERNMREROUOFRENIWOWWRRRPOISFEEPREPONMERENMREPONWORREONOORE ORDNDUU D UTRE

TEDE
.4684E-01
.9486E-01

TEDE
.0740E-02
.9031E-02

TEDE
.6155E-01
.2051E-01

Baq

.1262E+15
.8796E+16
.0138E+15
.3242E+16
.6456E+16
.6865E+14
.1576E+14
.7562E+16
.5551E+14
.4994E+14
.7268E+14
.5779E+14
.1950E+16
.0839E+16
.9884E+15
.4519E+15
.9922E+15
.1328E+15
.3717E+16
.1804E+16
.3813E+16
.8492E+15
.6701E+16
.2520E+15
.7469E+16
.8336E+17
.0545E+18
.1621E+17
.9405E+18
.5363E+17
.3229E+18
.3871E+16
.2528E+17
.5048E+16
.5460E+16
.5368E+16
.2229E+16
.5416E+16
.7659E+15
.9705E+14
.3611E+14
.2926E+15
.9877E+15
.7385E+15
.5183E+14
.5813E+14
.5398E+16
.8106E+12
L6727E+11
.7484E+11
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-95
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.6921E+03
.6798E+00
.9771E+02
.0591E+00
.1302E+05
.2082E+06
.4012E+03
.4693E+04
.8792E+06
.9152E+05
.7516E+05
.5159E+04
.5541E+02
.2633E+03
.6488E+04
.5400E+03
.1105E+05
.1467E+04
.0089E+05
.6416E+03
.2386E+05
.8484E+02
.2325E+06
.9664E+04
.3968E+05
.7012E+05
.5210E+00
.0543E+01
.1806E+01
.2818E+03
.1804E-01
.3229E+03
.8616E+02
.4809E+03
.7259E+03
.4772E+03
.5044E+03
.3666E+02
.8083E+04
.8421E+02
.6760E+03
.6731E+00
.2744E-03
.2363E+05
.0172E+05
.1684E+06
.9734E+04
.6739E+02
.6990E+03
.9292E+03

N JUOUONREFEFRPRONMNMNBOPPUTNIWNMNRWORPRERPONOORRNMREFWNMRPRORPRNMREPE WD WNDMRENDMNDUUOGONEUUNONDRE B
PN JORFRPFRPRPNMERARONWORNMNMAERPRPNMNRPWROWRASANMEOOWERERSEBRRPRERPRPWOWOOOREDNOUUDNO®OOOD D

Containment Sump Transport Group Inventory:

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

4.1700
(atoms)
(atoms)

(atoms)
(kg)

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 4.1700

Atmosphere
3.8998E+22
1.3235E+24
0.0000E+00
2.6594E+01

o O o o

.5549E-02 1.1382E+23
.8942E-04 1.2230E+21
.9827E-05 2.2353E+20
.7255E-05 2.1535E+20
.6304E-04 1.2185E+21
.8560E-05 4.2489E+20
.8667E-05 1.3179E+20
.4418E-04 6.5282E+20
.4541E-05 2.8791E+20
.8893E-06 3.0064E+19
.4120E-05 1.5334E+20
.2629E-07 8.6422E+17
.8376E-09 1.2434E+16
.8656E-04 9.0603E+20
.5026E-02 2.1692E+23
.2358E-05 2.0245E+20
.9341E-06 8.8914E+18
.8905E-07 8.5598E+17
.0055E-06 1.3507E+19
.3533E-04 2.5791E+21
.8537E-06 2.1977E+19
.5324E-09 1.0816E+16
.1512E-06 1.8247E+19
.8524E-05 1.0234E+20
.9242E-08 2.2294E+17
.3039E-06 4.8551E+19
.1602E-11 6.9175E+13
.0532E-04 1.1940E+21
.3292E-04 5.1641E+20
.3262E-05 8.9801E+19
.2774E-12 5.3796E+12
.2360E-07 7.6733E+17
.8871E-07 3.0980E+18
.6762E-03 1.0963E+22
.2678E-05 9.2277E+19
.8871E-05 7.6269E+19
.4271E-06 1.3668E+19
.5122E-05 1.0222E+20
.3632E-07 2.6611E+18
.8756E-09 2.0390E+16
.0661E-05 4.1963E+19
.5524E-11 1.6352E+14
.2296E-14 7.7943E+10
.9815E-05 1.3113E+20
.3955E-05 6.9001E+20
.3960E-05 5.3662E+20
.2241E-07 3.0283E+18
.0192E-07 1.7467E+18
.9708E-05 7.5170E+19
.1257E-06 2.7897E+18

Overlying

Sump Pool

.0000E+00 O0.000Q0E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O O o
o O O o

Inventory for

ci

Filter

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

SIRWT Backleakage

kg Atoms

PNNMNREFAPWOWWOORWRERRERONMRPOAOARE®BNMNNUOUUROOAD WWIDDERRPROUORERNDNDOOBDENDEREOR

.7361E+14
.2151E+10
.1015E+13
.6119E+11
.8982E+16
.4704E+16
.8845E+13
.3936E+15
.1753E+17
.0786E+16
.0181E+16
.6089E+14
.4501E+12
.2074E+14
.7201E+15
.3098E+14
.1087E+15
.9428E+14
.7331E+15
.5674E+14
.5828E+15
.8392E+12
.2603E+16
.4676E+15
.1683E+15
.9943E+15
.6277E+10
.9801E+12
.2868E+12
.7428E+13
.3673E+09
.2295E+14
.8879E+12
.1792E+13
.3786E+14
.7666E+14
.2662E+13
.9856E+13
.7791E+15
.2716E+13
.7301E+14
.8904E+10
.4153E+07
.0474E+16
.7636E+15
.3231E+16
.1001E+15
.0993E+13
.8486E+14
.0838E+14

Bq
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LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m

BN WNDNERERPRP WM DNUUORUOWONMNMNOURR® OOFOAOPRNMPOTWRERAMOJOWUIWOVOWEREOUONRFROOWRR® GU R WS WO OORENDEDNDWM

.8550E+01
.9250E+03
.9966E+02
.6484E+03
.3160E+03
.4867E+00
.0651E+01
.8798E+02
.2607E+01
.7253E+01
.8436E+01
.7643E+01
.9444E+02
.3917E+02
.9686E+02
.7171E+02
.4884E+02
.0507E+02
.8231E+02
.0846E+03
.8709E+02
.1984E+01
.3282E+03
.1099E+02
.6895E+02
.1210E+03
.4225E+04
.6102E+04
.9746E+04
.7385E+03
.8036E+04
.4215E+03
.8435E+03
.9183E+03
.0833E+02
.7463E+03
.9045E+02
.6486E+01
.7703E+00
.1405E+02
.8872E+01
.6478E+01
.2379E+01
.7815E+01
.2634E+03
.0064E-02
.8218E-02
.8594E-02
.6359E+00
.0916E-03
.4794E-01
.2992E-02
.7618E+02
.5327E+02
.2929E+02
.5642E+01
.9130E-01
.0061E+00
.5561E+01
.5154E+00
.0438E+02
.9510E+01
.8569E+02
.7745E+01
.2796E+02
.4020E-01
.2944E+03
.3001E+01
.5709E+02
.9715E+02

2
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.1958E-07
.0068E-04
.4637E-03
.3061E-07
.0470E-07
.5599E-08
.6576E-06
.2284E-08
.7734E-09
.1996E-06
.0106E-08
.2184E-06
.2394E-06
.0254E-07
.5395E-05
.5544E-08
.4489E-05
.6143E-07
.5550E-06
.9288E-07
.6035E-07
.7517E-06
.3421E-08
.0323E-05
.0897E-06
.0044E-05
.3738E-04
.4975E-06
.8052E-05
.9008E-07
.9373E-05
.4174E-03
.5153E-05
.5048E-02
.7191E-08
.4833E-05
.2255E-07
.2199E-09
.7295E-10
.0026E-06
.4888E-07
.7113E-05
.2934E-07
.2021E-07
.4458E-06
.2609E-06
.5398E-04
.2549E-04
.3833E-05
.0079E-07
.6533E-07
.6059E-07
.0052E-07
.3075E-08
.5633E-08
.1362E-10
.5347E-12
.4336E-07
.2870E-05
.7961E-08
.5598E-09
.4794E-10
.5317E-09
.8528E-07
.9332E-09
.6610E-12
.9852E-09
.4093E-08
.2224E-11
.5283E-08

OB R WRSBAENRFEFRPWWRNMREFNDMNUONWOWBNDMNMNWRRERRONMRPFOAORNMMWOWNMNNRERFRRPPORWRNMRPRUOBSMNDMAEROFRERNMMMRPROANNINSIRERRPRPOOAREROD® OOV

.0388E+18
.8125E+20
.7940E+21
.8350E+18
.8533E+17
.0437E+17
.0969E+19
.0407E+17
.3287E+16
.3943E+19
.2482E+17
.7236E+18
.5393E+18
.2374E+17
.0010E+19
.4650E+17
.5275E+20
.0729E+18
.2115E+19
.0040E+17
.2345E+18
.6241E+19
.9607E+17
.8193E+19
.0095E+18
.3707E+20
.0107E+21
.5957E+19
.9869E+20
.3037E+18
.6421E+19
.5358E+22
.1138E+20
.9802E+23
.6113E+17
.7888E+20
.2478E+18
.5107E+16
.0058E+15
.7095E+19
.2700E+17
.1339E+20
.6503E+18
.0213E+17
.3722E+19
.3312E+19
.1439E+21
.1488E+20
.0948E+20
.2509E+18
.1141E+17
.9636E+17
.3186E+18
.7059E+16
.9497E+17
.4619E+15
.3918E+13
.6675E+18
.9924E+20
.7261E+17
.6365E+16
.5754E+15
.4860E+16
.7468E+18
.0449E+16
.9907E+13
.5101E+16
.8836E+17
.1032E+14
.9357E+16

P ONMNRPROONOATRE INWNMEFEFORNMWBENMRRWRRERPWPAPROAOCRRWWEARNMEFRPENMREPORPNMMNMMWOWENMWWES OMAENMRPUOONDRERPRPNMNRPRPERPRPOR WD OSRLND

.1664E+12
.0822E+14
.3874E+12
.7993E+13
.8692E+13
.1401E+11
.5041E+12
.2855E+13
.2065E+12
.7484E+12
L4221E+12
.7628E+12
.1994E+13
.9949E+13
.8384E+13
.3532E+12
.5071E+12
.1287E+13
.5245E+13
.0131E+13
.5422E+13
.4034E+12
.9143E+13
.1507E+13
.2151E+13
.3748E+14
.0063E+15
.3358E+15
.6906E+15
.8632E+14
.5173E+15
.6360E+14
.8210E+13
.4498E+14
.2508E+13
.7561E+14
.0747E+13
.7200E+12
.5050E+11
.2198E+12
.6583E+12
.1997E+12
.5680E+12
.5914E+11
.6745E+13
.3324E+09
.0441E+09
.0580E+09
.1953E+11
.1439E+08
.0274E+10
.8072E+08
.6118E+13
.0471E+13
.9584E+13
.4877E+11
.8178E+10
.2222E+11
.1658E+12
.4107E+11
.5620E+12
.4619E+12
.8707E+12
.5658E+11
.4347E+12
.2588E+10
.5889E+14
.7011E+12
.5122E+12
.8394E+13
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-95
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.7994E-03
.4824E-01
.1375E-01
.3592E+00
.1725E-04
.1158E+00
.4263E-01
.5660E+00
.8575E+00
.3762E+01
.6093E+00
.8772E-01
.8503E+01
.6274E+00
.6061E+00
.9198E-03
.1860E-06
.5221E+03
.9355E+02
.2233E+03
.6578E+01
.0443E+00
.4170E+01
.3911E+00

URRUNRPREAROHOORHEHARWANNRREN
NUFRFORRWUNRARORAONWRDONNANDUN

SIRWT Backleakage Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

Environment Integral Nuclide Release:

Time (h) = 4.1700
Xe-133

Xe-135

Kr-83m

Xe-131m

Xe-133m

Xe-135m

Pathway
Filter
.0000E+00
.5177E+21
.0000E+00
.1040E-02

U o N o

ci
.7779E+03
.7092E+04
.3391E+03
.6616E+00
.2561E+02
.1166E+04

[ N N R S
RN UR OO

Environment Transport Group Inventory:

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

4.1700
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) =
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m

4.1700

Present
Release
.3892E+17
.0000E+00
.0000E+00
.0000E+00

o o oN
O O o Ww

Inventory for

ci
.8550E+01
.9250E+03
.9966E+02
.6484E+03
.3160E+03
.4867E+00
.0651E+01
.8798E+02
.2607E+01
.7253E+01
.8436E+01
.7643E+01
.9444E+02
.3917E+02

U Wb WodoHENDR DO
PRPRPNOMNOORREREJIRRJ

.1353E-14 1.2732E+11
.6195E-07 2.1975E+18
.4463E-07 9.5045E+17
.2814E-08 1.6528E+17
.3511E-15 ©9.9011E+09
.2748E-10 1.4123E+15
.9948E-10 5.7019E+15
.9255E-06 2.0178E+19
.1739E-08 1.6984E+17
.4731E-08 1.4037E+17
.3075E-09 2.5155E+16
.6237E-08 1.8814E+17
.1712E-09 4.8981E+15
.9735E-12 3.7528E+13
.9622E-08 7.7233E+16
.6977E-14 3.0096E+11
.2630E-17 1.4345E+08
.6618E-08 2.4233E+17
.7878E-07 1.3130E+18
.4073E-07 1.0211E+18
.0376E-10 5.7624E+15
.2919E-09 3.2148E+15
.4678E-08 1.3835E+17
.0718E-09 ©5.1344E+15
kg Atoms
.4984E-06 4.3008E+19
.6928E-06 2.9856E+19
.1337E-07 8.2259E+17
.5653E-08 2.5584E+17
.7994E-07 1.2676E+18
.2258E-07 5.4679E+17
Release Integral
Rate/s Release
.3184E+15 7.5757E+19
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000QE+00

SIRWT Backleakage

kg Atoms
.1958E-07 5.0388E+18
.0068E-04 6.8125E+20
.4637E-03 9.7940E+21
.3061E-07 4.8350E+18
.0470E-07 6.8533E+17
.5599E-08 1.0437E+17
.6576E-06 1.0969E+19
.2284E-08 6.0407E+17
.7734E-09 6.3287E+16
.1996E-06 1.3943E+19
.0106E-08 1.2482E+17
.2184E-06 7.7236E+18
.2394E-06 7.5393E+18
.0254E-07 6.2374E+17

P U WNMONJURREWOONOWWEREUVUNDRERDNDOODK® UK
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.0358E+08
.4848E+09
.2089E+09
.7291E+10
.0381E+06
L2629E+11
.2677E+10
.6894E+11
.5373E+11
.0919E+11
.7054E+11
.6546E+10
.2746E+12
.0214E+10
.1843E+11
.8203E+08
.5488E+05
.6317E+13
.1615E+12
.2261E+13
.0934E+12
.8638E+10
.2429E+11
.9947E+11

Baq

.5784E+13
.3239E+14
.6548E+13
.7248E+11
.6477E+12
.1313E+14

Bg

.1664E+12
.0822E+14
.3874E+12
.7993E+13
.8692E+13
.1401E+11
.5041E+12
.2855E+13
.2065E+12
.7484E+12
.4221E+12
.7628E+12
.1994E+13
.9949E+13
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
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.9686E+02
.7171E+02
.4884E+02
.0507E+02
.8231E+02
.0846E+03
.8709E+02
.1984E+01
.3282E+03
.1099E+02
.6895E+02
.1210E+03
.4225E+04
.6102E+04
.9746E+04
.7385E+03
.8036E+04
.4215E+03
.8435E+03
.9183E+03
.0833E+02
.7463E+03
.9045E+02
.6486E+01
.7703E+00
.1405E+02
.8872E+01
.6478E+01
.2379E+01
.7815E+01
.2634E+03
.0064E-02
.8218E-02
.8594E-02
.6359E+00
.0916E-03
.4794E-01
.2992E-02
.7618E+02
.5327E+02
.2929E+02
.5642E+01
.9130E-01
.0061E+00
.5561E+01
.5154E+00
.0438E+02
.9510E+01
.8569E+02
.7745E+01
.2796E+02
.4020E-01
.2944E+03
.3001E+01
.5709E+02
.9715E+02
.7994E-03
.4824E-01
.1375E-01
.3592E+00
.1725E-04
.1158E+00
.4263E-01
.5660E+00
.8575E+00
.3762E+01
.6093E+00
.8772E-01
.8503E+01
.6274E+00

2
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.5395E-05
.5544E-08
.4489E-05
.6143E-07
.5550E-06
.9288E-07
.6035E-07
.7517E-06
.3421E-08
.0323E-05
.0897E-06
.0044E-05
.3738E-04
.4975E-06
.8052E-05
.9008E-07
.9373E-05
.4174E-03
.5153E-05
.5048E-02
.7191E-08
.4833E-05
.2255E-07
.2199E-09
.7295E-10
.0026E-06
.4888E-07
.7113E-05
.2934E-07
.2021E-07
.4458E-06
.2609E-06
.5398E-04
.2549E-04
.3833E-05
.0079E-07
.6533E-07
.6059E-07
.0052E-07
.3075E-08
.5633E-08
.1362E-10
.5347E-12
.4336E-07
.2870E-05
.7961E-08
.5598E-09
.4794E-10
.5317E-09
.8528E-07
.9332E-09
.6610E-12
.9852E-09
.4093E-08
.2224E-11
.5283E-08
.1353E-14
.6195E-07
.4463E-07
.2814E-08
.3511E-15
.2748E-10
.9948E-10
.9255E-06
.1739E-08
.4731E-08
.3075E-09
.6237E-08
.1712E-09
.9735E-12
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.0010E+19
.4650E+17
.5275E+20
.0729E+18
.2115E+19
.0040E+17
.2345E+18
.6241E+19
.9607E+17
.8193E+19
.0095E+18
.3707E+20
.0107E+21
.5957E+19
.9869E+20
.3037E+18
.6421E+19
.5358E+22
.1138E+20
.9802E+23
.6113E+17
.7888E+20
.2478E+18
.5107E+16
.0058E+15
.7095E+19
.2700E+17
.1339E+20
.6503E+18
.0213E+17
.3722E+19
.3312E+19
.1439E+21
.1488E+20
.0948E+20
.2509E+18
.1141E+17
.9636E+17
.3186E+18
.7059E+16
.9497E+17
.4619E+15
.3918E+13
.6675E+18
.9924E+20
.7261E+17
.6365E+16
.5754E+15
.4860E+16
.7468E+18
.0449E+16
.9907E+13
.5101E+16
.8836E+17
.1032E+14
.9357E+16
.2732E+11
.1975E+18
.5045E+17
.6528E+17
.9011E+09
.4123E+15
.7019E+15
.0178E+19
.6984E+17
.4037E+17
.5155E+16
.8814E+17
.8981E+15
.7528E+13
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.8384E+13
.3532E+12
.5071E+12
.1287E+13
.5245E+13
.0131E+13
.5422E+13
.4034E+12
.9143E+13
.1507E+13
.2151E+13
.3748E+14
.0063E+15
.3358E+15
.6906E+15
.8632E+14
.5173E+15
.6360E+14
.8210E+13
.4498E+14
.2508E+13
.7561E+14
.0747E+13
.7200E+12
.5050E+11
.2198E+12
.6583E+12
.1997E+12
.5680E+12
.5914E+11
.6745E+13
.3324E+09
.0441E+09
.0580E+09
.1953E+11
.1439E+08
.0274E+10
.8072E+08
.6118E+13
.0471E+13
.9584E+13
.4877E+11
.8178E+10
.2222E+11
.1658E+12
.4107E+11
.5620E+12
.4619E+12
.8707E+12
.5658E+11
.4347E+12
.2588E+10
.5889E+14
.7011E+12
.5122E+12
.8394E+13
.0358E+08
.4848E+09
.2089E+09
.7291E+10
.0381lE+06
.2629E+11
.2677E+10
.6894E+11
.5373E+11
.0919E+11
.7054E+11
.6546E+10
.2746E+12
.0214E+10
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Sm-153
Y-94
Y-95
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.6061E+00
.9198E-03
.1860E-06
.5221E+03
.9355E+02
.2233E+03
.6578E+01
.0443E+00
.4170E+01
.3911E+00

URRUONRR®S®
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.9622E-08
.6977E-14
.2630E-17
.6618E-08
.7878E-07
.4073E-07
.0376E-10
.2919E-09
.4678E-08
.0718E-09

SIRWT Backleakage Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.5177E+21
.0000E+00
.1040E-02

U o N o

.7233E+16
.0096E+11
.4345E+08
.4233E+17
.3130E+18
.0211E+18
.7624E+15
.2148E+15
.3835E+17
.1344E+15

UL, WUOuRrRRENDRE W

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

P UTWNOwWIUTRE P W

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Compartment

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

4.1700

Control Room Transport

Time (h) = 4.1700

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

ci
.3889E+00
.2954E+01
.9538E+00
.6971E-03
.8587E-02
.2124E+01

NV WR R

NN U

kg

.4201E-09
.0725E-09
.4699E-11
.4139E-11
.1971E-10
.4288E-10

Group Inventory:

Atmosphere

Sump

Atmosphere Nuclide Inventory:

Atoms
.3598E+16
.2627E+16
.8710E+14
.0291E+14
.9485E+14
.0834E+15

P wOUNOGODNDW

Overlying
Pool

0 WwWkRE 33U

.1843E+11
.8203E+08
.5488E+05
.6317E+13
.1615E+12
.2261E+13
.0934E+12
.8638E+10
.2429E+11
.9947E+11

Bqg

.1390E+10
.7929E+11
.2292E+10
.3679E+08
.6477E+09
.1859E+11
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev.

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

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

o O o ul

Deposition Recirculating

o O O o

.9193E+16
.0000E+00
.0000E+00
.0000E+00

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

2

o O O o

o O O o

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

Filter

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

o O O o

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

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Unfiltered Inleakage Transport Group Inventory:

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

4.1700
(atoms)
(atoms)

(atoms)
(kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

o O o o

o O o o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Detailed model information at time

EAB Doses:

Time (h) = 8.0000
Delta dose (rem)
Accumulated dose
LPZ Doses:

Time (h) = 8.0000
Delta dose (rem)
Accumulated dose

Control Room Doses:

Time (h) = 8.0000
Delta dose (rem)
Accumulated dose

Containment Sump Compartment Atmosphere Nuclide

(rem)

(rem)

(rem)

Whole Body
1.1411E+00
1.8359E+00

Whole Body
6.4145E-02
1.1318E-01

Whole Body
1.1524E+00
1.5729E+00

8.0000
Thyroid Skin
.0000E+00 2.4507E+00
.0000E+00 3.7269E+00
Thyroid Skin
.0000E+00 1.3777E-01
.0000E+00 2.2621E-01
Thyroid Skin
.0000E+00 6.9564E+01
.0000E+00 9.4143E+01

Inventory:

TEDE

.1411E+00
.8359E+00

TEDE

.4145E-02
.1318E-01

TEDE

.1524E+00
.5729E+00
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 8.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134

NHFEF OWPLPWIRPRPNMNWRPUOS IR AP RPRPPOOCONMPDROOCOOR, WNEAEDNONMRPENDMNND ONMDBARR AP WOWWWREROUNMNMNWNDMRENMESSNMONMRERREW

ci

.0187E+04
.5819E+06
.0823E+05
.0856E+06
.6783E+05
.7606E+03
.4398E+04
.4993E+05
.3590E+04
.5570E+04
.7806E+04
.5825E+04
.0952E+05
.8667E+05
.6857E+05
.1187E+04
.0656E+04
.5845E+05
.5937E+05
.1801E+05
.6668E+05
.9875E+04
.4737E+05
.6835E+05
.3113E+05
.7791E+06
.8050E+07
.4167E+06
.6060E+07
.1081E+05
.3872E+07
.8916E+06
.3970E+07
.2929E+06
.4808E+05
.0322E+06
.8051E+04
.5505E+06
.0899E+05
.2317E+04
.5584E+02
.1668E+04
.9453E+04
.6858E+04
.3200E+04
.5597E+03
.5340E+05
.8847E+01
.5304E+01
.5500E+01
.6810E+03
.6791E+00
.9710E+02
.0425E+00
.1289E+05
.5643E+05
.2738E+03
.3156E+05
.9287E+06
.0668E+03
.0990E+05
.9648E+00
.1633E-03
.2497E+03
.6374E+04
.5004E+03
.8687E+04
.2083E+03
.2279E+03

O RSP URRESMBANOAWNOOOBRPBPANMNNMNMNREWREROINMAENUWNMNRERRERUOROSIS ONMRPUUONUUORUORRENDJOUOONORS®D®OFENDNDIU W

kg

.7100E-04
.4450E-02
.9340E-01
.9948E-04
.1308E-05
.6102E-05
.9486E-04
.6759E-05
.0732E-06
.1902E-03
.3141E-06
.6043E-04
.4535E-04
.4518E-05
.3215E-03
.6148E-06
.4108E-02
.8773E-04
.3457E-03
.6550E-05
.3894E-04
.2875E-03
.1362E-05
.5882E-03
.4066E-04
.5742E-02
.2626E-01
.1228E-04
.0660E-02
.9025E-06
.7976E-03
.0106E-02
.4704E-03
.7722E+00
.2936E-02
.3363E+01
.9377E-06
.4839E-02
.5591E-04
.1779E-06
.5815E-08
.1643E-03
.4468E-05
.4691E-02
.4453E-04
.1817E-04
.8165E-03
.8532E-03
.4622E-01
.8021E-02
.5441E-02
.8923E-04
.9643E-05
.7049E-05
.1170E-04
.6663E-05
.2963E-05
.9321E-04
.3129E-05
.8844E-08
.3628E-05
.6368E-11
.1538E-14
.8578E-04
.4915E-02
.1884E-05
.7189E-06
.0641E-08
.6368E-08

NS INDNDNOWRONMRPEPENMNMONMNMMRPRERRPRPOAONSISPRPRPOWORONMRPRRPUOUONSINDMPMWWOWREAMRPINMMMONMMONMNMORR S DD OWWDROINDMWOARREREUWDND

Atoms

.5979E+21
.6843E+23
.3088E+24
.9819E+21
.3948E+20
.0774E+20
.5837E+21
.0608E+20
.6376E+19
.5450E+21
.7826E+19
.1865E+21
.9256E+21
.3163E+20
.8653E+22
.3674E+19
.3696E+23
.0767E+21
.3811E+21
.6400E+20
.5884E+20
.5073E+22
.9726E+19
.6088E+22
.4855E+21
.1817E+22
.0401E+24
.1620E+21
.8410E+23
.5515E+19
.0323E+22
.5757E+22
.4403E+22
.9644E+24
.7281E+22
.0270E+26
.2727E+19
.4986E+23
.3913E+21
.3020E+18
.9430E+17
.2437E+21
.1361E+20
.1439E+22
.4509E+21
.8410E+20
.0967E+21
.2196E+21
.2040E+23
.7068E+23
.1355E+23
.2225E+21
.2308E+20
.1484E+20
.8068E+20
.6601E+20
.8944E+20
.3276E+21
.9239E+20
.1315E+17
.1245E+19
.1201E+14
.4873E+11
.0224E+20
.1639E+23
.0018E+20
.9019E+18
.8182E+16
.9827E+17

O WRRPRPNIDEIRPLPPAPRPEPNRERPNMNRPORFRUUODORNMNWORRPNMNMPFRPORPIWOUONONRHFWERRRORREPREPRPPUNREORRE OO OUREWOLOWOSDDURE

Bg

.1169E+15
.8530E+16
.0043E+15
.0168E+16
.9096E+15
.2414E+14
.0272E+14
.6647E+16
.0282E+14
.4607E+14
.5881E+14
.5551E+14
.1452E+16
.0607E+16
.9370E+15
.8939E+15
.9843E+15
.8627E+15
.3297E+16
.1766E+16
.3567E+16
.8454E+15
.6553E+16
.2288E+15
.5952E+16
.7683E+17
.0379E+18
.4842E+17
.7042E+18
.8001E+15
.8328E+17
.9989E+16
.1689E+17
.4837E+16
.5079E+16
.5191E+16
.7779E+15
.4370E+16
.1433E+16
.5573E+14
.4266E+13
.2817E+15
.8298E+15
.7337E+15
.5841E+14
.5371E+14
.4176E+16
.8073E+12
.6625E+11
.7349E+11
.7320E+14
.2127E+10
.0993E+13
.6057E+11
.5277E+16
.7988E+16
.9513E+14
.8679E+15
.4536E+17
.6472E+13
.0663E+15
.2699E+10
.6504E+08
.2024E+14
.7158E+15
.2951E+14
.6514E+15
.4708E+13
.2433E+13
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.6208E+03
.9700E+03
.0160E-02
.2527E+06
.2472E+04
.6588E+05
.6994E+05
.0394E-05
.0351E+01
.1658E+01
.2695E+03
.6206E-06
.2545E+03
.8552E+02
.4759E+03
.6419E+03
.0958E+03
.2755E+03
.3397E+02
.7996E+04
.8319E+02
.4072E+03
.3706E-04
.8935E+05
.4129E+04
.8386E+05
.9809E+02
.7962E+02
.2899E+03
.7104E+03

RP9ARA P WO ORUNTdWNRRERRPREROAONNDEWND WO W
AONUINNORORRAAOANWRNNRERARNRERWROOARDBNDWM

Containment Sump Transport Group Inventory:

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

8.0000
(atoms)
(atoms)

(atoms)
(kg)

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

8.0000
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) = 8.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129

Atmosphere
7.2236E+22
1.2605E+24
0.0000E+00
2.6530E+01

o O oo

.3418E-04 2.5735E+21
.7313E-07 1.2367E+18
.1320E-13 1.7648E+12
.1888E-06 1.8413E+19
.5165E-05 8.3785E+19
.6600E-08 2.6475E+17
.2985E-06 4.8519E+19
.5556E-16 9.2753E+08
.0460E-04 1.1911E+21
.3260E-04 ©5.1517E+20
.3039E-05 8.8940E+19
.7538E-17 7.3858E+07
.6661E-08 2.8969E+17
.8705E-07 3.0874E+18
.6708E-03 1.0941E+22
.2167E-05 9.0196E+19
.7908E-05 7.2378E+19
.1139E-06 1.2419E+19
.4996E-05 1.0171E+20
.3516E-07 2.6563E+18
.8699E-09 2.0366E+16
.0048E-05 3.9551E+19
.0830E-15 3.8971E+10
.6584E-05 1.0975E+20
.6944E-05 6.3852E+20
.4298E-05 1.7630E+20
.8141E-09 2.0175E+16
.9333E-07 1.4765E+18
.8129E-05 7.1176E+19
.5728E-07 1.6289E+18

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O o o
o O o o

Inventory for

ci
.2915E+02
.6366E+03
.5402E+02
.5543E+03
.1236E+03
.6846E+01
.0243E+02
.8943E+03
.7011E+01
.0727E+02
.4697E+01
.0834E+02
.2985E+03
.2026E+03
.1267E+03
.1474E+02
.3836E+02
.6473E+02
.5076E+03
.3341E+03

HFHROWNRRPRPRPIRPORREWRD®OOR
NP WWNNNWRREREBRON®OREWN R

Filter

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

SIRWT Backleakage

kg Atoms
.5873E-06 1.1115E+19
.2844E-04 1.5457E+21
.3284E-03 2.2271E+22
.2564E-06 8.3143E+18
.9390E-08 5.8513E+17
.7723E-08 4 .5315E+17
.1767E-06 2.7640E+19
.9687E-07 1.2887E+18
.7088E-08 1.1065E+17
.9932E-06 3.1652E+19
.9074E-08 2.4259E+17
.7706E-06 1.7563E+19
.7073E-06 1.6469E+19
.2871E-07 1.3912E+18
.4910E-05 2.0411E+20
.1946E-08 1.8322E+17
.0114E-04 5.7459E+20
.8755E-07 4.5169E+18
.6455E-06 2.6770E+19
.3724E-07 1.1075E+18

ONPFPF IR WNMNMNREFWRRPRPONMNRPR OO OB NMNNIJOONRE 0FDNDW

BUNR 9D BNDNWNOIWREDRRBNDS

.5597E+14
.5789E+14
.1159E+09
.3351E+16
.2015E+15
.1375E+15
.9879E+15
.5460E+05
.9730E+12
.2813E+12
.6973E+13
.9961E+04
.6416E+13
.8644E+12
.1607E+13
.3475E+14
.6254E+14
.4195E+13
.9757E+13
.7758E+15
.2678E+13
.6307E+14
.3571E+07
.5506E+16
.4828E+15
.4203E+16
.3293E+12
.7746E+13
.6973E+14
.3283E+13

Bq

.7787E+12
.4555E+14
.6799E+13
.6851E+14
.1572E+13
.3633E+12
.7898E+12
.0090E+13
.1094E+12
.9689E+12
.7638E+12
.0085E+12
.8044E+13
.4497E+13
.1687E+13
.9453E+12
.2519E+13
.4595E+13
.5782E+13
.9361E+13
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-91m
Br-82
Br-83
Br-84

OB NMNNMRPWNNMONMRPRERJUONUNWOROAOR ORFRNDM® OUBRRERPRPRPWOIPPORNMNEIFOAOAOONMNNED ORPNMNMNNUORRPRPNOD ORFRORWERENDREJIREDNR

.5383E+03
.0923E+02
.8768E+03
.0624E+02
.8087E+03
.0049E+04
.1942E+05
.9655E+04
.9606E+05
.8906E+02
.0164E+05
.8100E+03
.0563E+03
.6946E+03
.0158E+02
.0700E+04
.2997E+03
.2620E+01
.7514E+00
.5871E+02
.0746E+02
.9658E+02
.7335E+01
.0104E+01
.7411E+03
.0492E-01
.4203E-02
.5024E-02
.9638E+01
.0442E-03
.2464E+00
.9544E-02
.7579E+03
.7895E+00
.7020E+02
.9494E-03
.0648E-05
.3633E+01
.9455E+02
.4685E+01
.1401E+02
.0692E+00
.3465E+00
.0361E+01
.9240E+01
.2653E-04
.6382E+03
.3623E+02
.9588E+02
.1324E+03
.5558E-08
.3709E-01
.5866E-01
.3260E+00
.7986E-09
.2628E+00
.7831E-01
.0387E+01
.5278E+01
.9768E+01
.5462E+00
.2401E+00
.0135E+02
.7051E+00
.8489E+01
.6726E-06
.8922E+03
.0076E+02
.6343E+03
.4339E-01

2

PR WONMBAMNNRFEFRPRPJORNMREFJQOVUROANANWRORREFRENMNNEAEIRERREPINAOAUND OWWNRENMREPRRERAMRREPOAOWORONMRPROUNINDWEREWOOAONDNDOODNDUU

.8289E-07
.2182E-05
.9618E-08
.3443E-05
.2682E-06
.6039E-05
.6328E-04
.8417E-06
.7307E-04
.3327E-08
.8942E-05
.5821E-03
.5346E-05
.9959E-02
.2324E-08
.4616E-04
.3383E-06
.3045E-09
.9220E-10
.0798E-06
.1240E-07
.1632E-05
.4454E-06
.9574E-07
.1816E-05
.1970E-05
.0329E-03
.8536E-04
.9063E-04
.0524E-06
.7607E-07
.6518E-07
.0134E-07
.0772E-10
.8306E-08
.6224E-14
.2050E-16
.7937E-07
.8843E-04
.7571E-07
.2111E-09
.4641E-11
.7842E-10
.2410E-06
.1458E-09
.7335E-15
.7921E-08
.3620E-08
.9550E-10
.4814E-08
.5260E-19
.2778E-06
.5626E-07
.6654E-08
.3576E-20
.9575E-10
.0432E-09
.1204E-05
.2992E-08
.5127E-08
.3063E-08
.0486E-07
.6646E-09
.0430E-11
.2155E-08
.5519E-17
.9580E-08
.7017E-07
.0345E-07
.1982E-11

0O INPRRPPRPOR®UOWWBRRERRWWOWNDNEDEWNREPFWOWIIORENDMWOOWRSNDNOUPD OOVUERINWNDMNMAOANMREPWOWROONCOPRNWRREOIREDD WRERRASMREND

.7640E+18
.0518E+20
.1837E+17
.0944E+20
.0427E+19
.0129E+20
.4283E+21
.7527E+19
.8366E+20
.4978E+17
.2911E+20
.4075E+22
.4507E+20
.3939E+23
.3393E+16
.2869E+20
.0058E+19
.9740E+16
.1511E+14
.8780E+19
.3156E+18
.5775E+20
.0872E+18
.0309E+18
.9772E+19
.0287E+19
.6027E+21
.1603E+20
.7636E+20
.1285E+18
.3584E+17
.0131E+17
.1754E+18
.0646E+14
.6203E+17
.5319E+11
.4920E+09
.7851E+18
.0779E+20
.3980E+17
.3150E+16
.0213E+14
.2513E+15
.0796E+19
.1882E+15
.4036E+09
.8778E+16
.5149E+17
.1107E+15
.0355E+17
.8911E+06
.9969E+18
.1612E+18
.7312E+17
.0985E+05
.2153E+15
.2952E+16
.5901E+19
.7839E+17
.0364E+17
.2099E+16
.2668E+17
.1144E+16
.5440E+13
.6592E+17
.6349E+08
.6046E+17
.7186E+18
.5061E+17
.5898E+13

WA R OUONOR JOWRUWNREFNMRPRORFRFWAMNUWDDRPRPWRRPRPUONNQURNMNREFWORAENCNINDMNMYNPRPRWOWNOIYORRDEWOGIWRWRWWOIRIONDOSWD

.6917E+13
.7416E+12
.9442E+13
.6131E+13
.6920E+13
.4181E+14
.4186E+15
.4672E+15
.2542E+15
.2895E+13
.7607E+15
.6297E+14
.5008E+14
.2170E+14
.4586E+12
.9590E+14
.8088E+13
.9470E+12
.0180E+11
.5724E+12
.6760E+12
L.2733E+12
.6014E+12
.4839E+12
.0142E+14
.5820E+09
.3755E+09
.4059E+09
.2659E+11
.6063E+08
.6117E+10
.0931E+09
.5043E+13
.2521E+11
.7397E+13
.9413E+08
.1340E+06
.0442E+11
.1982E+12
L4333E+11
.5318E+13
.8756E+11
.4582E+11
.4933E+12
.0819E+12
.6815E+06
.5661E+14
.0403E+12
.5748E+13
.1901E+13
.1657E+03
.2472E+10
.5705E+09
.9706E+11
.5155E+02
.9472E+11
.8797E+10
.8431E+11
.6529E+11
.1014E+12
.5321E+11
.2883E+10
.4499E+12
.3709E+11
.8409E+11
.8885E+04
.0701E+14
.4828E+13
.0470E+13
.1205E+10
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Am-242
Np-238
Pu-243

2.0121E+00 2.
3.0583E+01 1.
7.1752E+00 2.

4891E-09 6.1942E+15
1801E-07 2.9860E+17
7574E-09 6.8335E+15

SIRWT Backleakage Transport Group Inventory:

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

Aerosols (kg)

Environment Integral Nuclide Release:

Time (h) = 8.0000
Xe-133

Xe-135

Kr-83m

Xe-131m

Xe-133m

Xe-135m

Pathway
Filter
0.0000E+00
5.3663E+21
0.0000E+00
1.1339E-01

ci
.0864E+03
.9738E+04
.2290E+03
.2540E+01
.6236E+02
.6695E+04

R U N WU o
R RN RPN

Environment Transport Group Inventory:

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

8.0000
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) = 8.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139

Present

Release
.8579E+17
.0000E+00
.0000E+00
.0000E+00

o O O
o o o R

Inventory for

ci
.2915E+02
.6366E+03
.5402E+02
.5543E+03
.1236E+03
.6846E+01
.0243E+02
.8943E+03
.7011E+01
.0727E+02
.4697E+01
.0834E+02
.2985E+03
.2026E+03
.1267E+03
.1474E+02
.3836E+02
.6473E+02
.5076E+03
.3341E+03
.5383E+03
.0923E+02
.8768E+03
.0624E+02
.8087E+03
.0049E+04
.1942E+05
.9655E+04
.9606E+05
.8906E+02
.0164E+05
.8100E+03
.0563E+03
.6946E+03
.0158E+02

NOBROROFRWRNRENIRNRERRPOWNRRPERIRUORREWORASDOGOR
P OO0 NDNWEWOWOAONMNNONOUONOUOIEWWNDNDMNNNWSRREPPOOORE WDND R

kg Atoms
.3201E-05 1.9561E+20
.3393E-05 1.0435E+20
.5650E-07 1.1355E+18
.6910E-07 1.2371E+18
.2533E-06 5.6748E+18
.8328E-07 8.1756E+17
Release Integral
Rate/s Release
.2303E+16 3.0883E+20
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000QE+00

SIRWT Backleakage

kg Atoms
.5873E-06 1.1115E+19
.2844E-04 1.5457E+21
.3284E-03 2.2271E+22
.2564E-06 8.3143E+18
.9390E-08 5.8513E+17
.7723E-08 4.5315E+17
.1767E-06 2.7640E+19
.9687E-07 1.2887E+18
.7088E-08 1.1065E+17
.9932E-06 3.1652E+19
.9074E-08 2.4259E+17
.7706E-06 1.7563E+19
.7073E-06 1.6469E+19
.2871E-07 1.3912E+18
.4910E-05 2.0411E+20
.1946E-08 1.8322E+17
.0114E-04 5.7459E+20
.8755E-07 4.5169E+18
.6455E-06 2.6770E+19
.3724E-07 1.1075E+18
.8289E-07 2.7640E+18
.2182E-05 1.0518E+20
.9618E-08 4.1837E+17
.3443E-05 1.0944E+20
.2682E-06 1.0427E+19
.6039E-05 3.0129E+20
.6328E-04 4.4283E+21
.8417E-06 1.7527E+19
.7307E-04 7.8366E+20
.3327E-08 1.4978E+17
.8942E-05 1.2911E+20
.5821E-03 3.4075E+22
.5346E-05 2.4507E+20
.9959E-02 4.3939E+23
.2324E-08 5.3393E+16

7.
1.
2.

AN R NN

N WP WWW IR, cEJdaoNDMOATIOOONEIS RPN ONNIWRE P REDNDD

4446E+10
1316E+12
6548E+11

Bq

.9920E+14
.2103E+15
.1947E+14
.3398E+11
.0807E+13
.1772E+14

Bg

.7787E+12
.4555E+14
.6799E+13
.6851E+14
.1572E+13
.3633E+12
.7898E+12
.0090E+13
.1094E+12
.9689E+12
.7638E+12
.0085E+12
.8044E+13
.4497E+13
.1687E+13
.9453E+12
.2519E+13
.4595E+13
.5782E+13
.9361E+13
.6917E+13
.7416E+12
.9442E+13
.6131E+13
.6920E+13
.4181E+14
.4186E+15
.4672E+15
.2542E+15
.2895E+13
.7607E+15
.6297E+14
.5008E+14
.2170E+14
.4586E+12
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LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Ba-140 1.0700E+04
La-140 1.2997E+03
La-141 5.2620E+01
La-142 2.7514E+00
Ce-141 2.5871E+02
Ce-143 2.0746E+02
Ce-144 1.9658E+02
Pr-143 9.7335E+01
Nd-147 4.0104E+01
Np-239 2.7411E+03
Pu-238 2.0492E-01
Pu-239 6.4203E-02
Pu-240 6.5024E-02
Pu-241 1.9638E+01
Am-241 7.0442E-03
Cm-242 1.2464E+00
Cm-244 2.9544E-02
I-130 1.7579E+03
Cs-138 8.7895E+00
Cs-134m 4.7020E+02
Rb-88 7.9494E-03
Rb-89 3.0648E-05
Sb-124 1.3633E+01
Sb-125 1.9455E+02
Sb-126 1.4685E+01
Te-131 4.1401E+02
Te-133 5.0692E+00
Te-134 9.3465E+00
Te-125m 4.0361E+01
Te-133m 2.9240E+01
Ba-141 1.2653E-04
Ba-137m 9.6382E+03
Pd-109 1.3623E+02
Rh-106 6.9588E+02
Rh-103m 1.1324E+03
Tc-101 8.5558E-08
Eu-154 3.3709E-01
Eu-155 2.5866E-01
Eu-156 5.3260E+00
La-143 6.7986E-09
Nb-97 5.2628E+00
Nb-95m 7.7831E-01
Pm-147 1.0387E+01
Pm-148 1.5278E+01
Pm-149 2.9768E+01
Pm-151 9.5462E+00
Pm-148m 2.2401E+00
Pr-144 2.0135E+02
Pr-144m 3.7051E+00
Sm-153 1.8489E+01
Y-94 2.6726E-06
Y-91m 2.8922E+03
Br-82 4.0076E+02
Br-83 1.6343E+03
Br-84 8.4339E-01
Am-242 2.0121E+00
Np-238 3.0583E+01
Pu-243 7.1752E+00

2

NEFEFNRPRPWOAOANDBDBNMNNMNRPREJQORPNMRPEJQOUROANWRERFOAOARRPEPRENMNMEIRPEINMOUNOWWNRNRRERPRAERPRPOONWORONR

.4616E-04
.3383E-06
.3045E-09
.9220E-10
.0798E-06
.1240E-07
.1632E-05
.4454E-06
.9574E-07
.1816E-05
.1970E-05
.0329E-03
.8536E-04
.9063E-04
.0524E-06
.7607E-07
.6518E-07
.0134E-07
.0772E-10
.8306E-08
.6224E-14
.2050E-16
.7937E-07
.8843E-04
.7571E-07
.2111E-09
.4641E-11
.7842E-10
.2410E-06
.1458E-09
.7335E-15
.7921E-08
.3620E-08
.9550E-10
.4814E-08
.5260E-19
.2778E-06
.5626E-07
.6654E-08
.3576E-20
.9575E-10
.0432E-09
.1204E-05
.2992E-08
.5127E-08
.3063E-08
.0486E-07
.6646E-09
.0430E-11
.2155E-08
.5519E-17
.9580E-08
.7017E-07
.0345E-07
.1982E-11
.4891E-09
.1801E-07
.7574E-09

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 8.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 5.3663E+21
Organic I (atoms) 0.0000E+00
Aerosols (kg) 1.1339E-01

AN INPRPRPORPDPUWWRARRRWWNDDEWONMRPOWOIIUORENMWOOWRSSDNDODD OOVUPRINWNMNNDMOANE WOWERE O

.2869E+20
.0058E+19
.9740E+16
.1511E+14
.8780E+19
.3156E+18
.5775E+20
.0872E+18
.0309E+18
.9772E+19
.0287E+19
.6027E+21
.1603E+20
.7636E+20
.1285E+18
.3584E+17
.0131E+17
.1754E+18
.0646E+14
.6203E+17
.5319E+11
.4920E+09
.7851E+18
.0779E+20
.3980E+17
.3150E+16
.0213E+14
.2513E+15
.0796E+19
.1882E+15
.4036E+09
.8778E+16
.5149E+17
.1107E+15
.0355E+17
.8911E+06
.9969E+18
.1612E+18
.7312E+17
.0985E+05
.2153E+15
.2952E+16
.5901E+19
.7839E+17
.0364E+17
.2099E+16
.2668E+17
.1144E+16
.5440E+13
.6592E+17
.6349E+08
.6046E+17
.7186E+18
.5061E+17
.5898E+13
.1942E+15
.9860E+17
.8335E+15

Control Room Unfiltered Makeup Transport Group Inventory:

NEFEFIWORRPOUONRFR JOWRUWNRENMRFRORWEAERNUUOWRARRPEPWRRPRUOUOLSUOURNDDMREPWOAORBAENNINMNNDMNRPROISORREDSW

.9590E+14
.8088E+13
.9470E+12
.0180E+11
.5724E+12
.6760E+12
L.2733E+12
.6014E+12
.4839E+12
.0142E+14
.5820E+09
.3755E+09
.4059E+09
.2659E+11
.6063E+08
.6117E+10
.0931E+09
.5043E+13
.2521E+11
.7397E+13
.9413E+08
.1340E+06
.0442E+11
.1982E+12
.4333E+11
.5318E+13
.8756E+11
.4582E+11
.4933E+12
.0819E+12
.6815E+06
.5661E+14
.0403E+12
.5748E+13
.1901E+13
.1657E+03
.2472E+10
.5705E+09
.9706E+11
.5155E+02
.9472E+11
.8797E+10
.8431E+11
.6529E+11
.1014E+12
.5321E+11
.2883E+10
.4499E+12
.3709E+11
.8409E+11
.8885E+04
.0701E+14
.4828E+13
.0470E+13
.1205E+10
.4446E+10
.1316E+12
.6548E+11
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

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

Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

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

Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

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

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Exhaust Transport Group Inventory:

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

Rerosols (kg)

Control Room Compartment

Time (h) = 8.0000
Xe-133

Xe-135

Kr-83m

Xe-131m

Xe-133m

Xe-135m

Control Room Transport

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

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

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Cci kg
3.0299E+00 1.6187E-08
2.1616E+01 8.4646E-09
1.4422E+00 6.9903E-11
8.7910E-03 1.0495E-10
2.1325E-01 4.7526E-10
3.2104E+01 3.5243E-10

Group Inventory:

Atmosphere Sump

1.1577E+17 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Atmosphere Nuclide Inventory:

Atoms
.3294E+16
.7759E+16
.0718E+14
.8247E+14
.1519E+15
.5722E+15

PN 0w

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Unfiltered Makeup Transport Group Inventory:

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

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Filtered Makeup Transport Group Inventory:

P NWwo g

Baq

L1211E+11
.9980E+11
.3363E+10
.2527E+08
.8903E+09
.1878E+12
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

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

8.0000
(atoms)
(atoms)

(atoms)
(kg)

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

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

Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

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

8.0000

o O O o

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Detailed model information at time

EAB Doses:

Time (h) = 11.1100
Delta dose (rem)
Accumulated dose
LPZ Doses:

Time (h) = 11.1100
Delta dose (rem)
Accumulated dose

Control Room Doses:

Time (h) = 11.1100
Delta dose (rem)
Accumulated dose

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 11.1100
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127

(rem)

(rem)

(rem)

WHEH WRPROWNMNMMNMNMRENMNRWOWNMRREORERND

Whole Body
9.4804E-01
2.7840E+00

Whole Body
3.5881E-02
1.4906E-01

Whole Body
4.8356E-01
2.0565E+00

ci
.9985E+04
.5761E+06
.0802E+05
.6357E+05
.2066E+05
.2032E+04
.5882E+04
.2519E+05
.0957E+04
.5485E+04
.5643E+04
.5775E+04
.9900E+05
.8015E+05
.6744E+05
.1440E+04
.0483E+04
.5119E+05
.5042E+05
.9270E+05
.6081E+05

(H) = 11.1100
Thyroid Skin
.0000E+00 2.1895E+00
.0000E+00 5.9164E+00
Thyroid Skin
.0000E+00 8.2869E-02
.0000E+00 3.0908E-01
Thyroid Skin
.0000E+00 2.9878E+01
.0000E+00 1.2402E+02
Inventory:
kg Atoms
3.6851E-04 2.5805E+21
5.4250E-02 3.6708E+23
7.9188E-01 5.2987E+24
2.3823E-04 1.5765E+21
9.5995E-06 6.2837E+19
2.2116E-05 1.4798E+20
1.0554E-03 6.9841E+21
3.3796E-05 2.2122E+20
3.2841E-06 2.1266E+19
1.1863E-03 7.5200E+21
8.1831E-06 5.0804E+19
6.5915E-04 4.1784E+21
6.2342E-04 3.7922E+21
5.3279E-05 3.2409E+20
8.2867E-03 4.8450E+22
4.6771E-06 2.6825E+19
2.4056E-02 1.3667E+23
1.7912E-04 1.0273E+21
1.3122E-03 6.2221E+21
3.4268E-05 1.5998E+20
1.3672E-04 6.4829E+20

PSR UONMRPORROUTODEFEOSDSWWOOLERE

TEDE
.4804E-01
.7840E+00

TEDE
.5881E-02
.4906E-01

TEDE
.8356E-01
.0565E+00

Bg

.1094E+15
.8315E+16
.9967E+15
.1952E+16
.4644E+15
.4520E+14
.5762E+14
.2032E+16
.0540E+14
.4295E+14
.7881E+14
.5367E+14
.1063E+16
.0366E+16
.8954E+15
.1633E+15
.9779E+15
.5939E+15
.2965E+16
.1301E+15
.3350E+16
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LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94

N O UONONWNREFORFROOONMNMNENMNMMNMOORREROWDD WRRPRPUOWNMRPIWWOINDNESARPRPRPRPAOOONMSD PR IENRENMONMRENDNRERSEONDDDREWD

.9790E+04
.1490E+05
.6773E+05
.0047E+05
.6403E+06
.7690E+07
.5460E+06
.1446E+07
.8344E+04
.7196E+07
.5785E+06
.5295E+07
.2883E+06
.3981E+05
.0283E+06
.0038E+04
.5278E+06
.2456E+05
.1032E+03
.6170E+02
.1406E+04
.6237E+04
.6754E+04
.3319E+04
.4638E+03
.2775E+05
.8774E+01
.5281E+01
.5470E+01
.6720E+03
.6786E+00
.9658E+02
.0290E+00
.4614E+05
.9310E+05
.5482E+03
.7696E+05
.8291E+06
.7153E+01
.2160E+04
.3701E-03
.4413E-06
.2386E+03
.6282E+04
.4685E+03
.1653E+04
.1674E+02
.0075E+02
.6039E+03
.7370E+02
.5354E-05
.2230E+06
.7603E+04
.3901E+05
.6887E+05
.2537E-09
.0196E+01
.1537E+01
.2597E+03
.3634E+02
.8501E+02
.4718E+03
.5750E+03
.8004E+03
.1052E+03
.3179E+02
.7876E+04
.7984E+02
.2004E+03
.2845E-07

2

OOV AOANMNNMNENMNNPEWNRPWROWRMSMWNMNUOUOWERERAEMREPRPRPOOWWORROOBPOAONMNMMNMRWOWRPRONMRRREPEIWONMRRORPPOODWOAONDREUUOVGREWM

.2785E-03
.5037E-05
.5677E-03
.0222E-04
.5285E-02
.2336E-01
.3417E-04
.6587E-02
.8765E-07
.8966E-03
.3775E-02
.9893E-03
.7686E+00
.2823E-02
.3319E+01
.1368E-07
.4528E-02
.6384E-04
.2560E-06
.1296E-08
.1551E-03
.9626E-05
.4659E-02
.4629E-04
.1698E-04
.7059E-03
.8490E-03
.4585E-01
.7892E-02
.5354E-02
.8907E-04
.9485E-05
.6882E-05
.7748E-04
.9053E-05
.0116E-05
.9437E-04
.1057E-05
.7802E-10
.4680E-06
.1414E-14
.0370E-17
.8515E-04
.4826E-02
.1502E-05
.5964E-06
.0281E-09
.0012E-09
.3324E-04
.6400E-08
.4736E-16
.1335E-06
.2891E-05
.9054E-08
.2657E-06
.7190E-20
.0401E-04
.3234E-04
.2860E-05
.4827E-08
.8569E-07
.6664E-03
.1760E-05
.7162E-05
.8808E-06
.4894E-05
.3358E-07
.8515E-09
.5769E-06
.9556E-18

B WNNMNREREFRPOONORWNOURRERAENMIEFRPEPEPNNMNRAEIEREPENMNOINNWERARPONMNRERPEPOSODEFEFAOAONO®UODWENMREFUONINDMONMWENDRONDDNDOIOND

.5030E+22
.0195E+19
.5992E+22
.3087E+21
.9732E+22
.0268E+24
.8932E+21
.6566E+23
.0904E+18
.1843E+22
.2373E+22
L.6717E+22
.9483E+24
.6781lE+22
.0250E+26
.6588E+18
.4853E+23
.2857E+21
.3645E+18
.7904E+16
.2045E+21
.9322E+20
.1303E+22
.4583E+21
.7924E+20
.8181E+21
.2089E+21
.1948E+23
.7036E+23
.1333E+23
.2221E+21
.2268E+20
.1443E+20
.2216E+20
.3824E+20
.1427E+20
.7857E+21
.3854E+20
.8316E+15
.9068E+19
.8109E+10
.0165E+07
.9918E+20
.1596E+23
.9836E+20
.3386E+18
.6552E+15
.3488E+16
.5690E+21
.1954E+17
.4836E+09
.8170E+19
.1222E+19
.2187E+17
.8327E+19
.0250E+05
.1888E+21
.1416E+20
.8247E+19
.1622E+17
.0788E+18
.0923E+22
.8541E+19
.9365E+19
.1489E+19
.0129E+20
.6497E+18
.0289E+16
.7695E+19
.4561E+07

NFEFWRRPINMNEFEFOOANDWBRNNOMOUEFRFOONMNWWRDEWRRPPUOUODREPRPONEFRERNMRPORRUURNDMWORRERPNMNUNMNREFO®WRIWOUOONOANRNRERREONRR

.8422E+15
.1651E+16
.2059E+15
.4817E+16
.7169E+17
.0245E+18
.4220E+17
.5335E+18
.7873E+14
.3626E+17
.5403E+16
.6591E+17
.4665E+16
.4773E+16
.5047E+16
.7141E+14
.3528E+16
.5709E+16
.6282E+14
.9828E+12
.2720E+15
.7108E+15
.7299E+15
.6279E+14
.5016E+14
.3227E+16
.8046E+12
.6541E+11
.7240E+11
.7287E+14
.2107E+10
.0973E+13
.6007E+11
.2807E+16
.4545E+16
.7928E+14
.5474E+15
.0467E+17
.3747E+12
.9299E+15
.0694E+07
.3327E+04
.1983E+14
.7124E+15
.2833E+14
.3912E+15
.3196E+12
L7277E+12
.5535E+14
.4927E+13
.3809E+05
.2251E+16
.0213E+15
.1435E+15
.9483E+15
.3387E+01
.9672E+12
.2769E+12
.6607E+13
.4644E+13
.8453E+12
.1457E+13
.3228E+14
.5161E+14
.7892E+13
.9676E+13
.7714E+15
.2554E+13
.5541E+14
.6953E+04
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Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.5112E+05
.8384E+04
.5546E+05

.1843E+02
.9738E+03
.1050E+03

P o b WwE ooou

1
8
9
.3854E+00 4.
5
2
4

Containment Sump Transport Group Inventory:

Time (h) = 11.1100
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

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

11.1100
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time 11.1100
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143

(h) =

Atmosphere
9.1567E+22
1.2187E+24
0.0000E+00
2.6478E+01

o O O o

.3259E-05 8.7744E+19
.1637E-05 5.9955E+20
.8408E-06 7.1401E+19
8094E-11 3.4480E+14
.1764E-07 1.2882E+18
.6910E-05 6.8090E+19
.2464E-07 1.0524E+18

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

Deposition Recirculating

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

o O o o
o O o o

Inventory for

ci
.8575E+02
.6320E+03
.6012E+02
.2775E+03
.3739E+02
.3623E+01
.5824E+02
.9910E+03
.6960E+01
.5575E+02
.5601E+01
.5752E+02
.8273E+03
.7121E+03
.6344E+03
.9213E+02
.9185E+02
.2393E+02
.1415E+03
.1777E+03
.2050E+03
.0428E+02
.9244E+03
.0250E+03
.4474E+03
.8358E+04
.7095E+05
.0063E+04
.5584E+05
.1250E+02
.0617E+05
.4175E+04
.8219E+03
.2565E+04
.1345E+01
.5448E+04
.5978E+03
.3958E+01
.8817E-01
.7528E+02
.8257E+02
.8572E+02
.4251E+02

PNMNNMNWORMNMNRFEROANURRPEPENMAERPNMNNRPRPONNENMNOMPRERPRPORFRPAOAORREIIUONLOR
NOPRPAOAOAIPAENWWREF IR WANDWREOWWWOWONOORERENUWWHDUUOINMNDOARE U R WND

Filter

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

SIRWT Backleakage

kg Atoms
.2828E-06 1.5985E+19
.3154E-04 2.2434E+21
.8394E-03 3.2382E+22
.4559E-06 9.6345E+18
.8665E-08 3.8401E+17
.3532E-07 9.0547E+17
.4527E-06 4.2702E+19
.0692E-07 1.3544E+18
.0070E-08 1.2996E+17
.2497E-06 4.5957E+19
.0009E-08 3.1047E+17
.0282E-06 2.5535E+19
.8099E-06 2.3175E+19
.2560E-07 1.9806E+18
.0642E-05 2.9609E+20
.8583E-08 1.6393E+17
.4701E-04 8.3523E+20
.0946E-06 6.2781E+18
.0190E-06 3.8025E+19
.0942E-07 9.7765E+17
.3551E-07 3.9619E+18
.2258E-05 1.5296E+20
.1892E-08 4.2898E+17
.4025E-05 1.5884E+20
.0692E-06 1.4109E+19
.3408E-05 4.2615E+20
.3789E-03 6.3389E+21
.8812E-06 1.7707E+19
.2585E-04 1.0226E+21
.2173E-09 1.8953E+16
.0231E-05 1.3486E+20
.0956E-02 4.9237E+22
.9435E-05 3.5174E+20
.4445E-01 6.3497E+23
.7504E-09 1.6248E+16
.1101E-04 ©9.0767E+20
.6738E-06 2.0105E+19
.7728E-09 3.3198E+16
.9030E-11 2.9275E+14
.3171E-05 5.6253E+19
.2550E-07 1.7919E+18
.9583E-05 3.7464E+20
.1163E-06 8.9125E+18

NP R OWwN

UOURRFRPRPWOWROVUNMDBDNUWDDOFRPOFR OUWNR O IJWERE 0000 WUNSSUONDMNDEREDNDWOO

.0391E+16
.2702E+15
.7521E+15
.2526E+11
.5482E+13
.5803E+14
.0884E+13

Bag

.8726E+12
.5639E+14
.4425E+13
.9527E+14
.7283E+13
.7241E+12
.8551E+12
.3668E+13
.4775E+12
.7626E+12
.5372E+12
.8281E+12
.7609E+13
.3347E+13
.0473E+13
.1090E+12
.8198E+13
.4185E+13
.9235E+13
.3574E+13
.1585E+13
.1258E+13
.1204E+13
.7926E+13
.0553E+13
.0492E+15
.3252E+15
.4823E+15
.4661E+15
.1627E+12
.9282E+15
.2448E+14
.1541E+14
.6489E+14
.2698E+12
.7157E+14
.6120E+13
.6264E+12
.6562E+10
.3885E+13
.0455E+13
.0572E+13
L2729E+12
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Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

AP NNOVUUWBRBNUNWRERANMNREPFRPRPUOIWRARRPRORPRPEPRESUUOODJUONDMDNDREOOWNNDSSREDNDWOWONDWUU

.7835E+01
.8363E+03
.9807E-01
.3388E-02
.4543E-02
.8552E+01
.0258E-02
.8125E+00
.2956E-02
.1370E+03
.2919E-01
.2311E+02
.1681E-06
.9283E-09
.9792E+01
.8284E+02
.1197E+01
.6011E+02
.1346E-01
.1570E-01
.8692E+01
.1172E+00
.5494E-07
.3771E+04
.6869E+02
.4955E+02
.6432E+03
.9010E-01
.7607E-01
.6981E+00
.7222E+00
.1306E+00
.5106E+01
.1848E+01
.1559E+01
.2865E+01
.2499E+00
.9258E+02
.3769E+00
.5670E+01
.4517E-09
.3680E+03
.4567E+02
.5980E+02
.0901E-02
.5571E+00
.2619E+01
.7528E+00

2

NEPEPWNMNOANUVTODUNWRRERRERREPREPNMNNREORFRUONMNNNDMNNRERWOROAONMNMROOOD TR UOUONNDS®RRPERJ

.1491E-07
.6536E-05
.7411E-05
.5025E-03
.1490E-04
.7717E-04
.9888E-06
.4686E-07
.3096E-07
.0957E-06
.4164E-12
.0067E-08
.8046E-17
.4236E-20
.1315E-06
.7394E-04
.5363E-07
.7558E-09
.2830E-12
.8341E-11
.2588E-06
.6134E-10
.1228E-18
.5606E-08
.8780E-08
.3867E-10
.0514E-08
.8579E-06
.0874E-07
.3970E-07
.1284E-10
.9682E-09
.6295E-05
.3298E-07
.0488E-07
.7605E-08
.5213E-07
.8720E-09
.9649E-11
.8527E-08
.2507E-20
.1029E-08
.0402E-07
.0755E-08
.9693E-13
.1635E-09
.6445E-07
.5951E-09

SIRWT Backleakage Transport Group Inventory:

11.1100
(atoms)
(atoms)

(atoms)
(kg)

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

Environment Integral Nuclide Release:

Time (h) = 11.1100
Xe-133

Xe-135

Kr-83m

Xe-131m

Xe-133m

Xe-135m

P o 3o

N N S

Pathway

Filter

.0000E+00
.5234E+21
.0000E+00
.6391E-01

ci

.5952E+04
.4641E+04
.4297E+03
.6690E+01
.0947E+03
.7453E+04

N U Woo

kg

.5221E-05
.7060E-05
.1776E-07
.5742E-07
.4396E-06
.9160E-07

Environment Transport Group Inventory:

AN I WUNMNMRPRPAID UORRFRFUOWNNDNESSERP,ONRFEFONMPSRRPUUOSPRPNURREREOIOORE WD BN

w H N R W

.9288E+18
.1667E+19
.4055E+19
.7858E+21
.0411E+21
.9259E+20
.4685E+18
.3609E+18
.3104E+18
.0759E+18
.3637E+13
.8007E+17
.6566E+08
.3465E+05
.4951E+18
.3198E+21
.2122E+18
.4848E+16
.8449E+13
.2428E+13
.5700E+19
.3052E+14
.0665E+06
.1256E+17
.3525E+17
.3559E+15
.9534E+17
.2652E+18
.1422E+18
.3930E+17
.3214E+15
.8816E+16
.6756E+19
.4110E+17
.2391E+17
.0213E+16
.1903E+17
.6193E+16
.2399E+14
.3036E+17
.7233E+05
.3623E+17
.7015E+18
.4081E+17
.1287E+12
.8722E+15
.1611E+17
.4313E+15

Atoms

.8588E+20
.6532E+20
.5443E+17
.5625E+18
.1046E+19
.5470E+17

NP ONJWNMNRPRRPRORRPRPRPARROUOBMNNREFREPOAOAWOAUURNMNMNNMNMNNONRPEPIWWRONREFOAWRWWRERNDN

o 0 W Ul

.1399E+12
.4194E+14
.1029E+10
.4554E+09
.4981E+09
.0564E+12
.7955E+08
.7061E+10
.5894E+09
.9070E+13
.4801E+09
.1955E+13
.0222E+05
.3035E+02
.3231E+11
.0465E+13
.8428E+11
.0724E+13
.6398E+10
.2781E+10
.1716E+12
.5233E+11
.7329E+03
.0952E+14
.2415E+12
.1433E+13
.0797E+13
.8134E+10
.3915E+10
.8483E+11
L1172E+11
.1833E+10
.5891E+11
.0837E+11
.5377E+12
.7602E+11
.2025E+11
.0826E+13
.9895E+11
.4977E+11
.6471E+02
.2462E+14
.0190E+13
.5513E+13
.7334E+08
.4614E+10
.5769E+12
.4985E+11

Bq

.9022E+14
.5017E+15
.9897E+13
.7275E+12
.0503E+13
.4578E+14
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Time (h) =
Noble gases
Elemental I
Organic I
Aerosols

11.1100
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) =
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126

11.1100

Present

Release
.6140E+17
.0000E+00
.0000E+00
.0000E+00

o o o wu
O O o4

Inventory for

ci
.8575E+02
.6320E+03
.6012E+02
.2775E+03
.3739E+02
.3623E+01
.5824E+02
.9910E+03
.6960E+01
.5575E+02
.5601E+01
.5752E+02
.8273E+03
.7121E+03
.6344E+03
.9213E+02
.9185E+02
.2393E+02
.1415E+03
.1777E+03
.2050E+03
.0428E+02
.9244E+03
.0250E+03
.4474E+03
.8358E+04
.7095E+05
.0063E+04
.5584E+05
.1250E+02
.0617E+05
.4175E+04
.8219E+03
.2565E+04
.1345E+01
.5448E+04
.5978E+03
.3958E+01
.8817E-01
.7528E+02
.8257E+02
.8572E+02
.4251E+02
.7835E+01
.8363E+03
.9807E-01
.3388E-02
.4543E-02
.8552E+01
.0258E-02
.8125E+00
.2956E-02
.1370E+03
.2919E-01
.2311E+02
.1681E-06
.9283E-09
.9792E+01
.8284E+02
.1197E+01

NNRFOWOWNNDBRERPENOONMNWURNMNMNWORNRERFOANCRURREPENMAERNMNNRPRPONNRERENMNOMMRPRPRERRERERRPORPAOARREIIUONLOLR
NNRFRFOOCOD UORPRUUONMNNMNBERERRPRPRPINOBRRFRPAIPAENWOROQRFRPWEAENMNWREROWWOWONMNORERNDNUOWWSOSINDMNDMOR R WN

Release Integral
Rate/s Release

.7972E+15 5.6651E+20
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.000QE+00

SIRWT Backleakage

kg Atoms
.2828E-06 1.5985E+19
.3154E-04 2.2434E+21
.8394E-03 3.2382E+22
.4559E-06 9.6345E+18
.8665E-08 3.8401E+17
.3532E-07 9.0547E+17
.4527E-06 4.2702E+19
.0692E-07 1.3544E+18
.0070E-08 1.2996E+17
.2497E-06 4.5957E+19
.0009E-08 3.1047E+17
.0282E-06 2.5535E+19
.8099E-06 2.3175E+19
.2560E-07 1.9806E+18
.0642E-05 2.9609E+20
.8583E-08 1.6393E+17
.4701E-04 8.3523E+20
.0946E-06 6.2781E+18
.0190E-06 3.8025E+19
.0942E-07 9.7765E+17
.3551E-07 3.9619E+18
.2258E-05 1.5296E+20
.1892E-08 4.2898E+17
.4025E-05 1.5884E+20
.0692E-06 1.4109E+19
.3408E-05 4.2615E+20
.3789E-03 6.3389E+21
.8812E-06 1.7707E+19
.2585E-04 1.0226E+21
.2173E-09 1.8953E+16
.0231E-05 1.3486E+20
.0956E-02 4.9237E+22
.9435E-05 3.5174E+20
.4445E-01 6.3497E+23
.7504E-09 1.6248E+16
.1101E-04 9.0767E+20
.6738E-06 2.0105E+19
.7728E-09 3.3198E+16
.9030E-11 2.9275E+14
.3171E-05 5.6253E+19
.2550E-07 1.7919E+18
.9583E-05 3.7464E+20
.1163E-06 8.9125E+18
.1491E-07 2.9288E+18
.6536E-05 4.1667E+19
.7411E-05 4.4055E+19
.5025E-03 3.7858E+21
.1490E-04 1.0411E+21
.7717E-04 6.9259E+20
.9888E-06 7.4685E+18
.4686E-07 1.3609E+18
.3096E-07 1.3104E+18
.0957E-06 5.0759E+18
.4164E-12 2.3637E+13
.0067E-08 1.8007E+17
.8046E-17 4.6566E+08
.4236E-20 4.3465E+05
.1315E-06 5.4951E+18
.7394E-04 1.3198E+21
.5363E-07 1.2122E+18

NP 9WWRPRONRFOWRWWRRNURRERPRERWOGROUONDMBNUOWD ORFRPOFR OWNRPRORR IJWERE SO UTWUNSJUNDNDEREDWOO

Bag

.8726E+12
.5639E+14
.4425E+13
.9527E+14
.7283E+13
.7241E+12
.8551E+12
.3668E+13
.4775E+12
.7626E+12
.5372E+12
.8281E+12
.7609E+13
.3347E+13
.0473E+13
.1090E+12
.8198E+13
.4185E+13
.9235E+13
.3574E+13
.1585E+13
.1258E+13
.1204E+13
.7926E+13
.0553E+13
.0492E+15
.3252E+15
.4823E+15
.4661E+15
.1627E+12
.9282E+15
.2448E+14
.1541E+14
.6489E+14
.2698E+12
.7157E+14
.6120E+13
.6264E+12
.6562E+10
.3885E+13
.0455E+13
.0572E+13
.2729E+12
.1399E+12
.4194E+14
.1029E+10
.4554E+09
.4981E+09
.0564E+12
.7955E+08
.7061E+10
.5894E+09
.9070E+13
.4801E+09
.1955E+13
.0222E+05
.3035E+02
.3231E+11
.0465E+13
.8428E+11
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Te-131 5.6011E+02
Te-133 7.1346E-01
Te-134 6.1570E-01
Te-125m 5.8692E+01
Te-133m 4.1172E+00
Ba-141 1.5494E-07
Ba-137m 1.3771E+04
Pd-109 1.6869E+02
Rh-106 8.4955E+02
Rh-103m 1.6432E+03
Eu-154 4.9010E-01
Eu-155 3.7607E-01
Eu-156 7.6981E+00
Nb-97 5.7222E+00
Nb-95m 1.1306E+00
Pm-147 1.5106E+01
Pm-148 2.1848E+01
Pm-149 4.1559E+01
Pm-151 1.2865E+01
Pm-148m 3.2499E+00
Pr-144 2.9258E+02
Pr-144m 5.3769E+00
Sm-153 2.5670E+01
Y-94 4.4517E-09
Y-91m 3.3680E+03
Br-82 5.4567E+02
Br-83 9.5980E+02
Br-84 2.0901E-02
Am-242 2.5571E+00
Np-238 4.2619E+01
Pu-243 6.7528E+00

2
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.7558E-09
.2830E-12
.8341E-11
.2588E-06
.6134E-10
.1228E-18
.5606E-08
.8780E-08
.3867E-10
.0514E-08
.8579E-06
.0874E-07
.3970E-07
.1284E-10
.9682E-09
.6295E-05
.3298E-07
.0488E-07
.7605E-08
.5213E-07
.8720E-09
.9649E-11
.8527E-08
.2507E-20
.1029E-08
.0402E-07
.0755E-08
.9693E-13
.1635E-09
.6445E-07
.5951E-09

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 11.1100 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 7.5234E+21
Organic I (atoms) 0.0000E+00
Aerosols (kg) 1.6391E-01
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.4848E+16
.8449E+13
.2428E+13
.5700E+19
.3052E+14
.0665E+06
.1256E+17
.3525E+17
.3559E+15
.9534E+17
.2652E+18
.1422E+18
.3930E+17
.3214E+15
.8816E+16
.6756E+19
.4110E+17
.2391E+17
.0213E+16
.1903E+17
.6193E+16
.2399E+14
.3036E+17
.7233E+05
.3623E+17
.7015E+18
.4081E+17
.1287E+12
.8722E+15
.1611E+17
.4313E+15

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 11.1100 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 11.1100 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
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Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 11.1100 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

.0724E+13
.6398E+10
.2781E+10
.1716E+12
.5233E+11
.7329E+03
.0952E+14
.2415E+12
.1433E+13
.0797E+13
.8134E+10
.3915E+10
.8483E+11
L1172E+11
.1833E+10
.5891E+11
.0837E+11
.5377E+12
.7602E+11
.2025E+11
.0826E+13
.9895E+11
.4977E+11
.6471E+02
.2462E+14
.0190E+13
.5513E+13
.7334E+08
.4614E+10
.5769E+12
.4985E+11

Page A52 of A113



NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

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

11.1100
(atoms)
(atoms)

(atoms)
(kg)

Control Room Compartment

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

11.1100

Control Room Transport

Time (h) = 11.1100
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 11.1100
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O oo

ci kg
1.5696E+00 8.3854E-09
8.9858E+00 3.5187E-09
3.1222E-01 1.5133E-11
4.8818E-03 5.8283E-11
1.0967E-01 2.4441E-10
1.2650E+01 1.3887E-10

Group Inventory:

Atmosphere Sump

5.5769E+16 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 O0.000O0E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

Atmosphere Nuclide Inventory:

Atoms
.7969E+16
.5696E+16
.0980E+14
.6793E+14
.1067E+15
.1948E+14

AR NRE P W

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 11.1100
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Filtered Makeup Transport Group Inventory:

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

11.1100

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

[ R

Control Room Unfiltered Inleakage Transport Group Inventory:

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

11.1100
(atoms)
(atoms)

(atoms)
(kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Exhaust Transport Group Inventory:

11.1100
(atoms)
(atoms)

(atoms)
(kg)

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

Detailed model information at time

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

(H) = 22.2

200

Bag

.8075E+10
.3248E+11
.1552E+10
.8063E+08
.0578E+09
.6805E+11
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

EAB Doses:

Time (h) = 22.2200
Delta dose (rem)
Accumulated dose (rem)

LPZ Doses:

Time (h) = 22.2200
Delta dose (rem)
Accumulated dose (rem)
Control Room Doses:
Time (h) = 22.2200

Delta dose (rem)
Accumulated dose (rem)

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 22.2200
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
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Whole Body
2.8413E+00
5.6253E+00

Whole Body
1.0754E-01
2.5659E-01

Whole Body
1.3475E+00
3.4040E+00

ci
.9274E+04
.5555E+06
.0728E+05
.8132E+05
.9903E+03
.2760E+04
.8957E+04
.8335E+04
.0769E+03
.5185E+04
.8510E+03
.5597E+04
.6427E+05
.5271E+05
.6347E+05
.5115E+03
.9867E+04
.2359E+05
.2021E+05
.2193E+04
.3803E+05
.9480E+04
.4248E+05
.6520E+05
.0770E+05
.1766E+06
.6440E+07
.3772E+06
.8427E+07
.8435E+00
.3273E+06
.4019E+06
.1862E+07
.2718E+06
.1085E+05
.0145E+06
.7347E+01
.4482E+06
.7971E+05
.9425E+02
.0874E+00
.0421E+04
.6366E+04
.6384E+04
.3576E+04
.1288E+03
.4407E+05
.8510E+01

NNRFRFWRUNSNSEFEFRONNNERAENMERENMAENMRPWOWUUNUURUORRNMOO® TNV ROARE® R JUW

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

kg

.5977E-04
.3540E-02
.8648E-01
.0519E-04
.5614E-07
.1833E-05
.1808E-03
.0625E-06
.5217E-06
.1723E-03
.1531E-06
.5460E-04
.5100E-04
.8059E-05
.1635E-03
.1991E-07
.3872E-02
.4642E-04
.1991E-03
.7248E-06
.2808E-04
.2456E-03
.8034E-06
.4837E-03
.8588E-04
.3757E-02
.1327E-01
.2406E-04
.5095E-02
.0659E-10
.5170E-03
.3517E-02
.6450E-03
.7558E+00
.2428E-02
.3160E+01
.2832E-09
.3441E-02
.4028E-03
.7581E-07
.5960E-11
.1205E-03
.4761E-05
.4543E-02
.5011E-04
.1284E-04
.3452E-03
.8336E-03
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Skin
6.9626E+00
1.2879E+01

Skin
2.6352E-01
5.7260E-01

Skin
8.3642E+01
2.0766E+02

Inventory:

Atoms
.5193E+21
.6228E+23
.2626E+24
.9614E+20
.6404E+18
.7992E+20
.8140E+21
.9684E+19
.8536E+18
.4316E+21
.1992E+19
.1495E+21
.3517E+21
.9234E+20
.7730E+22
.7025E+18
.3562E+23
.3979E+20
.6857E+21
.6725E+19
.0735E+20
.4874E+22
.1761E+19
.5599E+22
.7739E+21
.2763E+22
.8042E+23
.9347E+21
.1363E+23
.7903E+14
.7669E+21
.0648E+23
.0720E+22
.8910E+24
.5031E+22
.0180E+26
.8920E+15
.4385E+23
.0341E+21
.5087E+17
.2214E+14
.0568E+21
.3061E+20
.0818E+22
.4744E+21
.6228E+20
.9093E+21
.1699E+21
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TEDE
.8413E+00
.6253E+00

TEDE
.0754E-01
.5659E-01

TEDE
.3475E+00
.4040E+00

Bag

.0831E+15
.7552E+16
.9694E+15
.4109E+16
.5864E+14
.4211E+14
.0714E+15
.1584E+15
.8784E+14
.3186E+14
.6449E+14
.4708E+14
.7778E+15
.3501E+15
.7483E+15
.0392E+14
.9551E+15
.5728E+15
.1848E+16
.1911E+15
.2507E+16
.8308E+15
.2717E+15
.1123E+15
.1385E+16
.5453E+17
.7829E+17
.6196E+17
.0518E+18
.0521E+11
.9711E+17
.6287E+17
.3889E+17
.4055E+16
.3701E+16
.4535E+16
.3818E+12
.0583E+16
.8849E+16
.6787E+13
.0233E+10
.2356E+15
.3455E+15
.7162E+15
.7232E+14
.3777E+14
.0131E+16
.7949E+12
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.5199E+01
.5365E+01
.6400E+03
.6766E+00
.9452E+02
.9809E+00
.8438E+05
.2342E+04
.5261E+04
.8728E+05
.7673E+05
.1635E-05
.6402E+03
.1996E+03
.5953E+04
.3570E+03
.0431E+04
.7690E-02
.5836E-03
.5439E+03
.5972E-01
.2331E+06
.5450E+04
.6425E+05
.6489E+05
.9644E+01
.1109E+01
.2250E+03
.6538E+02
.8316E+02
.4573E+03
.3462E+03
.8421E+03
.5943E+03
.2410E+02
.7510E+04
.7426E+02
.5377E+03
.4349E+05
.0578E+04
.1563E+03
.6458E-06
.5698E+02
.9523E+03
.3204E+02
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Containment Sump Transport Group Inventory:

Time (h) = 22.2200
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

22.2200
(atoms)
(atoms)

(atoms)
(kg)

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

Filter Pathway Nuclide

Time (h) = 22.2200
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92

Atmosphere
1.3099E+23
1.1037E+24
0.0000E+00
2.6294E+01

o O O o

.4453E-01 6.1614E+23
.7431E-02 1.6920E+23
.5043E-02 1.1255E+23
.8850E-04 1.2207E+21
.8865E-05 2.2114E+20
.6288E-05 2.1297E+20
.4538E-05 4.3794E+20
.0829E-06 7.8569E+18
.8219E-04 8.3755E+20
.4024E-04 2.8990E+21
.6247E-06 4.2934E+19
.1129E-16 2.2312E+09
.5139E-07 2.0286E+18
.8291E-04 8.8833E+20
.4507E-02 2.1442E+23
.0168E-05 1.9198E+20
.2267E-06 5.6394E+18
.4385E-13 1.1041E+12
.7174E-14 2.1201E+11
.2991E-04 2.5530E+21
.2590E-12 2.8340E+13
.1523E-06 1.8252E+19
.2152E-06 3.9863E+19
.6145E-08 2.6216E+17
.1433E-06 4.7612E+19
.0191E-04 1.1806E+21
.3142E-04 5.1058E+20
.2230E-05 8.5816E+19
.1029E-08 1.3056E+17
.8083E-07 3.0480E+18
.6508E-03 1.0859E+22
.0367E-05 8.2874E+19
.4744E-05 G5.9591E+19
.1817E-06 8.7010E+18
.4534E-05 9.9828E+19
.2874E-07 2.6294E+18
.8207E-09 2.0160E+16
.0659E-06 3.1748E+19
.8579E-06 3.8766E+19
.5191E-05 4.7877E+20
.8969E-07 2.8275E+18
.3381E-17 1.6762E+08
.1791E-07 7.9112E+17
.2968E-05 ©5.8116E+19
.9174E-08 2.2099E+17

Overlying

Sump Pool

.0000E+00 O0.0000E+00
.0000E+00 O0.0000QE+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O O o
o O O o

Inventory for

ci
.8261E+02
.0200E+04
.3932E+03
.9519E+03
.0776E+01

O =N W
RS

Filter

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

SIRWT Backleakage

kg Atoms
.7022E-06 3.2927E+19
.9529E-04 4.7046E+21
.0213E-02 6.8340E+22
.3660E-06 9.0401E+18
.2220E-09 4.7274E+1l6
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.6236E+11
.6852E+11
.7168E+14
.2034E+10
.0897E+13
.5829E+11
.8221E+15
.2666E+14
.6465E+14
.0629E+16
.2439E+16
.0049E+05
.3469E+14
.1838E+14
.7003E+15
.2421E+14
.6060E+15
.0245E+09
.8593E+07
.5313E+14
.9098E+09
.2624E+16
.7163E+14
.0774E+15
.8010E+15
.9468E+12
.2610E+12
.5324E+13
.0919E+13
.7768E+12
.0920E+13
.2381lE+14
.1616E+14
.8989E+13
.9392E+13
.7579E+15
.2348E+13
.3089E+14
.0091E+15
.6114E+15
.2778E+14
.0896E+04
.5083E+12
.2024E+14
.5856E+12

Bq

.4157E+13
.4739E+14
.1547E+13
.8322E+14
.3587E+12
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Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
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.9564E+02
.7611E+02
.5796E+02
.5928E+01
.2706E+02
.2792E+02
.3240E+02
.4318E+03
.2817E+03
.4214E+03
.1572E+01
.0372E+03
.6049E+03
.1583E+03
.1806E+02
.3896E+03
.4255E+02
.8502E+03
.1453E+03
.9959E+03
.4237E+04
.4501E+05
.6845E+04
.7092E+05
.6987E-02
.9517E+04
.9692E+04
.1905E+04
.6329E+04
.8498E-01
.1792E+04
.0128E+04
.2989E+01
.4121E-02
.8464E+02
.7224E+02
.0234E+02
.0617E+02
.1855E+02
.0653E+03
.2996E-01
.9737E-01
.9953E-01
.0256E+01
.1772E-02
.8247E+00
.0655E-02
.4060E+03
.8221E-07
.7578E+01
.1550E+01
.9675E+02
.3594E+01
.1463E+02
.5958E-04
.0565E-05
.2394E+02
.0742E-03
.9187E+04
.0063E+02
.1330E+03
.4399E+03
.0343E+00
.9356E-01
.5907E+01
.3420E+00
.3785E+00
.1911E+01
.3454E+01
.5866E+01

2

FNWONMNMRPRPWRERUDOUOANANWRUUNUDORREREROANUUTOWWWEREARINONMRPANWRERNMRPRPRPWUONMRPRUOUONSOOR IR RERWRRPONOOANRREIREWOM

.4339E-07
.5337E-05
.8771E-08
.9761E-08
.5224E-05
.6918E-08
.5006E-06
.1553E-06
.2410E-07
.0601E-04
.0647E-08
.1001E-04
.9014E-06
.5571E-05
.4343E-08
.6633E-06
.8120E-05
.8350E-08
.1211E-05
.0111E-06
.7865E-04
.7829E-03
.5071E-06
.2744E-04
.3865E-12
.9795E-05
.2949E-02
.6243E-04
.0270E-01
.9650E-11
.3427E-04
.8221E-05
.2967E-09
.8642E-13
.7538E-05
.1112E-07
.8885E-04
.5467E-06
.4654E-06
.0455E-05
.6797E-05
.1754E-03
.7566E-04
.8494E-04
.3436E-06
.1540E-06
.1205E-06
.2336E-06
.6693E-18
.8997E-09
.3753E-06
.7798E-04
.2162E-07
.5931E-08
.1666E-15
.1261E-16
.8815E-06
.1280E-14
.4270E-08
.3697E-08
.9924E-10
.0575E-07
.9207E-06
.7066E-06
.8868E-07
.7309E-10
.2441E-09
.4423E-05
.6449E-07
.9147E-07

NEFEFRPWRRPOFROWUNWWNRENINNMNNENDMNMNUNMNNERNMNOONORNINED ONRPREPENOQRPOAOAORENMREPONWDS WIdIWOdREFOOODWDUD ORUREW

.6360E+18
.0149E+20
.1562E+17
.2796E+17
.6508E+19
.1545E+17
.3886E+19
.3525E+19
.7964E+18
.1982E+20
.1067E+16
.7612E+21
.0906E+19
.3835E+19
.4706E+17
.8871E+18
.2301E+20
.1244E+17
.3244E+20
.3036E+19
.1505E+20
.2793E+22
.5125E+19
.4826E+21
.2310E+12
.8302E+19
.0314E+23
.1926E+20
.3306E+24
.2846E+14
.8680E+21
.8380E+19
.8092E+15
.1834E+12
.1761E+20
.9947E+18
.8979E+20
.9147E+19
.0032E+18
.6738E+19
.3108E+19
.0012E+21
.1972E+21
.4616E+21
.5852E+19
.8717E+18
.7656E+18
.7147E+18
.9104E+07
.6514E+16
.1536E+19
.7845E+21
.4931E+18
.3234E+16
.4338E+10
.7531E+09
.3153E+19
.6803E+11
.3856E+17
.1767E+17
.4044E+15
.1829E+17
.5332E+19
.6304E+18
.1144E+18
.6954E+15
.9582E+16
.4102E+20
.0762E+18
.7385E+17

NEFEFRONMUNWRNNPRPSISE IR WORNRPRPRPRPOWRONNNNNMNNMSERNMNENMNOWORPRPOMMRPNMNRENMNEPENMRdONNRPRPUOWONRRERESENDNDERER

.0939E+13
.3916E+13
.8045E+13
.4393E+12
.2101E+13
.7332E+12
.2299E+13
.2698E+14
.2142E+14
.2659E+14
.6482E+12
.8375E+13
.9382E+13
.5386E+14
.5468E+13
.6242E+14
.3774E+13
.8459E+13
.9375E+13
.4785E+14
.0068E+15
.2766E+16
.1033E+15
.3724E+16
.3685E+09
.5721E+15
.0986E+15
.4048E+14
.7418E+14
.7944E+10
.1763E+15
.7474E+14
.8058E+11
.2246E+08
.9032E+13
.7473E+13
.2287E+13
.1328E+13
.3863E+12
.6142E+14
.3308E+10
.3029E+09
.3828E+09
.2295E+12
.0558E+08
.4151E+11
.3542E+09
.9022E+13
.0442E+04
.7604E+12
.5373E+12
.2080E+13
.6130E+12
.3841E+13
.3305E+07
.6090E+05
.5857E+12
.6745E+07
.0799E+15
L4232E+12
.8922E+13
.2728E+14
.8268E+10
.9362E+10
.8857E+11
.7166E+11
.8004E+10
.1807E+12
.6078E+12
.8070E+12
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Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.0704E+01
.8060E+00
.1697E+02
.1353E+01
.5940E+01
.1620E+03
.2098E+02
.0334E+01
.1476E-08
.3372E+00
.7297E+01
.0133E+00

W JWNhowOwWwhREONON
P NS WUl JdF 00 WwN

SIRWT Backleakage Transport Group Inventory:

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

22.2200
(atoms)
(atoms)

(atoms)
(kg)

Environment Integral Nuclide Release:

Time (h) = 22.2200
Xe-133

Xe-135

Kr-83m

Xe-131m

Xe-133m

Xe-135m

Pathway
Filter
.0000E+00
.4401E+22
.0000E+00
.4355E-01

w o K o

ci
.7469E+04
.5488E+05
.9157E+02
.9922E+02
.7504E+03
.1432E+04

R S
R o N R oW

Environment Transport Group Inventory:

22.2200
(atoms)
(atoms)

(atoms)
(kg)

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

Filter Pathway Nuclide

Time (h) = 22.2200
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132

Present

Release
.6063E+18
.0000E+00
.0000E+00
.0000E+00

O O o R
o oonN

Inventory for

ci
.8261E+02
.0200E+04
.3932E+03
.9519E+03
.0776E+01
.9564E+02
.7611E+02
.5796E+02
.5928E+01
.2706E+02
.2792E+02
.3240E+02
.4318E+03
.2817E+03
.4214E+03
.1572E+01
.0372E+03
.6049E+03
.1583E+03
.1806E+02
.3896E+03
.4255E+02
.8502E+03
.1453E+03
.9959E+03
.4237E+04

G WwWNhRPROB PP RPEJIWVWWOWRWRERWAOAOAIWNDOREDNDW
RPUNo0o0ORNFRFRFPWRPRPOAOANOOORREOREUNDREREOD

.8332E-08 1.1299E+17
.1860E-07 1.2964E+18
.1649E-09 3.4146E+16
.2602E-11 2.6180E+14
.0474E-07 4.1228E+17
.6071E-08 5.0342E+17
.5068E-07 6.2475E+18
.0851E-09 3.6896E+16
.0510E-19 2.1873E+06
.1284E-09 1.0274E+16
.9826E-07 7.5470E+17
.1580E-09 2.8698E+15
kg Atoms

.0702E-04 1.3902E+21
.0647E-05 2.7054E+20
.4132E-08 1.0253E+17
.3784E-06 1.0934E+19
.3582E-06 3.7845E+19
.2550E-07 5.5985E+17
Release Integral
Rate/s Release

.2309E+16 1.7101E+21
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

SIRWT Backleakage

kg Atoms
.7022E-06 3.2927E+19
.9529E-04 4.7046E+21
.0213E-02 6.8340E+22
.3660E-06 9.0401E+18
.2220E-09 4.7274E+1l6
.4339E-07 3.6360E+18
.5337E-05 1.0149E+20
.8771E-08 5.1562E+17
.9761E-08 1.2796E+17
.5224E-05 9.6508E+19
.6918E-08 4.1545E+17
.5006E-06 5.3886E+19
.1553E-06 4.3525E+19
.2410E-07 3.7964E+18
.0601E-04 6.1982E+20
.0647E-08 6.1067E+16
.1001E-04 1.7612E+21
.9014E-06 1.0906E+19
.5571E-05 7.3835E+19
.4343E-08 3.4706E+17
.6633E-06 7.8871E+18
.8120E-05 3.2301E+20
.8350E-08 4.1244E+17
.1211E-05 3.3244E+20
.0111E-06 2.3036E+19
.7865E-04 8.1505E+20

P NREROINDWERERSNDNDJ

RO 0N

MR NONRPRRRUOWNRREPRPEARNNRERLWR DR

.6604E+11
.5182E+11
.2828E+13
.2007E+11
.6998E+12
.1699E+14
.4076E+13
.9724E+12
.9463E+02
.2348E+11
.8600E+12
.1149E+11

Bq

.1263E+15
.7304E+15
.0788E+13
.3710E+12
.3876E+14
.2300E+14

Bg

.4157E+13
.4739E+14
.1547E+13
.8322E+14
.3587E+12
.0939E+13
.3916E+13
.8045E+13
.4393E+12
.2101E+13
.7332E+12
.2299E+13
.2698E+14
.2142E+14
.2659E+14
.6482E+12
.8375E+13
.9382E+13
.5386E+14
.5468E+13
.6242E+14
.3774E+13
.8459E+13
.9375E+13
.4785E+14
.0068E+15
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I-131 3.4501E+05
I-132 5.6845E+04
I-133 3.7092E+05
I-134 3.6987E-02
I-135 6.9517E+04
Cs-134 2.9692E+04
Cs-136 1.1905E+04
Cs-137 2.6329E+04
Ba-139 4.8498E-01
Ba-140 3.1792E+04
La-140 1.0128E+04
La-141 1.2989E+01
La-142 1.4121E-02
Ce-141 7.8464E+02
Ce-143 4.7224E+02
Ce-144 6.0234E+02
Pr-143 3.0617E+02
Nd-147 1.1855E+02
Np-239 7.0653E+03
Pu-238 6.2996E-01
Pu-239 1.9737E-01
Pu-240 1.9953E-01
Pu-241 6.0256E+01
Am-241 2.1772E-02
Cm-242 3.8247E+00
Cm-244 9.0655E-02
I-130 2.4060E+03
Cs-138 2.8221E-07
Cs-134m 4.7578E+01
Sb-124 4.1550E+01
Sb-125 5.9675E+02
Sb-126 4.3594E+01
Te-131 9.1463E+02
Te-133 3.5958E-04
Te-134 2.0565E-05
Te-125m 1.2394E+02
Te-133m 2.0742E-03
Ba-137m 2.9187E+04
Pd-109 2.0063E+02
Rh-106 2.1330E+03
Rh-103m 3.4399E+03
Eu-154 1.0343E+00
Eu-155 7.9356E-01
Eu-156 1.5907E+01
Nb-97 7.3420E+00
Nb-95m 2.3785E+00
Pm-147 3.1911E+01
Pm-148 4 .3454E+01
Pm-149 7.5866E+01
Pm-151 2.0704E+01
Pm-148m 6.8060E+00
Pr-144 6.1697E+02
Pr-144m 1.1353E+01
Sm-153 4.5940E+01
Y-91m 3.1620E+03
Br-82 9.2098E+02
Br-83 8.0334E+01
Br-84 2.1476E-08
Am-242 3.3372E+00
Np-238 7.7297E+01
Pu-243 3.0133E+00

2

RPN WUOdIFOONOWNREFNMWOANMNMNREFWROOOUUUOONONWRUOONMUOOREROAUOWWWEREMARPINMONMMRPEAENMWRENMRRWOOND

.7829E-03
.5071E-06
.2744E-04
.3865E-12
.9795E-05
.2949E-02
.6243E-04
.0270E-01
.9650E-11
.3427E-04
.8221E-05
.2967E-09
.8642E-13
.7538E-05
.1112E-07
.8885E-04
.5467E-06
.4654E-06
.0455E-05
.6797E-05
.1754E-03
.7566E-04
.8494E-04
.3436E-06
.1540E-06
.1205E-06
.2336E-06
.6693E-18
.8997E-09
.3753E-06
.7798E-04
.2162E-07
.5931E-08
.1666E-15
.1261E-16
.8815E-06
.1280E-14
.4270E-08
.3697E-08
.9924E-10
.0575E-07
.9207E-06
.7066E-06
.8868E-07
.7309E-10
.2441E-09
.4423E-05
.6449E-07
.9147E-07
.8332E-08
.1860E-07
.1649E-09
.2602E-11
.0474E-07
.6071E-08
.5068E-07
.0851E-09
.0510E-19
.1284E-09
.9826E-07
.1580E-09

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 22.2200 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 1.4401E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 3.4355E-01

NO9FEPNDMWOANUBRNWRROIRERERPWRRPOAOARROAOAWUNWWNDNRENINMNMNENMNUONMNMNRRERENOONORNSINE®S ONREFREOSRP,ONRDNDR

.2793E+22
.5125E+19
.4826E+21
.2310E+12
.8302E+19
.0314E+23
.1926E+20
.3306E+24
.2846E+14
.8680E+21
.8380E+19
.8092E+15
.1834E+12
.1761E+20
.9947E+18
.8979E+20
.9147E+19
.0032E+18
.6738E+19
.3108E+19
.0012E+21
.1972E+21
.4616E+21
.5852E+19
.8717E+18
.7656E+18
.7147E+18
.9104E+07
.6514E+16
.1536E+19
.7845E+21
.4931E+18
.3234E+16
.4338E+10
.7531E+09
.3153E+19
.6803E+11
.3856E+17
.1767E+17
.4044E+15
.1829E+17
.5332E+19
.6304E+18
.1144E+18
.6954E+15
.9582E+16
.4102E+20
.0762E+18
.7385E+17
.1299E+17
.2964E+18
.4146E+16
.6180E+14
.1228E+17
.0342E+17
.2475E+18
.6896E+16
.1873E+06
.0274E+16
.5470E+17
.8698E+15

PNRPOINMWORPREBANMNMINERONUNWRNNPRESSE P WORNREPRPPOWRONNNNDMNMAERNMNENDMNOD WREROBMRPRPNNRERENDR

.2766E+16
.1033E+15
.3724E+16
.3685E+09
.5721E+15
.0986E+15
.4048E+14
.7418E+14
.7944E+10
.1763E+15
.7474E+14
.8058E+11
.2246E+08
.9032E+13
.7473E+13
.2287E+13
.1328E+13
.3863E+12
.6142E+14
.3308E+10
.3029E+09
.3828E+09
.2295E+12
.0558E+08
.4151E+11
.3542E+09
.9022E+13
.0442E+04
.7604E+12
.5373E+12
.2080E+13
.6130E+12
.3841E+13
.3305E+07
.6090E+05
.5857E+12
.6745E+07
.0799E+15
L4232E+12
.8922E+13
.2728E+14
.8268E+10
.9362E+10
.8857E+11
.7166E+11
.8004E+10
.1807E+12
.6078E+12
.8070E+12
.6604E+11
.5182E+11
.2828E+13
.2007E+11
.6998E+12
.1699E+14
.4076E+13
.9724E+12
.9463E+02
.2348E+11
.8600E+12
.1149E+11
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Control Room Unfiltered Makeup Transport Group Inventory:

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

22.2200
(atoms)
(atoms)

(atoms)
(kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

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

22.2200
(atoms)
(atoms)

(atoms)
(kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

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

22.2200
(atoms)
(atoms)

(atoms)
(kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O oo

Control Room Exhaust Transport Group Inventory:

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

22.2200
(atoms)
(atoms)

(atoms)
(kg)

Control Room Compartment Atmosphere Nuclide Inv

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

22.2200

Control Room Transport

Time (h) = 22.2200
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 22.2200
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway

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

Cci kg

2.5424E+00 1.3582E-08
6.6143E+00 2.5901E-09
2.3278E-02 1.1282E-12
1.0073E-02 1.2025E-10
1.7249E-01 3.8442E-10
8.2177E+00 9.0213E-11

Group Inventory:

Atmosphere Sump

7.5758E+16 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

entory:

Atoms
.1500E+16
.1554E+16
.1860E+12
.5281E+14
.7406E+15
.0243E+14

BP0 o R o

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) =
Noble gases
Elemental I
Organic I

22.2200
(atoms)
(atoms)

(atoms)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00

w o W o N o

Bg

.4067E+10
.4473E+11
.6128E+08
.7268E+08
.3822E+09
.0406E+11
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Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 22.2200 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 22.2200 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 22.2200 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Detailed model information at time (H) = 24.0000
EAB Doses:
Time (h) = 24.0000 Whole Body Thyroid Skin
Delta dose (rem) 3.4897E-01 0.0000E+00 8.8511E-01

Accumulated dose (rem) 5.9742E+00 O0.0000E+00 1.3764E+01

LPZ Doses:
Time (h) = 24.0000 Whole Body Thyroid Skin
Delta dose (rem) 1.3208E-02 0.0000E+00 3.3500E-02

Accumulated dose (rem) 2.6980E-01 O0.0000E+00 6.0610E-01
Control Room Doses:

Time (h) = 24.0000 Whole Body Thyroid Skin
Delta dose (rem) 1.6133E-01 O0.0000E+00 1.0177E+01
Accumulated dose (rem) 3.5653E+00 O0.0000E+00 2.1784E+02

Containment Sump Compartment Atmosphere Nuclide Inventory:

Time (h) = 24.0000 Ci kg Atoms

Rb-86 2.9161E+04 3.5839E-04 2.5096E+21
Sr-89 1.5522E+06 5.3428E-02 3.6151E+23
Sr-90 1.0716E+05 7.8562E-01 5.2568E+24
Sr-91 3.3452E+05 9.2280E-05 6.1069E+20
Sr-92 4.4289E+03 3.5236E-07 2.3065E+18
Y-90 2.4347E+04 4.4751E-05 2.9944E+20
Y-91 2.9231E+04 1.1920E-03 7.8880E+21
Y-92 4.2756E+04 4.4434E-06 2.9086E+19
Y-93 4.4882E+03 1.3452E-06 8.7110E+18
Zr-95 2.5138E+04 1.1701E-03 7.4176E+21
Zr-97 9.1474E+03 4.7850E-06 2.9707E+19
Nb-95 2.5568E+04 6.5387E-04 4.1449E+21
Mo-99 2.5909E+05 ©5.4020E-04 3.2860E+21
Tc-99m 2.4814E+05 4.7191E-05 2.8706E+20
Ru-103 2.6284E+05 8.1439E-03 4.7615E+22
Ru-105 4.1697E+03 6.2031E-07 3.5577E+18
Ru-106 7.9768E+04 2.3843E-02 1.3546E+23
Rh-105 1.1939E+05 1.4144E-04 8.1122E+20

AN LOLOVLOVOUWORREPRERORERWOULRE

TEDE
.4897E-01
.9742E+00

TEDE
.3208E-02
.6980E-01

TEDE
.6133E-01
.5653E+00

Bg

.0790E+15
.7431E+16
.9651E+15
.2377E+16
.6387E+14
.0085E+14
.0816E+15
.5820E+15
.6606E+14
.3010E+14
.3845E+14
.4603E+14
.5863E+15
.1812E+15
.7249E+15
.5428E+14
.9514E+15
.4172E+15
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Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82

ANWOODdUTRFEFUOWNMRPRUORPRAINEFRPNDMDE ONMNIOWPD WNMNDNMOINMNRERPRPONMREARRPEMUUODONPDWOODR JONMEFNMONMRESONBENMAENDMREREDWDNDW

.1562E+05
.4168E+04
.3427E+05
.9429E+04
.3365E+05
.6477E+05
.9498E+05
.1067E+06
.6245E+07
.2796E+06
.6761E+07
.9574E-01
.4154E+06
.6182E+06
.0964E+07
.2691E+06
.0629E+05
.0123E+06
.5241E+01
.4357E+06
.2901E+05
.2557E+02
.8791E-01
.0261E+04
.4993E+04
.6325E+04
.3596E+04
.0763E+03
.3174E+05
.8467E+01
.5186E+01
.5349E+01
.6349E+03
.6763E+00
.9417E+02
.9732E+00
.6668E+05
.3670E+04
.6438E+04
.9887E+05
.2666E+05
.1689E-06
.3762E+03
.1933E+03
.5901E+04
.3394E+03
.7520E+04
.2698E-03
.6917E-04
.5344E+03
.1934E-02
.2306E+06
.4078E+04
.6405E+05
.6426E+05
.9556E+01
.1040E+01
.2195E+03
.2496E+02
.8286E+02
.4550E+03
.3110E+03
.7016E+03
.5249E+03
.2287E+02
.7450E+04
.7315E+02
.4417E+03
.1360E+05
.8080E+04

2

OV I ONNMNRENMNNMAERPNRER WO RUOOAR WERARRPNMUUONORONWOO®PPANMNNMMNMNREPFWRUNMWERWONMREFRAENDMRENDNDNEAENDREWUUOUURDRE

.1819E-03
.2978E-06
.2666E-04
.2402E-03
.3819E-06
.4696E-03
.6993E-04
.3527E-02
.1170E-01
.1460E-04
.3624E-02
.6080E-11
.2573E-03
.4672E-02
.2934E-03
.7538E+00
.2366E-02
.3134E+01
.3179E-10
.3270E-02
.4915E-03
.2830E-07
.4083E-11
.1149E-03
.2693E-05
.4524E-02
.5041E-04
.1219E-04
.2921E-03
.8311E-03
.4431E-01
.7358E-02
.4994E-02
.8840E-04
.8759E-05
.6193E-05
.5463E-05
.6254E-07
.9625E-04
.6607E-04
.9771E-06
.1256E-17
.9465E-07
.8256E-04
.4457E-02
.9958E-05
.1760E-06
.4021E-14
.0185E-15
.2938E-04
.6433E-12
.1477E-06
.5746E-06
.6088E-08
.1238E-06
.0158E-04
.3127E-04
.2131E-05
.9526E-08
.8005E-07
.6483E-03
.0153E-05
.4389E-05
.0867E-06
.4476E-05
.2794E-07
.8146E-09
.8470E-06
.1388E-06
.2883E-05

BWWNDNNWOVUOUOR WREOURS®SNWREINDMWNUORNDMORNWWOWNNRRPRPONSJUMRPONOVERERUOR®  PUONRPRPUORREPRPRPOUOARENDNDNDOONDO

.6042E+21
.0064E+19
.0060E+20
.4848E+22
.9793E+19
.5534E+22
.7006E+21
L1713E+22
.7318E+23
.8915E+21
.0697E+23
.1721E+14
.6086E+21
L1171E+23
.9152E+22
.8819E+24
.4756E+22
.0169E+26
.0370E+15
.4311E+23
.4157E+21
.4796E+17
.4455E+14
.0328E+21
.2191E+20
.0741E+22
.4757E+21
.5962E+20
.7754E+21
.1635E+21
.1560E+23
.6902E+23
.1243E+23
.2204E+21
.2088E+20
.1273E+20
.9590E+20
.8071E+18
.0217E+20
.0159E+21
.5585E+19
.2367E+08
.3242E+18
.8661E+20
.1418E+23
.9098E+20
.4063E+18
.8988E+11
.6036E+10
.5504E+21
.4406E+12
.8232E+19
.6324E+19
.6184E+17
.7497E+19
.1793E+21
.1001E+20
.5433E+19
.2122E+17
.0431E+18
.0849E+22
.2001E+19
.8158E+19
.3220E+18
.9595E+19
.6261E+18
.0135E+16
.0886E+19
.4007E+19
.6182E+20

NN WRRPRUNRFFOODRBRNMNMNOONUTOFRWONNRERRERREPOONFFOANUITONFOAN R UVTUREFWORREPNMNEFNDMWOUNWORRERENDMORORREOOD®RPRRPE OBR

.1678E+16
.9423E+14
.2368E+16
.8289E+15
.9451E+15
.0966E+15
.0914E+16
.5195E+17
.7107E+17
.5835E+17
.9016E+17
.5742E+10
.6337E+17
.7087E+17
.0568E+17
.3958E+16
.3533E+16
.4454E+16
.6393E+11
.0120E+16
.0673E+16
.6846E+13
.8053E+10
.2297E+15
.2947E+15
.7140E+15
.7306E+14
.3582E+14
.9674E+16
.7933E+12
.6187E+11
.6790E+11
.7149E+14
.2022E+10
.0884E+13
.5801E+11
.1672E+15
.0578E+14
.0821E+14
.1058E+16
.6886E+16
.0248E+04
.7919E+13
.1815E+14
.6983E+15
.2356E+14
.4982E+15
.6898E+08
.9594E+06
.5277E+14
.5516E+09
.2534E+16
.2088E+14
.0700E+15
.7775E+15
.9436E+12
.2585E+12
.5121E+13
.9424E+13
.7658E+12
.0834E+13
.2251E+14
.1096E+14
.6420E+13
.9346E+13
.7557E+15
.2306E+13
.2734E+14
.9032E+15
.5190E+15
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Br-83
Br-84

Am-242
Np-238
Pu-243

.6698E+03
.6029E-07
.3767E+02
.8032E+03
.8071E+02

HONRER W
aANDNDDNDN

Containment Sump Transport Group Inventory:

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

24.0000
(atoms)
(atoms)

(atoms)
(kg)

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

24.0000
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) = 24.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239

Atmosphere
1.3482E+23
1.0885E+24
0.0000E+00
2.6264E+01

o O oo

.3230E-07 1.6855E+18
.2771E-18 1.6325E+07
.9403E-07 7.3168E+17
.2393E-05 5.6660E+19
.9446E-08 1.7210E+17

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O o o
o O o o

Inventory for

ci
.1339E+02
.1873E+04
.5101E+03
.7139E+03
.2412E+01
.4318E+02
.1200E+02
.0280E+02
.3247E+01
.5424E+02
.2890E+02
.6030E+02
.6510E+03
.4968E+03
.7038E+03
.8759E+01
.1241E+03
.6824E+03
.4476E+03
.4058E+02
.7105E+03
.9655E+02
.8834E+03
.3220E+03
.1569E+03
.7871E+04
.7149E+05
.0309E+04
.7877E+05
.8192E-03
.2500E+04
.2167E+04
.2848E+04
.8526E+04
.1478E-01
.4323E+04
.1685E+04
.0281E+01
.8755E-03
.4920E+02
.9311E+02
.5281E+02
.3252E+02
.2790E+02
.4932E+03

NP WO OO R P WNMNNMNRPWOONLOWAAWUBSNMNRERO® WA EREPRPUWWWWEWOAOOD WO B RFE N
WESNMOINEAERERNDMARPWORNMRPWWUNRFONONRFOAORPWOROAONOVOAREPOROOD RERREJIOM

Filter

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

SIRWT Backleakage

kg Atoms
.0805E-06 3.5576E+19
.5290E-04 5.0945E+21
.1071E-02 7.4078E+22
.3004E-06 8.6057E+18
.9654E-09 3.2502E+16
.3077E-07 4.2206E+18
.6800E-05 1.1118E+20
.2646E-08 4.1007E+17
.8957E-08 1.2275E+17
.6489E-05 1.0453E+20
.7430E-08 4.1863E+17
.2142E-06 5.8410E+19
.6125E-06 4.6306E+19
.6501E-07 4.0452E+18
.1476E-04 6.7099E+20
.7413E-09 5.0135E+16
.3599E-04 1.9089E+21
.9932E-06 1.1432E+19
.6655E-05 7.8973E+19
.0565E-08 2.8274E+17
.7849E-06 8.4636E+18
.3845E-05 3.5016E+20
.9933E-08 4.1984E+17
.7077E-05 3.5982E+20
.2130E-06 2.3964E+19
.9062E-04 8.6966E+20
.9965E-03 1.3775E+22
.8427E-06 2.6656E+19
.3437E-04 1.5140E+21
.6808E-13 1.6542E+12
.7797E-05 7.9389E+19
.4862E-02 1.1173E+23
.7530E-04 7.7622E+20
.2795E-01 1.4416E+24
.3131E-11 5.6888E+13
.6884E-04 2.0167E+21
.1022E-05 9.0429E+19
.8179E-09 7.7644E+15
.8030E-13 2.0369E+12
.9803E-05 1.2729E+20
.4255E-07 3.1271E+18
.0467E-04 8.5596E+20
.9380E-06 2.0795E+19
.5810E-06 6.4769E+18
.2300E-05 8.1386E+19

N Ul

NERENRWNWBABRIRPBRNMNWHNMNHRENMNROOANRRPRPOABNRFREFRERREERNMNRLRRENDR O R

.3578E+14
.9307E+03
.7939E+12
.1472E+14
.6862E+12

Bq

.5295E+13
.0932E+14
.5875E+13
.7442E+14
.3092E+12
.2698E+13
.5244E+13
.2304E+13
.3401E+12
.3107E+13
.7695E+12
.3331E+13
.3509E+14
.2938E+14
.3704E+14
L1741E+12
.1591E+13
.2247E+13
.6456E+14
.2601E+13
.7429E+14
.5772E+13
.9686E+13
.5913E+13
.5380E+14
.1412E+15
.3745E+16
.2314E+15
.4015E+16
.6331E+08
.3125E+15
.1902E+15
.7536E+14
.0555E+15
.9468E+09
.2700E+15
.3234E+14
.8040E+11
.5439E+08
.1420E+13
.8245E+13
.4154E+13
.2303E+13
.7324E+12
.7725E+14
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Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

NOWNUDOWDBRERERPOANINOPDWNIdRFRPRORPRWNMRERWURWEREORODR WWNDONDOONDDNDO®O

.8299E-01
.1399E-01
.1629E-01
.5315E+01
.3622E-02
.1455E+00
.8266E-02
.3594E+03
.0689E-08
.3685E+01
.5000E+01
.4682E+02
.7059E+01
.5148E+02
.0245E-04
.7932E-06
.3436E+02
.9094E-04
.1622E+04
.9838E+02
.3118E+03
.7239E+03
.1211E+00
.6017E-01
.7185E+01
.3977E+00
.5768E+00
.4595E+01
.6658E+01
.0347E+01
.1488E+01
.3683E+00
.6866E+02
.2304E+01
.8499E+01
.0100E+03
.6367E+02
.1946E+01
.2689E-09
.3493E+00
.1778E+01
.5465E+00

2

O WP WWoOoOJFONOWNNMNNMNWAOANWEDRSEPONOVUONNPRPORPUOUON B IR RPRPRPRPOOLOWW

.9895E-05
.4428E-03
.4919E-04
.3405E-04
.8825E-06
.2508E-06
.2146E-06
.2097E-06
.2527E-19
.1770E-09
.5726E-06
.2648E-04
.6308E-07
.6573E-08
.0217E-16
.1300E-16
.4600E-06
.3157E-14
.8798E-08
.2648E-08
.4946E-10
.1448E-07
.2498E-06
.8498E-06
.1187E-07
.7516E-10
.7648E-09
.7319E-05
.8399E-07
.0277E-07
.9405E-08
.4492E-07
.8489E-09
.7847E-11
.1058E-07
.2416E-08
.9011E-07
.2882E-09
.2233E-20
.1434E-09
.1555E-07
.7862E-10

SIRWT Backleakage Transport Group Inventory:

Time (h) =
Noble gases
Elemental I

24.0000
(atoms)
(atoms)

Organic I (atoms)
Aerosols (kg)

0
1.
0
3

Pathway
Filter
.0000E+00
5407E+22
.0000E+00
.7221E-01

Environment Integral Nuclide Release:

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

24.0000

[ N N )

ci
.5398E+04
.5528E+05
.9350E+02
.3276E+02
.2321E+03
.0278E+04

H OUNOUOWw

kg
.4938E-04
.0804E-05
.3786E-09
.7788E-06
.4317E-06
.1284E-07

Environment Transport Group Inventory:

Time (h) =
Noble gases
Elemental I

24.0000
(atoms)
(atoms)

Organic I (atoms)
Aerosols (kg)

o O o

Present

Release
.6534E+18
.0000E+00
.0000E+00
.0000E+00

ooonN

Release

Rate/s
.2963E+16
.0000E+00
.0000E+00
.0000E+00

NP NMNMNOBRPRNWRROFRFREPARPRPEPIFPFOWUNREF WO INWRRWUONDWERERNDODR

U RN R

o O o

.0095E+20
.6749E+21
.3817E+21
.5844E+21
.7198E+19
.1126E+18
.9978E+18
.6039E+18
.1650E+06
.8772E+16
.2494E+19
.0182E+21
.6912E+18
.6185E+16
.0850E+09
.0782E+08
.5940E+19
.0485E+11
.5846E+17
.1187E+17
.6898E+15
.6933E+17
.6619E+19
.1870E+18
.2039E+18
.7083E+15
.2883E+16
.5288E+20
.1555E+18
.1956E+17
L1727E+17
.4035E+18
.7006E+16
.8374E+14
.3524E+17
.7923E+17
.5370E+18
.3858E+16
.3108E+05
.0311E+16
.9845E+17
.4253E+15

Atoms

.5820E+21
.7124E+20
.8048E+16
.2775E+19
.2706E+19
.0334E+17

Integral
Release
.9093E+21
.0000E+00
.0000E+00
.0000E+00

OWRORFRFWEFRANMNMOINMNEFRPRPONMONOWDDRRERONREFNAERPRWOWWRERNDMREROWROONDOOIN

W R oo 30N

.5271E+10
.9177E+09
.0027E+09
.4167E+12
.7401E+08
.5338E+11
.6358E+09
.7297E+13
.1355E+03
.2463E+12
.6650E+12
.3932E+13
. 7412E+12
.5205E+13
.7905E+06
.4035E+05
.9712E+12
.1865E+07
.1700E+15
.3401E+12
.5537E+13
.3778E+14
.1480E+10
.1826E+10
.3584E+11
.7372E+11
.5343E+10
.2800E+12
.7263E+12
.9728E+12
.9506E+11
.7263E+11
.4740E+13
.5526E+11
.7945E+12
.1137E+14
.5656E+13
.9220E+12
.3949E+01
.2392E+11
.0258E+12
.4221E+10

Bg

.4197E+15
.7452E+15
.1595E+12
.6121E+12
.5659E+14
.8030E+14
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Filter Pathway Nuclide Inventory for

Time (h)

Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-137m
Pd-109
Rh-106

NP WURWREROROOR WWNMNORRNMOAONMMNMMNOAONR, WA OOR P WNMNMNMNRPWONONOWOAOWUBSNDNRERODD W REPRPRPUWWWWEWOAOOD WO B RFENB

ci

.1339E+02
.1873E+04
.5101E+03
.7139E+03
.2412E+01
.4318E+02
.1200E+02
.0280E+02
.3247E+01
.5424E+02
.2890E+02
.6030E+02
.6510E+03
.4968E+03
.7038E+03
.8759E+01
.1241E+03
.6824E+03
.4476E+03
.4058E+02
.7105E+03
.9655E+02
.8834E+03
.3220E+03
.1569E+03
.7871E+04
.7149E+05
.0309E+04
.7877E+05
.8192E-03
.2500E+04
.2167E+04
.2848E+04
.8526E+04
.1478E-01
.4323E+04
.1685E+04
.0281E+01
.8755E-03
.4920E+02
.9311E+02
.5281E+02
.3252E+02
.2790E+02
.4932E+03
.8299E-01
.1399E-01
.1629E-01
.5315E+01
.3622E-02
.1455E+00
.8266E-02
.3594E+03
.0689E-08
.3685E+01
.5000E+01
.4682E+02
.7059E+01
.5148E+02
.0245E-04
.7932E-06
.3436E+02
.9094E-04
.1622E+04
.9838E+02
.3118E+03

ANV UNNPRPOVORUANNDIFRERPRPOONOVOWWWRRARNINMAERNMNAERWORPNFEFWRUNRRUOUONONROAOARPWORHFOAOANOORREOR O RFEEJIOV

SIRWT Backleakage

kg

.0805E-06
.5290E-04
.1071E-02
.3004E-06
.9654E-09
.3077E-07
.6800E-05
.2646E-08
.8957E-08
.6489E-05
.7430E-08
.2142E-06
.6125E-06
.6501E-07
.1476E-04
.7413E-09
.3599E-04
.9932E-06
.6655E-05
.0565E-08
.7849E-06
.3845E-05
.9933E-08
.7077E-05
.2130E-06
.9062E-04
.9965E-03
.8427E-06
.3437E-04
.6808E-13
.7797E-05
.4862E-02
.7530E-04
.2795E-01
.3131E-11
.6884E-04
.1022E-05
.8179E-09
.8030E-13
.9803E-05
.4255E-07
.0467E-04
.9380E-06
.5810E-06
.2300E-05
.9895E-05
.4428E-03
.4919E-04
.3405E-04
.8825E-06
.2508E-06
.2146E-06
.2097E-06
.2527E-19
.1770E-09
.5726E-06
.2648E-04
.6308E-07
.6573E-08
.0217E-16
.1300E-16
.4600E-06
.3157E-14
.8798E-08
.2648E-08
.4946E-10

WUuNRPWOUOSINDNWRERPWUONMWRERNMORFROONOOWRERN\NJONMURNSNENSQRENMRONMWDS WONSNRERERUOOO® SO BSRPRSSRS WOV W

Atoms

.5576E+19
.0945E+21
.4078E+22
.6057E+18
.2502E+16
.2206E+18
.1118E+20
.1007E+17
.2275E+17
.0453E+20
.1863E+17
.8410E+19
.6306E+19
.0452E+18
.7099E+20
.0135E+16
.9089E+21
.1432E+19
.8973E+19
.8274E+17
.4636E+18
.5016E+20
.1984E+17
.5982E+20
.3964E+19
.6966E+20
.3775E+22
.6656E+19
.5140E+21
.6542E+12
.9389E+19
.1173E+23
.7622E+20
.4416E+24
.6888E+13
.0167E+21
.0429E+19
.7644E+15
.0369E+12
.2729E+20
.1271E+18
.5596E+20
.0795E+19
.4769E+18
.1386E+19
.0095E+20
.6749E+21
.3817E+21
.5844E+21
.7198E+19
.1126E+18
.9978E+18
.6039E+18
.1650E+06
.8772E+16
.2494E+19
.0182E+21
.6912E+18
.6185E+16
.0850E+09
.0782E+08
.5940E+19
.0485E+11
.5846E+17
.1187E+17
.6898E+15

O NP WWRNMRPRPPOWRONONINMNMNEAERNMNREFWOGNWDRMRRERPIORLPARERNMNWRERNMRENROONRREREROMNKEFRERRERPREPARNMNMRERENDREU LR

Bq

.5295E+13
.0932E+14
.5875E+13
.7442E+14
.3092E+12
.2698E+13
.5244E+13
.2304E+13
.3401E+12
.3107E+13
.7695E+12
.3331E+13
.3509E+14
.2938E+14
.3704E+14
L1741E+12
.1591E+13
.2247E+13
.6456E+14
.2601E+13
.7429E+14
.5772E+13
.9686E+13
.5913E+13
.5380E+14
.1412E+15
.3745E+16
.2314E+15
.4015E+16
.6331E+08
.3125E+15
.1902E+15
.7536E+14
.0555E+15
.9468E+09
.2700E+15
.3234E+14
.8040E+11
.5439E+08
.1420E+13
.8245E+13
.4154E+13
.2303E+13
.7324E+12
.7725E+14
.5271E+10
.9177E+09
.0027E+09
.4167E+12
.7401E+08
.5338E+11
.6358E+09
.7297E+13
.1355E+03
.2463E+12
.6650E+12
.3932E+13
.7412E+12
.5205E+13
.7905E+06
.4035E+05
.9712E+12
.1865E+07
.1700E+15
.3401E+12
.5537E+13
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Rh-103m 3.7239E+03 1.1448E-07 6.6933E+17
Eu-154 1.1211E+00 4.2498E-06 1.6619E+19
Eu-155 8.6017E-01 1.8498E-06 7.1870E+18
Eu-156 1.7185E+01 3.1187E-07 1.2039E+18
Nb-97 7.3977E+00 2.7516E-10 1.7083E+15
Nb-95m 2.5768E+00 6.7648E-09 4.2883E+16
Pm-147 3.4595E+01 3.7319E-05 1.5288E+20
Pm-148 4.6658E+01 2.8399E-07 1.1555E+18
Pm-149 8.0347E+01 2.0277E-07 8.1956E+17
Pm-151 2.1488E+01 2.9405E-08 1.1727E+17
Pm-148m 7.3683E+00 3.4492E-07 1.4035E+18
Pr-144 6.6866E+02 8.8489E-09 3.7006E+16
Pr-144m 1.2304E+01 6.7847E-11 2.8374E+14
Sm-153 4.8499E+01 1.1058E-07 4.3524E+17
Y-91m 3.0100E+03 7.2416E-08 4.7923E+17
Br-82 9.6367E+02 8.9011E-07 6.5370E+18
Br-83 5.1946E+01 3.2882E-09 2.3858E+16
Br-84 2.2689E-09 3.2233E-20 2.3108E+05
Am-242 3.3493E+00 4.1434E-09 1.0311E+16
Np-238 8.1778E+01 3.1555E-07 7.9845E+17
Pu-243 2.5465E+00 9.7862E-10 2.4253E+15

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 1.5407E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 3.7221E-01

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

O WREORWREFRERBNMNOINEREONDNDOOWD R

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Compartment Atmosphere Nuclide Inventory:

Time (h) = 24.0000 ci kg Atoms

.3778E+14
.1480E+10
.1826E+10
.3584E+11
.7372E+11
.5343E+10
.2800E+12
.7263E+12
.9728E+12
.9506E+11
.7263E+11
.4740E+13
.5526E+11
.7945E+12
.1137E+14
.5656E+13
.9220E+12
.3949E+01
.2392E+11
.0258E+12
.4221E+10

Bq
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.
Xe-133 2.6405E+00
Xe-135 6.0539E+00
Kr-83m 1.4823E-02
Xe-131m 1.0864E-02
Xe-133m 1.7822E-01
Xe-135m 7.3835E+00

Control Room Transport

2

W WRE 3N

o O O o

Group Inventory:

.4107E-08 6.3874E+16
.3706E-09 1.0575E+16
.1847E-13 5.2129E+12
.2970E-10 5.9624E+14
.9718E-10 1.7984E+15
.1055E-11 3.6157E+14

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.000QE+00

Deposition Recirculating

Time (h) = 24.0000 Atmosphere
Noble gases (atoms) 7.7210E+16
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Time (h) = 24.0000 Surfaces

Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

o O oo

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

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

N oY U1 N

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Detailed model information at time
EAB Doses:
Time (h) = 96.0000 Whole Body
Delta dose (rem) 3.7176E+00
Accumulated dose (rem) 9.6919E+00
LPZ Doses:
Time (h) = 96.0000 Whole Body

(H) = 96.0000
Thyroid Skin
0.0000E+00 1.0210E+01
0.0000E+00 2.3974E+01
Thyroid Skin

.7699E+10
.2400E+11
.4847E+08
.0196E+08
.5940E+09
.7319E+11

TEDE
3.7176E+00
9.6919E+00

TEDE
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Delta dose (rem) 5.9799E-02
Accumulated dose (rem) 3.2960E-01

Control Room Doses:
Time (h) = 96.0000 Whole Body

Delta dose (rem) 6.0037E-01
Accumulated dose (rem) 4.1657E+00

.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

4
2

.6424E-01
.7034E-01

Skin
.1191E+01
.5903E+02

Containment Sump Compartment Atmosphere Nuclide Inventory:

Time (h) = 96.0000 ci

Rb-86 2.4960E+04
Sr-89 1.4253E+06
Sr-90 1.0252E+05
Sr-91 1.6740E+03
Sr-92 4.2588E-05
Y-90 6.6205E+04
Y-91 2.9202E+04
Y-92 4.1158E-02
Y-93 3.0686E+01
Zr-95 2.3283E+04
Zr-97 4.5671E+02
Nb-95 2.4419E+04
Mo-99 1.1638E+05
Tc-99m 1.1231E+05
Ru-103 2.3852E+05
Ru-105 5.2405E-02
Ru-106 7.5895E+04
Rh-105 2.7990E+04
Sb-127 1.7597E+05
Sb-129 2.2229E-01
Te-127 2.0755E+05
Te-127m 4.7177E+04
Te-129 9.7063E+04
Te-129m 1.4823E+05
Te-131m 5.3476E+04
Te-132 2.0757E+06
I-131 1.9419E+07
I-132 2.1450E+06
I-133 2.3244E+06
I-135 2.2223E+03
Xe-133 5.9388E+06
Xe-135 8.4127E+04
Cs-134 2.1652E+06
Cs-136 7.3988E+05
Cs-137 1.9250E+06
Ba-140 1.9795E+06
La-140 1.7325E+06
La-141 2.1206E-03
Ce-141 5.4089E+04
Ce-143 7.3794E+03
Ce-144 4.4002E+04
Pr-143 2.1776E+04
Nd-147 7.1861E+03
Np-239 2.1041E+05
Pu-238 4.6619E+01
Pu-239 1.4610E+01
Pu-240 1.4686E+01
Pu-241 4.4331E+03
Am-241 1.6623E+00
Cm-242 2.7863E+02
Cm-244 6.6701E+00
I-130 2.8129E+03
Kr-83m 1.2840E-05
Xe-131m 5.2475E+04
Xe-133m 2.5465E+05
Xe-135m 3.6574E+02
Cs-134m 7.6360E-05
Sb-124 2.9517E+03

RPOUbd Uik 0o PEOONMNNOUOWRRERERPWWNNMNREPWWONMNDRERPOOOD® PP UIWOAOWNDNIINDMNNMMOANMRE O RERWDS W

kg

.0676E-04
.9059E-02
.5156E-01
.6180E-07
.3882E-15
.2169E-04
.1908E-03
L2774E-12
.1977E-09
.0838E-03
.3890E-07
.2447E-04
.4266E-04
.1359E-05
.3905E-03
.7961E-12
.2685E-02
.3161E-05
.5892E-04
.9529E-11
.8642E-05
.0014E-03
.6348E-06
.9203E-03
.7063E-05
.8371E-03
.5664E-01
.0781E-04
.0519E-03
.3281E-07
.1727E-02
.2943E-05
.6735E+00
.0095E-02
.2131E+01
.7040E-02
.1170E-03
.7497E-13
.8983E-03
.1112E-05
.3796E-02
.2338E-04
.8828E-05
.0695E-04
.7231E-03
.3505E-01
.4450E-02
.3034E-02
.8433E-04
.4070E-05
.2446E-05
.4422E-06
.2232E-16
.2649E-04
.6752E-04
.0150E-09
.4688E-15
.6875E-04

O RFRPNNMNPAOAONMNMREREFRPRPRPUOOAONNWRUOUOPOFRPEFROSIRFREPENDMOOIWWNNMNMNWRWOWRRASEPREPRPORERPOOOONDJ0ONDNWU WN

Atoms

.1481E+21
.3195E+23
.0289E+24
.0561E+18
.2179E+10
.1424E+20
.8801E+21
.7999E+13
.9559E+16
.8704E+21
.4832E+18
.9586E+21
.4761E+21
.2993E+20
.3210E+22
.4713E+13
.2888E+23
.9019E+20
.1245E+21
.8454E+14
.7291E+20
.3716E+22
.1637E+19
.2970E+22
.0829E+20
.1192E+22
.2008E+23
.4808E+20
.2908E+21
.8229E+18
.4366E+23
.4695E+20
.5208E+24
.4702E+22
.7283E+25
.1631E+23
.3408E+22
.6015E+12
.1077E+21
.6796E+19
.7695E+22
.3618E+21
.6390E+20
.2853E+21
.8904E+21
.9226E+23
.6172E+23
.0753E+23
.2102E+21
.0921E+20
.0348E+20
.6811E+18
.5153E+09
.8800E+21
.5697E+21
.7910E+16
.2554E+10
.1953E+20

PNRFRORPAMRPNRFEPFOACRPRUURNINDMORNMNMNNOOSININOWNOOIIIRPRUOUWERNOARNDMREROS D OFRPOREPERENDEREOWU O

.9799E-02
.2960E-01

TEDE
.0037E-01
.1657E+00

Bq

.2352E+14
.2735E+16
.7932E+15
.1939E+13
.5758E+06
.4496E+15
.0805E+15
.5229E+09
.1354E+12
.6148E+14
.6898E+13
.0349E+14
.3061E+15
.1555E+15
.8253E+15
.9390E+09
.8081E+15
.0356E+15
.5107E+15
.2247E+09
.6792E+15
.7455E+15
.5913E+15
.4843E+15
.9786E+15
.6801E+16
.1852E+17
.9367E+16
.6002E+16
.2226E+13
.1974E+17
.1127E+15
.0112E+16
.7376E+16
.1226E+16
.3243E+16
.4102E+16
.8462E+07
.0013E+15
.7304E+14
.6281E+15
.0571E+14
.6589E+14
.7850E+15
.7249E+12
.4057E+11
.4338E+11
.6402E+14
.1505E+10
.0309E+13
.4679E+11
.0408E+14
.7507E+05
.9416E+15
.4220E+15
.3532E+13
.8253E+06
.0921E+14
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82
Br-83
Am-242
Np-238
Pu-243

.3829E+04
.7019E+03
.2240E+04
.1537E+03
.1339E+06
.2745E+02
.5609E+05
.3981E+05
.6072E+01
.8338E+01
.0176E+03
.6209E+01
.7078E+02
.3611E+03
.1581E+03
.1306E+03
.5170E+02
.7573E+02
.5071E+04
.2936E+02
.1311E+03
.0689E+03
.5844E+04
.9977E-06
.0090E+01
.0793E+03
.3197E-03

NNNBRENRRPRPRPRPOBRBNMNMNNMNNENDREUNSINEWNDORDNDD
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Containment Sump Transport Group Inventory:

96.0000
(atoms)
(atoms)

(atoms)
(kg)

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

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

96.0000
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) = 96.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129

Atmosphere
1.4926E+23
7.3044E+23
0.0000E+00
2.5106E+01

o O O o

.2450E-02 2.0451E+23
.2330E-05 1.5452E+20
.1320E-07 9.8008E+17
.0825E-04 2.4486E+21
.9679E-06 1.7442E+19
.5293E-07 8.4490E+17
.3850E-08 2.4912E+17
.3722E-06 4.3104E+19
.8837E-04 1.1277E+21
.2546E-04 4.8743E+20
.8466E-05 7.1286E+19
.7484E-10 6.0522E+15
.4835E-07 2.8421E+18
.5469E-03 1.0434E+22
.3135E-05 ©5.3448E+19
.3771E-06 2.1733E+19
.4444E-07 1.3737E+18
.2270E-05 ©9.0616E+19
.9645E-07 2.4944E+18
.5732E-09 1.9125E+16
.5788E-06 1.0150E+19
.5716E-08 1.7018E+17
.4634E-05 1.0747E+20
.8976E-16 1.3768E+09
.2482E-08 3.1061E+16
.0232E-06 2.0301E+19
.8129E-12 6.9712E+12

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

Deposition Recirculating

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

o O o o
o O o o

Inventory for

ci
.4960E+03
.5299E+04
.1355E+03
.0019E+02
.5488E-06
.9623E+03
.7477E+03
.4635E-03
.8365E+00
.3935E+03
.7333E+01
.4614E+03
.9652E+03
.7216E+03
.4275E+04
.1364E-03
.5422E+03
.6751E+03
.0531E+04
.3304E-02
.2421E+04
.8234E+03
.8090E+03

UNFEFREPRPBARWROOARNREPRENRLWNRO®R
MNENWRRREEAERERWRLRAUUNDTINNSN R

Filter

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

SIRWT Backleakage

kg Atoms
.8386E-05 1.2875E+20
.9361E-03 1.9867E+22
.4979E-02 3.0097E+23
.7638E-08 1.8290E+17
.0278E-16 1.3273E+09
.2828E-06 4.8731E+19
.1267E-05 4.7163E+20
.5602E-13 1.6758E+12
.5046E-10 3.5645E+15
.4864E-05 4.1118E+20
.4298E-08 8.8767E+16
.7373E-05 2.3691E+20
.4523E-05 8.8340E+19
.2783E-06 7.7759E+18
.4231E-04 2.5861E+21
.6658E-13 2.6760E+12
.3577E-03 7.7132E+21
.9846E-06 1.1383E+19
.9435E-05 1.8699E+20
.3657E-12 1.1044E+13
.7066E-06 2.2318E+19
.9933E-04 1.4194E+21
.7738E-07 1.2949E+18

NI WRERUOWDWHEROIJ0O00LOLWNNOOU R WS O

NERE®DdWORRERUONMNDURUONOOREWOWNDWU

.6217E+15
.9971E+13
.5289E+14
.3869E+14
.8956E+16
.2116E+13
.7752E+15
.8730E+15
.8147E+12
.1585E+12
.7650E+13
.6973E+11
.3190E+12
.7359E+13
.9848E+13
.8833E+13
.3130E+12
.7602E+13
.6676E+15
.0686E+13
.1849E+13
.9550E+13
.8621E+14
.1092E+05
.7331E+11
.6933E+13
.7083E+08

Bg

.5352E+13
.1561E+15
.2701E+14
.7069E+12
.4306E+04
.4660E+14
.4667E+13
.1148E+07
.7951E+10
.1558E+13
.0113E+12
.4072E+13
.5771E+14
.4870E+14
.2818E+14
.1605E+08
.6806E+14
.1980E+13
.8965E+14
.9223E+08
.5958E+14
.0447E+14
.1493E+14
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LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-135
Cs-134
Cs-136
Cs-137
Ba-140
La-140
La-141
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-134m
Sb-124
Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82
Br-83
Am-242
Np-238
Pu-243

AR OFROVONORNNRERRRERREPRERAWRRORRUNRERNNEARLRWRON®OONRRRENAMWRRRRERRRRRPEPREREREWO®

.8710E+03
.2004E+03
.2423E+05
.1635E+06
.2838E+05
.3926E+05
.3315E+02
.2977E+05
.4346E+04
.1538E+05
.1847E+05
.0369E+05
.2709E-04
.2371E+03
.4164E+02
.6334E+03
.3033E+03
.3007E+02
.2592E+04
.7901E+00
.7437E-01
.7892E-01
.6531E+02
.9485E-02
.6676E+01
.9919E-01
.6853E+02
.5767E-06
.7666E+02
.6231E+03
.6171E+02
.3256E+02
.4783E+02
.2790E+05
.9597E+01
.3415E+03
.4352E+04
.5527E+00
.4914E+00
.0899E+01
.5686E+00
.0221E+01
.4130E+02
.2916E+02
.2751E+02
.5064E+01
.8472E+01
.6974E+03
.9636E+01
.7692E+01
.3973E+01
.4925E+02
.7961E-07
.0384E-01
.2444E+02
.3807E-04

2

P IR ORPRPNWRERNM®IENUOUORSIERESARNMNONMNWORRNDMRUOPRUONMNMNWRREROUROANRNMNREPRERRERPOAORE WRRELODBDN

.9447E-04
.0136E-06
.0919E-04
.3849E-03
.2437E-05
.2293E-04
.7914E-08
.0030E-01
.0506E-04
.3265E+00
.6183E-03
.8655E-04
.2472E-14
.1361E-04
.6504E-07
.2566E-04
.9354E-05
.3162E-06
.4279E-05
.6297E-04
.4067E-02
.8572E-03
.5755E-03
.8986E-05
.0314E-06
.9342E-06
.6411E-08
.6752E-16
.0099E-05
.5406E-03
.9349E-06
.2759E-08
.0418E-05
.3782E-07
.1523E-09
.6243E-09
.4121E-07
.7259E-05
.5083E-06
.1052E-06
.8342E-11
.6833E-08
.5243E-04
.8612E-07
.2181E-07
.0614E-08
.3328E-06
.5697E-08
.7369E-10
.5434E-07
.5391E-09
.7680E-07
.1369E-17
.4701E-10
.8017E-07
.6835E-13

SIRWT Backleakage Transport Group Inventory:

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

Environment Integral Nuclide Release:

Time (h) = 96.0000
Xe-133

0
4
0
1

3.

Pathway

Filter

.0000E+00
.3763E+22
.0000E+00
.5046E+00

ci
5583E+05

1.

kg
9010E-03

.3747E+21
.8451E+19
.8668E+21
.3143E+22
.6740E+19
.5664E+20
.6913E+17
.5077E+23
.6792E+21
.8308E+24
.9611E+21
.0243E+20
.5977E+10
.8523E+20
.8007E+18
.4529E+21
.1504E+19
.1779E+19
.3677E+20
.1238E+20
.5446E+22
.6785E+21
.4357E+21
.2431E+19
.2521E+19
.2178E+19
.0029E+17
.5505E+09
.9047E+19
.2240E+22
.2477E+18
.8656E+16
.4654E+20
.0454E+18
.0565E+16
.4909E+16
.5797E+18
.7489E+19
.9172E+19
.2664E+18
.6221E+14
.7009E+17
.2445E+20
.1987E+18
.3007E+18
.2212E+16
.4232E+18
.4928E+17
.1446E+15
.0748E+17
.0185E+16
.4392E+18
.2490E+07
.8589E+15
.2150E+18
L1721E+11

PR PO PRPUORFRWOARWRANMONMRPRUOREPUOUDORSNMERREPIOOOVWRBRENDOWNSDOOOONUINDDEOUDRLRRER

Atoms
8.6076E+21

.2823E+14
.1842E+14
.5964E+15
.3049E+16
.7499E+15
.1527E+15
.9265E+12
.8016E+15
.6408E+15
.2690E+15
.3835E+15
.8364E+15
.7022E+06
.1977E+14
.6341E+13
.7437E+13
.8221E+13
.5913E+13
.6592E+14
.0323E+11
.2352E+10
.2520E+10
.8165E+12
.6810E+09
.1700E+11
.4770E+10
.2356E+12
.6934E+05
.5362E+12
.7053E+13
.9831E+12
.7105E+13
.0270E+13
.7323E+15
.2510E+11
.4563E+14
.3103E+14
.6845E+11
.2918E+11
.2533E+12
.8036E+10
.7818E+11
.2283E+12
.7788E+12
.7180E+12
.5737E+11
.0535E+12
.9803E+13
.8365E+12
.5046E+12
.3670E+12
.5122E+13
.6455E+03
.2342E+10
.6043E+12
.6209E+07

P& NMNOANWNMMNMNRERFORUOSDDUWUONMRPROWRIENMNNMNUOOORFRF O OWOWWERMASARED ORPRED® WD AR DS DdREW

Bq
1.3166E+16

Page A69 of A113
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Xe-135

Xe-131m
Xe-133m
Xe-135m

.0407E+03
.1440E+03
.5257E+04
.1901E+01

N R Wy
N W W

Environment Transport Group Inventory:

96.0000
(atoms)
(atoms)

(atoms)
(kg)

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

Filter Pathway Nuclide

Time (h) = 96.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-135
Cs-134
Cs-136
Cs-137
Ba-140
La-140
La-141
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-134m
Sb-124
Sb-125

Present

Release
.8301E+18
.0000E+00
.0000E+00
.0000E+00

o O oK
oooN

Inventory for

ci
.4960E+03
.5299E+04
.1355E+03
.0019E+02
.5488E-06
.9623E+03
.7477E+03
.4635E-03
.8365E+00
.3935E+03
.7333E+01
.4614E+03
.9652E+03
.7216E+03
.4275E+04
.1364E-03
.5422E+03
.6751E+03
.0531E+04
.3304E-02
.2421E+04
.8234E+03
.8090E+03
.8710E+03
.2004E+03
.2423E+05
.1635E+06
.2838E+05
.3926E+05
.3315E+02
.2977E+05
.4346E+04
.1538E+05
.1847E+05
.0369E+05
.2709E-04
.2371E+03
.4164E+02
.6334E+03
.3033E+03
.3007E+02
.2592E+04
.7901E+00
.7437E-01
.7892E-01
.6531E+02
.9485E-02
.6676E+01
.9919E-01
.6853E+02
.5767E-06
.7666E+02
.6231E+03

MNHEBRFRPWRONOONRARNBPMWRHEHRREPARRRPRPHERWOUNRRPEREAWRAANRNRERLNDRE WNROGO®R
NRUOBRUNNWHRRUOUROORNRERREPRPOARWRROABNNNNANWRRERAERRLPRLWRAUNDIINND®NR

.9739E-06 8.8050E+18
.7536E-05 1.7255E+20
.4003E-05 1.5396E+20
.4043E-10 1.0725E+15
Release Integral
Rate/s Release

.5417E+16 8.9429E+21
.0000E+00 0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

SIRWT Backleakage

kg Atoms
.8386E-05 1.2875E+20
.9361E-03 1.9867E+22
.4979E-02 3.0097E+23
.7638E-08 1.8290E+17
.0278E-16 1.3273E+09
.2828E-06 4.8731E+19
.1267E-05 4.7163E+20
.5602E-13 1.6758E+12
.5046E-10 3.5645E+15
.4864E-05 4.1118E+20
.4298E-08 8.8767E+16
.7373E-05 2.3691E+20
.4523E-05 8.8340E+19
.2783E-06 7.7759E+18
.4231E-04 2.5861E+21
.6658E-13 2.6760E+12
.3577E-03 7.7132E+21
.9846E-06 1.1383E+19
.9435E-05 1.8699E+20
.3657E-12 1.1044E+13
.7066E-06 2.2318E+19
.9933E-04 1.4194E+21
.7738E-07 1.2949E+18
.9447E-04 1.3747E+21
.0136E-06 1.8451E+19
.0919E-04 1.8668E+21
.3849E-03 4.3143E+22
.2437E-05 ©5.6740E+19
.2293E-04 5.5664E+20
.7914E-08 1.6913E+17
.0030E-01 4.5077E+23
.0506E-04 2.6792E+21
.3265E+00 5.8308E+24
.6183E-03 6.9611E+21
.8655E-04 8.0243E+20
.2472E-14 9.5977E+10
.1361E-04 4.8523E+20
.6504E-07 2.8007E+18
.2566E-04 3.4529E+21
.9354E-05 8.1504E+19
.3162E-06 2.1779E+19
.4279E-05 1.3677E+20
.6297E-04 4.1238E+20
.4067E-02 3.5446E+22
.8572E-03 9.6785E+21
.5755E-03 6.4357E+21
.8986E-05 7.2431E+19
.0314E-06 1.2521E+19
.9342E-06 1.2178E+19
.6411E-08 4.0029E+17
.6752E-16 2.5505E+09
.0099E-05 4.9047E+19
.5406E-03 1.2240E+22

© Ul =

VOO OAWUOWWRRERLRAORREFAWRARPEMMNUIBERERARPRPWNREARMWORRUNNURUONWOOR OWNWW

.8650E+14
.1633E+14
.6453E+14
.1033E+11

Bg

.5352E+13
.1561E+15
.2701E+14
.7069E+12
.4306E+04
.4660E+14
.4667E+13
.1148E+07
.7951E+10
.1558E+13
.0113E+12
.4072E+13
.5771E+14
.4870E+14
.2818E+14
.1605E+08
.6806E+14
.1980E+13
.8965E+14
.9223E+08
.5958E+14
.0447E+14
.1493E+14
.2823E+14
.1842E+14
.5964E+15
.3049E+16
.7499E+15
.1527E+15
.9265E+12
.8016E+15
.6408E+15
.2690E+15
.3835E+15
.8364E+15
.7022E+06
.1977E+14
.6341E+13
.7437E+13
.8221E+13
.5913E+13
.6592E+14
.0323E+11
.2352E+10
.2520E+10
.8165E+12
.6810E+09
.1700E+11
.4770E+10
.2356E+12
.6934E+05
.5362E+12
.7053E+13
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LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Sb-126 1.6171E+02
Te-131 7.3256E+02
Te-125m 5.4783E+02
Ba-137m 1.2790E+05
Pd-109 1.9597E+01
Rh-106 9.3415E+03
Rh-103m 1.4352E+04
Eu-154 4 .5527E+00
Eu-155 3.4914E+00
Eu-156 6.0899E+01
Nb-97 1.5686E+00
Nb-95m 1.0221E+01
Pm-147 1.4130E+02
Pm-148 1.2916E+02
Pm-149 1.2751E+02
Pm-151 1.5064E+01
Pm-148m 2.8472E+01
Pr-144 2.6974E+03
Pr-144m 4.9636E+01
Sm-153 6.7692E+01
Y-91m 6.3973E+01
Br-82 9.4925E+02
Br-83 1.7961E-07
Am-242 6.0384E-01
Np-238 1.2444E+02
Pu-243 4.3807E-04

2

P 9P ORFRFEFNMWOWRPNMNWCLOIRERENDNURSESNDONWRR

.9349E-06
.2759E-08
.0418E-05
.3782E-07
.1523E-09
.6243E-09
.4121E-07
.7259E-05
.5083E-06
.1052E-06
.8342E-11
.6833E-08
.5243E-04
.8612E-07
.2181E-07
.0614E-08
.3328E-06
.5697E-08
.7369E-10
.5434E-07
.5391E-09
.7680E-07
.1369E-17
.4701E-10
.8017E-07
.6835E-13

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 96.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 4.3763E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 1.5046E+00

AR R OO RPUTORE WOR WERNMNONEREUIREREULO

.2477E+18
.8656E+16
.4654E+20
.0454E+18
.0565E+16
.4909E+16
.5797E+18
.7489E+19
.9172E+19
.2664E+18
.6221E+14
.7009E+17
.2445E+20
.1987E+18
.3007E+18
.2212E+16
.4232E+18
.4928E+17
.1446E+15
.0748E+17
.0185E+16
.4392E+18
.2490E+07
.8589E+15
.2150E+18
L1721E+11

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 96.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 96.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

P NMOONWNNRE ORUBSDUUTWUNDRERUUWSISDNDNDO

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 96.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 96.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00

Organic I (atoms) 0.0000E+00

.9831E+12
.7105E+13
.0270E+13
.7323E+15
.2510E+11
.4563E+14
.3103E+14
.6845E+11
.2918E+11
.2533E+12
.8036E+10
.7818E+11
.2283E+12
.7788E+12
.7180E+12
.5737E+11
.0535E+12
.9803E+13
.8365E+12
.5046E+12
.3670E+12
.5122E+13
.6455E+03
.2342E+10
.6043E+12
.6209E+07

Page A71 of A113
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Aerosols (kg)

Control Room Compartment

Time (h) =
Xe-133
Xe-135
Xe-131m
Xe-133m
Xe-135m

96.0000

Control Room Transport

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

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

0.0000E+00

ci
1.8052E+00
2.5091E-02
2.6242E-02
8.6341E-02
1.1788E-02

kg
.6440E-09
.8252E-12
.1330E-10
.9242E-10
.2941E-13

PP WwWouo

Group Inventory:

Atmosphere
4.6023E+16
0.0000E+00
0.0000E+00
0.0000E+00

Deposition Recirculating

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

o O o o

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

o O O o

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

o O o o

Atmosphere Nuclide Inventory:

Atoms
.3667E+16
.3829E+13
.4402E+15
.7128E+14
L7727E+11

(S RN

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Makeup Transport Group Inventory:

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

96.0000
(atoms)
(atoms)

(atoms)
(kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O oo

Control Room Filtered Makeup Transport Group Inventory:

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

96.0000
(atoms)
(atoms)

(atoms)
(kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

B> W o

Control Room Unfiltered Inleakage Transport Group Inventory:

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

96.0000
(atoms)
(atoms)

(atoms)
(kg)

Control Room Exhaust Transport Group Inventory:

96.0000
(atoms)
(atoms)

(atoms)
(kg)

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

Detailed model information at time

EAB Doses:
Time (h) = 111.1100
Delta dose (rem)

Accumulated dose

(rem)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Whole Body
1.8347E-01
9.8753E+00

(H) = 111.1100

Thyroid Skin
0.0000E+00 6.0802E-01
0.0000E+00 2.4583E+01

Bg
.6792E+10
.2836E+08
.7095E+08
.1946E+09
.3616E+08

TEDE
1.8347E-01
9.8753E+00
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

LPZ Doses:

Time (h) = 111.1100
Delta dose (rem)
Accumulated dose (rem)

Control Room Doses:
Time (h) = 111.1100

Delta dose (rem)
Accumulated dose (rem)

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 111.1100
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-140
La-140
La-141
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m

VR ROANRPBRRRLPARERANBAMUURRPERINNUARERRERPWOROAMRERENYSRNOONNNRENNI®OURREN

Whole Body
8.6460E-04
3.3047E-01

Whole Body
5.4586E-03
4.1711E+00

ci
.4158E+04
.4000E+06
.0157E+05
.5073E+02
.8476E-07
.1027E+04
.8726E+04
.1203E-03
.0779E+01
.2912E+04
.4348E+02
.4179E+04
.8389E+04
.4948E+04
.3371E+05
.9080E-03
.5106E+04
.0623E+04
.5566E+05
.9498E-02
.8845E+05
.6671E+04
.4926E+04
.4496E+05
.7370E+04
.7988E+06
.8226E+07
.8589E+06
.3919E+06
.5150E+02
.5727E+06
.6990E+04
.1440E+06
.0905E+05
.9072E+06
.8953E+06
.7647E+06
.4623E-04
.2876E+04
.3231E+03
.3530E+04
.1090E+04
.8424E+03
.7320E+05
.6218E+01
.4485E+01
.4551E+01
.3918E+03
.6591E+00
.7534E+02
.6082E+00
.1943E+03
.5901E-07
.7604E+04

AW ORPRPANMNMNIOWHRHFORNWNNORRPENRREPRPPUOSDMDD JWUODNMNNISdENMNORRPEWONNRROIREISN

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

kg

.9690E-04
.8188E-02
.4460E-01
.5193E-07
.0390E-17
.3055E-04
.1713E-03
.2036E-13
.2307E-09
.0665E-03
.2737E-07
.1834E-04
.0514E-04
.8057E-05
.2415E-03
.3013E-13
.2449E-02
.4433E-05
.8288E-04
.4673E-12
.1405E-05
.9478E-03
.5327E-06
.8120E-03
.6864E-05
.9249E-03
.4702E-01
.8008E-04
.2287E-03
.2856E-07
.9772E-02
.0569E-05
.6571E+00
.6744E-03
.1926E+01
.5888E-02
.1749E-03
.5857E-14
.8557E-03
.0157E-06
.3648E-02
.1320E-04
.4580E-05
.4660E-04
.6997E-03
.3304E-01
.3855E-02
.2634E-02
.8340E-04
.3077E-05
.1681E-05
.1236E-07
.7072E-18
.8772E-04

WUNNMNMNRPRPRPUOUOANDRPR WRUWNRPRRPRPOSIPDAERRUOUDOANNDMNDMNMNWRENDNRERSEBPREREO®JIONRE QO RFEDWN

6.

2

I

Skin
.8653E-03
.7320E-01

Skin
0378E-01
.5964E+02

nventory:

Atoms

.0791E+21
.2606E+23
.9823E+24
.0054E+18
.6076E+08
.7354E+20
.7516E+21
L4424E+12
.0920E+16
.7608E+21
.9074E+17
.9197E+21
.2479E+21
.0984E+20
.2339E+22
.1876E+12
.2754E+23
.4013E+20
.7639E+21
.6186E+13
.3859E+20
.3462E+22
.1160E+19
.2464E+22
.1544E+20
.7031E+22
.7584E+23
.2159E+20
.5635E+21
.7350E+17
.3480E+23
.7145E+19
.4471E+24
.2839E+22
.6382E+25
.1136E+23
.3657E+22
.1044E+11
.9258E+21
.3756E+19
.7076E+22
.3190E+21
.4650E+20
.8812E+21
.8311E+21
.8718E+23
.6023E+23
.0653E+23
.2079E+21
.0674E+20
.0160E+20
.8367E+18
.5920E+07
.1615E+21

NUBSRNMNRPORUURAONNERRPUANNINNDNJONREFUUOOOOAR UWROANUNNDEOWWOWWWWTENDWNWOU o

TEDE
.6460E-04
.3047E-01

TEDE
.4586E-03
.1711E+00

Bq

.9385E+14
.1799E+16
.7580E+15
.0377E+13
.2736E+04
.6280E+15
.0628E+15
.8453E+07
.9882E+11
.4774E+14
.0089E+12
.9462E+14
.6404E+15
.5131E+15
.6473E+15
.8159E+08
.7789E+15
.6303E+14
.7594E+15
.2142E+08
.9725E+15
.7268E+15
.5122E+15
.3637E+15
.3827E+15
.6554E+16
.7437E+17
.8778E+16
.1500E+16
.6705E+13
.0619E+17
.9861E+14
.9327E+16
.6235E+16
.0566E+16
.0124E+16
.5295E+16
.4106E+06
.9564E+15
.9695E+14
.6106E+15
.8034E+14
.5317E+14
.4085E+15
.7101E+12
.3593E+11
.3837E+11
.6250E+14
.1387E+10
.0188E+13
.4450E+11
.4190E+13
.8835E+03
.1314E+15
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Xe-133m
Xe-135m
Cs-134m
Sb-124
Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82
Br-83
Am-242
Np-238
Pu-243

.1609E+05
.4278E+01
.0435E-06
.9034E+03
.3406E+04
.5844E+03
.5525E+03
.0756E+03
.0903E+06
.4872E+02
.2973E+05
.3497E+05
.5360E+01
.7786E+01
.7963E+02
.3973E+01
.6827E+02
.3414E+03
.9730E+03
.7330E+03
.7247E+02
.6639E+02
.4575E+04
.1916E+02
.9550E+02
.5165E+02
.1667E+04
.7120E-08
.1990E+00
.6764E+03
.7636E-04

O UWR WO PR ERERPNMREPREROUUOINDNERENDOONSD®NDNDIN
WO OOONREFONM®ONNBERNDMEORENDMIWOOWUEREWSRENDODD

Containment Sump Transport Group Inventory:

Time (h) = 111.1100
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 111.1100
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 111.1100
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127

Atmosphere
1.4019E+23
6.8231E+23
0.0000E+00
2.4870E+01

o O O o

.8159E-04 2.1806E+21
.1542E-10 3.6374E+15
.5340E-16 1.1388E+09
.6598E-04 8.0611E+20
.2041E-02 2.0254E+23
.0924E-05 1.4780E+20
.4896E-07 6.8480E+17
.0391E-04 2.4277E+21
.8867E-06 1.7085E+19
.9454E-08 3.8372E+17
.6445E-08 2.0705E+17
.2234E-06 4.2233E+19
.8568E-04 1.1171E+21
.2427E-04 4.8282E+20
.7778E-05 6.8629E+19
.1971E-10 3.2265E+15
.4174E-07 2.8002E+18
.5257E-03 1.0347E+22
.2009E-05 4.8864E+19
.3736E-06 1.7677E+19
.3601E-07 9.4125E+17
.1833E-05 8.8837E+19
.8989E-07 2.4669E+18
.5169E-09 1.8890E+16
.0417E-06 8.0364E+18
.4601E-09 5.5987E+16
.0777E-05 7.9146E+19
.3497E-18 1.7048E+07
.4317E-09 1.6005E+16
.4685E-06 1.6367E+19
.3678E-13 8.3463E+11

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

Deposition Recirculating

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

o O o o
o O O o

Inventory for

ci
.6862E+03
.7592E+04
.0803E+03
.8391E+01
.1676E-08
.9513E+03
.0025E+03
.4782E-04
.5139E-01
.5972E+03
.6973E+01
.6855E+03
.8586E+03
.6188E+03
.6292E+04
.4213E-04
.2356E+03
.4376E+03
.0851E+04

PRPUOWRONCOARRFRREOIRPRNDDONWIWOR
AR R OOORRE®0INE 0O R UTWN

Filter

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

SIRWT Backleakage

kg Atoms
.0723E-05 1.4511E+20
.3592E-03 2.2730E+22
.1906E-02 3.4731E+23
.0591E-08 7.0087E+16
.9069E-18 3.2119E+07
.1006E-06 6.0895E+19
.1656E-05 5.4038E+20
.5362E-14 1.0056E+11
.2521E-10 1.4584E+15
.4346E-05 4.7129E+20
.8787E-09 5.5122E+16
.3104E-05 2.7324E+20
.4300E-05 8.6988E+19
.2587E-06 7.6569E+18
.0480E-04 2.9514E+21
.0897E-14 2.9191E+11
.5649E-03 8.8908E+21
.7032E-06 9.7684E+18
.0632E-05 1.9267E+20

WORREPPPRRPRWWRERPROOONNOOANUTWNDNDOOH® UITIWWOOREREINDJ

U RPFRPONMDMNMOOTOODNUOIEDNDEDNDWO

.9954E+15
.7483E+12
.5609E+04
.0743E+14
.6060E+15
.5625E+13
.1644E+14
.3580E+14
.7340E+16
.5025E+12
.7999E+15
.6938E+15
.7883E+12
.1381E+12
.6246E+13
.1698E+11
.2258E+12
.6632E+13
.3000E+13
.4120E+13
.3813E+12
.7257E+13
.6493E+15
.0309E+13
.3133E+13
.3011E+13
.3170E+14
.3734E+03
.9236E+11
.2025E+13
.2425E+07

Bg

.2389E+13
.6109E+15
.6197E+14
.4205E+12
.2820E+03
.8320E+14
.4093E+13
.4693E+06
.7801E+10
.9096E+13
.2800E+11
.2363E+13
.5377E+14
.4490E+14
.0280E+14
.2659E+07
.9372E+14
.3191E+13
.0149E+14
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Calculation Number: NAI-1180-002, Rev.

Sb-129 1.3592E-03
Te-127 1.3136E+04
Te-127m 3.2534E+03
Te-129 6.6172E+03
Te-129m 1.0105E+04
Te-131m 2.6050E+03
Te-132 1.2539E+05
I-131 1.2717E+06
I-132 1.2958E+05
I-133 9.7119E+04
I-135 3.1504E+01
Cs-134 1.4965E+05
Cs-136 4.9490E+04
Cs-137 1.3312E+05
Ba-140 1.3212E+05
La-140 1.2302E+05
La-141 1.0206E-05
Ce-141 3.6859E+03
Ce-143 3.7107E+02
Ce-144 3.0344E+03
Pr-143 1.4702E+03
Nd-147 4.7698E+02
Np-239 1.2074E+04
Pu-238 3.2218E+00
Pu-239 1.0097E+00
Pu-240 1.0143E+00
Pu-241 3.0615E+02
Am-241 1.1566E-01
Cm-242 1.9194E+01
Cm-244 4.6065E-01
I-130 8.3335E+01
Cs-134m 1.4263E-07
Sb-124 2.0239E+02
Sb-125 3.0258E+03
Sb-126 1.8016E+02
Te-131 5.9619E+02
Te-125m 6.3265E+02
Ba-137m 1.4590E+05
Pd-109 1.0367E+01
Rh-106 9.0433E+03
Rh-103m 1.6379E+04
Eu-154 5.2533E+00
Eu-155 4.0283E+00
Eu-156 6.8289E+01
Nb-97 9.7402E-01
Nb-95m 1.1730E+01
Pm-147 1.6322E+02
Pm-148 1.3753E+02
Pm-149 1.2080E+02
Pm-151 1.2023E+01
Pm-148m 3.2512E+01
Pr-144 3.1073E+03
Pr-144m 5.7104E+01
Sm-153 6.2425E+01
Y-91m 2.4514E+01
Br-82 8.1411E+02
Br-83 2.5901E-09
Am-242 3.6242E-01
Np-238 1.1686E+02
Pu-243 6.1091E-05

2

NP JUORWORRPRPRPRPWORWWERERORRUONP®SNMNWRERENMNMRPESOOWNDNDRRRPRPOON OURFRRPNMNRERPROR O0ORREDWWWWHANDN

.4170E-13
.9776E-06
.4491E-04
.1597E-07
.3544E-04
.2669E-06
.1302E-04
.0258E-02
.2554E-05
.5733E-05
.9706E-09
.1566E-01
.7526E-04
.5304E+00
.8047E-03
.2132E-04
.8046E-15
.2936E-04
.5877E-07
.5138E-04
.1833E-05
.8960E-06
.2045E-05
.8819E-04
.6245E-02
.4513E-03
.9720E-03
.3698E-05
.7912E-06
.6939E-06
.2728E-08
.7687E-17
.1571E-05
.9306E-03
.1557E-06
.0384E-08
.5127E-05
.7129E-07
.8416E-09
.5406E-09
.0354E-07
.9914E-05
.6628E-06
.2393E-06
.6229E-11
.0793E-08
.7607E-04
.3712E-07
.0488E-07
.6452E-08
.5219E-06
.1121E-08
.1487E-10
.4233E-07
.8975E-10
.5197E-07
.6395E-19
.4835E-10
.5091E-07
.3477E-14

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 111.1100 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 4.7608E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 1.7358E+00

URRPRPUWUOUORRPRPOORE WNRENNS WINDNRPENRRPAMPRPUNRPRPRPRPOSIRESMPARENMNOWNDNUOSONOONDNUORD WO BSRPRRRERRENDRE

.1283E+12
.3603E+19
.6355E+21
.4751E+18
.5660E+21
.5018E+19
.8843E+21
.7157E+22
.7272E+19
.8819E+20
.0017E+16
.1980E+23
.9901E+21
.7273E+24
.7628E+21
.5203E+20
.7075E+09
.5250E+20
.3531E+18
.9787E+21
.1944E+19
.4154E+19
.3114E+20
.7619E+20
.0932E+22
.1169E+22
.4265E+21
.4204E+19
.4411E+19
.4053E+19
.9794E+17
.9487E+07
.6193E+19
.4119E+22
.0303E+19
.7737E+16
.6923E+20
.1925E+18
.6749E+16
.4434E+16
.9441E+18
.7875E+19
.3657E+19
.7841E+18
.2492E+14
.9520E+17
.2129E+20
.4063E+18
.2322E+18
.5614E+16
.1928E+18
.7197E+17
.3168E+15
.6021E+17
.9028E+15
.5225E+18
.1896E+06
.1157E+15
.1410E+18
.8182E+10

NP OWONMNNMRPRESPMUUOOAOPDP WNMNRERPRPOWWUNMNMMOORNJUOUWROIERPWWORSPUOURPRPRPRERPWSDDDPMRPRPUUORERWSDDDDOWNDRE®WO

.0290E+07
.8605E+14
.2038E+14
.4484E+14
.7390E+14
.6386E+13
.6395E+15
.7055E+16
.7945E+15
.5934E+15
.1656E+12
.5369E+15
.8311E+15
.9254E+15
.8883E+15
.5517E+15
.7761E+05
.3638E+14
.3730E+13
.1227E+14
.4397E+13
.7648E+13
.4674E+14
.1921E+11
.7360E+10
.7529E+10
.1328E+13
.2793E+09
.1017E+11
.7044E+10
.0834E+12
.2774E+03
.4886E+12
.1195E+14
.6659E+12
.2059E+13
.3408E+13
.3982E+15
.8358E+11
.3460E+14
.0604E+14
.9437E+11
.4905E+11
.5267E+12
.6039E+10
.3400E+11
.0391E+12
.0888E+12
.4697E+12
.4484E+11
.2029E+12
.1497E+14
.1128E+12
.3097E+12
.0700E+11
.0122E+13
.5833E+01
.3409E+10
.3237E+12
.2604E+06
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Environment Integral Nuclide Release:

Time (h) = 111.1100
Xe-133

Xe-135

Xe-131m

Xe-133m

Xe-135m

ci
.8886E+05
.8833E+03
.0194E+03
.5078E+04
.1807E+00

U R e R W

kg

2.0774E-03
7.3748E-07
4.
3
5

7987E-05

.3604E-05
.6874E-11

Environment Transport Group Inventory:

Time (h) = 111.1100
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 111.1100
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-135
Cs-134
Cs-136
Cs-137
Ba-140
La-140
La-141
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244

Present

Release
8.5941E+17
0.0000E+00
0.0000E+00
0.0000E+00

o o oK

Inventory for

ci
.6862E+03
.7592E+04
.0803E+03
.8391E+01
.1676E-08
.9513E+03
.0025E+03
.4782E-04
.5139E-01
.5972E+03
.6973E+01
.6855E+03
.8586E+03
.6188E+03
.6292E+04
.4213E-04
.2356E+03
.4376E+03
.0851E+04
.3592E-03
.3136E+04
.2534E+03
.6172E+03
.0105E+04
.6050E+03
.2539E+05
.2717E+06
.2958E+05
.7119E+04
.1504E+01
.4965E+05
.9490E+04
.3312E+05
.3212E+05
.2302E+05
.0206E-05
.6859E+03
.7107E+02
.0344E+03
.4702E+03
.7698E+02
.2074E+04
.2218E+00
.0097E+00
.0143E+00
.0615E+02
.1566E-01
.9194E+01
.6065E-01

AR RWRRPWRARWWWRRPEPREARWORRRENRPOAWRRPREPREPUWRAONRERLJIRLND®ONW-ILWLR

U WNSRPRPUOUOUNMNOVURREFNMRPRPOFEOORRER® WWWWBARNMMRPRLUOURRED®ONINREOOWOSDREUWN

Release

Rate/s
.1936E+16
.0000E+00
.0000E+00
.0000E+00

N EHEDNDWLO

o O o v

Atoms

.4065E+21
.2898E+18
.2060E+20
.5216E+20
.5370E+14

Integral
Release
.7825E+21
.0000E+00
.0000E+00
.0000E+00

SIRWT Backleakage

kg

.0723E-05
.3592E-03
.1906E-02
.0591E-08
.9069E-18
.1006E-06
.1656E-05
.5362E-14
.2521E-10
.4346E-05
.8787E-09
.3104E-05
.4300E-05
.2587E-06
.0480E-04
.0897E-14
.5649E-03
.7032E-06
.0632E-05
.4170E-13
.9776E-06
.4491E-04
.1597E-07
.3544E-04
.2669E-06
.1302E-04
.0258E-02
.2554E-05
.5733E-05
.9706E-09
.1566E-01
.7526E-04
.5304E+00
.8047E-03
.2132E-04
.8046E-15
.2936E-04
.5877E-07
.5138E-04
.1833E-05
.8960E-06
.2045E-05
.8819E-04
.6245E-02
.4513E-03
.9720E-03
.3698E-05
.7912E-06
.6939E-06

RPRoONRPRSMPAPRENMOWNNUUOSONONUODD WUOBRRPRRREPREPENEREROUONNSONURRREUUDOODWSDWNDR

Atoms

.4511E+20
.2730E+22
.4731E+23
.0087E+16
.2119E+07
.0895E+19
.4038E+20
.0056E+11
.4584E+15
.7129E+20
.5122E+16
.7324E+20
.6988E+19
.6569E+18
.9514E+21
.9191E+11
.8908E+21
.7684E+18
.9267E+20
.1283E+12
.3603E+19
.6355E+21
.4751E+18
.5660E+21
.5018E+19
.8843E+21
.7157E+22
.7272E+19
.8819E+20
.0017E+16
.1980E+23
.9901E+21
.7273E+24
.7628E+21
.5203E+20
.7075E+09
.5250E+20
.3531E+18
.9787E+21
.1944E+19
.4154E+19
.3114E+20
.7619E+20
.0932E+22
.1169E+22
.4265E+21
.4204E+19
.4411E+19
.4053E+19

R UR ok

PN RPWOWORMPRPORPRPRPOMDEDAMPUUOROGEDDOWNREARUUODURPRPANNDMOTOUNUNIRENENDWO

Bg

.4388E+16
.9683E+13
.4872E+14
.5790E+14
.9169E+11

Bg

.2389E+13
.6109E+15
.6197E+14
.4205E+12
.2820E+03
.8320E+14
.4093E+13
.4693E+06
.7801E+10
.9096E+13
.2800E+11
.2363E+13
.5377E+14
.4490E+14
.0280E+14
.2659E+07
.9372E+14
.3191E+13
.0149E+14
.0290E+07
.8605E+14
.2038E+14
.4484E+14
.7390E+14
.6386E+13
.6395E+15
.7055E+16
.7945E+15
.5934E+15
.1656E+12
.5369E+15
.8311E+15
.9254E+15
.8883E+15
.5517E+15
.7761E+05
.3638E+14
.3730E+13
.1227E+14
.4397E+13
.7648E+13
.4674E+14
.1921E+11
.7360E+10
.7529E+10
.1328E+13
.2793E+09
.1017E+11
.7044E+10
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

I-130 8.3335E+01
Cs-134m 1.4263E-07
Sb-124 2.0239E+02
Sb-125 3.0258E+03
Sb-126 1.8016E+02
Te-131 5.9619E+02
Te-125m 6.3265E+02
Ba-137m 1.4590E+05
Pd-109 1.0367E+01
Rh-106 9.0433E+03
Rh-103m 1.6379E+04
Eu-154 5.2533E+00
Eu-155 4.0283E+00
Eu-156 6.8289E+01
Nb-97 9.7402E-01
Nb-95m 1.1730E+01
Pm-147 1.6322E+02
Pm-148 1.3753E+02
Pm-149 1.2080E+02
Pm-151 1.2023E+01
Pm-148m 3.2512E+01
Pr-144 3.1073E+03
Pr-144m 5.7104E+01
Sm-153 6.2425E+01
Y-91m 2.4514E+01
Br-82 8.1411E+02
Br-83 2.5901E-09
Am-242 3.6242E-01
Np-238 1.1686E+02
Pu-243 6.1091E-05

2

NERAPRP JURWRRPRPRPWORWWRORONANDWRENDNDRE R B

.2728E-08
.7687E-17
.1571E-05
.9306E-03
.1557E-06
.0384E-08
.5127E-05
.7129E-07
.8416E-09
.5406E-09
.0354E-07
.9914E-05
.6628E-06
.2393E-06
.6229E-11
.0793E-08
.7607E-04
.3712E-07
.0488E-07
.6452E-08
.5219E-06
.1121E-08
.1487E-10
.4233E-07
.8975E-10
.5197E-07
.6395E-19
.4835E-10
.5091E-07
.3477E-14

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 111.1100 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 4.7608E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 1.7358E+00

VR RRUOWORRPOARWIRNRAWINRNRRRARROOR

.9794E+17
.9487E+07
.6193E+19
.4119E+22
.0303E+19
.7737E+16
.6923E+20
.1925E+18
.6749E+16
.4434E+16
.9441E+18
.7875E+19
.3657E+19
.7841E+18
.2492E+14
.9520E+17
.2129E+20
.4063E+18
.2322E+18
.5614E+16
.1928E+18
.7197E+17
.3168E+15
.6021E+17
.9028E+15
.5225E+18
.1896E+06
.1157E+15
.1410E+18
.8182E+10

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 111.1100 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 111.1100 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

NP PRP OWONMNNMNRERSEDPPUODD WNMNRPEFEFOWWOUNDNMORJU W

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 111.1100 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway

.0834E+12
.2774E+03
.4886E+12
.1195E+14
.6659E+12
.2059E+13
.3408E+13
.3982E+15
.8358E+11
.3460E+14
.0604E+14
.9437E+11
.4905E+11
.5267E+12
.6039E+10
.3400E+11
.0391E+12
.0888E+12
.4697E+12
.4484E+11
.2029E+12
.1497E+14
.1128E+12
.3097E+12
.0700E+11
.0122E+13
.5833E+01
.3409E+10
.3237E+12
.2604E+06
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

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

111.1100
(atoms)
(atoms)
(atoms)
(kg)

Control Room Compartment

Time (h) =
Xe-133
Xe-135
Xe-131m
Xe-133m
Xe-135m

111.1100

Control Room Transport

111.1100
(atoms)
(atoms)
(atoms)
(kg)

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

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

111.1100
(atoms)
(atoms)
(atoms)
(kg)

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

ci kg
1.2176E+00 6.5048E-09
5.8052E-03 2.2732E-12
2.1634E-02 2.5828E-10
5.2582E-02 1.1719E-10
2.0950E-03 2.2999E-14

Group Inventory:

Atmosphere Sump

3.1181E+16 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

Atmosphere Nuclide Inventory:

Atoms
.9453E+16
.0141E+13
.1873E+15
.3061E+14
.0259E+11

S

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Unfiltered Makeup Transport Group Inventory:

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

111.1100
(atoms)
(atoms)
(atoms)
(kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O oo

Control Room Filtered Makeup Transport Group Inventory:

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

111.1100
(atoms)
(atoms)
(atoms)
(kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

NP o N

Control Room Unfiltered Inleakage Transport Group Inventory:

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

111.1100
(atoms)
(atoms)
(atoms)
(kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Exhaust Transport Group Inventory:

111.1100
(atoms)
(atoms)
(atoms)
(kg)

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

Detailed model information at time

EAB Doses:

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

(H) = 305.5

600

Bg

.5050E+10
.1479E+08
.0045E+08
.9455E+09
.7516E+07
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 305.5600
Delta dose (rem)
Accumulated dose (rem)

LPZ Doses:

Time (h) = 305.5600
Delta dose (rem)
Accumulated dose (rem)
Control Room Doses:
Time (h) = 305.5600

Delta dose (rem)
Accumulated dose (rem)

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 305.5600
Rb-86
Sr-89
Sr-90
Sr-91
Y-90
Y-91
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Xe-131m
Xe-133m
Xe-135m

OCH NJFRPRUNMRPWRRPAPRPWFFWNWRRERERPAMPORFRURNMNMONWRNIWAWDROANRRPEPRENORERENOOWORR

Whole Body
1.3039E+00
1.1179E+01

Whole Body
6.1447E-03
3.3661E-01

Whole Body
3.2967E-02
4.2041E+00

ci
.5871E+04
.1119E+06
.0109E+04
.3695E-04
.6837E+04
.3168E+04
.5319E-05
.8628E+04
.4316E-02
.1166E+04
.1331E+04
.0935E+04
.7981E+05
.5658E+04
.0473E+02
.2130E+04
.8651E+04
.9985E+04
.1292E+04
.0887E+05
.7118E+02
.8489E+05
.0490E+06
.9441E+05
.8952E+03
.5889E-07
.8159E+06
.0973E-03
.8889E+06
.0995E+05
.6920E+06
.0826E+06
.2339E+06
.9487E+04
.9543E+01
.7883E+04
.2716E+04
.6418E+03
.4162E+04
.1151E+01
.2895E+01
.2916E+01
.8942E+03
.6113E+00
.3613E+02
.8607E+00
.9476E-02
.9215E+04
.6498E+04
.1978E-08

P WOLOUNITIPRWOUONMNNMNOBRRERRPRPRPEPNRERRPRPUORPWORRERPNMNOOD WWBSNEDDEPUONNDUWOOHDWORFELOOONWR

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

kg

.9505E-04
.8272E-02
.6059E-01
.2953E-14
.5961E-04
.4470E-04
.5916E-15
.6713E-04
.8875E-11
.4128E-04
.3626E-05
.0796E-06
.5715E-03
.9625E-02
.7951E-07
.2032E-04
.6013E-05
.2391E-03
.4042E-06
.6139E-03
.6548E-07
.3840E-04
.4924E-02
.8522E-05
.6730E-06
.5914E-16
.7015E-03
.5624E-12
.4600E+00
.5935E-03
.9453E+01
.4788E-02
.2200E-03
.3858E-03
.1978E-07
.1877E-02
.8883E-04
.5017E-05
.1047E-05
.4037E-03
.0745E-01
.6681E-02
.7803E-02
.6946E-04
.1246E-05
.2442E-05
.9858E-12
.4573E-04
.6767E-05
.0097E-18

BRERDMPRPPRPRPORFRPUUUORREPEIDUVTUTOONONORER IR NMNBAENMRPFRERPNMNRPRUONRPPFORREWNDUUONDOOREOONDB®NER

3
2

I

Skin
.3291E+00
.8912E+01

Skin
.0401E-02
.9360E-01

Skin
.7544E+00
.6339E+02

nventory:

Atoms

.3658E+21
.5897E+23
.4202E+24
.1514E+11
.0680E+21
.2518E+21
.9733E+10
.4968E+21
.4135E+14
.4312E+21
.4372E+20
.2650E+19
.2575E+22
.1150E+23
.7502E+18
.7051E+20
.2335E+20
.0101E+22
.5892E+19
.6871E+22
.1398E+18
.2812E+21
.9846E+23
.3012E+20
.5751E+18
.0991E+08
.3927E+22
.5891E+13
.5613E+24
.4768E+22
.5509E+25
.3610E+22
.5495E+21
.9189E+21
.0442E+17
.9672E+22
.9523E+20
.8442E+20
.5382E+20
.0822E+21
.2272E+23
.4222E+23
.4464E+22
.1731E+21
.7730E+20
.7879E+20
.6258E+13
.3476E+21
.6648E+20
.5042E+06

WONINOURS PP UORARPNNESEPPOCFROWONNRERENMEFRAENMENMRERENDMOSD D JINOOU OWEREWH®WOM

TEDE
.3039E+00
.1179E+01

TEDE
.1447E-03
.3661E-01

TEDE
.2967E-02
.2041E+00

Baq

.8722E+14
.1140E+16
.3340E+15
.2467E+07
.2130E+15
.5720E+14
.6681E+05
.8925E+14
.7497E+09
.8314E+14
.1926E+14
.0460E+14
.6531E+15
.4294E+15
.4975E+13
.1888E+15
.5401E+15
.4795E+15
.6378E+15
.0282E+15
.3734E+13
.0541E+16
.9781E+17
.0893E+16
.0121E+13
.0679E+04
.7190E+16
.3660E+08
.9891E+16
.5168E+16
.2606E+16
.0056E+16
.5656E+16
.4610E+15
.9431E+12
.4017E+15
.7049E+14
.3475E+14
.2401E+14
.5226E+12
.7710E+11
.7788E+11
.4409E+14
.9616E+10
.7369E+12
.1685E+11
.2060E+08
.9310E+15
.1041E+14
.4032E+03
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Sb-124
Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82
Am-242
Np-238

.3476E+03
.8316E+04
.4585E+03
.4960E+01
.1208E+03
.8757E+06
.7687E-03
.3503E+05
.8079E+05
.6776E+01
.1135E+01
.0081E+02
.2647E-03
.3788E+02
.0940E+03
.2684E+02
.2141E+02
.3300E+00
.6136E+02
.8803E+04
.1403E+02
.4348E+01
.1516E-04
.2751E+02
.0239E-03
.0484E+02

P RPN IWWERERRPRONMRE POV OORE R UE 0 ©0F WN
AR NP WUOUORRPRWONWERERRENUUOWNDWSDSRREREWR

Containment Sump Transport Group Inventory:

Time (h) = 305.5600
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 305.5600
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 305.5600
Rb-86
Sr-89
Sr-90
Sr-91
Y-90
Y-91
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132

Atmosphere
4.8442E+22
2.9860E+23
0.0000E+00
2.2030E+01

o O oo

.3421E-04 6.5180E+20
.7110E-02 1.7879E+23
.7452E-05 8.3412E+19
.4798E-09 6.8027E+15
.5090E-04 2.1723E+21
.4877E-06 1.5331E+19
.6941E-12 1.4885E+13
.7935E-08 2.1552E+17
.5577E-06 3.2495E+19
.5314E-04 9.8988E+20
.0997E-04 4.2725E+20
.0903E-05 4.2090E+19
.5863E-13 9.8482E+11
.6198E-07 2.2946E+18
.2588E-03 9.2536E+21
.8153E-06 1.5525E+19
.0641E-07 1.2384E+18
.8200E-09 7.2584E+15
.6916E-05 6.8830E+19
.1351E-07 2.1475E+18
.9372E-09 1.6465E+16
.0111E-07 3.9798E+17
.1763E-15 3.4255E+10
.1014E-07 1.5433E+18
.2667E-12 3.1522E+12
.0453E-07 1.0236E+18

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O o o
o O o o

Inventory for

ci
.2569E+03
.2806E+05
.8483E+04
.9114E-05
.7812E+04
.7521E+03
.1422E-06
.8210E+03
.5243E-02
.3414E+03
.3242E+03
.2430E+03
.6883E+04
.3467E+04
.3017E+01
.5904E+03
.4081E+04
.2015E+03
.4623E+04
.2331E+04
.6134E+01
.8435E+04
.6516E+06
.0388E+04

O IR ORFRPONOR WNNMNBRWWRSBRRORNDW
MR RFOLIONOUINORRERRREIREORWERR IR

Filter

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

SIRWT Backleakage

kg Atoms
.0027E-05 2.8029E+20
.8501E-03 5.3118E+22
.3550E-01 9.0664E+23
.9066E-14 1.2617E+11
.2738E-05 2.1906E+20
.9377E-04 1.2823E+21
.4181E-16 6.0986E+09
.7786E-04 1.1275E+21
.9738E-12 4.9504E+13
.1102E-04 7.0380E+20
.8461E-06 2.9478E+19
.2656E-07 2.5948E+18
.1428E-03 6.6816E+21
.0254E-03 2.2870E+22
.8355E-08 G5.6410E+17
.4678E-05 1.1702E+20
.3356E-06 2.5301E+19
.6949E-04 4.1230E+21
.9825E-07 3.2597E+18
.4126E-04 3.4605E+21
.5477E-08 4.3891E+17
.9248E-04 8.7813E+20
.3322E-02 6.1241E+22
.8503E-06 2.6690E+19

WWoOoOdFRFNEFRPAEBANMIUERERPNMENDMOOBRDNMNOWWOURL

NOANMNNOUWUONWSRREOORFRFUURREOAONDOO K

.6862E+13
.4177E+15
.3966E+13
.1435E+12
.0047E+14
.9400E+16
.1344E+08
.9962E+15
.6891E+15
.4707E+12
.8920E+12
.2230E+13
.5780E+08
.1017E+12
.7476E+13
.3193E+13
.4921E+12
.9209E+10
.3370E+13
.4357E+15
.6419E+13
.6409E+12
.9608E+06
L4177E+12
.7885E+07
.8790E+12

Bg

.2050E+14
.4384E+15
.8385E+14
.5572E+06
.5903E+14
.7583E+14
.1626E+05
.4138E+14
.6400E+08
.6063E+14
.5997E+13
.2990E+13
.3647E+15
.9829E+14
.0716E+12
.4384E+14
.2100E+14
.0346E+14
.4105E+14
.2624E+14
.8169E+12
.1621E+15
.1108E+16
.2343E+15
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

I-133 3.8887E+02 3.4327E-07
I-135 1.1468E-07 3.2655E-17
Cs-134 3.8764E+05 2.9961E-01
Cs-136 8.4127E+04 1.1479E-03
Cs-137 3.4723E+05 3.9920E+00
Ba-140 2.2205E+05 3.0332E-03
La-140 2.5310E+05 4.5536E-04
Ce-141 8.0993E+03 2.8425E-04
Ce-143 1.6315E+01 2.4568E-08
Ce-144 7.7703E+03 2.4362E-03
Pr-143 2.6082E+03 3.8732E-05
Nd-147 7.4699E+02 9.2337E-06
Np-239 2.9049E+03 1.2522E-05
Pu-238 8.4407E+00 4.9304E-04
Pu-239 2.6449E+00 4.2552E-02
Pu-240 2.6492E+00 1.1626E-02
Pu-241 7.9876E+02 7.7540E-03
Am-241 3.3049E-01 9.6292E-05
Cm-242 4.8434E+01 1.4614E-05
Cm-244 1.2021E+00 1.4859E-05
I-130 3.9962E-03 2.0490E-12
Sb-124 4.8153E+02 2.7529E-05
Sb-125 7.8591E+03 7.6119E-03
Sb-126 2.9916E+02 3.5797E-06
Te-131 1.7426E+01 3.0353E-10
Te-125m 1.6657E+03 9.2485E-05
Ba-137m 3.8491E+05 7.1572E-07
Pd-109 1.1832E-03 ©5.5259E-13
Rh-106 2.7697E+04 7.7811E-09
Rh-103m 3.7082E+04 1.1400E-06
Eu-154 1.3697E+01 5.1922E-05
Eu-155 1.0488E+01 2.2556E-05
Eu-156 1.2323E+02 2.2364E-06
Nb-97 8.7476E-04 3.2537E-14
Nb-95m 2.8282E+01 7.4246E-08
Pm-147 4 .2950E+02 4.6331E-04
Pm-148 1.2857E+02 7.8258E-07
Pm-149 2.4903E+01 6.2848E-08
Pm-151 2.7280E-01 3.7330E-10
Pm-148m 7.4119E+01 3.4696E-06
Pr-144 7.9590E+03 1.0533E-07
Pr-144m 1.4646E+02 8.0757E-10
Sm-153 9.0963E+00 2.0740E-08
Y-91m 4.4132E-05 1.0617E-15
Br-82 4.6682E+01 4.3118E-08
Am-242 2.1002E-04 2.5982E-13
Np-238 2.1504E+01 8.2975E-08

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 305.5600 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 6.1269E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 4.5208E+00

Environment Integral Nuclide Release:

Time (h) = 305.5600 ci kg

Xe-133 3.7262E+05 1.9907E-03
Xe-135 1.8667E-03 7.3097E-13
Xe-131m 1.6254E+04 1.9405E-04
Xe-133m 3.3852E+03 7.5443E-06

Environment Transport Group Inventory:

Present Release
Time (h) = 305.5600 Release Rate/s
Noble gases (atoms) 5.9388E+17 8.2483E+15

.5543E+18
.4567E+08
.3465E+24
.0828E+21
.7548E+25
.3047E+22
.9587E+21
.2140E+21
.0346E+17
.0188E+22
.6311E+20
.7827E+19
.1551E+19
.2475E+21
.0722E+23
.9172E+22
.9376E+22
.4062E+20
.6366E+19
.6673E+19
.4917E+12
.3369E+20
.6672E+22
.7109E+19
.3953E+15
.4557E+20
.1461E+18
.0530E+12
.4206E+16
.6651E+18
.0304E+20
.7634E+19
.6333E+18
.0200E+11
.7065E+17
.8981E+21
.1843E+18
.5401E+17
.4888E+15
.4118E+19
.4048E+17
.3773E+15
.1632E+16
.0262E+09
.1666E+17
.4655E+11
.0995E+17

NOWTOWEHRRNWREARNOONONE WWEB PR WRLROWWNRNRPRERWWRRRERLRRERREORRR

Atoms
.0136E+21
.2608E+12
.9207E+20
.4160E+19

w o w o

Integral
Release
9.9398E+21

NNERPRPWUONMNNMNRPFOBRMRRWS WURRESMPOORENMREPRAREREDNDOOWRENDONONWOOWE WR R

= oo

.4388E+13
.2431E+03
.4343E+16
.1127E+15
.2848E+16
.2160E+15
.3647E+15
.9967E+14
.0367E+11
.8750E+14
.6503E+13
.7639E+13
.0748E+14
.1231E+11
.7860E+10
.8019E+10
.9554E+13
.2228E+10
.7921E+12
.4478E+10
.4786E+08
.7817E+13
.9079E+14
.1069E+13
.4478E+11
.1631E+13
.4242E+16
.3780E+07
.0248E+15
.3720E+15
.0678E+11
.8807E+11
.5596E+12
.2366E+07
.0464E+12
.5892E+13
.7572E+12
.2140E+11
.0093E+10
.7424E+12
.9448E+14
.4189E+12
.3656E+11
.6329E+06
L7272E+12
.7708E+06
.9563E+11

Bag

.3787E+16
.9068E+07
.0140E+14
.2525E+14
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

Elemental I (atoms) 0.0000E+00 0.
Organic I (atoms) 0.0000E+00 0.
Aerosols (kg) 0.0000E+00 O.

Filter Pathway Nuclide Inventory for

Time (h) = 305.5600 Cci

Rb-86 3.2569E+03 4
Sr-89 2.2806E+05 7
Sr-90 1.8483E+04 1
Sr-91 6.9114E-05 1
Y-90 1.7812E+04 3
Y-91 4.7521E+03 1
Y-93 3.1422E-06 9
Zr-95 3.8210E+03 1
Zr-97 1.5243E-02 7
Nb-95 4.3414E+03 1
Mo-99 2.3242E+403 4
Tc-99m 2.2430E+03 4
Ru-103 3.6883E+04 1
Ru-106 1.3467E+04 4
Rh-105 8.3017E+01 9
Sb-127 6.5904E+03 2
Te-127 1.4081E+04 5
Te-127m 8.2015E+03 8
Te-129 1.4623E+04 6
Te-129m 2.2331E+04 7
Te-131m 7.6134E+01 9
Te-132 5.8435E+04 1
I-131 1.6516E+06 1
I-132 6.0388E+04 5
I-133 3.8887E+02 3
I-135 1.1468E-07 3
Cs-134 3.8764E+05 2
Cs-136 8.4127E+04 1
Cs-137 3.4723E+05 3
Ba-140 2.2205E+05 3
La-140 2.5310E+05 4
Ce-141 8.0993E+03 2
Ce-143 1.6315E+01 2
Ce-144 7.7703E+03 2
Pr-143 2.6082E+03 3
Nd-147 7.4699E+02 9
Np-239 2.9049E+03 1
Pu-238 8.4407E+00 4
Pu-239 2.6449E+00 4
Pu-240 2.6492E+00 1
Pu-241 7.9876E+02 7
Am-241 3.3049E-01 9
Cm-242 4.8434E+01 1
Cm-244 1.2021E+00 1
I-130 3.9962E-03 2
Sb-124 4.8153E+02 2
Sb-125 7.8591E+03 7
Sb-126 2.9916E+02 3
Te-131 1.7426E+01 3
Te-125m 1.6657E+03 9
Ba-137m 3.8491E+05 7
Pd-109 1.1832E-03 5
Rh-106 2.7697E+04 7
Rh-103m 3.7082E+04 1
Eu-154 1.3697E+01 5
Eu-155 1.0488E+01 2
Eu-156 1.2323E+02 2
Nb-97 8.7476E-04 3
Nb-95m 2.8282E+01 7
Pm-147 4.2950E+02 4
Pm-148 1.2857E+02 7
Pm-149 2.4903E+01 6
Pm-151 2.7280E-01 3

0000E+00 0.0000E+00
0000E+00 0.0000E+00
0000E+00 0.0000E+00

SIRWT Backleakage

kg Atoms
.0027E-05 2.8029E+20
.8501E-03 5.3118E+22
.3550E-01 9.0664E+23
.9066E-14 1.2617E+11
.2738E-05 2.1906E+20
.9377E-04 1.2823E+21
.4181E-16 6.0986E+09
.7786E-04 1.1275E+21
.9738E-12 4.9504E+13
.1102E-04 7.0380E+20
.8461E-06 2.9478E+19
.2656E-07 2.5948E+18
.1428E-03 6.6816E+21
.0254E-03 2.2870E+22
.8355E-08 5.6410E+17
.4678E-05 1.1702E+20
.3356E-06 2.5301E+19
.6949E-04 4.1230E+21
.9825E-07 3.2597E+18
.4126E-04 3.4605E+21
.5477E-08 4.3891E+17
.9248E-04 8.7813E+20
.3322E-02 6.1241E+22
.8503E-06 2.6690E+19
.4327E-07 1.5543E+18
.2655E-17 1.4567E+08
.9961E-01 1.3465E+24
.1479E-03 5.0828E+21
.9920E+00 1.7548E+25
.0332E-03 1.3047E+22
.5536E-04 1.9587E+21
.8425E-04 1.2140E+21
.4568E-08 1.0346E+17
.4362E-03 1.0188E+22
.8732E-05 1.6311E+20
.2337E-06 3.7827E+19
.2522E-05 3.1551E+19
.9304E-04 1.2475E+21
.2552E-02 1.0722E+23
.1626E-02 2.9172E+22
.7540E-03 1.9376E+22
.6292E-05 2.4062E+20
.4614E-05 3.6366E+19
.4859E-05 3.6673E+19
.0490E-12 9.4917E+12
.7529E-05 1.3369E+20
.6119E-03 3.6672E+22
.5797E-06 1.7109E+19
.0353E-10 1.3953E+15
.2485E-05 4.4557E+20
.1572E-07 3.1461E+18
.5259E-13 3.0530E+12
.7811E-09 4.4206E+16
.1400E-06 6.6651E+18
.1922E-05 2.0304E+20
.2556E-05 8.7634E+19
.2364E-06 8.6333E+18
.2537E-14 2.0200E+11
.4246E-08 4.7065E+17
.6331E-04 1.8981E+21
.8258E-07 3.1843E+18
.2848E-08 2.5401E+17
.7330E-10 1.4888E+15

POk RPRPRPWdMWUORRPRPdMPRPROCORNMNRPEAMRRPEPENMNOVOWMRENMONMON OO WRMARPNMOANMNMDOUWUNWRBRREROORFEUOURRERONDOOOEKE

Bg

.2050E+14
.4384E+15
.8385E+14
.5572E+06
.5903E+14
.7583E+14
.1626E+05
.4138E+14
.6400E+08
.6063E+14
.5997E+13
.2990E+13
.3647E+15
.9829E+14
.0716E+12
.4384E+14
.2100E+14
.0346E+14
.4105E+14
.2624E+14
.8169E+12
.1621E+15
.1108E+16
.2343E+15
.4388E+13
.2431E+03
.4343E+16
.1127E+15
.2848E+16
.2160E+15
.3647E+15
.9967E+14
.0367E+11
.8750E+14
.6503E+13
.7639E+13
.0748E+14
.1231E+11
.7860E+10
.8019E+10
.9554E+13
.2228E+10
.7921E+12
.4478E+10
.4786E+08
.7817E+13
.9079E+14
.1069E+13
.4478E+11
.1631E+13
.4242E+16
.3780E+07
.0248E+15
.3720E+15
.0678E+11
.8807E+11
.5596E+12
.2366E+07
.0464E+12
.5892E+13
.7572E+12
.2140E+11
.0093E+10
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Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82
Am-242
Np-238

7.4119E+01 3.4696E-06
7.9590E+03 1.0533E-07
1.4646E+02 8.0757E-10
9.0963E+00 2.0740E-08
4.4132E-05 1.0617E-15
4.6682E+01 4.3118E-08
2.1002E-04 2.5982E-13
2.1504E+01 8.2975E-08

SIRWT Backleakage Transport Group Inventory:

Time (h) = 305.5600
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.1269E+22
.0000E+00
.5208E+00

» o oo

.4118E+19
.4048E+17
.3773E+15
.1632E+16
.0262E+09
.1666E+17
.4655E+11
.0995E+17

NOYWJ oWk

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 305.5600
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 305.5600
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

NN R WO N

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 305.5600
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 305.5600
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Compartment

Time (h) = 305.5600
Xe-133

Xe-135

Xe-131m

Xe-133m

Control Room Transport

Time (h) = 305.5600
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Cci kg
3.4374E-01 1.8364E-09
1.7213E-09 6.7404E-19
2.8996E-02 3.4618E-10
3.1642E-03 7.0518E-12

Group Inventory:

Atmosphere Sump

9.9385E+15 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Atmosphere Nuclide Inventory:

Atoms
.3152E+15
.0068E+06
.5914E+15
.1930E+13

W W o

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

B R oo

.7424E+12
.9448E+14
.4189E+12
.3656E+11
.6329E+06
L7272E+12
.7708E+06
.9563E+11

Bq

.2719E+10
.3689E+01
.0729E+09
.1707E+08

Page A83 of A113
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

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

305.5600
(atoms)
(atoms)
(atoms)
(kg)

Deposition Recirculating

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

o O O o

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

o O O o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 305.5600
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Filtered Makeup Transport Group Inventory:

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

305.5600

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Inleakage Transport Group Inventory:

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

305.5600
(atoms)
(atoms)
(atoms)
(kg)

Control Room Exhaust Transport Group Inventory:

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

305.5600
(atoms)
(atoms)
(atoms)
(kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Detailed model information at time

EAB Doses:

Time (h) = 402.7800
Delta dose (rem)
Accumulated dose
LPZ Doses:

Time (h) = 402.7800
Delta dose (rem)
Accumulated dose

Control Room Doses:

Time (h) = 402.7800
Delta dose (rem)
Accumulated dose

Containment Sump Compartment Atmosphere Nuclide

Time (h) =
Rb-86
Sr-89
Sr-90

402.7800

(rem)

(rem)

(rem)

Whole Body
2.5927E-01
1.1439E+01

Whole Body
1.2218E-03
3.3783E-01

Whole Body
6.2817E-03
4.2104E+00

ci
1.2864E+04
9.9091E+05
8.4874E+04

(H) = 402.7800
Thyroid Skin
0.0000E+00 8.6530E-01
0.0000E+00 2.9777E+01
Thyroid Skin
0.0000E+00 4.0777E-03
0.0000E+00 7.9768E-01
Thyroid Skin
0.0000E+00 7.3323E-01
0.0000E+00 2.6412E+02
Inventory:
kg Atoms
1.5809E-04 1.1071E+21
3.4108E-02 2.3079E+23
6.2221E-01 4.1634E+24

TEDE
2.5927E-01
1.1439E+01

TEDE
1.2218E-03
3.3783E-01

TEDE
6.2817E-03
4.2104E+00

Bg
4.7596E+14
3.6664E+16
3.1403E+15
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Sr-91
Y-90
Y-91
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Xe-131m
Xe-133m
Sb-124
Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82
Am-242

HPWRFEFOONWWRWWRRIDPORPPWRERJOR WM IJUNREFWRRPWOBERENMNOWOWOORWRURONDDRURWOONWRRERUODRE WWRERRERENDOON

.6366E-07
.3818E+04
.0805E+04
.8269E-08
.6797E+04
.2986E-03
.9729E+04
.8457E+03
.7113E+03
.5773E+05
.1390E+04
.6706E+01
.4598E+04
.9465E+04
.6810E+04
.1783E+04
.4349E+04
.6997E+01
.1338E+05
.3480E+06
.1717E+05
.9943E+01
.0053E+06
.1702E-06
.7731E+06
.1172E+05
.5938E+06
.1822E+05
.4018E+05
.4123E+04
.7246E+00
.5341E+04
.7453E+03
.6569E+03
.0500E+03
.8791E+01
.2151E+01
.2168E+01
.6670E+03
.5833E+00
.1867E+02
.5193E+00
.8669E-05
.3778E+04
.3155E+03
.1110E+03
.5999E+04
.0957E+03
.4683E+00
.6779E+03
.7667E+06
.5938E-05
.2626E+05
.5858E+05
.2858E+01
.8102E+01
.7052E+02
.4523E-05
.2448E+02
.9759E+03
.5625E+02
.2138E+01
.1681E-01
.1808E+02
.6199E+04
.6611E+02
.8698E+00
.6836E-07
.1772E+01
.4373E-05

2

PN NMWBARPRERONMNMNWNORNMNEWHRERWMRPRPWRROOPMONTAD WURNRFFWRRPRREPEPRPEPARPNMNUUOOR S WD WNDNWRUOUGODRE® J00UONIUo0RFJ

.2734E-17
.5406E-04
.4834E-04
.4758E-18
.8189E-04
.7930E-13
.0454E-04
.0184E-06
.0580E-07
.8871E-03
.8350E-02
.7183E-08
.4665E-05
.8743E-05
.9024E-03
.9501E-06
.1319E-03
.6396E-08
.7348E-04
.3138E-02
.1352E-05
.1743E-08
.3707E-03
.0246E-15
.3704E+00
.2532E-03
.8323E+01
.1176E-02
.6915E-03
.1976E-03
.4644E-08
.1080E-02
.4472E-04
.2843E-05
.7458E-05
.2659E-03
.9549E-01
.3402E-02
.5597E-02
.6130E-04
.5977E-05
.8222E-05
.0336E-14
.8081lE-04
.6177E-06
.2068E-04
.4867E-02
.3111E-05
.4750E-10
.2630E-04
.2851E-06
.6784E-14
.5469E-08
.8750E-06
.3828E-04
.0344E-04
.5388E-06
.7719E-15
.2679E-07
.1315E-03
.1684E-06
.1107E-08
.5984E-10
.4890E-05
.7905E-07
.6730E-09
.2503E-08
.0504E-18
.9347E-08
.7780E-14

BNNORFRNMNMNOATOAWODONR WP ONMNMOURNMONTORUOUBMDDMRERRPRPRERPORDUUOPRRPRPODOANUVUIID®OFRONONMNMNUORENMREREONWRNDSD® WD DWOOLREDS

.8133E+08
.0309E+21
.6141E+21
.5458E+07
.9565E+21
L.2174E+12
.1983E+21
.8776E+19
.2934E+18
.8573E+22
.0425E+23
.8532E+17
.5921E+20
.8878E+19
.8505E+22
.3772E+19
.4621E+22
.1329E+17
.7039E+21
.9831E+23
.1788E+19
.7957E+17
.4318E+22
.0312E+09
.1587E+24
.8833E+22
.0542E+25
.8076E+22
.2760E+21
.1149E+21
.1669E+16
.6338E+22
.0946E+20
.3455E+20
.3988E+19
.7334E+21
.9259E+23
.3400E+23
.8951E+22
.1527E+21
.6418E+20
.6838E+20
.8685E+11
.0491E+21
.3548E+19
.8611E+20
.6798E+23
.2662E+19
.7805E+14
.0538E+21
.4440E+19
.2727E+10
.0151E+17
.8503E+19
.3180E+20
.0191E+20
.2963E+19
.7209E+10
.0715E+18
.7320E+21
.8230E+18
.2781E+17
.3747E+14
.0586E+19
.0034E+18
.5361E+16
.8573E+16
.6804E+07
.1552E+17
.4246E+10

UOFRFOANWNRRERAMRREPRPLPIBADNFEFRPNDMNOMPEPAOANNWOGRARREREIRLPNDMNNNOUR S DAMRPRPRFROWRWRWWUROFR WNMB®RB®REPWONMRPRUONDMNDURREIDONONDDWLO

.7554E+03
.1013E+15
.6977E+14
.7596E+02
.2150E+14
.8048E+07
.2997E+14
.4229E+14
.3732E+14
.8358E+15
.2714E+15
.0981E+12
.4014E+14
.8302E+15
.3620E+15
.2860E+15
.4909E+15
.3689E+12
.1952E+15
.9788E+17
.3354E+15
.5879E+12
.7196E+16
.9130E+05
.5603E+16
.1534E+16
.8969E+16
.0274E+16
.4787E+16
.2626E+15
.5981E+11
.3076E+15
.6058E+14
.8307E+13
.4985E+14
.4353E+12
.4959E+11
.5023E+11
.3568E+14
.8580E+10
.0907E+12
.0422E+11
.9108E+06
.7298E+15
.5967E+14
.8108E+13
.3320E+15
.0541E+13
L1333E+11
.8408E+14
.5368E+16
.3297E+06
.6714E+15
.8674E+15
.3258E+12
.7798E+12
.7409E+13
.7573E+06
.6057E+12
.3109E+13
.3181E+13
.1891E+12
.3218E+09
.1769E+13
.3394E+15
.4646E+13
.6518E+11
.2292E+03
.1756E+12
.3179E+05
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Np-238

2.6219E+01 1.

Containment Sump Transport Group Inventory:

Time
Noble gases
Elemental I
Organic I
Aerosols

(h) = 402.7800
(atoms)
(atoms)
(atoms)
(kg)

Time (h) = 402.7800
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 402.7800
Rb-86
Sr-89
Sr-90
Sr-91
Y-90
Y-91
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Sb-124
Sb-125
Sb-126
Te-131
Te-125m

Atmosphere
2.8411E+22
1.9836E+23
0.0000E+00
2.0738E+01

o O oo

0117E-07 2.5600E+17
Overlying

Sump Pool
.0000E+00 0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O o o
o O o o

Inventory for

ci
.5918E+03
.7657E+05
.3689E+04
.3590E-08
.3394E+04
.8069E+03
.0991E-09
.6883E+03
.6245E-04
.5065E+03
.0734E+03
.0359E+03
.4023E+04
.7135E+04
.5827E+01
.0745E+03
.3806E+04
.0274E+04
.7244E+04
.6334E+04
.0326E+01
.1647E+04
.4931E+06
.2704E+04
.9527E+01
.9506E+05
.7037E+04
.4500E+05
.2837E+05
.6241E+05
.5242E+03
.7142E+00
.8639E+03
.7200E+03
.4158E+02
.1304E+03
.0827E+01
.3915E+00
.3963E+00
.0235E+03
.4190E-01
.1032E+01
.5405E+00
.1964E-05
.8921E+02
.0048E+04
.0582E+02
.3636E+00
.1430E+03

NNMNW R ONDNRFRFOBRRFRPFWWRERRINMMONMDONMMNDMOPRRFRFWRFRFWRNDMDRPRRESERRERARPRPRPUOWDUNDINDNDW
PR WOWRRPRPRPORUOE  OAWAWRWURWRWHRREROORURRPUORRPNNRLRRELDRENDASNDR LR

Filter

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

SIRWT Backleakage

kg Atoms
.4143E-05 3.0911E+20
.5199E-03 6.4416E+22
.7366E-01 1.1620E+24
.0301E-17 1.3435E+08
.3000E-05 2.8772E+20
.3678E-04 1.5670E+21
.5284E-18 9.8968E+06
.1823E-04 1.3834E+21
.8960E-13 1.1771E+12
.4082E-04 8.9268E+20
.2380E-06 1.3614E+19
.9700E-07 1.1983E+18
.3640E-03 7.9751E+21
.1216E-03 2.9097E+22
.8751E-08 1.0755E+17
.5257E-05 7.2349E+19
.2314E-06 2.4807E+19
.0892E-03 5.1649E+21
.2342E-07 3.8440E+18
.7414E-04 4.0808E+21
.2950E-08 5.9530E+16
.0424E-04 4.7557E+20
.2044E-02 5.5366E+22
.1683E-06 1.4455E+19
.7238E-08 7.8052E+16
.8264E-01 1.7196E+24
.1876E-03 5.2586E+21
.1160E+00 2.2489E+25
.1195E-03 1.3418E+22
.7211E-04 2.0308E+21
.3426E-04 1.4276E+21
.0872E-09 1.7212E+16
.0926E-03 1.2934E+22
.0393E-05 1.7011E+20
.1668E-06 3.7553E+19
.8726E-06 1.2278E+19
.3243E-04 1.6003E+21
.4564E-02 1.3749E+23
.4905E-02 3.7400E+22
.9356E-03 2.4827E+22
.2875E-04 3.2173E+20
.8415E-05 4.5825E+19
.9041E-05 4.6996E+19
.1261E-14 5.2168E+10
.3684E-05 1.6359E+20
.7316E-03 4.6884E+22
.6593E-06 1.7490E+19
.1168E-11 1.8925E+14
.1899E-04 5.7324E+20

9.

NORFRF WNOUNRFRFWRRABMNMRPWREFWOORWRENRPURPWOONWURUONRE WWNRRERNDOODNDORER

7011E+11

Bg

.3290E+14
.0233E+16
.7650E+14
.7228E+03
.6559E+14
.1485E+14
.8867E+02
.7347E+14
.3411E+07
.0374E+14
.9715E+13
.8326E+13
.6288E+15
.3398E+14
.8561E+11
.5076E+14
.1083E+14
.8014E+14
.3804E+14
.7435E+14
.8207E+11
.1709E+15
.5245E+16
.2101E+15
.2251E+11
.8317E+16
.2204E+15
.6465E+16
.4498E+15
.7093E+15
.5239E+14
.0043E+11
.6496E+14
.0064E+14
.7438E+13
.1825E+13
.0060E+11
.2549E+11
.2566E+11
.7869E+13
.6350E+10
.2582E+12
.6999E+10
.1265E+05
.1801E+13
.7177E+14
.1315E+13
.7453E+10
.9290E+13
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-91m
Br-82
Am-242
Np-238

.9330E+05
.0031E-05
.5239E+04
.4261E+04
.7544E+01
.3426E+01
.3133E+02
.0800E-05
.4743E+01
.5150E+02
.9433E+01
.9699E+00
.2602E-02
.8778E+01
.0103E+04
.8592E+02
.7548E+00
.6990E-08
.8704E+00
.0116E-06
.3181E+00

LR OB NREPRPOWOOUWNRRREAWR-D
N OROARRPRRBRNONULOLINNDOR OB

SIRWT Backleakage Transport Group Inventory:

Time (h) = 402.7800
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment Integral Nuclide Release:

Time (h) = 402.7800
Xe-133

Xe-135

Xe-131m

Xe-133m

Pathway
Filter
.0000E+00
.5380E+22
.0000E+00
.7902E+00

U o ul o

ci
.8067E+05
.4435E-06

2 1
1 5
2.0598E+04 2.
1 2

.2049E+03

Environment Transport Group Inventory:

Time (h) = 402.7800
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 402.7800
Rb-86
Sr-89
Sr-90
Sr-91
Y-90
Y-91
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129

Present

Release
.4832E+17
.0000E+00
.0000E+00
.0000E+00

O O O Ww
o O O

Inventory for

ci
.5918E+03
.7657E+05
.3689E+04
.3590E-08
.3394E+04
.8069E+03
.0991E-09
.6883E+03
.6245E-04
.5065E+03
.0734E+03
.0359E+03
.4023E+04
.7135E+04
.5827E+01
.0745E+03
.3806E+04
.0274E+04
.7244E+04

PR RARRPRPAERRPOWDTONINNDW
R URRURRNNRERNDRENDE®NDROD

.1724E-07 4.0320E+18
.6845E-15 2.5881E+10
.8998E-09 5.6244E+16
.3607E-06 7.9554E+18
.6508E-05 2.6008E+20
.8872E-05 1.1218E+20
.3833E-06 9.2002E+18
.7366E-16 4.8032E+09
.1210E-08 5.7819E+17
.9491E-04 2.4372E+21
.0521E-07 2.4626E+18
.2638E-08 9.1495E+16
.4613E-11 1.7793E+14
.1558E-06 1.6910E+19
.3371E-07 5.5917E+17
.0252E-09 4.2873E+15
.2809E-09 2.4722E+16
.1305E-18 7.4813E+06
.1933E-09 6.0172E+16
.9627E-15 1.2350E+10
.8238E-08 7.1451E+16
kg Atoms
.4995E-03 6.7895E+21
.6524E-16 2.5215E+09
4591E-04 1.1305E+21
.6852E-06 1.2158E+19
Release Integral
Rate/s Release
.8378E+15 7.9321E+21
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

SIRWT Backleakage

kg Atoms
.4143E-05 3.0911E+20
.5199E-03 6.4416E+22
.7366E-01 1.1620E+24
.0301E-17 1.3435E+08
.3000E-05 2.8772E+20
.3678E-04 1.5670E+21
.5284E-18 9.8968E+06
.1823E-04 1.3834E+21
.8960E-13 1.1771E+12
.4082E-04 8.9268E+20
.2380E-06 1.3614E+19
.9700E-07 1.1983E+18
.3640E-03 7.9751E+21
.1216E-03 2.9097E+22
.8751E-08 1.0755E+17
.5257E-05 7.2349E+19
.2314E-06 2.4807E+19
.0892E-03 5.1649E+21
.2342E-07 3.8440E+18

NEFEFWRFRFOWWRWWNROIPPOOREWERE

LN

aOWwWuUuRrUOORFE WWNRERNDOWONOORERE

.8252E+16
.7113E+05
.3038E+15
.6376E+15
.4914E+11
.9675E+11
.8591E+12
.6960E+05
.2855E+12
.0405E+13
.6790E+12
.3189E+11
.2063E+09
.2848E+12
.7383E+14
.8790E+12
.0193E+11
.7386E+03
.2820E+11
.4843E+05
.7077E+11

Bg

.0385E+16
.3409E+04
.6212E+14
.4580E+13

Bg

.3290E+14
.0233E+16
.7650E+14
.7228E+03
.6559E+14
.1485E+14
.8867E+02
.7347E+14
.3411E+07
.0374E+14
.9715E+13
.8326E+13
.6288E+15
.3398E+14
.8561E+11
.5076E+14
.1083E+14
.8014E+14
.3804E+14
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Te-129m 2.6334E+04
Te-131m 1.0326E+01
Te-132 3.1647E+04
I-131 1.4931E+06
I-132 3.2704E+04
I-133 1.9527E+01
Cs-134 4 .9506E+05
Cs-136 8.7037E+04
Cs-137 4.4500E+05
Ba-140 2.2837E+05
La-140 2.6241E+05
Ce-141 9.5242E+03
Ce-143 2.7142E+00
Ce-144 9.8639E+03
Pr-143 2.7200E+03
Nd-147 7.4158E+02
Np-239 1.1304E+03
Pu-238 1.0827E+01
Pu-239 3.3915E+00
Pu-240 3.3963E+00
Pu-241 1.0235E+03
Am-241 4.4190E-01
Cm-242 6.1032E+01
Cm-244 1.5405E+00
I-130 2.1964E-05
Sb-124 5.8921E+02
Sb-125 1.0048E+04
Sb-126 3.0582E+02
Te-131 2.3636E+00
Te-125m 2.1430E+03
Ba-137m 4.9330E+05
Pd-109 1.0031E-05
Rh-106 3.5239E+04
Rh-103m 4.4261E+04
Eu-154 1.7544E+01
Eu-155 1.3426E+01
Eu-156 1.3133E+02
Nb-97 2.0800E-05
Nb-95m 3.4743E+01
Pm-147 5.5150E+02
Pm-148 9.9433E+01
Pm-149 8.9699E+00
Pm-151 3.2602E-02
Pm-148m 8.8778E+01
Pr-144 1.0103E+04
Pr-144m 1.8592E+02
Sm-153 2.7548E+00
Y-91m 4.6990E-08
Br-82 8.8704E+00
Am-242 4.0116E-06
Np-238 7.3181E+00

2

NP ORORREABNOUTLOINMNMNOFE O ORPPWOWRRRERERORUOD ODDWDEWDHDWURE WEREWRRRPR®©

.7414E-04
.2950E-08
.0424E-04
.2044E-02
.1683E-06
.7238E-08
.8264E-01
.1876E-03
.1160E+00
.1195E-03
.7211E-04
.3426E-04
.0872E-09
.0926E-03
.0393E-05
.1668E-06
.8726E-06
.3243E-04
.4564E-02
.4905E-02
.9356E-03
.2875E-04
.8415E-05
.9041E-05
.1261E-14
.3684E-05
.7316E-03
.6593E-06
.1168E-11
.1899E-04
.1724E-07
.6845E-15
.8998E-09
.3607E-06
.6508E-05
.8872E-05
.3833E-06
.7366E-16
.1210E-08
.9491E-04
.0521E-07
.2638E-08
.4613E-11
.1558E-06
.3371E-07
.0252E-09
.2809E-09
.1305E-18
.1933E-09
.9627E-15
.8238E-08

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 402.7800 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 5.5380E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 5.7902E+00

NFEFOAONNDNPRUORRPONMNNUUOD ORPNYIUONM®UORESEPOOSD OCNDNORPRPREPWOWRRPRPENDENDUUORSDREOGS U

.0808E+21
.9530E+16
.7557E+20
.5366E+22
.4455E+19
.8052E+16
.7196E+24
.2586E+21
.2489E+25
.3418E+22
.0308E+21
.4276E+21
.7212E+16
.2934E+22
.7011E+20
.7553E+19
.2278E+19
.6003E+21
.3749E+23
.7400E+22
.4827E+22
.2173E+20
.5825E+19
.6996E+19
.2168E+10
.6359E+20
.6884E+22
.7490E+19
.8925E+14
.7324E+20
.0320E+18
.5881E+10
.6244E+16
.9554E+18
.6008E+20
.1218E+20
.2002E+18
.8032E+09
.7819E+17
.4372E+21
.4626E+18
.1495E+16
.7793E+14
.6910E+19
.5917E+17
.2873E+15
.4722E+16
.4813E+06
.0172E+16
.2350E+10
.1451E+16

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 402.7800 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

NFEFWRRFRPOWWRERWWNRPROIPPORPRPWRERJORFRWNMOUNMRFWRRSE PN WRWOOR WREOREUREWLO

.7435E+14
.8207E+11
.1709E+15
.5245E+16
.2101E+15
.2251E+11
.8317E+16
.2204E+15
.6465E+16
.4498E+15
.7093E+15
.5239E+14
.0043E+11
.6496E+14
.0064E+14
.7438E+13
.1825E+13
.0060E+11
.2549E+11
.2566E+11
.7869E+13
.6350E+10
.2582E+12
.6999E+10
.1265E+05
.1801E+13
.7177E+14
.1315E+13
.7453E+10
.9290E+13
.8252E+16
.7113E+05
.3038E+15
.6376E+15
.4914E+11
.9675E+11
.8591E+12
.6960E+05
.2855E+12
.0405E+13
.6790E+12
.3189E+11
.2063E+09
.2848E+12
.7383E+14
.8790E+12
.0193E+11
.7386E+03
.2820E+11
.4843E+05
.7077E+11
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Control Room Filtered Makeup Transport Group Inventory:

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

402.7800
(atoms)
(atoms)
(atoms)
(kg)

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Page A89 of A113

Control Room Unfiltered Inleakage Transport Group Inventory:

402.7800
(atoms)
(atoms)
(atoms)
(kg)

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

Control Room Exhaust Transport Group Inventory:

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

402.7800
(atoms)
(atoms)
(atoms)
(kg)

Control Room Compartment

Time (h) =
Xe-133
Xe-131m
Xe-133m

402.7800

Control Room Transport

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

402.7800
(atoms)
(atoms)
(atoms)
(kg)

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

402.7800
(atoms)
(atoms)
(atoms)
(kg)

]

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Atmosphere Nuclide Inventory:

ci
.8996E-01
.6631E-02
.1770E-04

1.
3.
1.

kg
0149E-09
1794E-10
8224E-12

Group Inventory:

Atmosphere

6.
0
0.
0

Deposition Recirculating
Surfaces

o O O o

0650E+15
.0000E+00
0000E+00
.0000E+00

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

o O o o

o O O o

Sump

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

Filter

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

Atoms
4 .5952E+15
1.4616E+15
8.2515E+12

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Unfiltered Makeup Transport Group Inventory:

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

402.7800
(atoms)
(atoms)
(atoms)
(kg)

o O O o

Pathway

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

Control Room Filtered Makeup Transport Group Inventory:

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

402.7800
(atoms)
(atoms)
(atoms)
(kg)

o O o o

Pathway

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

Bg
7.0286E+09
9.8534E+08
3.0255E+07

Control Room Unfiltered Inleakage Transport Group Inventory:



NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 402.7800
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 402.7800
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Detailed model information at time

EAB Doses:

Time (h) = 500.0000
Delta dose (rem)
Accumulated dose (rem)

LPZ Doses:

Time (h) = 500.0000
Delta dose (rem)
Accumulated dose (rem)
Control Room Doses:
Time (h) = 500.0000

Delta dose (rem)
Accumulated dose (rem)

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 500.0000
Rb-86
Sr-89
Sr-90
Sr-91
Y-90
Y-91
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-140
La-140

NORNMREPENUNDDWEAEWOUWWOANURREFERERPNDNEREOINDS R

Whole Body
1.4420E-01
1.1583E+01

Whole Body
6.7951E-04
3.3851E-01

Whole Body
3.5155E-03
4.2139E+00

ci
.0426E+04
.8310E+05
.9943E+04
.0631E-10
.9614E+04
.8683E+04
.5146E+04
.2692E-05
.8349E+04
.3052E+03
.2595E+03
.3835E+05
.7399E+04
.9449E+00
.6327E+03
.9254E+04
.3842E+04
.3542E+04
.1764E+04
.6876E+00
.5126E+04
.5534E+06
.6634E+04
.5813E+00
.5543E+05
.9379E-09
.6643E+06
.3703E+05
.5012E+06
.1840E+05
.1192E+05

(H) = ©500.0000
Thyroid Skin
.0000E+00 4.9066E-01
.0000E+00 3.0268E+01
Thyroid Skin
.0000E+00 2.3122E-03
.0000E+00 7.9999E-01
Thyroid Skin
.0000E+00 4.2540E-01
.0000E+00 2.6455E+02
Inventory:
kg Atoms
1.2814E-04 8.9730E+20
3.0397E-02 2.0568E+23
5.8606E-01 3.9215E+24
5.6913E-20 3.7664E+05
1.4633E-04 9.7915E+20
7.6182E-04 5.0415E+21
7.0503E-04 4.4692E+21
1.1870E-14 7.3695E+10
4.6926E-04 2.9747E+21
2.7213E-06 1.6554E+19
2.3954E-07 1.4571E+18
4.2867E-03 2.5063E+22
1.7157E-02 9.7472E+22
9.4127E-09 5.3985E+16
2.4837E-05 1.1777E+20
1.4874E-05 7.0530E+19
3.5878E-03 1.7013E+22
2.5567E-06 1.1935E+19
2.7141E-03 1.2671E+22
4.6245E-09 2.1259E+16
1.4864E-04 6.7813E+20
2.8662E-02 1.3176E+23
4.5178E-06 2.0611E+19
2.2787E-09 1.0318E+16
2.9673E-03 1.3436E+22
1.1504E-18 5.1318E+06
1.2863E+00 5.7808E+24
3.2341E-03 1.4321E+22
1.7258E+01 7.5863E+25
8.4471E-03 3.6336E+22
1.2808E-03 5.5095E+21

NNUOOARNOURREPFRPEWRERRPNDMNDMNDUOSBDONOOUOODNDINDWW

TEDE
.4420E-01
.1583E+01

TEDE
.7951E-04
.3851E-01

TEDE
.5155E-03
.2139E+00

Bg

.8578E+14
.2675E+16
.9579E+15
.6334E+00
.9457E+15
.9126E+14
.6040E+14
.3960E+05
.7893E+14
.8292E+13
.6603E+13
.1189E+15
.1238E+15
.9396E+11
.4541E+14
.4524E+15
.2522E+15
.9811E+15
.0253E+15
.3644E+11
.6697E+15
.3148E+17
.7254E+15
.5508E+10
.0551E+16
.0870E+02
.1578E+16
.7700E+15
.5543E+16
.2881lE+16
.6341E+16
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Xe-131m
Xe-133m
Sb-124
Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Br-82
Am-242
Np-238

.9488E+04
.1889E+00
.2969E+04
.4650E+03
.9384E+03
.1582E+03
.6563E+01
.1449E+01
.1464E+01
.4530E+03
.5531E+00
.0249E+02
.1978E+00
.1777E-07
.4754E+04
.1271E+03
.8983E+03
.3823E+04
.2314E+02
.4407E-01
.2568E+03
.6641E+06
.2388E-07
.1805E+05
.3910E+05
.9170E+01
.5249E+01
.6848E+02
.3022E-06
.1231E+02
.8626E+03
.0438E+02
.5070E+00
.0259E-02
.7998E+02
.3770E+04
.2141E+02
.1966E+00
.4370E+00
.0175E-07
.5573E+00

ANBNOANWNRFRONMNRPRERPRPWMUURPRPEPNRERJOOWRREFOANANWUNRFWRRWRERIWREN
NN UWBABRPRENMENMNNAEANONDE WOR WP OWRNMOIRPOOAD WUOURNBSNDNRERRPERE

Containment Sump Transport Group Inventory:

Time (h) = 500.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 500.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 500.0000
Rb-86
Sr-89
Sr-90
Sr-91
Y-90
Y-91
Zr-95
Zr-97
Nb-95

Atmosphere
1.7001E+22
1.3178E+23
0.0000E+00
1.9522E+01

o O O o

.0349E-03 4.4202E+21
.7903E-09 7.5393E+15
.0337E-02 4.3229E+22
.1086E-04 4.6685E+20
.3961E-05 9.8160E+19
.9923E-06 1.2579E+19
.1357E-03 5.4041E+21
.8419E-01 4.6412E+23
.0312E-02 1.2624E+23
.3520E-02 8.3761E+22
.5250E-04 1.1307E+21
.1097E-05 1.5204E+20
.4248E-05 1.5857E+20
.6293E-16 7.5476E+08
.7308E-04 3.5539E+21
.5118E-06 1.1373E+19
.0852E-04 5.2704E+20
.2759E-02 1.5782E+23
.8493E-06 4.7074E+19
.4702E-11 6.7584E+13
.0292E-04 1.9412E+21
.0942E-06 1.3601E+19
.0456E-16 5.7767E+08
.3164E-08 1.8841E+17
.2761E-06 2.5001E+19
.2430E-04 8.7713E+20
.7309E-05 3.7807E+20
.6871E-06 2.5815E+19
.8436E-17 3.0071E+08
.9484E-07 1.8690E+18
.0093E-03 8.2313E+21
.2440E-06 5.0619E+18
.1469E-08 8.6773E+16
.4038E-11 5.5987E+13
.3106E-05 5.3329E+19
.4690E-07 1.8689E+18
.4265E-09 1.4330E+16
.0082E-09 1.9712E+16
.0984E-09 3.0099E+16
.4958E-16 6.2108E+08
.5303E-08 6.4023E+16

Overlying

Sump Pool

.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O O o
o O O o

Inventory for

ci
.7302E+03
.1584E+05
.8591E+04
.3786E-11
.8474E+04
.6819E+03
.4170E+03
.1158E-06
.5627E+03

OO UITOYNINWW
EENDNDUTNDN R

Filter

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

SIRWT Backleakage

kg Atoms
.5844E-05 3.2102E+20
.0871E-02 7.3561E+22
.0960E-01 1.4025E+24
.0355E-20 1.3470E+05
.2336E-05 3.5019E+20
.7247E-04 1.8031E+21
.5215E-04 1.5984E+21
.2454E-15 2.6357E+10
.6783E-04 1.0639E+21

N NgFPFONMRPRWWOIdOBRDDRERERPNMODD OOAONWWERSIAENMNERPOIOORSDREDDJINDRESPRP

NWNNDRENRE R

.0911E+15
.3989E+10
.2198E+15
.7620E+14
L1721E+13
.2853E+13
.3528E+12
.2361E+11
.2419E+11
.2776E+14
.7464E+10
.4923E+12
.9232E+11
.1758E+04
.3959E+15
.1701E+13
.0236E+13
.2514E+15
.0456E+13
.1231E+10
.6850E+14
.1571E+16
.2837E+03
.3678E+15
.1466E+15
.1893E+12
.6742E+12
.3634E+13
.8182E+04
.1554E+12
.8917E+13
.5622E+12
.1476E+11
.7957E+08
.0359E+13
.2495E+15
.2992E+13
.1273E+10
.6417E+11
.4647E+03
.4262E+11

Bq

.3802E+14
.1686E+16
.0579E+15
.7301E+00
.0535E+15
.4723E+14
.0043E+14
.0028E+05
.4282E+14
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Mo-99 4.6680E+02
Tc-99m 4.5048E+02
Ru-103 4.9481E+04
Ru-106 2.0529E+04
Rh-105 2.8415E+00
Sb-127 2.3722E+03
Te-127 1.4039E+04
Te-127m 1.2104E+04
Te-129 1.9149E+04
Te-129m 2.9243E+04
Te-131m 1.3189E+00
Te-132 1.6139E+04
I-131 1.2712E+06
I-132 1.6679E+04
I-133 9.2341E-01
Cs-134 5.9541E+05
Cs-136 8.4800E+04
Cs-137 5.3706E+05
Ba-140 2.2117E+05
La-140 2.5462E+05
Ce-141 1.0547E+04
Ce-143 4.2520E-01
Ce-144 1.1791E+04
Pr-143 2.6698E+03
Nd-147 6.9327E+02
Np-239 4.1422E+02
Pu-238 1.3077E+01
Pu-239 4.0947E+00
Pu-240 4.1003E+00
Pu-241 1.2350E+03
Am-241 5.5546E-01
Cm-242 7.2422E+01
Cm-244 1.8590E+00
I-130 1.1368E-07
Sb-124 6.7892E+02
Sb-125 1.2097E+04
Sb-126 2.9440E+02
Te-131 3.0188E-01
Te-125m 2.5954E+03
Ba-137m 5.9535E+05
Pd-109 8.0072E-08
Rh-106 4.2220E+04
Rh-103m 4.9748E+04
Eu-154 2.1162E+01
Eu-155 1.6183E+01
Eu-156 1.3179E+02
Nb-97 4.6574E-07
Nb-95m 4.0167E+01
Pm-147 6.6617E+02
Pm-148 7.3098E+01
Pm-149 3.0425E+00
Pm-151 3.6690E-03
Pm-148m 1.0013E+02
Pr-144 1.2078E+04
Pr-144m 2.2225E+02
Sm-153 7.8560E-01
Br-82 1.5873E+00
Am-242 7.2155E-08
Np-238 2.3452E+00

2

CORRPRPRPEPMPUOCIDEIRPENMNWORRWRRPUWREFWUNMNREFRRPOSIRFEOWWOANWD WOR D OFRREUEREWOWORU OWONRKE O

.7328E-07
.5671E-08
.5331E-03
.1361E-03
.3665E-09
.8829E-06
.3196E-06
.2832E-03
.1439E-07
.7071E-04
.6540E-09
.3161E-05
.0254E-02
.6158E-06
.1515E-10
.6019E-01
.1570E-03
.1744E+00
.0211E-03
.5809E-04
.7014E-04
.4029E-10
.6969E-03
.9648E-05
.5696E-06
.7855E-06
.6385E-04
.5877E-02
.7994E-02
.1989E-02
.6184E-04
.1852E-05
.2978E-05
.8286E-17
.8813E-05
.1716E-02
.5226E-06
.2580E-12
.4411E-04
.1070E-06
.7395E-17
.1861E-08
.5294E-06
.0222E-05
.4803E-05
.3917E-06
.7323E-17
.0545E-07
.1861E-04
.4492E-07
.6785E-09
.0208E-12
.6874E-06
.5983E-07
.2255E-09
.7912E-09
.4661E-09
.9263E-17
.0494E-09

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 500.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 4.7143E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 6.9842E+00

Environment Integral Nuclide Release:

NN JQUOORNMWERENMOOARF ORFRWOONPAOANRPRUOUORNMOOUOBSNDMAERRWOERPRPNMERPENDMONNOIENDNIOND®REREWOOOU VG

.9204E+18
L.2113E+17
.9639E+21
.4861E+22
.9308E+16
.2121E+19
.5225E+19
.0846E+21
.2686E+18
.5316E+21
.6033E+15
.4253E+20
.7136E+22
.3716E+18
.6909E+15
.0682E+24
.1234E+21
.7141E+25
.2995E+22
.9705E+21
.5809E+21
.6964E+15
.5461E+22
.6697E+20
.5107E+19
.4990E+18
.9328E+21
.6599E+23
.5151E+22
.9957E+22
.0440E+20
.4377E+19
.6712E+19
.7000E+08
.8850E+20
.6445E+22
.6836E+19
L4172E+13
.9426E+20
.8661E+18
.0660E+08
.7385E+16
.9417E+18
.1371E+20
.3522E+20
.2326E+18
.0755E+08
.6844E+17
.9439E+21
.8104E+18
.1034E+16
.0024E+13
.9073E+19
.6843E+17
.1250E+15
.0501E+15
.0767E+16
.2213E+08
.2898E+16

ONUTNOPD WRERRERPNMNMNREPREDMUOSIRERPENMNORPREBAMNMEONNNDDRREPARNMNOPRWOORWNWOADRD ORI UVTORIRFERERE

L7272E+13
.6668E+13
.8308E+15
.5957E+14
.0513E+11
.7771E+13
.1945E+14
.4784E+14
.0853E+14
.0820E+15
.8798E+10
.9715E+14
.7034E+16
.1710E+14
.4166E+10
.2030E+16
.1376E+15
.9871E+16
.1834E+15
.4209E+15
.9022E+14
.5733E+10
.3628E+14
.8784E+13
.5651E+13
.5326E+13
.8384E+11
.5150E+11
.5171E+11
.5694E+13
.0552E+10
.6796E+12
.8783E+10
.2061E+03
.5120E+13
.4758E+14
.0893E+13
.1170E+10
.6030E+13
.2028E+16
.9627E+03
.5621E+15
.8407E+15
.8300E+11
.9878E+11
.8762E+12
.7232E+04
.4862E+12
.4648E+13
.7046E+12
.1257E+11
.3575E+08
.7050E+12
.4687E+14
.2231E+12
.9067E+10
.8729E+10
.6697E+03
.6773E+10
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LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 500.0000 Cci kg

Xe-133 1.9870E+05 1.0615E-03
Xe-131m 2.3165E+04 2.7656E-04
Xe-133m 4.0319E+02 8.9856E-07

Environment Transport Group Inventory:

Present Release
Time (h) = 500.0000 Release Rate/s
Noble gases (atoms) 2.0844E+17 2.8951E+15
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

4.
1.
4.

o O oo

Atoms
8065E+21
2714E+21
0686E+18

Integral
Release
.0820E+21
.0000E+00
.0000E+00
.0000E+00

Filter Pathway Nuclide Inventory for SIRWT Backleakage

Time (h) = 500.0000 ci kg

Rb-86 3.7302E+03 4.5844E-05
Sr-89 3.1584E+05 1.0871E-02
Sr-90 2.8591E+04 2.0960E-01
Sr-91 7.3786E-11 2.0355E-20
Y-90 2.8474E+04 5.2336E-05
Y-91 6.6819E+03 2.7247E-04
Zr-95 5.4170E+03 2.5215E-04
Zr-97 8.1158E-06 4.2454E-15
Nb-95 6.5627E+03 1.6783E-04
Mo-99 4.6680E+02 9.7328E-07
Tc-99m 4.5048E+02 8.5671E-08
Ru-103 4.9481E+04 1.5331E-03
Ru-106 2.0529E+04 6.1361E-03
Rh-105 2.8415E+00 3.3665E-09
Sb-127 2.3722E+03 8.8829E-06
Te-127 1.4039E+04 ©5.3196E-06
Te-127m 1.2104E+04 1.2832E-03
Te-129 1.9149E+04 9.1439E-07
Te-129m 2.9243E+04 9.7071E-04
Te-131m 1.3189E+00 1.6540E-09
Te-132 1.6139E+04 5.3161E-05
I-131 1.2712E+06 1.0254E-02
I-132 1.6679E+04 1.6158E-06
I-133 9.2341E-01 8.1515E-10
Cs-134 5.9541E+05 4.6019E-01
Cs-136 8.4800E+04 1.1570E-03
Cs-137 5.3706E+05 6.1744E+00
Ba-140 2.2117E+05 3.0211E-03
La-140 2.5462E+05 4.5809E-04
Ce-141 1.0547E+04 3.7014E-04
Ce-143 4 .2520E-01 6.4029E-10
Ce-144 1.1791E+04 3.6969E-03
Pr-143 2.6698E+03 3.9648E-05
Nd-147 6.9327E+02 8.5696E-06
Np-239 4.1422E+02 1.7855E-06
Pu-238 1.3077E+01 7.6385E-04
Pu-239 4.0947E+00 6.5877E-02
Pu-240 4.1003E+00 1.7994E-02
Pu-241 1.2350E+03 1.1989E-02
Am-241 5.5546E-01 1.6184E-04
Cm-242 7.2422E+01 2.1852E-05
Cm-244 1.8590E+00 2.2978E-05
I-130 1.1368E-07 ©5.8286E-17
Sb-124 6.7892E+02 3.8813E-05
Sb-125 1.2097E+04 1.1716E-02
Sb-126 2.9440E+02 3.5226E-06
Te-131 3.0188E-01 ©5.2580E-12
Te-125m 2.5954E+03 1.4411E-04
Ba-137m 5.9535E+05 1.1070E-06
Pd-109 8.0072E-08 3.7395E-17
Rh-106 4.2220E+04 1.1861E-08
Rh-103m 4.9748E+04 1.5294E-06

OCANPDPANRFRPUUORNMNUUUOBRMNDDRPRERAEWRERRPNMERERENDMNUONOISENISEPRPONDNAERPWOUUORNMNREREWRRIW

Atoms

.2102E+20
.3561E+22
.4025E+24
.3470E+05
.5019E+20
.8031E+21
.5984E+21
.6357E+10
.0639E+21
.9204E+18
.2113E+17
.9639E+21
.4861E+22
.9308E+16
.2121E+19
.5225E+19
.0846E+21
.2686E+18
.5316E+21
.6033E+15
.4253E+20
.7136E+22
.3716E+18
.6909E+15
.0682E+24
.1234E+21
.7141E+25
.2995E+22
.9705E+21
.5809E+21
.6964E+15
.5461E+22
.6697E+20
.5107E+19
.4990E+18
.9328E+21
.6599E+23
.5151E+22
.9957E+22
.0440E+20
.4377E+19
.6712E+19
.7000E+08
.8850E+20
.6445E+22
.6836E+19
.4172E+13
.9426E+20
.8661E+18
.0660E+08
.7385E+16
.9417E+18

7.
8.
1.

PRERNMNNMORPRPRPARNMEAOAONNNBDRPERPARPNODMRPRPWOORWNWOADR ORI UVORSIEFEREFRERENDMWNNRENDRERRE

Bg
3519E+15
5710E+14
4918E+13

Bg

.3802E+14
.1686E+16
.0579E+15
.7301E+00
.0535E+15
.4723E+14
.0043E+14
.0028E+05
.4282E+14
L7272E+13
.6668E+13
.8308E+15
.5957E+14
.0513E+11
.7771E+13
.1945E+14
.4784E+14
.0853E+14
.0820E+15
.8798E+10
.9715E+14
.7034E+16
.1710E+14
.4166E+10
.2030E+16
.1376E+15
.9871E+16
.1834E+15
.4209E+15
.9022E+14
.5733E+10
.3628E+14
.8784E+13
.5651E+13
.5326E+13
.8384E+11
.5150E+11
.5171E+11
.5694E+13
.0552E+10
.6796E+12
.8783E+10
.2061E+03
.5120E+13
.4758E+14
.0893E+13
.1170E+10
.6030E+13
.2028E+16
.9627E+03
.5621E+15
.8407E+15
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Eu-154 2.1162E+01
Eu-155 1.6183E+01
Eu-156 1.3179E+02
Nb-97 4.6574E-07
Nb-95m 4.0167E+01
Pm-147 6.6617E+02
Pm-148 7.3098E+01
Pm-149 3.0425E+00
Pm-151 3.6690E-03
Pm-148m 1.0013E+02
Pr-144 1.2078E+04
Pr-144m 2.2225E+02
Sm-153 7.8560E-01
Br-82 1.5873E+00
Am-242 7.2155E-08
Np-238 2.3452E+00

CORRPRERRPLPBUIE IR EPNDW®

.0222E-05
.4803E-05
.3917E-06
.7323E-17
.0545E-07
.1861E-04
.4492E-07
.6785E-09
.0208E-12
.6874E-06
.5983E-07
.2255E-09
.7912E-09
.4661E-09
.9263E-17
.0494E-09

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 500.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 4.7143E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 6.9842E+00

NNREFJUORNMNWERERNMORE OFRFR W

.1371E+20
.3522E+20
.2326E+18
.0755E+08
.6844E+17
.9439E+21
.8104E+18
.1034E+16
.0024E+13
.9073E+19
.6843E+17
.1250E+15
.0501E+15
.0767E+16
.2213E+08
.2898E+16

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 500.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 500.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

.8300E+11
.9878E+11
.8762E+12
.7232E+04
.4862E+12
.4648E+13
.7046E+12
.1257E+11
.3575E+08
.7050E+12
.4687E+14
.2231E+12
.9067E+10
.8729E+10
.6697E+03
.6773E+10

ONUITNO® WERERNDMNDRERD O

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 500.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 500.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Compartment

Time (h) = 500.0000 ci

Xe-133 1.0494E-01
Xe-131m 2.3044E-02
Xe-133m 2.1305E-04

5.
2.
4.

kg
6062E-10
7511E-10
7480E-13

Control Room Transport Group Inventory:

2.
1.
2.

Atmosphere Nuclide Inventory:

Atoms
5385E+15
2647E+15
1499E+12

Bg
3.8827E+09
8.5262E+08
7.8827E+06
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Time (h) =
Noble gases
Elemental I
Organic I
Aerosols

500.0000
(atoms)
(atoms)
(atoms)
(kg)

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

500.0000
(atoms)
(atoms)
(atoms)
(kg)

Atmosphere
3.8053E+15
0.0000E+00
0.0000E+00
0.0000E+00

Deposition Recirculating

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

o O oo

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

o O O o

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

o O oo

Overlying

o O O o

Pool

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

Control Room Unfiltered Makeup Transport Group Inventory:

500.0000
(atoms)
(atoms)
(atoms)
(kg)

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

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Filtered Makeup Transport Group Inventory:

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

500.0000
(atoms)
(atoms)
(atoms)
(kg)

Control Room Unfiltered Inleakage Transport Group Inventory:

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

500.0000
(atoms)
(atoms)
(atoms)
(kg)

Control Room Exhaust Transport Group Inventory:

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

500.0000
(atoms)
(atoms)
(atoms)
(kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Detailed model information at time

EAB Doses:

Time (h) = 597.2200
Delta dose (rem)
Accumulated dose (rem)
LPZ Doses:

Time (h) = 597.2200
Delta dose (rem)
Accumulated dose (rem)

Control Room Doses:

Time (h) = 597.2200
Delta dose (rem)

Accumulated dose (rem)

Whole Body
8.0511E-02
1.1663E+01

Whole Body
3.7940E-04
3.3889E-01

Whole Body
1.9813E-03
4.2159E+00

(H) = 597.2200

Thyroid Skin
0.0000E+00 .8239E-01
0.0000E+00 .0550E+01

Thyroid Skin
0.0000E+00 .3307E-03
0.0000E+00 .0133E-01

Thyroid Skin
0.0000E+00 .5212E-01
0.0000E+00 .6480E+02

TEDE

.0511E-02
.1663E+01

TEDE

.7940E-04
.3889E-01

TEDE

.9813E-03
.2159E+00
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Containment Sump Compartment Atmosphere Nuclide Inventory:

Time (h)

Rb-86
Sr-89
Sr-90
Y-90
Y-91
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
Xe-133
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Xe-131m
Xe-133m
Sb-124
Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m

UGWNONMRPRERENMNDNPURFEFRPEPOOCAWRNURDDRPRPWORPEPWWRUOWBLENDMOBSRPRPREREWORNMNEF WO WQWWRUOR®SDDEPEPORREIIY©

ci

.4510E+03
.8701E+05
.5298E+04
.5208E+04
.6777E+04
.3657E+04
.9652E-07
.7033E+04
.4296E+02
.2747E+02
.2135E+05
.3668E+04
.1131E+00
.0135E+03
.3241E+04
.1094E+04
.6401E+04
.0859E+04
.6756E-01
.7960E+04
.3610E+06
.8560E+04
.5264E-02
.0661E+05
.5622E+06
.8023E+05
.4140E+06
.6739E+05
.3830E+05
.5483E+04
.4535E-01
.0756E+04
.7178E+03
.4142E+03
.3120E+02
.4462E+01
.0787E+01
.0801E+01
.2515E+03
.5210E+00
.8752E+02
.8951E+00
.2836E-09
.4733E+04
.9428E+02
.7070E+03
.1778E+04
.1838E+02
.4132E-02
.8568E+03
.5674E+06
.3947E-09
.1037E+05
.2201E+05
.5698E+01
.2565E+01
.8858E+02
.2755E-08
.0130E+02
.7544E+03
.1892E+02
.2518E+00
.0097E-04
.4644E+02
.1503E+04
.7971E+02

WhRPRPRPRPOIENMOUDONMNWWWONMWEREJIWOONOOTOOOUDD WD REPNMNRPEPOONMODOOANFRNRERRORRPRPOSNMNMMWREFRERWOOURDNDMOOGOREUNLR

kg

.0386E-04
.7090E-02
.5201E-01
.3823E-04
.8412E-04
.3572E-04
.0742E-16
.3558E-04
.2358E-07
.1296E-08
.7601E-03
.6041E-02
.3188E-09
.1284E-05
.2596E-05
.2964E-03
.2156E-06
.3521E-03
.6094E-10
.9157E-05
.9044E-02
.7981E-06
.4096E-11
.6381lE-03
.2074E+00
.4591E-03
.6256E+01
.3843E-03
.6847E-04
.9435E-04
.1887E-10
.6430E-03
.4911E-05
.7481E-05
.4277E-06
.0130E-03
.7354E-01
.7402E-02
.1564E-02
.4317E-04
.6579E-05
.0506E-05
.5813E-19
.5344E-04
.5584E-07
.7584E-05
.0778E-02
.3992E-06
.4654E-12
.8071E-04
.9145E-06
.5137E-19
.1008E-08
.7508E-06
.1114E-04
.1538E-05
.2370E-06
.4638E-19
.6593E-07
.8926E-03
.2379E-07
.6830E-09
.2329E-12
.1536E-05
.1691E-07
.1965E-09

PR DBNMNMNIFRPUONMWONRFWRRPOAOAWRERSMNMNWWRRRPOIRPEDSUVUVWIWEREOWERAMNNREUNWOONNRRERRPRPUOUOSONDSUONDESDOWR-J

Atoms

.2729E+20
.8330E+23
.6936E+24
.2496E+20
.5273E+21
.0299E+21
.2878E+09
.7612E+21
.6181E+18
.9452E+17
.1984E+22
.1136E+22
.5637E+15
.3509E+19
.9727E+19
.5631E+22
.0343E+19
.0980E+22
.1190E+15
.6989E+20
.7547E+22
.2031E+18
.8078E+14
.4170E+21
.4262E+24
.0889E+22
.1456E+25
.7462E+22
.1659E+21
.8198E+21
.2172E+14
.0328E+22
.5758E+20
.1614E+19
.5973E+18
.0935E+21
.3728E+23
.1894E+23
.8873E+22
.1074E+21
.4080E+20
.4933E+20
.0487E+06
.0039E+21
.9696E+18
.7392E+20
.4828E+23
.5364E+19
.7364E+12
.8342E+21
.2811E+19
.5987E+06
.7616E+17
.1930E+19
.2567E+20
.5565E+20
.0217E+19
.2547E+06
.6857E+18
.7533E+21
.9451E+18
.2969E+16
.9171E+12
.6942E+19
.7435E+18
.3368E+16

NFEFOWOPRPANWORREPNB_MBDUDUUNWNREROAOARNAMRERPAANITRRWWRRUNMNPUODORRPUOANUORWONOARNMNREPRERERMRPEPARREPOAORLUONDDNDDNDW

Bq

.1269E+14
.9119E+16
.7860E+15
.7827E+15
.2075E+14
.0531E+14
.4671E+04
.3021E+14
.6390E+13
.5817E+13
.4901E+15
.9857E+15
.1186E+10
.1150E+14
.2299E+15
.1505E+15
.7168E+15
.6218E+15
.3600E+10
.6451E+14
.7357E+16
.8671E+14
.5248E+09
.1345E+16
.7800E+16
.6686E+15
.2317E+16
.7293E+16
.9917E+16
.4288E+14
.3778E+09
.1380E+15
.1156E+14
.2325E+13
.2255E+13
.2751E+12
.9911E+11
.9965E+11
.2031E+14
.6279E+10
.9382E+12
.8112E+11
.7492E+01
.0251E+15
.0888E+13
.3157E+13
.1758E+15
.2880E+13
.1129E+09
.5370E+14
.7994E+16
.1605E+01
.0838E+15
.5144E+15
.0608E+12
.5749E+12
.0677E+13
.4194E+02
.7480E+12
.4915E+13
.3999E+12
.3318E+10
.3336E+07
.1184E+12
.1656E+15
.1449E+13
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Sm-153
Br-82

Am-242
Np-238

4.8885E-01
6.1965E-01
2.8319E-09
1.6400E+00

o0 W Ul

Containment Sump Transport Group Inventory:

Time (h) = 597.2200
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 597.2200
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 597.2200
Rb-86
Sr-89
Sr-90
Y-90
Y-91
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Sb-124
Sb-125
Sb-126
Te-131

Atmosphere
1.0424E+22
8.7556E+22
0.0000E+00
1.8379E+01

o O o o

.1146E-09 4.3871E+15
.7235E-10 4.2034E+15
.5034E-18 8.7180E+06
.3280E-09 1.6012E+16

Overlying

Sump Pool

.0000E+00 O0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O O o
o O O o

Inventory for

ci
.7280E+03
.4708E+05
.3207E+04
.3167E+04
.3990E+03
.0230E+03
.7487E-07
.5116E+03
.9535E+02
.8852E+02
.3518E+04
.3668E+04
.9090E-01
.3290E+03
.4660E+04
.3713E+04
.0463E+04
.1249E+04
.6210E-01
.9204E+03
.0414E+06
.1851E+03
.2021E-02
.8911E+05
.9506E+04
.2374E+05
.0612E+05
.3740E+05
.1238E+04
.4100E-02
.3564E+04
.5216E+03
.2367E+02
.4606E+02
.5198E+01
.7571E+00
.7635E+00
.4340E+03
.7080E-01
.2698E+01
.1588E+00
.6619E-10
.5279E+02
.4014E+04
.7271E+02
.7103E-02

WNhNRERJOONMOOAR PR RPOAONMRPRORPNMMMONOOP ORI, WNMNRERFREAENMNUOUORPEOIEOONWWWW
OO WRPSNMNMNMREPRERPNMIOAAOANdWD OWPRARNMNNORFRPUWNONMNMREORUOS OOSdRFRP WESERONDWONDR S

Filter

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

SIRWT Backleakage

kg Atoms
.5817E-05 3.2083E+20
.1947E-02 8.0838E+22
.4344E-01 1.6289E+24
.0963E-05 4.0792E+20
.0171E-04 1.9966E+21
.8036E-04 1.7772E+21
.1476E-17 5.6792E+08
.9210E-04 1.2177E+21
.0731E-07 2.4777E+18
.5852E-08 2.1809E+17
.6583E-03 9.6954E+21
.0745E-03 4.0192E+22
.8160E-10 3.3357E+15
.9766E-06 2.3598E+19
.5549E-06 2.6340E+19
.4538E-03 6.8935E+21
.7712E-07 4.5615E+18
.0373E-03 4.8425E+21
.0328E-10 9.3450E+14
.6089E-05 1.1902E+20
.4004E-03 3.8617E+22
.9296E-07 3.6177E+18
.7095E-11 1.6796E+14
.3262E-01 2.3936E+24
.0848E-03 4.8036E+21
.1710E+00 3.1522E+25
.8155E-03 1.2111E+22
.2711E-04 1.8372E+21
.9442E-04 1.6846E+21
.6524E-11 4.0649E+14
.2527E-03 1.7785E+22
.7447E-05 1.5770E+20
.7093E-06 3.1583E+19
.2961E-07 1.5864E+18
.8776E-04 2.2463E+21
.6534E-02 1.9284E+23
.0905E-02 5.2455E+22
.3920E-02 3.4784E+22
.9545E-04 4.8838E+20
.4952E-05 6.2092E+19
.6684E-05 6.5858E+19
.9030E-19 1.3448E+06
.3036E-05 2.0901E+20
.3573E-02 6.5393E+22
.2631E-06 1.5596E+19
.4625E-13 2.9708E+12

o RN

PRPUONMNDMSWONUOUORRPUOUONDOUOUONS®OINDMNMNNREWWNDNURSIUUOUOBSROFEFOAINMONNDRERRER

.8088E+10
.2927E+10
.0478E+02
.0678E+10

Bq

.3794E+14
.2842E+16
.2287E+15
.2272E+15
.7376E+14
.2285E+14
.4703E+03
.7793E+14
.2280E+12
.9753E+12
.9802E+15
.7572E+14
.8163E+10
.9173E+13
.4241E+14
.0737E+14
.5714E+14
.1562E+15
.9976E+09
.9306E+14
.8533E+16
.0285E+14
.5548E+09
.5497E+16
.9417E+15
.3079E+16
.6265E+15
.7838E+15
.1582E+14
.3717E+09
.0187E+14
.3299E+13
.3076E+13
.4044E+12
.6233E+11
.7601E+11
.7625E+11
.3056E+13
.4820E+10
.0598E+12
.9875E+10
.0949E+01
.7853E+13
.1853E+14
.0090E+13
.3728E+09
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Te-125m 3.0239E+03 1.6790E-04
Ba-137m 6.9144E+05 1.2857E-06
Pd-109 6.1510E-10 2.8726E-19
Rh-106 4.8676E+04 1.3675E-08
Rh-103m 5.3808E+04 1.6542E-06
Eu-154 2.4564E+01 9.3117E-05
Eu-155 1.8772E+01 4.0369E-05
Eu-156 1.2727E+02 2.3096E-06
Nb-97 1.0035E-08 3.7326E-19
Nb-95m 4.4673E+01 1.1728E-07
Pm-147 7.7373E+02 8.3465E-04
Pm-148 5.2443E+01 3.1920E-07
Pm-149 9.9308E-01 2.5063E-09
Pm-151 3.9734E-04 5.4373E-13
Pm-148m 1.0868E+02 ©5.0877E-06
Pr-144 1.3893E+04 1.8386E-07
Pr-144m 2.5566E+02 1.4097E-09
Sm-153 2.1559E-01 4.9155E-10
Br-82 2.7333E-01 2.5246E-10
Am-242 1.2489E-09 1.5450E-18
Np-238 7.2324E-01 2.7907E-09

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 597.2200 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 3.8621E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 8.1074E+00

Environment Integral Nuclide Release:

Time (h) = 597.2200 ci kg

Xe-133 1.3525E+05 7.2255E-04
Xe-131m 2.4143E+04 2.8824E-04
Xe-133m 1.2981E+02 2.8929E-07

Environment Transport Group Inventory:

Present Release
Time (h) = 597.2200 Release Rate/s
Noble gases (atoms) 1.2781E+17 1.7751E+15
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

Filter Pathway Nuclide Inventory for

Time (h) = 597.2200 Cci kg

Rb-86 3.7280E+03 4.5817E-05
Sr-89 3.4708E+05 1.1947E-02
Sr-90 3.3207E+04 2.4344E-01
Y-90 3.3167E+04 6.0963E-05
Y-91 7.3990E+03 3.0171E-04
Zr-95 6.0230E+03 2.8036E-04
Zr-97 1.7487E-07 9.1476E-17
Nb-95 7.5116E+03 1.9210E-04
Mo-99 1.9535E+02 4.0731E-07
Tc-99m 1.8852E+02 3.5852E-08
Ru-103 5.3518E+04 1.6583E-03
Ru-106 2.3668E+04 7.0745E-03
Rh-105 4.9090E-01 5.8160E-10
Sb-127 1.3290E+03 4.9766E-06
Te-127 1.4660E+04 5.5549E-06
Te-127m 1.3713E+04 1.4538E-03
Te-129 2.0463E+04 9.7712E-07
Te-129m 3.1249E+04 1.0373E-03
Te-131m 1.6210E-01 2.0328E-10
Te-132 7.9204E+03 2.6089E-05

NW R RPUONNDMNRERERWOINORE WO U o

3.
1.
1.

O O O

HORERAOANNWDB ONNRUORRDRHWOW

.0889E+20
.6515E+18
.5871E+06
.7690E+16
.6714E+18
.6413E+20
.5684E+20
.9158E+18
.3174E+06
.4343E+17
.4193E+21
.2988E+18
.0130E+16
.1685E+12
.0702E+19
.6892E+17
.8955E+15
.9348E+15
.8541E+15
.8448E+06
.0614E+15

Atoms
2717E+21
3250E+21
3099E+18

Integral
Release
.5980E+21
.0000E+00
.0000E+00
.0000E+00

SIRWT Backleakage

Atoms

.2083E+20
.0838E+22
.6289E+24
.0792E+20
.9966E+21
LT7T72E+21
.6792E+08
.2177E+21
.4777E+18
.1809E+17
.6954E+21
.0192E+22
.3357E+15
.3598E+19
.6340E+19
.8935E+21
.5615E+18
.8425E+21
.3450E+14
.1902E+20

N R, JOVUORRERWRNMNREWMONORREDNDNDR

5.
8.
4.

NU R QU URROROANINOAONDNDRERRER

.1188E+14
.5583E+16
.2759E+01
.8010E+15
.9909E+15
.0886E+11
.9456E+11
.7088E+12
.7131E+02
.6529E+12
.8628E+13
.9404E+12
.6744E+10
.4702E+07
.0213E+12
.1405E+14
.4593E+12
.9768E+09
.0113E+10
.6209E+01
.6760E+10

Bg
0042E+15
9329E+14
8029E+12

Bq

.3794E+14
.2842E+16
.2287E+15
.2272E+15
.7376E+14
.2285E+14
.4703E+03
.7793E+14
.2280E+12
.9753E+12
.9802E+15
.7572E+14
.8163E+10
.9173E+13
.4241E+14
.0737E+14
.5714E+14
.1562E+15
.9976E+09
.9306E+14
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

I-131 1.0414E+06
I-132 8.1851E+03
I-133 4.2021E-02
Cs-134 6.8911E+05
Cs-136 7.9506E+04
Cs-137 6.2374E+05
Ba-140 2.0612E+05
La-140 2.3740E+05
Ce-141 1.1238E+04
Ce-143 6.4100E-02
Ce-144 1.3564E+04
Pr-143 2.5216E+03
Nd-147 6.2367E+02
Np-239 1.4606E+02
Pu-238 1.5198E+01
Pu-239 4.7571E+00
Pu-240 4.7635E+00
Pu-241 1.4340E+03
Am-241 6.7080E-01
Cm-242 8.2698E+01
Cm-244 2.1588E+00
I-130 5.6619E-10
Sb-124 7.5279E+02
Sb-125 1.4014E+04
Sb-126 2.7271E+02
Te-131 3.7103E-02
Te-125m 3.0239E+03
Ba-137m 6.9144E+05
Pd-109 6.1510E-10
Rh-106 4.8676E+04
Rh-103m 5.3808E+04
Eu-154 2.4564E+01
Eu-155 1.8772E+01
Eu-156 1.2727E+02
Nb-97 1.0035E-08
Nb-95m 4.4673E+01
Pm-147 7.7373E+02
Pm-148 5.2443E+01
Pm-149 9.9308E-01
Pm-151 3.9734E-04
Pm-148m 1.0868E+02
Pr-144 1.3893E+04
Pr-144m 2.5566E+02
Sm-153 2.1559E-01
Br-82 2.7333E-01
Am-242 1.2489E-09
Np-238 7.2324E-01

2

NEFNARPRPRPRPOUOUNDMWORWNDD OFRFFEPFNMRPRERPOWRRARNMNMMNMREPENMYOAANIWES OWPERDNDNCORE UOWOo

.4004E-03
.9296E-07
.7095E-11
.3262E-01
.0848E-03
.1710E+00
.8155E-03
.2711E-04
.9442E-04
.6524E-11
.2527E-03
.7447E-05
.7093E-06
.2961E-07
.8776E-04
.6534E-02
.0905E-02
.3920E-02
.9545E-04
.4952E-05
.6684E-05
.9030E-19
.3036E-05
.3573E-02
.2631E-06
.4625E-13
.6790E-04
.2857E-06
.8726E-19
.3675E-08
.6542E-06
.3117E-05
.0369E-05
.3096E-06
.7326E-19
.1728E-07
.3465E-04
.1920E-07
.5063E-09
.4373E-13
.0877E-06
.8386E-07
.4097E-09
.9155E-10
.5246E-10
.5450E-18
.7907E-09

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 597.2200 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 3.8621E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 8.1074E+00

NW R RPRUNNMNMNREPRPWOWOSINORWOUNRFUODONMNRANREFOOAOR WUORNMREPWRERRARPRPREEWAENDRE WW

.8617E+22
.6177E+18
.6796E+14
.3936E+24
.8036E+21
.1522E+25
L.2111E+22
.8372E+21
.6846E+21
.0649E+14
.7785E+22
.5770E+20
.1583E+19
.5864E+18
.2463E+21
.9284E+23
.2455E+22
.4784E+22
.8838E+20
.2092E+19
.5858E+19
.3448E+06
.0901E+20
.5393E+22
.5596E+19
.9708E+12
.0889E+20
.6515E+18
.5871E+06
.7690E+16
.6714E+18
.6413E+20
.5684E+20
.9158E+18
.3174E+06
L4343E+17
.4193E+21
.2988E+18
.0130E+16
.1685E+12
.0702E+19
.6892E+17
.8955E+15
.9348E+15
.8541E+15
.8448E+06
.0614E+15

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 597.2200 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 597.2200 Filter

NP QOO WOWRPNMNRPEWOWPONORRENMNMREPRPRPUONMNNDDYSONDNUORRUOUUONDOOONDSSOINDNNDNDREWW

.8533E+16
.0285E+14
.5548E+09
.5497E+16
.9417E+15
.3079E+16
.6265E+15
.7838E+15
.1582E+14
.3717E+09
.0187E+14
.3299E+13
.3076E+13
.4044E+12
.6233E+11
.7601E+11
.7625E+11
.3056E+13
.4820E+10
.0598E+12
.9875E+10
.0949E+01
.7853E+13
.1853E+14
.0090E+13
.3728E+09
.1188E+14
.5583E+16
.2759E+01
.8010E+15
.9909E+15
.0886E+11
.9456E+11
.7088E+12
.7131E+02
.6529E+12
.8628E+13
.9404E+12
.6744E+10
.4702E+07
.0213E+12
.1405E+14
.4593E+12
.9768E+09
.0113E+10
.6209E+01
.6760E+10
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

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

Aerosols (kg)

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
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Control Room Unfiltered Inleakage Transport Group Inventory:

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

597.2200
(atoms)
(atoms)
(atoms)
(kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Exhaust Transport Group Inventory:

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

597.2200
(atoms)
(atoms)
(atoms)
(kg)

Control Room Compartment

Time (h) =
Xe-133
Xe-131m
Xe-133m

597.2200

Control Room Transport

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

597.2200
(atoms)
(atoms)
(atoms)
(kg)

Time (h) = 597.2200
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O oo

Atmosphere Nuclide Inventory:

ci kg Atoms

5.7928E-02 3.0948E-10 1.4013E+15
1.9199E-02 2.2921E-10 1.0537E+15
5.5603E-05 1.2392E-13 ©5.6109E+11
Group Inventory:

Overlying
Atmosphere Sump Pool
2.4555E+15 O0.0000E+00 0.00OOE+00
0.0000E+00 O0.00OOE+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 597.2200
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

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

597.2200
(atoms)
(atoms)
(atoms)
(kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Bg
2.1433E+09
7.1036E+08
2.0573E+06

Control Room Unfiltered Inleakage Transport Group Inventory:

597.2200
(atoms)
(atoms)

Time (h) =
Noble gases
Elemental I

Pathway
Filter
0.0000E+00
0.0000E+00



NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

(atoms)
(kg)

Organic I
Aerosols

Control Room Exhaust Transport Group Inventory:

597.2200
(atoms)
(atoms)
(atoms)
(kg)

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

0
0

o O O o

.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Detailed model information at time

EAB Doses:

Time (h) = 694.4400
Delta dose (rem)
Accumulated dose

LPZ Doses:

Time (h) = 694.4400
Delta dose (rem)
Accumulated dose
Control Room Doses:
Time (h) = 694.4400

Delta dose (rem)
Accumulated dose

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 694.4400
Rb-86
Sr-89
Sr-90
Y-90
Y-91
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
Xe-133
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239

(rem)

(rem)

(rem)

OCHRBEBNRNBRWRRPREFREROWIRIWORNNRRERUORRPEPREREORREJYYO

Whole Body
4.5186E-02
1.1708E+01

Whole Body
2.1293E-04
3.3910E-01

Whole Body
1.1258E-03
4.2170E+00

ci
.8498E+03
.0138E+05
.0923E+04
.0910E+04
.5066E+04
.2315E+04
.9289E-09
.5782E+04
.5034E+02
.4508E+02
.0645E+05
.0179E+04
.5596E-01
.3692E+03
.9249E+04
.8559E+04
.0212E+04
.1407E+04
.6636E-02
.1478E+03
.5687E+06
.3866E+03
.5158E-03
.6919E+05
.4663E+06
.3705E+05
.3318E+06
.5325E+05
.0689E+05
.2022E+04
.7769E-02
.8692E+04
.3795E+03
.0317E+03
.4714E+01

(H) =

BHEONON ISR RPRPOWLIREPNMAENFEWRUORREWNDWSDS WUOREUN ©

694.4400
Thyroid Skin
.0000E+00 1.6530E-01
.0000E+00 3.0715E+01

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

kg

.4184E-05
.4142E-02
.1994E-01
.3033E-04
.1434E-04
.7323E-04
.6245E-18
.0360E-04
.1345E-07
.7591E-08
.2982E-03
.4999E-02
.8477E-10
.1271E-06
.1083E-05
.0277E-03
.9201E-06
.0384E-03
.5944E-11
.3544E-05
.2654E-02
.1561E-07
.1036E-12
.0389E-04
.1333E+00
.8699E-03
.5312E+01
.8252E-03
.3204E-04
.7287E-04
.6758E-11
.9959E-03
.5036E-05
.2753E-05
.0826E-07

P UDNMWRERFWWNMDMONOUBRRRPWOUORNMOORUNMRFORRERNDMNDWS®OOWREWV

Skin
7.7894E-04
8.0210E-01

Skin
1.5282E-01
2.6495E+02

Inventory:

Atoms
.8950E+20
.6336E+23
.4790E+24
.7210E+20
.0655E+21
.6337E+21
.2502E+07
.5584E+21
.9067E+18
.6783E+17
.9284E+22
.5211E+22
.0597E+15
.4312E+19
.2554E+19
.4357E+22
.9637E+18
.5159E+21
.1121E+14
.0741E+20
.8169E+22
.2648E+18
.4053E+13
.0927E+21
.0932E+24
.2800E+21
.7305E+25
.0756E+22
.1489E+21
.3010E+21
.1269E+14
.7621E+22
.7389E+20
.2247E+19
.0287E+18

WWRERONORREDUVUORNMUONMRPNRERROUOURWOOLUUNDDUONDNDNDN

TEDE
.5186E-02
.1708E+01

TEDE
.1293E-04
.3910E-01

TEDE
.1258E-03
.2170E+00

Bg

.5344E+14
.5951E+16
.6242E+15
.6237E+15
.5744E+14
.5564E+14
.5637E+02
.8393E+14
.5624E+12
.3679E+12
.9385E+15
.8566E+15
.7704E+09
.0660E+13
.0822E+15
.0567E+15
.4878E+15
.2721E+15
.3555E+09
.6447E+14
.8043E+16
.7330E+14
.3008E+08
.2601E+15
.4253E+16
.0707E+15
.9278E+16
.3070E+16
.5055E+16
.1481E+14
.5747E+08
.0616E+15
.6204E+14
.8174E+13
.5044E+12
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
Xe-131m
Xe-133m
Sb-124
Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Br-82
Am-242
Np-238

.2481E+01
.0163E+01
.0176E+01
.0618E+03
.4875E+00
.7365E+02
.6099E+00
.5079E+04
.6835E+01
.5349E+03
.9856E+04
.6455E+02
.3858E-03
.4770E+03
.4764E+06
.0320E+05
.0702E+05
.2431E+01
.0041E+01
.2600E+02
.1351E+01
.6516E+03
.0609E+01
.9607E-01
.9128E-05
.1693E+02
.9389E+04
.4080E+02
.0880E-01
.6536E-02
.9751E-11
.1015E-01

B WORFRFUONMNNUNRPRPONUORRPRPOOOBDNREIdDdRRPR,WOWREREW
P& INDNNMWRRESMEPNDNDORFRFWNDNNWEREUDNDOOEREU U U SNSDRRE

Containment Sump Transport Group Inventory:

Time (h) = 694.4400
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

694 .4400
(atoms)
(atoms)
(atoms)

(kg)

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

Filter Pathway Nuclide

Time (h) =
Rb-86
Sr-89
Sr-90
Y-90
Y-91
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m

694.4400

Atmosphere
6.5676E+21
5.8173E+22
0.0000E+00
1.7303E+01

o O O o

.8973E-03 4.8007E+21
.6350E-01 4.1198E+23
.4660E-02 1.1206E+23
.9722E-02 7.4271E+22
.3340E-04 1.0830E+21
.2394E-05 1.3038E+20
.6981E-05 1.4063E+20
.3818E-04 2.4741E+21
.7124E-07 7.7535E+17
.7749E-05 4.2616E+20
.8917E-02 1.3931E+23
.5586E-06 2.6567E+19
.4606E-13 6.7144E+11
.5962E-04 1.7326E+21
.7452E-06 1.2067E+19
.8992E-08 1.6471E+17
.2900E-06 1.9236E+19
.9875E-04 7.7723E+20
.6109E-05 3.3455E+20
.1013E-06 1.5833E+19
.3982E-07 1.5202E+18
.7816E-03 7.2986E+21
.2977E-07 1.7487E+18
.5043E-09 6.0800E+15
.0828E-13 4.3185E+11
.0155E-05 4.1319E+19
.8893E-07 1.6265E+18
.9820E-09 1.2471E+16
.4806E-10 9.7636E+14
.9931E-11 5.8702E+14
.9176E-20 1.2237E+05
.5826E-09 4.0045E+15

Overlying

Sump Pool

.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O o o
o O o o

Inventory for

ci
.6278E+03
.7138E+05
.7553E+04
.7546E+04
.9774E+03
.5205E+03
.6688E-09
.3564E+03
.9602E+01
.6818E+01
.6362E+04
.6569E+04
.2578E-02
.2498E+02
.5487E+04
.5122E+04
.1292E+04
.2515E+04

WNRFEF R J0o0NMUIJ0WoOdwWwwww
PRPRPUONMONRERRERNDREWWOANDRS

Filter

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

SIRWT Backleakage

kg Atoms
.4585E-05 3.1221E+20
.2783E-02 8.6496E+22
.7530E-01 1.8421E+24
.9011E-05 4.6177E+20
.2529E-04 2.1527E+21
.0352E-04 1.9240E+21
.9192E-18 1.1915E+07
.1370E-04 1.3547E+21
.6597E-07 1.0096E+18
.4609E-08 8.8867E+16
.7464E-03 1.0211E+22
.9417E-03 4.5119E+22
.7834E-11 5.6112E+14
.7147E-06 1.2873E+19
.8684E-06 2.7827E+19
.6031E-03 7.6018E+21
.0167E-06 4.7462E+18
.0793E-03 5.0386E+21

PR WBNMRPONNMNMNOONWORRWWUNWRRUNRPERENUUREWWR

R Q00 NDWONMNDMDNDNWRERNDMNNRRRER

.2018E+12
.7602E+11
.7653E+11
.1329E+14
.5038E+10
.4250E+12
.7057E+11
.6679E+15
.8429E+12
.6792E+13
.1047E+15
.7188E+13
.1027E+08
.3965E+14
.4625E+16
.8184E+15
.9598E+15
.9399E+12
.4815E+12
.3619E+12
.3800E+12
.1108E+13
.6125E+12
.2055E+10
.9277E+06
.0263E+12
.0874E+15
.0010E+13
.0255E+09
.2018E+09
.4708E+00
.5175E+10

Bag

.3423E+14
.3741E+16
.3895E+15
.3892E+15
.9516E+14
.4126E+14
.3575E+02
.0919E+14
.9453E+12
.8423E+12
.0854E+15
.8307E+14
.0554E+09
.6824E+13
.7303E+14
.5950E+14
.8779E+14
.2030E+15
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

Te-131m 1.9399E-02 2.4327E-11
Te-132 3.7847E+03 1.2466E-05
I-131 8.3078E+05 6.7012E-03
I-132 3.9112E+03 3.7891E-07
I-133 1.8619E-03 1.6436E-12
Cs-134 7.7658E+05 6.0022E-01
Cs-136 7.2583E+04 9.9034E-04
Cs-137 7.0536E+05 8.1093E+00
Ba-140 1.8704E+05 2.5549E-03
La-140 2.1545E+05 3.8761E-04
Ce-141 1.1660E+04 4.0923E-04
Ce-143 9.4088E-03 1.4168E-11
Ce-144 1.5192E+04 4.7633E-03
Pr-143 2.3189E+03 3.4436E-05
Nd-147 5.4629E+02 6.7528E-06
Np-239 5.0150E+01 2.1617E-07
Pu-238 1.7198E+01 1.0046E-03
Pu-239 5.3811E+00 8.6574E-02
Pu-240 5.3883E+00 2.3647E-02
Pu-241 1.6212E+03 1.5738E-02
Am-241 7.8762E-01 2.2948E-04
Cm-242 9.1946E+01 2.7742E-05
Cm-244 2.4409E+00 3.0171E-05
Sb-124 8.1273E+02 4.6463E-05
Sb-125 1.5809E+04 1.5311E-02
Sb-126 2.4598E+02 2.9432E-06
Te-131 4.4402E-03 7.7338E-14
Te-125m 3.4295E+03 1.9042E-04
Ba-137m 7.8191E+05 1.4539E-06
Rh-106 5.4643E+04 1.5351E-08
Rh-103m 5.6667E+04 1.7421E-06
Eu-154 2.7762E+01 1.0524E-04
Eu-155 2.1201E+01 4.5594E-05
Eu-156 1.1966E+02 2.1716E-06
Nb-95m 4.8369E+01 1.2698E-07
Pm-147 8.7449E+02 9.4333E-04
Pm-148 3.7387E+01 2.2756E-07
Pm-149 3.1561E-01 7.9653E-10
Pm-151 4.1898E-05 5.7334E-14
Pm-148m 1.1486E+02 ©5.3768E-06
Pr-144 1.5561E+04 2.0594E-07
Pr-144m 2.8635E+02 1.5790E-09
Sm-153 5.7607E-02 1.3134E-10
Br-82 4.5828E-02 4.2330E-11
Np-238 2.1717E-01 8.3798E-10

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 694.4400 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 3.0807E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 9.1640E+00

Environment Integral Nuclide Release:

Time (h) = 694.4400 ci kg

Xe-133 8.9602E+04 4.7869E-04
Xe-131m 2.3873E+04 2.8502E-04
Xe-133m 4.0691E+01 9.0686E-08

Environment Transport Group Inventory:

Present Release
Time (h) = 694.4400 Release Rate/s
Noble gases (atoms) 8.0530E+16 1.1185E+15
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

NWUONONNWOWWOR®R®EROONOVWRNINMNIOUWUNNUONMRPRUORERREREWSASENDIRE WUR

2.
1.
4.

O O O W

.1183E+14
.6874E+19
.0806E+22
.7287E+18
.4422E+12
.6975E+24
.3852E+21
.5646E+25
.0990E+22
.6673E+21
.7478E+21
.9666E+13
.9920E+22
.4502E+20
.7664E+19
.4470E+17
.5419E+21
.1814E+23
.9335E+22
.9326E+22
.7343E+20
.9036E+19
.4465E+19
.2565E+20
.3766E+22
.4067E+19
.5553E+11
.1738E+20
.3909E+18
.7213E+16
.0185E+19
.1154E+20
.7714E+20
.3832E+18
.0495E+17
.8645E+21
.2594E+17
.2193E+15
.2866E+11
.1878E+19
.6123E+17
.6033E+15
.1698E+14
.1088E+14
.1204E+15

Atoms
1675E+21
3102E+21
1062E+17

Integral
Release
.4781E+21
.0000E+00
.0000E+00
.0000E+00

.1775E+08
.4003E+14
.0739E+16
.4471E+14
.8891E+07
.8734E+16
.6856E+15
.6098E+16
.9206E+15
.9715E+15
.3143E+14
.4813E+08
.6212E+14
.5799E+13
.0213E+13
.8556E+12
.3634E+11
.9910E+11
.9937E+11
.9984E+13
.9142E+10
.4020E+12
.0314E+10
.0071E+13
.8492E+14
.1011E+12
.6429E+08
.2689E+14
.8931E+16
.0218E+15
.0967E+15
.0272E+12
.8445E+11
.4276E+12
.7897E+12
.2356E+13
.3833E+12
.1678E+10
.5502E+06
.2499E+12
.7577E+14
.0595E+13
.1315E+09
.6956E+09
.0353E+09

O NRFRPUOUOBPMRPRPRERPRERPWORPAEIFENMNMNMNREPREOUUOWOWNDNUORRERORENDOOUWDIANNDNNDOONRE WRJ

Bg
3.3153E+15
8.8331E+14
1.5056E+12
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Filter Pathway Nuclide Inventory for

Time (h)

Rb-86
Sr-89
Sr-90
Y-90
Y-91
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
Sb-124
Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Br-82
Np-238

N UNRFRFRPAERWWORMREPNMNNUUONWEAENRFEFONMNOUNREFUOUOURUOUNMEFORNMENONNNPEWOWREWNRERSONDUNN0WOoNNWWWW

ci

.6278E+03
.7138E+05
.7553E+04
.7546E+04
.9774E+03
.5205E+03
.6688E-09
.3564E+03
.9602E+01
.6818E+01
.6362E+04
.6569E+04
.2578E-02
.2498E+02
.5487E+04
.5122E+04
.1292E+04
.2515E+04
.9399E-02
.7847E+03
.3078E+05
.9112E+03
.8619E-03
.7658E+05
.2583E+04
.0536E+05
.8704E+05
.1545E+05
.1660E+04
.4088E-03
.5192E+04
.3189E+03
.4629E+02
.0150E+01
.7198E+01
.3811E+00
.3883E+00
.6212E+03
.8762E-01
.1946E+01
.4409E+00
.1273E+02
.5809E+04
.4598E+02
.4402E-03
.4295E+03
.8191E+05
.4643E+04
.6667E+04
.7762E+01
.1201E+01
.1966E+02
.8369E+01
.7449E+02
.7387E+01
.1561E-01
.1898E-05
.1486E+02
.5561E+04
.8635E+02
.7607E-02
.5828E-02
.1717E-01

O PR REPNMNUUOINORPNMERRPRPRERPEPRPOINMEDS WONMNMENMORNMNOWPRRMAEWNOOONR WORNMRPREPRPUONMOUNRPRPERNDMEWWOAODNDR D

SIRWT Backleakage

kg

.4585E-05
.2783E-02
.7530E-01
.9011E-05
.2529E-04
.0352E-04
.9192E-18
.1370E-04
.6597E-07
.4609E-08
.7464E-03
.9417E-03
.7834E-11
.7147E-06
.8684E-06
.6031E-03
.0167E-06
.0793E-03
.4327E-11
.2466E-05
.7012E-03
.7891E-07
.6436E-12
.0022E-01
.9034E-04
.1093E+00
.5549E-03
.8761E-04
.0923E-04
.4168E-11
.7633E-03
.4436E-05
.7528E-06
.1617E-07
.0046E-03
.6574E-02
.3647E-02
.5738E-02
.2948E-04
.7742E-05
.0171E-05
.6463E-05
.5311E-02
.9432E-06
.7338E-14
.9042E-04
.4539E-06
.5351E-08
.7421E-06
.0524E-04
.5594E-05
.1716E-06
.2698E-07
.4333E-04
.2756E-07
.9653E-10
.7334E-14
.3768E-06
.0594E-07
.5790E-09
.3134E-10
.2330E-11
.3798E-10

SIRWT Backleakage Transport Group Inventory:

NWUIOAONMNWWOUWOWORR®EOONLOWRINMJOUWUNMNMNUNRKRFRUORRPRPREFWOWOBAMNSEWOORORINDNRPUOMPORRPRERENDDREOW

Atoms

.1221E+20
.6496E+22
.8421E+24
.6177E+20
.1527E+21
.9240E+21
.1915E+07
.3547E+21
.0096E+18
.8867E+16
.0211E+22
.5119E+22
.6112E+14
.2873E+19
.7827E+19
.6018E+21
.7462E+18
.0386E+21
.1183E+14
.6874E+19
.0806E+22
.7287E+18
.4422E+12
.6975E+24
.3852E+21
.5646E+25
.0990E+22
.6673E+21
.7478E+21
.9666E+13
.9920E+22
.4502E+20
.7664E+19
.4470E+17
.5419E+21
.1814E+23
.9335E+22
.9326E+22
.7343E+20
.9036E+19
.4465E+19
.2565E+20
.3766E+22
.4067E+19
.5553E+11
.1738E+20
.3909E+18
.7213E+16
.0185E+19
.1154E+20
.7714E+20
.3832E+18
.0495E+17
.8645E+21
.2594E+17
.2193E+15
.2866E+11
.1878E+19
.6123E+17
.6033E+15
.1698E+14
.1088E+14
.1204E+15

O NRPUBSMRPRPRRPWORPAEIRERPNMNMNMNREPREPOUWOWNDNURREPOAORNMOUWED JAOANMNDMNOAR WROIREJUOUNWONMNDMNNWERENDNDRERRR

Bq

.3423E+14
.3741E+16
.3895E+15
.3892E+15
.9516E+14
.4126E+14
.3575E+02
.0919E+14
.9453E+12
.8423E+12
.0854E+15
.8307E+14
.0554E+09
.6824E+13
.7303E+14
.5950E+14
.8779E+14
.2030E+15
.1775E+08
.4003E+14
.0739E+16
.4471E+14
.8891E+07
.8734E+16
.6856E+15
.6098E+16
.9206E+15
.9715E+15
.3143E+14
.4813E+08
.6212E+14
.5799E+13
.0213E+13
.8556E+12
.3634E+11
.9910E+11
.9937E+11
.9984E+13
.9142E+10
.4020E+12
.0314E+10
.0071E+13
.8492E+14
.1011E+12
.6429E+08
.2689E+14
.8931E+16
.0218E+15
.0967E+15
.0272E+12
.8445E+11
.4276E+12
.7897E+12
.2356E+13
.3833E+12
.1678E+10
.5502E+06
.2499E+12
.7577E+14
.0595E+13
.1315E+09
.6956E+09
.0353E+09
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 694.4400
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0807E+22
.0000E+00
.1640E+00

0 o W o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 694.4400
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 694.4400
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 694.4400
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 694.4400
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Compartment

Time (h) = 694.4400
Xe-133

Xe-131m

Xe-133m

Control Room Transport

Time (h) = 694.4400
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 694.4400
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

ci
3.1965E-02
.5585E-02
1.4517E-05

=

1.
1.
3.

kg
7077E-10
8606E-10
2352E-14

Group Inventory:

Atmosphere
1.6287E+15
0.0000E+00
0.0000E+00
0.0000E+00

Deposition Recirculating

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

o O O o

o O O o

o O O o

Sump

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

Filter

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

Atmosphere Nuclide Inventory:

Atoms
7.7323E+14
8.5532E+14
1.4649E+11

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 694.4400

Pathway
Filter
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

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

Aerosols (kg)

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

Control Room Filtered Makeup Transport Group Inventory:

694 .4400
(atoms)
(atoms)
(atoms)

(kg)

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

o O o o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

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

694 .4400
(atoms)
(atoms)
(atoms)

(kg)

Control Room Exhaust Transport Group Inventory:

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

694 .4400
(atoms)
(atoms)
(atoms)

(kg)

o O oo

o O oo

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Detailed model information at time

EAB Doses:

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

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

Control Room Doses:

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

(rem)

(rem)

(rem)

Whole Body
8.1711E-03
1.1717E+01

Whole Body
3.8506E-05
3.3914E-01

Whole Body
2.0567E-04
4.2172E+00

(H) =

720.0000
Thyroid Skin
.0000E+00 .0957E-02
.0000E+00 .0746E+01
Thyroid Skin
.0000E+00 .4588E-04
.0000E+00 .0225E-01
Thyroid Skin
.0000E+00 .9370E-02
.0000E+00 .6498E+02

Containment Sump Compartment Atmosphere Nuclide Inventory:

Time (h) = 720.0000
Rb-86
Sr-89
Sr-90
Y-90
Y-91
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127

NHORMRRRPRRPRNDEREOOMOGMO

ci
.4818E+03
.8046E+05
.9816E+04
.9812E+04
.4646E+04
.1984E+04
.3910E-09
.5464E+04
.1316E+02
.0920E+02
.0284E+05
.9300E+04
.3025E-02
.1127E+03
.8394E+04

P& R R ONDMNDNWROOUURONDJ

kg

.9661E-05
.3422E-02
.1182E-01
.2832E-04
.9721E-04
.5784E-04
.2507E-18
.9548E-04
.3593E-07
.0767E-08
.1865E-03
.4736E-02
.1021E-10
.1667E-06
.0759E-05

U ONORRPRENIWWWWEREWOV

Atoms

.5782E+20
.5848E+23
.4247E+24
.5860E+20
.9522E+21
.5362E+21
.7650E+06
.5070E+21
.4352E+18
.2633E+17
.8630E+22
.3718E+22
.3210E+14
.9758E+19
.1018E+19

R A WRE WS d NN NDN

TEDE
.1711E-03
.1717E+01

TEDE
.8506E-05
.3914E-01

TEDE
.0567E-04
.2172E+00

Bg

.3983E+14
.5177E+16
.5832E+15
.5831E+15
.4190E+14
.4341E+14
.8466E+01
.7218E+14
.1868E+12
.0404E+12
.8051E+15
.8241E+15
.4419E+09
L1171E+13
.0506E+15
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
Xe-133
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
Xe-131m
Xe-133m
Sb-124
Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Br-82
Np-238

.7927E+04
.8726E+04
.9139E+04
.9982E-02
.6102E+03
.4089E+06
.7976E+03
.4767E-03
.4470E+05
.4421E+06
.2752E+05
.3110E+06
.2818E+05
.7802E+05
.1193E+04
.0226E-02
.8173E+04
.0829E+03
.4965E+02
.8151E+01
.1979E+01
.0005E+01
.0018E+01
.0138E+03
.4785E+00
.7018E+02
.5378E+00
.2694E+04
.3980E+01
.4926E+03
.9371E+04
.3090E+02
.5736E-03
.3804E+03
.4533E+06
.0139E+05
.0340E+05
.1604E+01
.9402E+01
.1193E+02
.8901E+01
.6254E+03
.1834E+01
.2028E-01
.1745E-05
.0977E+02
.8857E+04
.3102E+02
.3291E-02
.1573E-02
.8490E-01

NUNUNNBERARORONWURRREPORBMNRUBMARPREFWRREPWAORNREFNWWRRREPRERORUOROWN

2

P EFRPMWOURWRNMNWORWNMNNMNWIUONMNORUOUDUOUOBSNBRRERREPNMRPOONCORR NSO RPRPRERIRPLPUORRERENDRERN

Containment Sump Transport Group Inventory:

720.0000
(atoms)
(atoms)
(atoms)
(kg)

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

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

720.0000
(atoms)
(atoms)
(atoms)
(kg)

Atmosphere
5.8440E+21
5.2244E+22
0.0000E+00
1.7031E+01

o O o o

.9606E-03 1.4039E+22
.8492E-06 8.6326E+18
.9631E-03 9.1644E+21
.5058E-11 1.1519E+14
.8479E-05 8.4306E+19
.1364E-02 5.2241E+22
.6167E-07 2.5624E+18
.3036E-12 5.9026E+12
.7305E-04 3.5003E+21
.1146E+00 5.0091E+24
.7400E-03 7.7047E+21
.5073E+01 6.6255E+25
.4828E-03 1.9283E+22
.8010E-04 2.9255E+21
.4377E-04 3.1767E+21
.5399E-11 6.4849E+13
.8331E-03 3.6940E+22
.0633E-05 2.5534E+20
.1739E-05 4.8090E+19
.9377E-07 7.4021E+17
.8680E-03 4.7266E+21
.6096E-01 4.0558E+23
.3965E-02 1.1032E+23
.9256E-02 7.3106E+22
.3077E-04 1.0764E+21
.1346E-05 1.2777E+20
.6089E-05 1.3843E+20
.0971E-04 2.3432E+21
.2030E-07 5.4471E+17
.5332E-05 4.1442E+20
.8447E-02 1.3705E+23
.1559E-06 2.4643E+19
.9662E-14 3.6621E+11
.5426E-04 1.7067E+21
.7023E-06 1.1879E+19
.8484E-08 1.6183E+17
.1786E-06 1.8584E+19
.9562E-04 7.6497E+20
.4736E-05 3.2922E+20
.8460E-06 1.4847E+19
.3339E-07 1.4795E+18
.7533E-03 7.1829E+21
.7636E-07 1.5314E+18
.0607E-09 4.2869E+15
.7125E-14 2.2782E+11
.8197E-06 3.9956E+19
.8189E-07 1.5971E+18
.9281E-09 1.2245E+16
.6710E-10 6.5773E+14
.7636E-11 3.4984E+14
.0993E-09 2.7817E+15

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

Deposition Recirculating

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

o O o o

o O o o

Filter Pathway Nuclide Inventory for

Filter

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

SIRWT Backleakage

FREPNMRPRPOIFRPFRERPNMNOWNERERWWUNRRRPURRPRPREROAOURWWERENDMWORRERWLOSRPRPRERESDVOVOONDUONDSINDRER

.0333E+15
.4329E+15
.1881E+15
.3932E+08
.0758E+14
.2128E+16
.1451E+14
.4639E+07
.3540E+15
.3358E+16
.7184E+15
.8508E+16
.2143E+16
.3987E+16
.8413E+14
.7836E+08
.0424E+15
.5107E+14
.5137E+13
.5216E+12
.1832E+12
.7018E+11
.7067E+11
.1151E+14
.4703E+10
.2965E+12
.6790E+11
.5797E+15
.9973E+12
.5228E+13
.0867E+15
.5943E+13
.6922E+08
.3607E+14
.3773E+16
.7515E+15
.8256E+15
.9093E+12
.4579E+12
.8414E+12
.2893E+12
.0139E+13
.2879E+12
.5550E+10
.5446E+06
.7615E+12
.0677E+15
.9648E+13
.7118E+09
.9082E+09
.0541E+10
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 720.0000
Rb-86
Sr-89
Sr-90
Y-90
Y-91
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-106
Rh-105
Sb-127
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
Sb-124
Sb-125
Sb-126
Te-131
Te-125m
Ba-137m
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Br-82
Np-238

P NASANMREPFRPNDMNDMDWORRERNMNMOOUIOWNNMRERONOORUUODURWOUONMRORNMPEIIYOWNdWEREWNMRROUNDU OO 0F OO WWWW

ci

.5894E+03
.7673E+05
.8653E+04
.8651E+04
.1086E+03
.6349E+03
.3238E-09
.5617E+03
.2648E+01
.0457E+01
.6937E+04
.7295E+04
.1503E-02
.1605E+02
.5720E+04
.5461E+04
.1441E+04
.2742E+04
.1063E-02
.1060E+03
.8014E+05
.2098E+03
.1772E-04
.9859E+05
.0619E+04
.2602E+05
.8169E+05
.0929E+05
.1733E+04
.6616E-03
.5598E+04
.2605E+03
.2577E+02
.7732E+01
.7705E+01
.5391E+00
.5465E+00
.6686E+03
.1855E-01
.4217E+01
.5123E+00
.2639E+02
.6261E+04
.3856E+02
.5322E-03
.5324E+03
.0481E+05
.6135E+04
.7245E+04
.8570E+01
.1815E+01
.1733E+02
.9219E+01
.9989E+02
.4234E+01
.3268E-01
.3112E-05
.1614E+02
.5977E+04
.9399E+02
.0577E-02
.8558E-02
.5773E-01

ONOFEFNMNUUWUNMNORNMMERRPERPEAENMEDS ONMNMRENMNORREROWPR O WNODLOONSIWOARRPREREPRPONMOORERNDNOWWINDRE B

kg

.4114E-05
.2967E-02
.8337E-01
.1042E-05
.3064E-04
.0885E-04
.9246E-19
.1895E-04
.3062E-07
.1498E-08
.7642E-03
.1584E-03
.1018E-11
.3069E-06
.9567E-06
.6391E-03
.0238E-06
.0869E-03
.3873E-11
.0231E-05
.2928E-03
.1096E-07
.2185E-13
.1723E-01
.6355E-04
.3467E+00
.4819E-03
.7653E-04
.1179E-04
.5254E-12
.8904E-03
.3569E-05
.4991E-06
.6264E-07
.0342E-03
.9116E-02
.4341E-02
.6198E-02
.3849E-04
.8428E-05
.1053E-05
.7244E-05
.5749E-02
.8545E-06
.4104E-14
.9613E-04
.4965E-06
.5770E-08
.7598E-06
.0830E-04
.6913E-05
.1293E-06
.2921E-07
.7073E-04
.0837E-07
.8723E-10
.1627E-14
.4366E-06
.1143E-07
.6211E-09
.2516E-11
.6378E-11
.0864E-10

SIRWT Backleakage Transport Group Inventory:

Time (h) = 720.0000
Noble gases (atoms)

0.

Pathway

Filter
0000E+00

PR WOONMRFEFNOOWMWOWMORE®»EFEFOONUOUNMREINIJIUAOAONMNDMENREPNMNWRREPRPWOSNMWRNDMEEOUDS IR WRARRPOAOADRESPNDDEFEOW

Atoms

.0891E+20
.7743E+22
.8961E+24
.7536E+20
.1881E+21
.9578E+21
.2990E+06
.3880E+21
.9457E+17
.9940E+16
.0315E+22
.6350E+22
.4996E+14
.0939E+19
.8246E+19
.7726E+21
.7794E+18
.0738E+21
.3776E+13
.6676E+19
.8928E+22
.4187E+18
.2685E+12
.7739E+24
.2666E+21
.6690E+25
.0676E+22
.6197E+21
.7587E+21
.5903E+13
.0452E+22
.4137E+20
.6625E+19
.0981E+17
.6168E+21
.2455E+23
.1077E+22
.0475E+22
.9595E+20
.0742E+19
.6643E+19
.2944E+20
.5876E+22
.3643E+19
.0275E+11
.4492E+20
.5781E+18
.9594E+16
.0289E+19
.2352E+20
.8227E+20
.2200E+18
.1909E+17
.9768E+21
.4785E+17
.3734E+15
.2613E+11
.2122E+19
.8421E+17
.7795E+15
.6415E+14
.9372E+14
.5401E+15

U RPRRPRPO® OO WREPRROFERNMNMNMNMREOODOAOWOWWOAONNMOARRERPOONE® IJODNMNMNDMWENMREARPEPIUUUONERNDMNDDMNWOBSNWRRERERE

Bg

.3281E+14
.3939E+16
.4302E+15
.4301E+15
.0002E+14
.4549E+14
.8979E+01
.1678E+14
.3180E+12
.2369E+12
.1067E+15
.0099E+15
.9056E+09
.2794E+13
.8166E+14
.7207E+14
.9330E+14
.2115E+15
.0932E+08
.1492E+14
.8865E+16
.1876E+14
.0256E+07
.9548E+16
.6129E+15
.6863E+16
.7227E+15
.7436E+15
.3413E+14
.0948E+08
.7712E+14
.3638E+13
.9453E+13
.3961E+12
.5509E+11
.0495E+11
.0522E+11
.1736E+13
.0286E+10
.4860E+12
.2955E+10
.0577E+13
.0165E+14
.8269E+12
.3690E+07
.3070E+14
.9778E+16
.0770E+15
.1180E+15
.0571E+12
.0715E+11
.3414E+12
.8211E+12
.3296E+13
.2667E+12
.6093E+09
.5513E+05
.2971E+12
.9114E+14
.0878E+13
.5014E+09
.0566E+09
.8362E+09
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

Elemental I (atoms) 2.8930E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 9.4312E+00

Environment Integral Nuclide Release:

Time (h) = 720.0000 ci kg

Xe-133 8.0128E+04 4.2807E-04
Xe-131m 2.3641E+04 2.8225E-04
Xe-133m 2.9891E+01 6.6616E-08

Environment Transport Group Inventory:

Present Release
Time (h) = 720.0000 Release Rate/s
Noble gases (atoms) 7.1659E+16 9.9526E+14
Elemental I (atoms) 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00

Filter Pathway Nuclide Inventory for

Time (h) = 720.0000 Ci kg

Rb-86 3.5894E+03 4.4114E-05
Sr-89 3.7673E+05 1.2967E-02
Sr-90 3.8653E+04 2.8337E-01
Y-90 3.8651E+04 7.1042E-05
Y-91 8.1086E+03 3.3064E-04
Zr-95 6.6349E+03 3.0885E-04
Zr-97 1.3238E-09 6.9246E-19
Nb-95 8.5617E+03 2.1895E-04
Mo-99 6.2648E+01 1.3062E-07
Tc-99m 6.0457E+01 1.1498E-08
Ru-103 5.6937E+04 1.7642E-03
Ru-106 2.7295E+04 8.1584E-03
Rh-105 5.1503E-02 6.1018E-11
Sb-127 6.1605E+02 2.3069E-06
Te-127 1.5720E+04 5.9567E-06
Te-127m 1.5461E+04 1.6391E-03
Te-129 2.1441E+04 1.0238E-06
Te-129m 3.2742E+04 1.0869E-03
Te-131m 1.1063E-02 1.3873E-11
Te-132 3.1060E+03 1.0231E-05
I-131 7.8014E+05 6.2928E-03
I-132 3.2098E+03 3.1096E-07
I-133 8.1772E-04 7.2185E-13
Cs-134 7.9859E+05 6.1723E-01
Cs-136 7.0619E+04 9.6355E-04
Cs-137 7.2602E+05 8.3467E+00
Ba-140 1.8169E+05 2.4819E-03
La-140 2.0929E+05 3.7653E-04
Ce-141 1.1733E+04 4.1179E-04
Ce-143 5.6616E-03 8.5254E-12
Ce-144 1.5598E+04 4.8904E-03
Pr-143 2.2605E+03 3.3569E-05
Nd-147 5.2577E+02 6.4991E-06
Np-239 3.7732E+01 1.6264E-07
Pu-238 1.7705E+01 1.0342E-03
Pu-239 5.5391E+00 8.9116E-02
Pu-240 5.5465E+00 2.4341E-02
Pu-241 1.6686E+03 1.6198E-02
Am-241 8.1855E-01 2.3849E-04
Cm-242 9.4217E+401 2.8428E-05
Cm-244 2.5123E+00 3.1053E-05
Sb-124 8.2639E+02 4.7244E-05
Sb-125 1.6261E+04 1.5749E-02
Sb-126 2.3856E+02 2.8545E-06
Te-131 2.5322E-03 4.4104E-14
Te-125m 3.5324E+03 1.9613E-04
Ba-137m 8.0481E+05 1.4965E-06

1
1
3

O O O W

O LVNREPEINIIUOUPRPAOAONMNNMENRPEPNMWRERPRPRWOBNMNWENDMAMOUDS IR WRARRPOAOIESPEPEDNDDSEFEOW

Atoms
.9383E+21
.2975E+21
.0163E+17

Integral
Release
.2361E+21
.0000E+00
.0000E+00
.0000E+00

SIRWT Backleakage

Atoms
.0891E+20
.7743E+22
.8961E+24
.7536E+20
.1881E+21
.9578E+21
.2990E+06
.3880E+21
.9457E+17
.9940E+16
.0315E+22
.6350E+22
.4996E+14
.0939E+19
.8246E+19
.7726E+21
.7794E+18
.0738E+21
.3776E+13
.6676E+19
.8928E+22
.4187E+18
.2685E+12
.7739E+24
.2666E+21
.6690E+25
.0676E+22
.6197E+21
.7587E+21
.5903E+13
.0452E+22
.4137E+20
.6625E+19
.0981E+17
.6168E+21
.2455E+23
.1077E+22
.0475E+22
.9595E+20
.0742E+19
.6643E+19
.2944E+20
.5876E+22
.3643E+19
.0275E+11
.4492E+20
.5781E+18

2.
8.
1.

NEFPOVOOAOWWLVWWWOAONNOORREFOUN® JONMNMMNWENMREAPRPRJQUUONDMRERENDMNDDNDOWANDNWOWRRRRE

Bq
9647E+15
7472E+14
1060E+12

Bg

.3281lE+14
.3939E+16
.4302E+15
.4301E+15
.0002E+14
.4549E+14
.8979E+01
.1678E+14
.3180E+12
.2369E+12
.1067E+15
.0099E+15
.9056E+09
.2794E+13
.8166E+14
.7207E+14
.9330E+14
.2115E+15
.0932E+08
.1492E+14
.8865E+16
.1876E+14
.0256E+07
.9548E+16
.6129E+15
.6863E+16
.7227E+15
.7436E+15
.3413E+14
.0948E+08
.7712E+14
.3638E+13
.9453E+13
.3961E+12
.5509E+11
.0495E+11
.0522E+11
.1736E+13
.0286E+10
.4860E+12
.2955E+10
.0577E+13
.0165E+14
.8269E+12
.3690E+07
.3070E+14
.9778E+16
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Br-82
Np-238

PN NMRPRPNDMNDWOOSRENDNDOOG OV

.6135E+04
.7245E+04
.8570E+01
.1815E+01
.1733E+02
.9219E+01
.9989E+02
.4234E+01
.3268E-01
.3112E-05
.1614E+02
.5977E+04
.9399E+02
.0577E-02
.8558E-02
.5773E-01

2

ANORNUIWUNDORNDRERR

.5770E-08
.7598E-06
.0830E-04
.6913E-05
.1293E-06
.2921E-07
.7073E-04
.0837E-07
.8723E-10
.1627E-14
.4366E-06
.1143E-07
.6211E-09
.2516E-11
.6378E-11
.0864E-10

SIRWT Backleakage Transport Group Inventory:

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

720.0000

w o N o

Pathway

Filter

.0000E+00
.8930E+22
.0000E+00
.4312E+00

.9594E+16
.0289E+19
.2352E+20
.8227E+20
.2200E+18
.1909E+17
.9768E+21
.4785E+17
.3734E+15
.2613E+11
.2122E+19
.8421E+17
.7795E+15
.6415E+14
.9372E+14
.5401E+15

PP Wo oNEFEFDNDOWWOWOE & -

Control Room Unfiltered Makeup Transport Group Inventory:

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

720.0000
(atoms)
(atoms)
(atoms)
(kg)

Pathway

Filter

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

Control Room Filtered Makeup Transport Group Inventory:

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

720.0000
(atoms)
(atoms)
(atoms)
(kg)

o O o o

Pathway

Filter

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

.0770E+15
.1180E+15
.0571E+12
.0715E+11
.3414E+12
.8211E+12
.3296E+13
.2667E+12
.6093E+09
.5513E+05
.2971E+12
.9114E+14
.0878E+13
.5014E+09
.0566E+09
.8362E+09

UR RO O0ORFEWERES®»OEFENDN

Control Room Unfiltered Inleakage Transport Group Inventory:

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

720.0000
(atoms)
(atoms)
(atoms)
(kg)

Control Room Exhaust Transport Group Inventory:

720.0000
(atoms)
(atoms)
(atoms)
(kg)

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

o O o o

o O O o

Control Room Compartment

Time (h) = 720.0000
Xe-133
Xe-131m

Xe-133m

Pathway

Filter

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

Pathway

Filter

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

Atmosphere Nuclide Inventory:

ci

.7338E-02
.4703E-02
.0198E-05

1.
1.
2.

kg
4605E-10
7554E-10
2728E-14

Control Room Transport Group Inventory:

Atoms
6.6131E+14
8.0696E+14
1.0291E+11

Bq
1.0115E+09
5.4402E+08
3.7734E+05
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Overlying
Time (h) = 720.0000 Atmosphere Sump Pool
Noble gases (atoms) 1.4684E+15 0.0000E+00 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 O0.00OOE+00 0.0000E+00

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

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 720.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 720.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 720.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 720.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Transport Group Totals in Model
Noble Gases (atoms) 9.0801E+21
Elemental I (atoms) 8.1173E+22
Organic I (atoms) 0.0000E+00
Aerosols (kg) 2.6462E+01

37010

R R
I-131 Summary
FHEHHHHHREEHHHEEH TR R

Containment Sump Environment Control Room

Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies)
0.000 0.0000E+00 0.0000E+00 0.0000E+00
0.008 0.0000E+00 0.0000E+00 0.0000E+00
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2
0.025 3.6151E+04
0.300 2.0233E+06
0.317 2.1437E+06
0.508 3.5267E+06
0.780 8.6615E+06
1.040 1.3704E+07
1.300 1.8738E+07
1.560 2.3762E+07
1.808 2.8553E+07
2.000 2.8757E+07
2.260 2.8726E+07
2.520 2.8695E+07
2.780 2.8664E+07
3.040 2.8633E+07
3.300 2.8602E+07
3.560 2.8572E+07
3.820 2.8541E+07
4.080 2.8510E+07
4.170 2.8499E+07
4.440 2.8467E+07
4.700 2.8437E+07
4.960 2.8406E+07
5.220 2.8376E+07
5.480 2.8345E+07
5.740 2.8314E+07
6.000 2.8284E+07
6.260 2.8253E+07
6.520 2.8223E+07
6.780 2.8193E+07
7.040 2.8162E+07
7.300 2.8132E+07
7.560 2.8101E+07
7.820 2.8071E+07
8.000 2.8050E+07
8.260 2.8020E+07
8.520 2.7990E+07
8.780 2.7960E+07
9.040 2.7929E+07
9.300 2.7899E+07
9.560 2.7869E+07
9.820 2.7839E+07

10.080 2.7809E+07
11.110 2.7690E+07
22.220 2.6440E+07
24.000 2.6245E+07
96.000 1.9419E+07
111.110 1.8226E+07
305.560 8.0490E+06
402.780 5.3480E+06
500.000 3.5534E+06
597.220 2.3610E+06
694.440 1.5687E+06
720.000 1.4089E+06

[eleoleoleolololololeolohohohchehechaohchcohohcohohehcheohchcohohohcoheohoheohohchohohohehcshohohchcohcohoheheohohoheohoheohel

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

[eleoleoleololololololohohohcheheshohchchohcohohehcheohcohcohohcohcoheohcheohohcochohohohehcshohohcohcohcohcohehehoheolohoheohel
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.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHS
Cumulative Dose Summary

FHEHHHHHEEEHHTREEHHTREEH R R

Time
(hr)

0.
.008
.025
.300
.317
.508
.780
.040
.300

PP OOOOOO

000

e eleleleleleNeNe)

EAB

Thyroid
(rem)

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

TEDE
(rem)

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.7437E-03
.6705E-03
.0153E-02
.1366E-02

LPZ

Thyroid
(rem)

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

TEDE
(rem)

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.1545E-04
.4778E-04
.4902E-03
.1113E-03

Control Room

Thyroid
(rem)

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

&P REPOOOOO

TEDE
(rem)

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.4031E-04
.2768E-03
.5711E-03
.1548E-02
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1.560 0.0000E+00 7.2339E-02 0.0000E+00 8.9384E-03 0.0000E+00 2.3607E-02
1.808 0.0000E+00 1.1153E-01 0.0000E+00 1.3781E-02 0.0000E+00 4.1016E-02
2.000 0.0000E+00 1.4803E-01 0.0000E+00 1.8291E-02 0.0000E+00 5.8957E-02
2.260 0.0000E+00 2.0365E-01 0.0000E+00 2.1417E-02 0.0000E+00 8.6935E-02
2.520 0.0000E+00 2.6377E-01 0.0000E+00 2.4797E-02 0.0000E+00 1.1836E-01
2.780 0.0000E+00 3.2693E-01 0.0000E+00 2.8348E-02 0.0000E+00 1.5437E-01
3.040 0.0000E+00 3.9234E-01 0.0000E+00 3.2025E-02 0.0000E+00 1.9503E-01
3.300 0.0000E+00 4.5957E-01 0.0000E+00 3.5804E-02 0.0000E+00 2.4017E-01
3.560 0.0000E+00 5.2835E-01 0.0000E+00 3.9671E-02 0.0000E+00 2.8952E-01
3.820 0.0000E+00 5.9850E-01 0.0000E+00 4.3614E-02 0.0000E+00 3.4285E-01
4.080 0.0000E+00 6.6989E-01 0.0000E+00 4.7627E-02 0.0000E+00 3.9991E-01
4.170 0.0000E+00 6.9486E-01 0.0000E+00 4.9031E-02 0.0000E+00 4.2051E-01
4.440 0.0000E+00 7.7053E-01 0.0000E+00 5.3285E-02 0.0000E+00 4.8462E-01
4.700 0.0000E+00 8.4442E-01 0.0000E+00 5.7438E-02 0.0000E+00 5.4963E-01
4.960 0.0000E+00 9.1921E-01 0.0000E+00 6.1643E-02 0.0000E+00 6.1763E-01
5.220 0.0000E+00 9.9482E-01 0.0000E+00 6.5893E-02 0.0000E+00 6.8842E-01
5.480 0.0000E+00 1.0712E+00 0.0000E+00 7.0186E-02 0.0000E+00 7.6179E-01
5.740 0.0000E+00 1.1482E+00 0.0000E+00 7.4515E-02 0.0000E+00 8.3756E-01
6.000 0.0000E+00 1.2258E+00 0.0000E+00 7.8878E-02 0.0000E+00 9.1556E-01
6.260 0.0000E+00 1.3040E+00 0.0000E+00 8.3271E-02 0.0000E+00 9.9561E-01
6.520 0.0000E+00 1.3826E+00 0.0000E+00 8.7690E-02 0.0000E+00 1.0776E+00
6.780 0.0000E+00 1.4616E+00 0.0000E+00 9.2131E-02 0.0000E+00 1.1612E+00
7.040 0.0000E+00 1.5409E+00 0.0000E+00 9.6592E-02 0.0000E+00 1.2465E+00
7.300 0.0000E+00 1.6205E+00 0.0000E+00 1.0107E-01 0.0000E+00 1.3332E+00
7.560 0.0000E+00 1.7004E+00 0.0000E+00 1.0556E-01 0.0000E+00 1.4213E+00
7.820 0.0000E+00 1.7804E+00 0.0000E+00 1.1006E-01 0.0000E+00 1.5105E+00
8.000 0.0000E+00 1.8359E+00 0.0000E+00 1.1318E-01 0.0000E+00 1.5729E+00
8.260 0.0000E+00 1.9160E+00 0.0000E+00 1.1621E-01 0.0000E+00 1.6425E+00
8.520 0.0000E+00 1.9959E+00 0.0000E+00 1.1923E-01 0.0000E+00 1.6896E+00
8.780 0.0000E+00 2.0757E+00 0.0000E+00 1.2225E-01 0.0000E+00 1.7296E+00
9.040 0.0000E+00 2.1554E+00 0.0000E+00 1.2527E-01 0.0000E+00 1.7671E+00
9.300 0.0000E+00 2.2350E+00 0.0000E+00 1.2828E-01 0.0000E+00 1.8038E+00
9.560 0.0000E+00 2.3145E+00 0.0000E+00 1.3129E-01 0.0000E+00 1.8401E+00
9.820 0.0000E+00 2.3938E+00 0.0000E+00 1.3429E-01 0.0000E+00 1.8764E+00
10.080 0.0000E+00 2.4729E+00 0.0000E+00 1.3729E-01 0.0000E+00 1.9126E+00
11.110 0.0000E+00 2.7840E+00 0.0000E+00 1.4906E-01 0.0000E+00 2.0565E+00
22.220 0.0000E+00 5.6253E+00 0.0000E+00 2.5659E-01 0.0000E+00 3.4040E+00
24.000 0.0000E+00 5.9742E+00 0.0000E+00 2.6980E-01 0.0000E+00 3.5653E+00
96.000 0.0000E+00 9.6919E+00 0.0000E+00 3.2960E-01 0.0000E+00 4.1657E+00
111.110 0.0000E+00 9.8753E+00 0.0000E+00 3.3047E-01 0.0000E+00 4.1711E+00
305.560 0.0000E+00 1.1179E+01 0.0000E+00 3.3661E-01 0.0000E+00 4.2041E+00
402.780 0.0000E+00 1.1439E+01 0.0000E+00 3.3783E-01 0.0000E+00 4.2104E+00
500.000 0.0000E+00 1.1583E+01 0.0000E+00 3.3851E-01 0.0000E+00 4.2139E+00
597.220 0.0000E+00 1.1663E+01 0.0000E+00 3.3889E-01 0.0000E+00 4.2159E+00
694.440 0.0000E+00 1.1708E+01 0.0000E+00 3.3910E-01 0.0000E+00 4.2170E+00
720.000 0.0000E+00 1.1717E+01 0.0000E+00 3.3914E-01 0.0000E+00 4.2172E+00

HEHHHFHHAH AR R R R
Worst Two-Hour Dose
(Provided for Dose Location 1)

R R

EAB
Time Whole Body Thyroid Skin TEDE
(hr) (rem) (rem) (rem) (rem)
7.1 6.1448E-01 0.0000E+00 1.3860E+00 6.1448E-01

HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
30 Day Control Room Skin Dose
HEHHHHHHHHHHHHHH SRS HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

Control Room
Time Skin
(hr) (rem)
720.0 2.6498E+02
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ATTACHMENT B

RADTRAD-NAI Output for Nuclide Source with 50% Backleakage

pal_sirwt db_ast shield 50bl.out



NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

HEHHAFH USSR R
RADTRAD-NAI Version 1.la(QA) run on May 18,
HEHH A H A A R

FHEHHHHHEE R R R R

File information

R R R R R

Plant file name

Inventory file name
Scenario file name
Release file name

Dose conversion file name

HHHH# HHH HHHHH
# # #

# # #
LEiisis HHHH
#

#

# HH#H

H H

#

#

#

HHHH #

# # #
# # #
# #

*RADTRAD-NAI 1.1la(QA)

*18 May 2005 13:18:29

** Palisades LOCA Design Basis AST
** STRWT Backleakage Dose

** Modified for SIRWT source activity for shielded dose

** 50% backleakage
* %
*Nuclide inventory file
pal/newLOCA/palisades_loca be ast.nif
*Plant power
2703
*Compartments
3
*Compartment 1:
Containment Sump
3
57577
0
0
0
0
*Compartment 2:
Environment
2
2e+20
0
0
0
0
*Compartment 3:
Control Room
1
35923
0
1
0
0
*Pathways
5
*Pathway 1:
SIRWT Backleakage
1

H H H HHH

2005 at 13:18:33

HH#HH
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pal/newLOCA/db/pal sirwt db ast shield 50bl.psf
pal/newLOCA/palisades loca be ast.nif

pal/newLOCA/db/pal_sirwt db ast shield 50bl.psf
pal/newLOCA/pal loca_eccs_ast.rft
pal/newLOCA/nai-1101-001rev0.dct
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2
2
*Pathway 2:
Control Room Unfiltered Makeup
2
3
2
*Pathway 3:
Control Room Filtered Makeup
2
3
2
*Pathway 4:
Control Room Unfiltered Inleakage
2
3
2
*Pathway 5:
Control Room Exhaust
3
2
2
*Sources
3
11
20
30
*dose conversion factors filename
pal/newLOCA/nai-1101-001rev0.dct
*release fraction and timing filename
pal/newLOCA/pal loca_eccs_ast.rft
0.008333
1
1
*Iodine
010
*Overlying pool
*aerosol model
0
*elemental model
0
*organic model
0
*pH tracking
0
*Compartment detail
*Compartment 1:

1

*spray model

0

0

0

*filter model

0

*deposition model

0

0

*Compartment 2:
1

*spray model

0

0

0

*filter model

0

*deposition model

0

0

*Compartment 3:
1
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*spray model

0

0

0

*filter model
1
3

0 0 99 99 99
0.025 1413.6 99 99 99
720 1413.6 99 99 99
*deposition model
0
0
*Pathways:
*Pathway 1
*filter efficiency model
1
10
0.316667 0.294096 100 100 100
4.17 0.294096 100 100 100
11.11 0.294096 100 100 100
22.22 0.294096 100 100 100
111.11 0.294096 100 100 100
305.56 0.294096 100 100 100
402.78 0.294096 100 100 100
500 0.294096 100 100 100
597.22 0.294096 100 100 100
694.44 0.294096 100 100 100
*Pathway 2
*filter efficiency model
1
3
0 384.2 0 0
0.025 0 0 O
720 0 0 0 O
*Pathway 3
*filter efficiency model
1
3
0 0 99 99 99
0.025 1413.6 99 99 99
720 1413.6 99 99 99
*Pathway 4
*filter efficiency model
1
3
00O0O0O
0.025 85 0 0 O
720 85 0 0 O
*Pathway 5
*filter efficiency model
1
3
0 384.2 0 0 0O
0.025 1498.6
720 1498.6 0
*x/q tables
4
EAB
2
0 0.000539
720 0.000539
LPZ
6
0 6.66e-05
2 3.03e-05
8 2.04e-05
24 8.67e-06
96 2.54e-06
720 2.54e-06

0
0

000
00
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Control Room-Normal
6
0 0.0957
2 0.0759
8 0.0287
24 0.0219
96 0.0165
720 0.0165
Control Room-Emergency
6
0 0.000966
2 0.000792
8 0.000313
24 0.00022
96 0.000164
720 0.000164
*dose locations
3
*location name, compartment number and x/g table
EAB
2
1
*br model
1
4
0 0.00035
8 0.00018
24 0.00023
720 0.00023
*of model
0
*location x/g input to be included
0
*location name, compartment number and x/g table
LPZ
2
2
*br model
1
4
0 0.00035
8 0.00018
24 0.00023
720 0.00023
*of model
0
*location x/g input to be included
0
*location name, compartment number and x/g table
Control Room
3
0
*br model
1
2
0 0.00035
720 0.00035
*of model
1
4
01
24 0.6
96 0.4
720 0.4
*location x/g input to be included
1
*number of intake combinations
3
*intake combinations
213
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314

4 1 3

*time step count
3

0 le-06

0.001 0.02

720 0.02

*show plant, scenario, event, step, model
1

R o R R

HAHHAFHHAHH A A A A R
RADTRAD-NAI Version 1.la(QA) run on May 18, 2005 at 13:18:33
HEHHASH USSR SRS RS SRS S S S S S R A S R

H#HHHHHHH
Plant Description

R R R R

Number of Nuclides = 107

Inventory Power = 2.5806E+03 MWth
Plant Power Level = 2.7030E+03 MWth
Number of compartments = 3

Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00)
Name: Containment Sump
Compartment volume = 5.7577E+04 (Cubic feet)

Pathways into and out of compartment 1
Pathway to compartment number 2: SIRWT Backleakage

Compartment number 2

Name: Environment

Pathways into and out of compartment 2
Pathway to compartment number 3: Control Room Unfiltered Makeup
Pathway to compartment number 3: Control Room Filtered Makeup
Pathway to compartment number 3: Control Room Unfiltered Inleakage
Pathway from compartment number 1: SIRWT Backleakage
Pathway from compartment number 3: Control Room Exhaust

Compartment number 3
Name: Control Room

Compartment volume = 3.5923E+04 (Cubic feet)
Removal devices within compartment:
Filter(s)

Pathways into and out of compartment 3
Pathway to compartment number 2: Control Room Exhaust
Pathway from compartment number 2: Control Room Unfiltered Makeup
Pathway from compartment number 2: Control Room Filtered Makeup
Pathway from compartment number 2: Control Room Unfiltered Inleakage

Total number of pathways = 5

HAFHHFHHAHH A H A A R R R R
RADTRAD-NAI Version 1.la(QA) run on May 18, 2005 at 13:18:33

HEHHASHHSHH SRS RS SRS S S S A S R

HAFHAFHHAHHEH A H A A R R

Scenario Description
HH##HHHHHH

Time between shutdown and first release = 8.3330E-03 (Hours)
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Radioactive Decay is enabled
Calculation of Daughters is enabled

Iodine fractions
Aerosol =
Elemental =
Organic =

COMPARTMENT DATA

Compartment number

Compartment number

Compartment number

0.0000E+00
1.0000E+00
0.0000E+00

1: Containment Sump
2: Environment

3: Control Room

Compartment Filter Data

Time (hr)
0.0000E+00
2.5000E-02
7.2000E+02

PATHWAY DATA

Pathway number 1:

Pathway Filter:

Time (hr)

.1667E-01
.1700E+00
.1110E+01
.2220E+01
.1111E+02
.0556E+02
.0278E+02
.0000E+02
.9722E+02
.9444E+02

AU UT D WENRE W

Pathway number 2:

Pathway Filter:

Time (hr)

0.0000E+00
2.5000E-02
7.2000E+02

Pathway number 3:

Pathway Filter:

Time (hr)

0.0000E+00
2.5000E-02
7.2000E+02

Pathway number 4:

Pathway Filter:

Time (hr)

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

0.0000E+00 9.9000E+01 9.9000E+01 9.9000E+01
1.4136E+03 9.9000E+01 9.9000E+01 9.9000E+01
1.4136E+03 9.9000E+01 9.9000E+01 9.9000E+01

SIRWT Backleakage

Removal Data

Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
2.9410E-01 1.0000E+02 1.0000E+02 1.0000E+02
2.9410E-01 1.0000E+02 1.0000E+02 1.0000E+02
2.9410E-01 1.0000E+02 1.0000E+02 1.0000E+02
2.9410E-01 1.0000E+02 1.0000E+02 1.0000E+02
2.9410E-01 1.0000E+02 1.0000E+02 1.0000E+02
2.9410E-01 1.0000E+02 1.0000E+02 1.0000E+02
2.9410E-01 1.0000E+02 1.0000E+02 1.0000E+02
2.9410E-01 1.0000E+02 1.0000E+02 1.0000E+02
2.9410E-01 1.0000E+02 1.0000E+02 1.0000E+02
2.9410E-01 1.0000E+02 1.0000E+02 1.0000E+02

Control Room Unfiltered Makeup

Removal Data

Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
3.8420E+02 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Control Room Filtered Makeup

Removal Data

Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 9.9000E+01 9.9000E+01 9.9000E+01
1.4136E+03 9.9000E+01 9.9000E+01 9.9000E+01
1.4136E+03 9.9000E+01 9.9000E+01 9.9000E+01

Control Room Unfiltered Inleakage

Removal Data

°

Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
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0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-02 8.5000E+01 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 8.5000E+01 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 5: Control Room Exhaust

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 3.8420E+02 0.0000E+00 0.0000E+00 0.0000E+00
2.5000E-02 1.4986E+03 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+02 1.4986E+03 0.0000E+00 0.0000E+00 0.0000E+00

X/Q DATA

X/Q table 1: EAB

Time (hr) X/Q (s * m™-3)
0.0000E+00 5.3900E-04
7.2000E+02 5.3900E-04

X/Q table 2: LPZ

Time (hr) X/Q (s * m™-3)
0.0000E+00 6.6600E-05
2.0000E+00 3.0300E-05
8.0000E+00 2.0400E-05
2.4000E+01 8.6700E-06
9.6000E+01 2.5400E-06
7.2000E+02 2.5400E-06

X/Q table 3: Control Room-Normal

Time (hr) X/Q (s * m™-3)
0.0000E+00 9.5700E-02
2.0000E+00 7.5900E-02
8.0000E+00 2.8700E-02
2.4000E+01 2.1900E-02
9.6000E+01 1.6500E-02
7.2000E+02 1.6500E-02

X/Q table 4: Control Room-Emergency

Time (hr) X/Q (s * m™-3)
0.0000E+00 9.6600E-04
2.0000E+00 7.9200E-04
8.0000E+00 3.1300E-04
2.4000E+01 2.2000E-04
9.6000E+01 1.6400E-04
7.2000E+02 1.6400E-04

LOCATION DATA
Location EAB is in compartment 2
Using X/Q Table 1

Location Breathing Rate Data

Time (hr) Breathing Rate (m”™3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 2.3000E-04

Location LPZ is in compartment 2

Using X/Q Table 2

Location Breathing Rate Data

Time (hr) Breathing Rate (m”™3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04

2.4000E+01 2.3000E-04
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7.2000E+02 2.3000E-04
Location Control Room is in compartment 3

Inleakage X/Q Table Assignments
Inleakage Path Source Path X/Q Table

2 1 3
3 1 4
4 1 3

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec™-1)
0.0000E+00 3.5000E-04
7.2000E+02 3.5000E-04

Location Occupancy Factor Data

Time (hr) Occupancy Factor
0.0000E+00 1.0000E+00
2.4000E+01 6.0000E-01
9.6000E+01 4.0000E-01
7.2000E+02 4.0000E-01

USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS

Time Time step
0.0000E+00 1.0000E-06
1.0000E-03 2.0000E-02
7.2000E+02 2.0000E-02

HEHHA SRS S S R A R
RADTRAD-NAI Version 1.la(QA) run on May 18, 2005 at 13:18:33
HEHHHFHH AR R R R R

#H## # # O OHHHHE O HHHEE # # 0 HHHHH
# # # # # # # # # #
# # # # # # # # # #
# # # # # #HHHn A # #
# # # # # # # # #
# # # # # # # # #
HHHH HHHH # # HHHH #

HH##HHHHHH A
Dose, Detailed Model and Detailed Inventory Output
HH#HHHHHHH

Detailed model information at time (H) = 0.0083

EAB Doses:

Time (h) = 0.0083 Whole Body Thyroid Skin TEDE
Delta dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00 0.0000E+00

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

LPZ Doses:
Time (h) = 0.0083 Whole Body Thyroid Skin TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Control Room Doses:

Time (h) = 0.0083 Whole Body Thyroid Skin TEDE
Delta dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 O0.00OOE+00 0.0000E+00 0.0000E+00

Containment Sump Transport Group Inventory:



NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 0.0083 Atmosphere Sump

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) 0.0000E+00 0.0000E+00

Deposition Recirculating
Time (h) = 0.0083 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
Aerosols (kg) 0.0000E+00 0.0000E+00

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Environment Transport Group Inventory:

Present Release
Time (h) = 0.0083 Release Rate/s
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) 0.0000E+00 0.0000E+00

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Overlying

o O O o

o O O o

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

Integral
Release
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Transport Group Inventory:

Overlying
Time (h) = 0.0083 Atmosphere Sump Pool
Noble gases (atoms) 0.0000E+00 0.0000E+00 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 O0.00OOE+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00 0.0000E+00

Deposition Recirculating

Time (h) = 0.0083 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
Aerosols (kg) 0.0000E+00 0.0000E+00

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 0.0083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Detailed model information at time (H) = 0.0250
EAB Doses:
Time (h) = 0.0250 Whole Body Thyroid Skin
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00

LPZ Doses:

TEDE
0.0000E+00
0.0000E+00
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 0.0250
Delta dose (rem)
Accumulated dose

Whole Body
0.0000E+00
(rem) 0.0000E+00

Control Room Doses:

Time (h) = 0.0250 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 0.0000E+00

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 0.0250 ci

Rb-86 5.1155E+01
Sr-89 9.3140E-02
I-131 3.6151E+04
I-132 5.2223E+04
I-133 7.4351E+04
I-134 8.1376E+04
I-135 6.9158E+04
Xe-133 1.7915E+00
Xe-135 2.0109E+01
Cs-134 3.8388E+03
Cs-136 1.6150E+03
Cs-137 3.4015E+03
I-130 8.1062E+02
Kr-83m 8.3150E+00
Xe-131m 4.3886E-03
Xe-133m 1.2826E-01
Xe-135m 1.3055E+02
Cs-138 6.8679E+04
Cs-134m 1.2375E+03
Rb-88 2.9501E+04
Rb-89 3.5919E+04
Ba-137m 2.3608E+02
Br-82 1.3819E+02
Br-83 4.8686E+03
Br-84 8.4191E+03

Thyroid
0.0000E+00
0.0000E+00

Thyroid
0.0000E+00
0.0000E+00

kg
.2869E-07
.2059E-09
.9160E-04
.0593E-06
.5634E-05
.0505E-06
.9693E-05
.5709E-09
.8745E-09
.9670E-03
.2036E-05
.9106E-02
.1563E-07
.0302E-10
.2394E-11
.8585E-10
.4332E-09
.6231E-06
.5345E-07
.4576E-07
.5842E-07
.3897E-10
.2764E-07
.0819E-07
.1960E-07

P WREREANDMNNNMERPRPEREPNDUUOPSDDODNDMNIORFRWOUONWO

Containment Sump Transport Group Inventory:

Deposition Recirculating

Time (h) = 0.0250 Atmosphere
Noble gases (atoms) 8.9316E+16
Elemental I (atoms) 1.7683E+21
Organic I (atoms) 0.0000E+00
Aerosols (kg) 4.2098E-02
Time (h) = 0.0250 Surfaces
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
SIRWT Backleakage Transport Group
Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

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

o O O o

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

o O O o

Inventory:

Environment Transport Group Inventory:

Present
Time (h) = 0.0250 Release
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00

Release

Rate/s
0.0000E+00
0.0000E+00

Skin
0.0000E+00
0.0000E+00

Skin
0.0000E+00
0.0000E+00

Inventory:

Atoms
.4024E+18
.1693E+16
.3405E+21
.3082E+19
.9719E+20
.3709E+19
.7847E+19
.3336E+16
.5127E+16
.3334E+22
.7577E+19
.7190E+23
.9254E+18
.9241E+15
.4086E+14
.2943E+15
.3931E+15
.0829E+18
.8961E+17
.6818E+18
.7486E+18
.9296E+15
.3743E+17
.2361E+18
.5747E+17

ONORFRPRPAJORNMNRERE OR WD OORENDNDREDNDD

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Integral

Release
0.0000E+00
0.0000E+00

WHERUOUOORRPAENMPRARRPRPWONMREPUOUORJONMDWNRERWR

TEDE
.0000E+00
.0000E+00

TEDE
.0000E+00
.0000E+00

Bg

.8927E+12
.4462E+09
.3376E+15
.9322E+15
.7510E+15
.0109E+15
.5589E+15
.6285E+10
.4405E+11
.4204E+14
.9757E+13
.2586E+14
.9993E+13
.0766E+11
.6238E+08
.7456E+09
.8303E+12
.5411E+15
.5786E+13
.0915E+15
.3290E+15
.7348E+12
.1131E+12
.8014E+14
.1151E+14
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

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

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Transport Group Inventory:

Overlying
Time (h) = 0.0250 Atmosphere Sump Pool
Noble gases (atoms) 0.0000E+00 0.0000E+00 0.0000E+00
Elemental I (atoms) 0.0000E+00 0.0000E+00 0.0000E+00
Organic I (atoms) 0.0000E+00 0.0000E+00 0.0000E+00
Aerosols (kg) 0.0000E+00 0.0000E+00 0.0000E+00

Deposition Recirculating
Time (h) = 0.0250 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
Aerosols (kg) 0.0000E+00 0.0000E+00

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00

Elemental I (atoms) 0.0000E+00
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

0.0000E+00
0.0000E+00

(atoms)
(kg)

Organic I
Aerosols

Control Room Filtered Makeup Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Exhaust Transport Group Inventory:

Pathway
Time (h) = 0.0250 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00
Detailed model information at time (H) = 0.3167
EAB Doses:
Time (h) = 0.3167 Whole Body Thyroid Skin
Delta dose (rem) 0.0000E+00 O0.00OOE+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
LPZ Doses:
Time (h) = 0.3167 Whole Body Thyroid Skin
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Control Room Doses:
Time (h) = 0.3167 Whole Body Thyroid Skin
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00
Containment Sump Compartment Atmosphere Nuclide Inventory:
Time (h) = 0.3167 Cci kg Atoms
Rb-86 3.0338E+03 3.7285E-05 2.6109E+20
Sr-89 1.1688E+02 4.0232E-06 2.7223E+19
I-131 2.1437E+06 1.7291E-02 7.9488E+22
I-132 2.9579E+06 2.8656E-04 1.3073E+21
I-133 4.3835E+06 3.8695E-03 1.7521E+22
I-134 4.1521E+06 1.5564E-04 6.9948E+20
I-135 3.9798E+06 1.1332E-03 5.0552E+21
Xe-133 3.7096E+03 1.9818E-05 8.9736E+19
Xe-135 4.2257E+04 1.6547E-05 7.3814E+19
Cs-134 2.2777E+05 1.7604E-01 7.9116E+23
Cs-136 9.5765E+04 1.3066E-03 5.7858E+21
Cs-137 2.0182E+05 2.3203E+00 1.0199E+25
I-130 4.7317E+04 2.4261E-05 1.1239E+20
Kr-83m 1.5799E+04 7.6576E-07 5.5560E+18
Xe-131m 9.1232E+00 1.0892E-07 ©5.0071E+17
Xe-133m 2.6539E+02 ©5.9146E-07 2.6781E+18
Xe-135m 2.1068E+05 2.3128E-06 1.0317E+19

COWU R IWORRERRERREJIAR

TEDE
.0000E+00
.0000E+00

TEDE
.0000E+00
.0000E+00

TEDE
.0000E+00
.0000E+00

Bq

.1225E+14
.3247E+12
.9315E+16
.0944E+17
.6219E+17
.5363E+17
.4725E+17
.3726E+14
.5635E+15
.4275E+15
.5433E+15
.4675E+15
.7507E+15
.8457E+14
.3756E+11
.8194E+12
.7951E+15
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Cs-138
Cs-134m
Rb-88
Rb-89
Ba-137m
Br-82
Br-83
Br-84

.1681E+06
.8478E+04
.2396E+06
.5949E+05
.8326E+05
.1526E+03
.6544E+05
.4112E+05

W NoOR VR ONW

.4871E-05
.4915E-06
.0326E-05
.9032E-06
.4076E-07
.5303E-06
.6803E-05
.8460E-06

B R JWo R o

Containment Sump Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Atmosphere
1.8260E+20
1.0440E+23
0.0000E+00
2.4978E+00

Deposition Recirculating

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

o O O o

SIRWT Backleakage Transport Group

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

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

o O o o

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

o O O o

Inventory:

Environment Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Present

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

o O o o

Release

Rate/s
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

SIRWT Backleakage Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

.2673E+20
.8162E+19
.0668E+19
.6710E+19
.4979E+18
.5303E+19
.2191E+20
.4742E+19

WREU R Www

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Integral
Release
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

P O Wwo Wik N

L1722E+17
.5337E+15
.5864E+16
.5501E+16
.7806E+15
.0165E+14
.8214E+15
.2621E+16
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Transport

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Group Inventory:

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

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

Overlying

o O o o

Pool

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

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 0.3167
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Detailed model information at time

EAB Doses:

Time (h) = 0.5083
Delta dose (rem)
Accumulated dose
LPZ Doses:

Time (h) = 0.5083
Delta dose (rem)

Accumulated dose
Control Room Doses:
Time (h) = 0.5083

Delta dose (rem)
Accumulated dose

Containment Sump Compartment Atmosphere Nuclide

Time 0.5083
Rb-86
Sr-89
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Ba-137m
Br-82
Br-83
Br-84

(h) =

(rem)

(rem)

(rem)

Containment Sump Transport Group Inventory:

0.5083
(atoms)
(atoms)

(atoms)
(kg)

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

0.5083
(atoms)
(atoms)

(atoms)
(kg)

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

Filter Pathway Nuclide

Time (h) = 0.5083
Rb-86

Sr-89

(H) = 0.5083
Whole Body Thyroid Skin
8.7186E-04 .0000E+00 1.3866E-03
8.7186E-04 .0000E+00 1.3866E-03
Whole Body Thyroid Skin
1.0773E-04 .0000E+00 1.7133E-04
1.0773E-04 .0000E+00 1.7133E-04
Whole Body Thyroid Skin
7.0156E-05 .0000E+00 3.7831E-03
7.0156E-05 .0000E+00 3.7831E-03
Inventory:
ci kg Atoms
4.9921E+03 6.1353E-05 4.2962E+20
2.2551E+02 7.7624E-06 5.2524E+19
3.5268E+06 2.8448E-02 1.3078E+23
4.7309E+06 4.5832E-04 2.0910E+21
7.1817E+06 6.3397E-03 2.8706E+22
6.1756E+06 2.3150E-04 1.0404E+21
6.4203E+06 1.8282E-03 8.1553E+21
9.7771E+03 5.2233E-05 2.3651E+20
1.1181E+05 4.3784E-05 1.9532E+20
3.7490E+05 2.8976E-01 1.3022E+24
1.5756E+05 2.1498E-03 9.5194E+21
3.3220E+05 3.8192E+00 1.6788E+25
7.7050E+04 3.9506E-05 1.8301E+20
3.9294E+04 1.9045E-06 1.3818E+19
2.4114E+01 2.8789E-07 1.3234E+18
6.9910E+02 1.5580E-06 7.0546E+18
4.7433E+05 ©5.2071E-06 2.3228E+19
4.3299E+06 1.0233E-04 4.4654E+20
1.0767E+05 1.3351E-05 6.0001E+19
1.6663E+06 1.3882E-05 9.4998E+19
9.3479E+05 6.7255E-06 4.5508E+19
3.2437E+05 6.0314E-07 2.6512E+18
1.3369E+04 1.2348E-05 9.0687E+19
4.1329E+05 2.6161E-05 1.8982E+20
4.3699E+05 6.2080E-06 4.4506E+19
Overlying
Atmosphere Sump Pool
4.7725E+20 0.0000E+00 0.000OE+00
1.7128E+23 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
4.1113E+400 O0.0000E+00 0.000OE+00

Deposition Recirculating

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

o O o o
o O o o

Inventory for

ci
2.3570E-01 2
1.2722E-02 4

Filter

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

SIRWT Backleakage

kg

.8967E-09
.3789E-10

Atoms
2.0284E+16
2.9629E+15

PR AR WOAWRRPRNORNMNREUORSD WNDNDNRR P

8.
4.

TEDE
.7186E-04
.7186E-04

TEDE
.0773E-04
.0773E-04

TEDE
.0156E-05
.0156E-05

Bg

.8471E+14
.3440E+12
.3049E+17
.7504E+17
.6572E+17
.2850E+17
.3755E+17
.6175E+14
.1371E+15
.3871E+16
.8298E+15
.2291E+16
.8508E+15
.4539E+15
.9220E+11
.5867E+13
.7550E+16
.6021E+17
.9837E+15
.1655E+16
.4587E+16
.2002E+16
.9464E+14
.5292E+16
.6168E+16

Bg
7208E+09
7070E+08
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Ba-137m
Br-82
Br-83
Br-84

.6650E+02
.2041E+02
.3881E+02
.8506E+02
.0313E+02
.7701E+01
.4390E+00
.5684E+01
.6378E+00
.9903E+02
.0834E+00
.0416E+01
.4135E+01
.6476E+01
.3119E-01
.9513E+01
.0632E+01

NFOAOR D JURWRE IR WNDWNDR
NRFRFUWWUUADRPRPRRPEREORENDNDRE

SIRWT Backleakage Transport Group Inventory:

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

0.5083
(atoms)
(atoms)

(atoms)
(kg)

Environment Integral Nuclide Release:

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

0.5083

Pathway
Filter
0.0000E+00
8.0825E+18
0.0000E+00
1.9411E-04

ci
.3951E-01
.1854E+00
.1671E+00
.3307E-03
.8575E-02
.5703E+01

N WENDO U
N oOoRRFENMDN

Environment Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 0.5083
Rb-86
Sr-89
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Ba-137m
Br-82
Br-83
Br-84

Present

Release
.1757E+15
.0000E+00
.0000E+00
.0000E+00

O O o
o O o R

Inventory for

ci
.3570E-01
.2722E-02
.6650E+02
.2041E+02
.3881E+02
.8506E+02
.0313E+02
.7701E+01
.4390E+00
.5684E+01
.6378E+00
.9903E+02
.0834E+00
.0416E+01
.4135E+01
.6476E+01
.3119E-01
.9513E+01
.0632E+01

NP D JURWEREOIRFPWNDWNDEREREDN
NP UOWWUO® R RERERREREORNDNDERE®N

.3430E-06 6.1738E+18
.1353E-08 9.7417E+16
.9909E-07 1.3543E+18
.0686E-08 4.8022E+16
.6316E-08 3.8504E+17
.3681E-05 6.1483E+19
.0150E-07 4.4945E+17
.8032E-04 7.9263E+20
.8652E-09 8.6405E+15
.7035E-09 2.0526E+16
.3035E-10 2.8329E+15
.8661E-10 4.0144E+15
.1754E-10 2.1486E+15
.0635E-11 1.3466E+14
.8301E-10 4.2817E+15
.2352E-09 8.9619E+15
.9310E-10 2.1013E+15
kg Atoms

.8823E-09 1.3051E+16
.4221E-09 1.0805E+16
.0503E-10 7.6209E+14
.5886E-11 7.3030E+13
.5969E-11 3.8926E+14
.8216E-10 1.2587E+15
Release Integral
Rate/s Release

.6329E+13 2.6338E+16
.0000E+00 O0.000QE+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

SIRWT Backleakage

kg Atoms
.8967E-09 2.0284E+16
.3789E-10 2.9629E+15
.3430E-06 6.1738E+18
.1353E-08 9.7417E+16
.9909E-07 1.3543E+18
.0686E-08 4.8022E+16
.6316E-08 3.8504E+17
.3681E-05 6.1483E+19
.0150E-07 4.4945E+17
.8032E-04 7.9263E+20
.8652E-09 8.6405E+15
.7035E-09 2.0526E+16
.3035E-10 2.8329E+15
.8661E-10 4.0144E+15
.1754E-10 2.1486E+15
.0635E-11 1.3466E+14
.8301E-10 4.2817E+15
.2352E-09 8.9619E+15
.9310E-10 2.1013E+15

SIRWT Backleakage Transport Group Inventory:

O R NP NNNMNORNRE R ONOORE R R 0O

NNNORNDNRE SR UONDOREREBE 0O o

.1604E+12
.1551E+12
.2536E+13
.0547E+13
.1216E+13
.5492E+11
.7524E+11
.8032E+11
.3460E+11
.3640E+12
.8808E+11
.6054E+12
.6330E+12
.0959E+11
.3354E+10
.2198E+11
.6337E+11

Bg

.9962E+10
.2886E+11
.0182E+10
.9234E+07
.4273E+09
.5100E+11

Bg

.7208E+09
.7070E+08
.1604E+12
.1551E+12
.2536E+13
.0547E+13
.1216E+13
.5492E+11
.7524E+11
.8032E+11
.3460E+11
.3640E+12
.8808E+11
.6054E+12
.6330E+12
.0959E+11
.3354E+10
.2198E+11
.6337E+11
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0825E+18
.0000E+00
.9411E-04

B o oo

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Exhaust Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Compartment

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

0.5083

Control Room Transport

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

ci kg
2.0440E-03 1.0920E-11
2.3380E-02 9.1552E-12
8.2166E-03 3.9824E-13
5.0421E-06 6.0196E-14
1.4615E-04 3.2573E-13
9.9212E-02 1.0891E-12

Group Inventory:

Atmosphere Sump

9.9784E+13 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

Atmosphere Nuclide Inventory:

Atoms
.9445E+13
.0840E+13
.8895E+12
.7673E+11
L4749E+12
.8585E+12

TN SIS

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

WUl WwWoJ

Bg

.5629E+07
.6505E+08
.0401E+08
.8656E+05
.4077E+06
.6708E+09
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Rerosols (kg)

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

o O o o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 0.5083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Detailed model information at time

EAB Doses:

Time (h) = 1.8083
Delta dose (rem)
Accumulated dose
LPZ Doses:

Time (h) = 1.8083
Delta dose (rem)
Accumulated dose

Control Room Doses:

Time (h) = 1.8083
Delta dose (rem)
Accumulated dose

(rem)

(rem)

(rem)

Whole Body
5.4906E-02
5.5777E-02

Whole Body
6.7842E-03
6.8920E-03

Whole Body
2.0440E-02
2.0511E-02

1.8083
Thyroid Skin
.0000E+00 9.1386E-02
.0000E+00 9.2773E-02
Thyroid Skin
.0000E+00 1.1292E-02
.0000E+00 1.1463E-02
Thyroid Skin
.0000E+00 1.1450E+00
.0000E+00 1.1488E+00

Containment Sump Compartment Atmosphere Nuclide Inventory:

Time (h) = 1.8083
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

MNNRNVNRRERRPW

ci
.0372E+04
.5795E+06
.0768E+05
.6970E+06
.2985E+06
.8585E+03
.0341E+04
.8872E+05
.0681E+04
.5513E+04
.2838E+04

P RO OWRBDJIULUW

kg

.7327E-04
.4368E-02
.8943E-01
.6815E-04
.0331E-04
.4160E-06
.2944E-04
.9613E-05
.1987E-06
.1876E-03
.1947E-05

NN R ONOOWOWN

Atoms

.6138E+21
.6788E+23
.2823E+24
.0981E+21
.7624E+20
.2858E+19
.4890E+21
.2838E+20
.0139E+19
.5281E+21
.4170E+19

W W J0OJ0 k> OoWwu K

TEDE
.4906E-02
.5777E-02

TEDE
.7842E-03
.8920E-03

TEDE
.0440E-02
.0511E-02

Bqg

.1238E+15
.8442E+16
.9843E+15
.2790E+16
.8045E+16
.8766E+13
.5262E+14
.9827E+15
.6519E+14
.4396E+14
.4501E+14
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143

PRPAOAOANRPNMREAERNMO®JORREFNMODAEWORWSMOAURUONUNNESSERPRSEJONMPUORWUOUONMRENONMNDNNEAENUUOWNDURSREODWOWEREOWORENDNWN

.5696E+04
.2866E+05
.9275E+05
.6844E+05
.3390E+05
.0290E+04
.6703E+05
.7457E+05
.5449E+05
.7365E+05
.9601E+04
.5145E+05
.6775E+05
.9494E+05
.0234E+06
.8560E+07
.3966E+07
.6360E+07
.5091E+07
.5519E+07
.3391E+05
.5528E+06
.2854E+06
.5778E+05
.0252E+06
.0759E+06
.5736E+06
.4867E+04
.3316E+04
.0559E+04
.1576E+04
.6038E+04
.6652E+04
.2693E+04
.6680E+03
.0141E+05
.8558E+01
.5214E+01
.5422E+01
.6577E+03
.6654E+00
.9544E+02
.0073E+00
.8204E+05
.4140E+05
.9002E+02
.6677E+04
.6424E+06
.1168E+06
.8106E+05
.6856E+06
.6256E+05
.2430E+03
.6150E+04
.5334E+03
.6440E+05
.3452E+05
.0499E+06
.5696E+03
.2392E+05
.9660E+04
.1499E+06
.4478E+04
.3821E+05
.6251E+05
.5236E+03
.9953E+01
.1354E+01
.2781E+03
.1653E+02

2

P NRFRPWRFROWNMWONUOWERERSDMPPRPRERPWUOROWIWNOOSPANMNNMNWRERPRWRONMJSUDOWONMREFROURROWONMEFEFOOD UERERRPRERNDEO®OUOO

.5714E-04
.8525E-04
.5675E-05
.3175E-03
.9919E-05
.3999E-02
.9789E-04
.4026E-03
.5195E-04
.4158E-04
.2584E-03
.5432E-05
.5683E-03
.2069E-04
.6546E-02
.3037E-01
.2906E-03
.9752E-02
.4056E-04
.2962E-02
.2496E-03
.9963E-04
.7664E+00
.3068E-02
.3283E+01
.5779E-05
.5154E-02
.8713E-05
.8911E-06
.3761E-07
.1610E-03
.4384E-05
.4627E-02
.3700E-04
.1951E-04
.0234E-03
.8364E-03
.4476E-01
.7680E-02
.5215E-02
.8524E-04
.9142E-05
.6615E-05
.9843E-04
.1087E-05
.0441E-06
.7167E-05
.1941E-05
.4456E-04
.9653E-05
.0703E-05
.1696E-06
.8540E-04
.4698E-02
.2279E-05
.6052E-06
.1846E-06
.1275E-05
.3134E-04
.8368E-05
.4336E-07
.9975E-06
.0772E-05
.8828E-08
.0701E-06
.1621E-08
.0309E-04
.3194E-04
.3195E-05
.2611E-09

UG oOo RO NMNREFRPNMRPENMRPUONMMNDMNDDONINDMNMONMEFWNDMRPNOMNMRERRRPONSNSPERPOWOWNEERNDMRPOSIS OO0 NERINDMNMNDNMNOONOORRRERED WD D

.1657E+21
.1684E+21
.3867E+20
.8630E+22
.1424E+20
.3634E+23
.1350E+21
.6510E+21
.0936E+20
.7135E+20
.4935E+22
.1209E+20
.5995E+22
.8533E+21
.5489E+22
.0590E+24
.5013E+22
.2527E+23
.2270E+21
.7820E+22
.6583E+21
.4592E+21
.9384E+24
.7866E+22
.0234E+26
.8499E+20
.5122E+23
.2462E+20
.5161E+19
.1281E+18
.2299E+21
.5537E+20
.1170E+22
.4192E+21
.8958E+20
.6182E+21
.1770E+21
.1673E+23
.6983E+23
.1298E+23
.2125E+21
.2183E+20
.1377E+20
.3824E+21
.2556E+20
.2382E+19
.6829E+20
.7631E+20
.3082E+20
.6809E+20
.1011E+20
.9138E+18
.0039E+20
.1534E+23
.0207E+20
.1170E+19
.3640E+18
.4055E+20
.5598E+21
.2845E+20
.3207E+18
.7572E+19
.1476E+20
.2059E+17
.7184E+19
.9292E+16
.1852E+21
.1263E+20
.9542E+19
.3107E+15

BB NN UOVURIEPEPNMNOWODD OORPRPRPAOAOFREPENMNONMNNMMNMNMNRERPARUODURNWORNMNWENDMOWSIWOMOOHFRONRFRRPREPOAOWRRPRWREOAOND® ORF RO

.5076E+14
.2160E+16
.0832E+16
.9323E+15
.9542E+15
.9707E+15
.1801E+15
.3859E+16
.1616E+16
.3825E+16
.8352E+15
.5204E+16
.2066E+15
.8313E+16
.8587E+17
.0567E+18
.2568E+18
.0853E+18
.2837E+17
.6842E+18
.6547E+15
.4453E+16
.4560E+16
.5438E+16
.4931E+16
.9810E+16
.5224E+16
.0301E+15
.2327E+15
.9068E+14
.2783E+15
.0734E+15
.7261E+15
.3965E+14
.5771E+14
.5952E+16
.7967E+12
.6290E+11
.7062E+11
.7234E+14
.1620E+10
.0931E+13
.5927E+11
.1535E+16
.3732E+16
.1831E+13
.1705E+14
.0877E+17
.2632E+17
.7799E+16
.3637E+17
.0148E+15
.1999E+14
.7075E+15
.3074E+14
.7827E+15
.9773E+15
.8846E+16
.5408E+14
.6785E+16
.4674E+15
.9545E+16
.6457E+15
.1138E+15
.7129E+15
.6373E+13
.9583E+12
.2701E+12
.7291E+13
.3114E+12
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Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-95
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.5459E+03
.8491E+02
.4621E+03
.7455E+03
.6547E+03
.6335E+03
.3360E+02
.9076E+04
.1100E+02
.8072E+03
.5405E+02
.1888E+01
.0576E+05
.0589E+05
.3033E+06
.4853E+05
.2382E+02
.8927E+03
.0457E+03

B OO NE SN PR OWUUNIWNDRE O
P WJORFRF OVOR®ERDUONDWEREDNDDS W

Containment Sump Transport Group Inventory:

1.8083
(atoms)
(atoms)

(atoms)
(kg)

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

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

1.8083
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) = 1.8083
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135

Atmosphere
1.0820E+22
1.3646E+24
0.0000E+00
2.6438E+01

o O O o

.5506E-07 2.2044E+18
.8544E-07 3.0772E+18
.6560E-03 1.0881lE+22
.2797E-05 9.2762E+19
.9319E-05 7.8080E+19
.6037E-06 1.4372E+19
.4978E-05 1.0164E+20
.1712E-07 2.1626E+18
.4719E-09 1.8702E+16
.0960E-05 4.3141E+19
.3356E-09 2.7776E+16
.1833E-10 7.5009E+14
.7617E-06 6.4601E+19
.7805E-05 7.1829E+20
.4580E-04 1.0579E+21
.2133E-06 6.6052E+19
.7173E-07 1.9204E+18
.0455E-05 7.7061E+19
.5547E-06 3.8530E+18

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

Deposition Recirculating

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

o O oo
o O oo

Inventory for

ci
.2566E+00
.1198E+02
.1260E+01
.3505E+02
.5637E+02
.1555E-01
.0401E+00
.8382E+01
.0830E+00
.0370E+00
.5090E+00
.0733E+00
.4887E+01
.7799E+01
.2999E+01
.6436E+01
.5852E+01
.2977E+01
.3953E+01
.6870E+02
.3770E+01
.7927E+00
.8785E+02
.3119E+01
.7717E+01
.9178E+02
.5256E+03
.1939E+03
.2855E+04
.2680E+03
.0404E+04

R U R 00O WEREOUNPEIWEREDNDUIUTO U 0T DD N WD W
NFEFRFRPONUVWRRORFRNMNWNWDDWRREPRERERPNDMNDNRPUOROINDORRO®

Filter

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

SIRWT Backleakage

kg Atoms
.9184E-08 6.2451E+17
.0739E-05 7.2662E+19
.5586E-04 1.0429E+21
.2427E-08 6.1166E+17
.0396E-08 1.3351E+17
.6378E-10 5.1107E+15
.6474E-07 1.0902E+18
.0281E-09 3.2913E+16
.2238E-09 7.9247E+15
.3447E-07 1.4863E+18
.3587E-09 1.4644E+16
.2974E-07 8.2244E+17
.3529E-07 8.2297E+17
.0992E-08 6.6864E+16
.6422E-06 9.6012E+18
.9327E-09 2.2555E+16
.7382E-06 2.6919E+19
.9070E-08 2.2408E+17
.7692E-07 1.3131E+18
.0000E-08 1.4005E+17
.7953E-08 1.3255E+17
.0382E-06 4.9229E+18
.9697E-09 4.1873E+16
.0994E-06 5.1322E+18
.2254E-07 5.6334E+17
.2668E-06 1.4904E+19
.2637E-05 2.4197E+20
.9694E-07 3.1796E+18
.1348E-05 5.1384E+19
.9748E-07 8.8748E+17
.9626E-06 1.3215E+19

RPNMNNMNMNMNOWRORRERFWRERONDRE OOW

WESNMNMDMWWROAOAWMNMONFUUORNMNNRRPRPRPERRERREPRPLPORIEDN

.5320E+14
.8417E+12
.1098E+13
.3858E+14
.8323E+14
.7439E+13
.9743E+13
.4458E+15
.0007E+13
.7787E+14
.6800E+13
.0985E+11
.5013E+16
.9178E+15
.5223E+16
.3996E+16
.3081E+13
.9203E+14
.4969E+14

Bag

.6850E+11
.1543E+13
.8663E+11
.2397E+13
.4857E+12
.5375E+10
.4948E+11
.7901E+12
.5107E+11
.8637E+11
.6683E+11
.8771E+11
.4008E+12
.1386E+12
.9609E+12
.7812E+11
.8652E+11
.2202E+12
.7363E+12
.2420E+12
.7295E+12
.6233E+11
.9503E+12
.2254E+12
.6155E+12
.6696E+13
.4145E+14
.6617E+14
.7565E+14
.9492E+14
.8495E+14
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LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Cs-134 5.4604E+02
Cs-136 2.2884E+02
Cs-137 4.8386E+02
Ba-139 2.1243E+02
Ba-140 5.0811E+02
La-140 1.2674E+01
La-141 7.9661E+00
La-142 2.0847E+00
Ce-141 1.2157E+01
Ce-143 1.1062E+01
Ce-144 9.2106E+00
Pr-143 4.4834E+00
Nd-147 1.9088E+00
Np-239 1.3848E+02
Pu-238 9.5869E-03
Pu-239 3.0036E-03
Pu-240 3.0448E-03
Pu-241 9.1958E-01
Am-241 3.2883E-04
Cm-242 5.8330E-02
Cm-244 1.3835E-03
I-130 1.3303E+02
Cs-138 1.3835E+03
Cs-134m 1.1494E+02
Rb-88 4.5892E+02
Rb-89 3.8840E+01
Sb-124 6.4027E-01
Sb-125 9.1114E+00
Sb-126 6.9761E-01
Te-131 5.2201E+01
Te-133 2.6559E+01
Te-134 2.0728E+02
Te-125m 1.8893E+00
Te-133m 1.4293E+02
Ba-141 7.8302E+00
Ba-137m 5.2911E+02
Pd-109 8.7813E+00
Rh-106 2.7287E+01
Rh-103m 5.1828E+01
Tc-101 3.0081E-01
Eu-154 1.5785E-02
Eu-155 1.2113E-02
Eu-156 2.5235E-01
La-143 2.3006E-02
Nb-97 1.8847E+00
Nb-95m 3.6508E-02
Pm-147 4.8610E-01
Pm-148 7.3948E-01
Pm-149 1.5113E+00
Pm-151 5.1993E-01
Pm-148m 1.0535E-01
Pr-144 8.4829E+00
Pr-144m 1.6980E-01
Sm-153 9.4910E-01
Y-94 8.9645E-02
Y-95 4.3214E-03
Y-91m 1.0170E+02
Br-82 2.4202E+01
Br-83 5.2646E+02
Br-84 1.4823E+02
Am-242 1.2316E-01
Np-238 1.5583E+00
Pu-243 7.9874E-01

2

WORNWNMNNMNMNONORDD IWAUDLOINDNEAENMNUONMREOID ORPURPONWOVOOWNWEWOAORREOUORD® GDUNMONEDDERNMORU WD

.2204E-04
.1223E-06
.5628E-03
.2987E-08
.9406E-06
.2802E-08
.4086E-09
.4563E-10
.2666E-07
.6658E-08
.8878E-06
.6581E-08
.3595E-08
.9692E-07
.5999E-07
.8324E-05
.3362E-05
.9269E-06
.5808E-08
.7599E-08
.7101E-08
.8210E-08
.2696E-08
.4253E-08
.8231E-09
.7944E-10
.6603E-08
.8248E-06
.3473E-09
.0921E-10
.3389E-10
.1747E-09
.0490E-07
.6008E-09
.0728E-10
.8384E-10
.1010E-09
.6659E-12
.5933E-09
.2944E-12
.9839E-08
.6050E-08
.5795E-09
.4898E-13
.0100E-11
.5841E-11
.2437E-07
.5009E-09
.8141E-09
.1149E-10
.9315E-09
.1226E-10
.3630E-13
.1639E-09
.5598E-13
.3362E-14
.4467E-09
.2355E-08
.3325E-08
.1058E-09
.5236E-10
.0129E-09
.0695E-10

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 1.8083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 3.1138E+20

NP WRPRNMNREPFRPRPRPUOOWSRNMNMEFRPNMORERPRPENMREFOSNMEBRARNMNUONMRG WOPARRPEPEPNMOAORRWRAEBABNMNMWRERFRREPRPONMPEEIRFROONONDOONLRER

.8967E+21
.3826E+19
.4453E+22
.6265E+16
.9855E+19
.8084E+16
.0161E+15
.1760E+14
.8223E+18
.0151E+16
.2077E+19
.8039E+17
.6660E+16
.5041E+18
.4170E+18
.2176E+20
.3529E+19
.2307E+19
.3941E+17
.3796E+16
.2206E+16
.1598E+17
.4268E+17
.4053E+16
.6163E+16
.8908E+15
CTTTTE+LT
.2515E+19
.9896E+16
.1797E+15
.0590E+15
.7750E+16
.0539E+17
.5360E+16
.5818E+14
.3247E+15
.2658E+16
.3552E+13
.3156E+15
.3681lE+13
.3400E+17
.0121E+17
.7678E+16
.0485E+12
.3521E+14
.0755E+14
.1482E+18
.8314E+16
.5416E+16
.8376E+15
.0067E+16
.6948E+14
.9156E+12
.5174E+15
.4839E+12
.4809E+11
.6192E+16
.6417E+17
.4179E+17
.5097E+16
.7916E+14
.5214E+16
.6071E+14

N URFROWRWWAWWRUNREFRERPONOODUTRPFRERREPWRNMNUOAANORPNWNRRS OO UOONDRPEWORREW®WUUOSERE WS DS JINDSEREJIRF2 0N

.0204E+13
.4670E+12
.7903E+13
.8598E+12
.8800E+13
.6894E+11
.9474E+11
.7133E+10
.4981E+11
.0930E+11
.4079E+11
.6589E+11
.0624E+10
.1238E+12
.5472E+08
.1113E+08
.1266E+08
.4025E+10
.2167E+07
.1582E+09
.1189E+07
.9222E+12
.1190E+13
.2527E+12
.6980E+13
.4371E+12
.3690E+10
.3712E+11
.5812E+10
.9314E+12
.8267E+11
.6694E+12
.9906E+10
.2882E+12
.8972E+11
.9577E+13
.2491E+11
.0096E+12
.9176E+12
.1130E+10
.8405E+08
.4819E+08
.3368E+09
.5122E+08
.9733E+10
.3508E+09
.7986E+10
.7361E+10
.5918E+10
.9238E+10
.8979E+09
.1387E+11
.2827E+09
.5117E+10
.3169E+09
.5989E+08
.7630E+12
.9548E+11
.9479E+13
.4846E+12
.5570E+09
.7656E+10
.9553E+10

Page B23 of B113



NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

(atoms)
(kg)

Organic I
Aerosols

Environment Integral Nuclide Release:

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

1.8083

0.0000E+00
6.2597E-03

ci
.2171E+01
.9551E+02
.9646E+02
.8190E-01
.1425E+00
.5110E+03

P OUORRFP 33
P ENDOWW

Environment Transport Group Inventory:

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

1.8083
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) = 1.8083
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239

Present

Release
.7362E+16
.0000E+00
.0000E+00
.0000E+00

oooN
O O O Ww

Inventory for

ci
.2566E+00
.1198E+02
.1260E+01
.3505E+02
.5637E+02
.1555E-01
.0401E+00
.8382E+01
.0830E+00
.0370E+00
.5090E+00
.0733E+00
.4887E+01
.7799E+01
.2999E+01
.6436E+01
.5852E+01
.2977E+01
.3953E+01
.6870E+02
.3770E+01
.7927E+00
.8785E+02
.3119E+01
.7717E+01
.9178E+02
.5256E+03
.1939E+03
.2855E+04
.2680E+03
.0404E+04
.4604E+02
.2884E+02
.8386E+02
.1243E+02
.0811E+02
.2674E+01
.9661E+00
.0847E+00
.2157E+01
.1062E+01
.2106E+00
.4834E+00
.9088E+00
.3848E+02

PR ORPRPNIFPFONMBAENUORUOUR Y000V OWREOUNRESWEREDNDUUIOUED O DB BRNDWND W
UONOANRPEARPRENMOARPRUWBNRPRPAUUTWRREPORERNMWNWHRRWRRREPRENMNNREPOOROINDORR®©

kg Atoms
.8557E-07 1.7458E+18
.1151E-07 1.3896E+18
.5222E-09 6.9089E+16
.1716E-09 9.9830E+15
.1461E-08 5.1893E+16
.6587E-08 7.3993E+16
Release Integral
Rate/s Release
.8003E+14 3.3404E+18
.0000E+00 0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

SIRWT Backleakage

kg Atoms
.9184E-08 6.2451E+17
.0739E-05 7.2662E+19
.5586E-04 1.0429E+21
.2427E-08 6.1166E+17
.0396E-08 1.3351E+17
.6378E-10 5.1107E+15
.6474E-07 1.0902E+18
.0281E-09 3.2913E+16
.2238E-09 7.9247E+15
.3447E-07 1.4863E+18
.3587E-09 1.4644E+16
.2974E-07 8.2244E+17
.3529E-07 8.2297E+17
.0992E-08 6.6864E+16
.6422E-06 9.6012E+18
.9327E-09 2.2555E+16
.7382E-06 2.6919E+19
.9070E-08 2.2408E+17
.7692E-07 1.3131E+18
.0000E-08 1.4005E+17
.7953E-08 1.3255E+17
.0382E-06 4.9229E+18
.9697E-09 4.1873E+16
.0994E-06 5.1322E+18
.2254E-07 5.6334E+17
.2668E-06 1.4904E+19
.2637E-05 2.4197E+20
.9694E-07 3.1796E+18
.1348E-05 5.1384E+19
.9748E-07 8.8748E+17
.9626E-06 1.3215E+19
.2204E-04 1.8967E+21
.1223E-06 1.3826E+19
.5628E-03 2.4453E+22
.2987E-08 5.6265E+16
.9406E-06 2.9855E+19
.2802E-08 9.8084E+16
.4086E-09 6.0161E+15
.4563E-10 6.1760E+14
.2666E-07 1.8223E+18
.6658E-08 7.0151E+16
.8878E-06 1.2077E+19
.6581E-08 2.8039E+17
.3595E-08 9.6660E+16
.9692E-07 1.5041E+18

U R OINDN

U R WSS INDPRPIPRPONMNWRANMNNWORONOWMNMONMRPRUORNMNMNMRERREPRPPEPRERORLRSREDN

Bag

.6703E+12
.9434E+13
.2691E+12
.7302E+09
.9027E+11
.5906E+13

Bq

.6850E+11
.1543E+13
.8663E+11
.2397E+13
.4857E+12
.5375E+10
.4948E+11
.7901E+12
.5107E+11
.8637E+11
.6683E+11
.8771E+11
.4008E+12
.1386E+12
.9609E+12
.7812E+11
.8652E+11
.2202E+12
.7363E+12
.2420E+12
.7295E+12
.6233E+11
.9503E+12
.2254E+12
.6155E+12
.6696E+13
.4145E+14
.6617E+14
.7565E+14
.9492E+14
.8495E+14
.0204E+13
.4670E+12
.7903E+13
.8598E+12
.8800E+13
.6894E+11
.9474E+11
.7133E+10
.4981E+11
.0930E+11
.4079E+11
.6589E+11
.0624E+10
.1238E+12
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Pu-238 9.5869E-03
Pu-239 3.0036E-03
Pu-240 3.0448E-03
Pu-241 9.1958E-01
Am-241 3.2883E-04
Cm-242 5.8330E-02
Cm-244 1.3835E-03
I-130 1.3303E+02
Cs-138 1.3835E+03
Cs-134m 1.1494E+02
Rb-88 4 .5892E+02
Rb-89 3.8840E+01
Sb-124 6.4027E-01
Sb-125 9.1114E+00
Sb-126 6.9761E-01
Te-131 5.2201E+01
Te-133 2.6559E+01
Te-134 2.0728E+02
Te-125m 1.8893E+00
Te-133m 1.4293E+02
Ba-141 7.8302E+00
Ba-137m 5.2911E+02
Pd-109 8.7813E+00
Rh-106 2.7287E+01
Rh-103m 5.1828E+01
Tc-101 3.0081E-01
Eu-154 1.5785E-02
Eu-155 1.2113E-02
Eu-156 2.5235E-01
La-143 2.3006E-02
Nb-97 1.8847E+00
Nb-95m 3.6508E-02
Pm-147 4.8610E-01
Pm-148 7.3948E-01
Pm-149 1.5113E+00
Pm-151 5.1993E-01
Pm-148m 1.0535E-01
Pr-144 8.4829E+00
Pr-144m 1.6980E-01
Sm-153 9.4910E-01
Y-94 8.9645E-02
Y-95 4.3214E-03
Y-91m 1.0170E+02
Br-82 2.4202E+01
Br-83 5.2646E+02
Br-84 1.4823E+02
Am-242 1.2316E-01
Np-238 1.5583E+00
Pu-243 7.9874E-01

2
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.5999E-07
.8324E-05
.3362E-05
.9269E-06
.5808E-08
.7599E-08
.7101E-08
.8210E-08
.2696E-08
.4253E-08
.8231E-09
.7944E-10
.6603E-08
.8248E-06
.3473E-09
.0921E-10
.3389E-10
.1747E-09
.0490E-07
.6008E-09
.0728E-10
.8384E-10
.1010E-09
.6659E-12
.5933E-09
.2944E-12
.9839E-08
.6050E-08
.5795E-09
.4898E-13
.0100E-11
.5841E-11
.2437E-07
.5009E-09
.8141E-09
.1149E-10
.9315E-09
.1226E-10
.3630E-13
.1639E-09
.5598E-13
.3362E-14
.4467E-09
.2355E-08
.3325E-08
.1058E-09
.5236E-10
.0129E-09
.0695E-10

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 1.8083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 3.1138E+20
Organic I (atoms) 0.0000E+00
Aerosols (kg) 6.2597E-03

AR WRNMNRPRPPRPUOWBNNRRENOAORRERRERENMNROANBABANUUONREBEWBERHRENORWADMNDNDWER R

.4170E+18
.2176E+20
.3529E+19
.2307E+19
.3941E+17
.3796E+16
.2206E+16
.1598E+17
.4268E+17
.4053E+16
.6163E+16
.8908E+15
LT7TTTTE+17
.2515E+19
.9896E+16
.1797E+15
.0590E+15
.7750E+16
.0539E+17
.5360E+16
.5818E+14
.3247E+15
.2658E+16
.3552E+13
.3156E+15
.3681E+13
.3400E+17
.0121E+17
.7678E+16
.0485E+12
.3521E+14
.0755E+14
.1482E+18
.8314E+16
.5416E+16
.8376E+15
.0067E+16
.6948E+14
.9156E+12
.5174E+15
.4839E+12
.4809E+11
.6192E+16
.6417E+17
.4179E+17
.5097E+16
.7916E+14
.5214E+16
.6071E+14

Control Room Unfiltered Makeup Transport Group Inventory:

Pathway
Time (h) = 1.8083 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg) 0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

NUPD VTR OWHREWWOANWWRUNMRPREONOOPRURPFEFRERWOGRENUOANJORNWNDRR O ONDREWRERW

.5472E+08
.1113E+08
.1266E+08
.4025E+10
.2167E+07
.1582E+09
.1189E+07
.9222E+12
.1190E+13
.2527E+12
.6980E+13
.4371E+12
.3690E+10
.3712E+11
.5812E+10
.9314E+12
.8267E+11
.6694E+12
.9906E+10
.2882E+12
.8972E+11
.9577E+13
.2491E+11
.0096E+12
.9176E+12
.1130E+10
.8405E+08
.4819E+08
.3368E+09
.5122E+08
.9733E+10
.3508E+09
.7986E+10
.7361E+10
.5918E+10
.9238E+10
.8979E+09
.1387E+11
.2827E+09
.5117E+10
.3169E+09
.5989E+08
.7630E+12
.9548E+11
.9479E+13
.4846E+12
.5570E+09
.7656E+10
.9553E+10
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Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O oo

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Exhaust Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Compartment Atmosphere Nuclide Inv

Time (h) = 1.8083
Xe-133

Xe-135

Kr-83m

Xe-131m

Xe-133m

Xe-135m

Control Room Transport

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway

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

Cci kg

1.5577E-01 8.3219E-10
1.6836E+00 6.5929E-10
4.3085E-01 2.0882E-11
3.9387E-04 4.7023E-12
1.1112E-02 2.4765E-11
4.3642E+00 4.7910E-11

Group Inventory:

Atmosphere Sump

7.2081E+15 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

entory:

Atoms
.7681E+15
.9410E+15
.5151E+14
.1617E+13
.1213E+14
.1372E+14

NEFENDRENDW

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

[

Control Room Unfiltered Inleakage Transport Group Inventory:

Bq

.7635E+09
.2295E+10
.5941E+10
.4573E+07
.1115E+08
.6148E+11
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

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

1.8083
(atoms)
(atoms)

(atoms)
(kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 1.8083
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

o O O o

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Detailed model information at time

EAB Doses:
Time (h) = 2.0000
Delta dose (rem)

Accumulated dose
LPZ Doses:

Time (h) = 2.0000
Delta dose (rem)
Accumulated dose
Control Room Doses:
Time (h) = 2.0000

Delta dose (rem)
Accumulated dose

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 2.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134

(rem)

(rem)

(rem)

NUWNODEREOUUWOWRORNMNDWNDMNDMNMNMNMNMNMNRERERERW

Whole Body
1.8253E-02
7.4030E-02

Whole Body
2.2553E-03
9.1473E-03

Whole Body
8.9723E-03
2.9483E-02

ci
.0590E+04
.5936E+06
.0865E+05
.6885E+06
.2475E+06
.0899E+03
.0629E+04
.2911E+05
.0594E+04
.5740E+04
.2863E+04
.5928E+04
.3095E+05
.9528E+05
.7082E+05
.3112E+05
.1012E+04
.6840E+05
.7740E+05
.3606E+05
.7677E+05
.0048E+04
.3970E+05
.6926E+05
.9719E+05
.0600E+06
.8765E+07
.2651E+07
.6447E+07
.1903E+07

(H) = 2.0000
Thyroid Skin
.0000E+00 3.1274E-02
.0000E+00 1.2405E-01
Thyroid Skin
.0000E+00 3.8643E-03
.0000E+00 1.5328E-02
Thyroid Skin
.0000E+00 5.1007E-01
.0000E+00 1.6589E+00
Inventory:
kg Atoms
3.7595E-04 2.6326E+21
5.4852E-02 3.7115E+23
7.9654E-01 5.3298E+24
4.6580E-04 3.0825E+21
9.9251E-05 6.4968E+20
3.8413E-06 2.5703E+19
8.4117E-04 5.5667E+21
2.3810E-05 1.5586E+20
6.1727E-06 3.9971E+19
1.1982E-03 7.5952E+21
1.1960E-05 7.4251E+19
6.6305E-04 4.2032E+21
6.9003E-04 4.1974E+21
5.6156E-05 3.4160E+20
8.3912E-03 4.9061E+22
1.9506E-05 1.1187E+20
2.4215E-02 1.3757E+23
1.9951E-04 1.1443E+21
1.4132E-03 6.7012E+21
1.4868E-04 6.9407E+20
1.4277E-04 6.7697E+20
5.3058E-03 2.5159E+22
4.4871E-05 2.0947E+20
5.6185E-03 2.6229E+22
6.2351E-04 2.8663E+21
1.6667E-02 7.6039E+22
2.3202E-01 1.0666E+24
3.1632E-03 1.4431E+22
4.9830E-02 2.2562E+23
8.2107E-04 3.6900E+21

ONFRPRPRPOWRRWRAOANDDRPRERELO®ONONIDD OO

TEDE
.8253E-02
.4030E-02

TEDE
.2553E-03
.1473E-03

TEDE
.9723E-03
.9483E-02

Bg

.1318E+15
.8962E+16
.0202E+15
.2475E+16
.6159E+16
.7327E+13
.6327E+14
.4770E+15
.6198E+14
.5238E+14
.4594E+14
.5932E+14
.2245E+16
.0925E+16
.0020E+16
.8514E+15
.9974E+15
.2308E+15
.3964E+16
.0934E+16
.3941E+16
.8518E+15
.4769E+16
.2626E+15
.8396E+16
.8722E+17
.0643E+18
.2081E+18
.0886E+18
.1043E+17
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Calculation Number: NAI-1180-002, Rev.

I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-95
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

W aOoOOUUNDRPE AP WEROPRPRUNIWNDMNRPROOAOFEONOONREFS®NMNMONWOVWORENWHERWONPEDROAONIJUNINMESRPREREDE JONDUUTONLOVWOAOANONODNDNWDND

.4964E+07
.9167E+05
.1577E+06
.3025E+06
.6453E+05
.0403E+06
.8587E+05
.5956E+06
.3474E+04
.3454E+04
.7742E+03
.2125E+04
.6316E+04
.7071E+04
.2911E+04
.7500E+03
.0606E+05
.8997E+01
.5351E+01
.5561E+01
.6996E+03
.6806E+00
.9811E+02
.0704E+00
.8034E+05
.5510E+05
.3825E+02
.0784E+04
.2654E+06
.8147E+06
.6296E+05
.4168E+06
.6939E+04
.2719E+03
.6565E+04
.5636E+03
.2463E+05
.1443E+05
.7541E+05
.6558E+03
.3255E+05
.5868E+04
.2555E+06
.4436E+04
.6661E+05
.6581E+05
.7693E+02
.0672E+01
.1906E+01
.2892E+03
.7148E+01
.7518E+03
.8657E+02
.4843E+03
.7753E+03
.7043E+03
.6448E+03
.3833E+02
.2535E+04
.6257E+02
.8367E+03
.0182E+02
.0485E+01
.9248E+05
.0632E+05
.1959E+06
.0871E+05
.2423E+02
.9429E+03
.9741E+03

2

P WS 9P ORFRPUONME®ONWOWRERENDMNDMDE WINMNRERP WOOERNBDWNMNONRERWSEDRRPRPONMOROAOBR OWNOOBDPPRAOANMNMNWRPWRERONMOUR WOAONRERERRE

.2804E-02
.5582E-03
.2365E-03
.7796E+00
.3160E-02
.3457E+01
.0272E-05
.5455E-02
.1420E-04
.9154E-06
.8279E-07
.1803E-03
.4802E-05
.4758E-02
.4023E-04
.2052E-04
.0435E-03
.8620E-03
.4697E-01
.8289E-02
.5622E-02
.8965E-04
.9946E-05
.7394E-05
.9756E-04
.6599E-05
.8138E-06
.6320E-05
.8781E-05
.1378E-04
.7408E-05
.0134E-05
.9744E-07
.8705E-04
.5100E-02
.2641E-05
.9126E-06
.0077E-06
.6078E-05
.3613E-04
.4787E-05
.5440E-07
.1940E-06
.0752E-05
.6806E-08
.1717E-06
.6889E-09
.0581E-04
.3313E-04
.3396E-05
.2669E-10
.2552E-07
.8978E-07
.6799E-03
.2979E-05
.9444E-05
.6192E-06
.5200E-05
.6290E-07
.7563E-09
.1028E-05
.8820E-09
.6681E-11
.1848E-05
.8203E-05
.3900E-04
.2269E-06
.7224E-07
.0649E-05
.5272E-06

WS FRPFUOURNNNWEREAMPNMNRPRPEFYQORPWONWOURWSNREPREPENMEARPNMNNOSMRPRPNRWONMENMRENMNNREPRPPASSAERPOOWONMNNSERENDREOISOV

.7114E+22
.0555E+21
.5159E+21
.9977E+24
.8275E+22
.0311E+26
.6113E+20
.5251E+23
.9122E+20
.5265E+19
.8957E+18
.3122E+21
.5713E+20
.1719E+22
.4328E+21
.9374E+20
.6687E+21
.2417E+21
.2230E+23
.7135E+23
.1400E+23
.2235E+21
.2383E+20
.1570E+20
.3784E+21
.6554E+20
.0517E+19
.0973E+20
.0682E+20
.9654E+20
.5800E+20
.3778E+20
.7192E+18
.0841E+20
.1728E+23
.0380E+20
.7986E+19
.5628E+18
.1720E+20
.5829E+21
.1224E+20
.5137E+18
.8436E+19
.1465E+20
.6592E+17
.7778E+19
.9883E+16
.1959E+21
.1725E+20
.0315E+19
.0603E+15
.0210E+18
.1048E+18
.0979E+22
.3501E+19
.8586E+19
.4434E+19
.0254E+20
.3541E+18
.9891E+16
.3405E+19
.8463E+16
.5931E+14
.8408E+19
.2121E+20
.0085E+21
.1811E+19
.9217E+18
.7552E+19
.7848E+18

P NMNNMNRPOWRWRRERPWEFRONMMRPPOOOWMNMDMBAENMNMNWOOR O0OOUNWWPDOFRREPRWORRPNCNINMNMNMNDMRERPORUOORNDWORNDMNDWEDNDOWOWOWERERRE

.6637E+18
.0792E+16
.1684E+17
.5192E+16
.5688E+16
.5491E+16
.6477E+16
.6039E+16
.3485E+15
.2378E+15
.6165E+14
.2986E+15
.0837E+15
.7416E+15
.4770E+14
.6075E+14
.6124E+16
.8129E+12
.6798E+11
.7575E+11
.7389E+14
.2181E+10
.1030E+13
.6160E+11
.1473E+16
.7939E+16
.7315E+13
.6900E+14
.3182E+17
.7814E+17
.7129E+16
.9423E+16
.5867E+15
.2106E+14
.7229E+15
.3185E+14
.3115E+15
.2339E+15
.2390E+16
.5727E+14
.3404E+16
.5712E+14
.3455E+16
.6441E+15
.1646E+15
.8351E+15
.2447E+13
.9849E+12
.2905E+12
.7699E+13
.4845E+12
.2382E+14
.9029E+12
.1920E+13
.3969E+14
.8506E+14
.7857E+13
.9918E+13
.5738E+15
.1915E+13
.7896E+14
.1167E+13
.8793E+11
.8222E+16
.9338E+15
.1249E+16
.8822E+16
.3097E+13
.9389E+14
.4704E+14
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Containment Sump Transport Group Inventory:

2.0000
(atoms)
(atoms)

(atoms)
(kg)

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

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Filter Pathway Nuclide

Time (h) = 2.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241

Atmosphere
1.3394E+22
1.3706E+24
0.0000E+00
2.6638E+01

o O o o

Overlying

Sump Pool
.0000E+00 O0.000QE+00
.0000E+00 0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O O o
o O O o

Inventory for

ci
.0510E+00
.0553E+02
.7641E+01
.2955E+02
.1737E+02
.8152E-01
.2746E+00
.9288E+01
.2391E+00
.5482E+00
.8164E+00
.5959E+00
.4192E+01
.5119E+01
.8895E+01
.3356E+01
.0609E+01
.2841E+01
.6010E+01
.1269E+02
.5850E+01
.2732E+01
.3906E+02
.3059E+01
.2648E+02
.2872E+03
.2105E+03
.7634E+03
.6089E+04
.8402E+03
.2838E+04
.8126E+02
.8539E+02
.0369E+02
.5080E+02
.6033E+02
.8034E+01
.8771E+00
.4865E+00
.5805E+01
.4325E+01
.1975E+01
.8316E+00
.4804E+00
.7962E+02
.2465E-02
.9052E-03
.9586E-03
.1956E+00
.2755E-04

AR WWERERRNMNUOREFRPRPNMNOFFONMMONMOR UR OORES®NMREONDMOPBRDNDWOJOOU OU OU UTWKEDND®LO
PRPFRPOAOANYNWOWNURFEFWOROWUWNDNROARD  PRPEPRERWWWUAORNMREPRPPEPWWRENOINDMENDRENDRER

Filter

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

SIRWT Backleakage

kg Atoms
.1124E-07 7.7893E+17
.3959E-05 9.4451E+19
.0264E-04 1.3559E+21
.1850E-07 7.8419E+17
.5249E-08 1.6528E+17
.0688E-09 7.1519E+15
.1508E-07 1.4233E+18
.2008E-09 4.7135E+16
.5703E-09 1.0169E+16
.0481E-07 1.9322E+18
.0426E-09 1.8889E+16
.6868E-07 1.0693E+18
.7554E-07 1.0678E+18
.4286E-08 B8.6901E+16
.1347E-06 1.2481E+19
.9623E-09 2.8460E+16
.1601E-06 3.4997E+19
.0756E-08 2.9110E+17
.5952E-07 1.7048E+18
.7823E-08 1.7657E+17
.6319E-08 1.7222E+17
.3498E-06 6.4005E+18
.1415E-08 5.3289E+16
.4293E-06 6.6726E+18
.5862E-07 7.2918E+17
.2400E-06 1.9344E+19
.6227E-05 3.0445E+20
.4899E-07 3.8733E+18
.4203E-05 6.4311E+19
.1892E-07 9.8387E+17
.6555E-06 1.6307E+19
.2655E-04 2.3664E+21
.8939E-06 1.7242E+19
.9404E-03 3.0508E+22
.5333E-08 6.6430E+16
.0198E-06 3.8799E+19
.2445E-08 1.3956E+17
.7465E-09 7.4594E+15
.7370E-10 7.3666E+14
.5467E-07 2.3690E+18
.1571E-08 9.0843E+16
.7544E-06 1.5701E+19
.6601E-08 3.6470E+17
.0660E-08 1.2561E+17
.7425E-07 1.9509E+18
.2809E-07 1.8423E+18
.2829E-05 1.5831E+20
.7373E-05 4.3592E+19
.1606E-05 2.9001E+19
.2457E-07 3.1128E+17

P& RFRPRPRPAPOODLONM®OTUTLOWANONMREPENBEENMNUOWWERED®RRPRPOPPWIWEOIEFEPNMNMNWONMMNMMNMRENMRNRRERREREW

Baq

.3489E+11
.5005E+13
.0227E+12
.5894E+13
.1743E+13
.1516E+10
.9516E+11
.5637E+12
.9385E+11
.4228E+11
.1521E+11
.4405E+11
.1151E+12
.7794E+12
.5491E+12
.2342E+12
.6254E+11
.5851E+12
.5524E+12
.8696E+12
.5464E+12
.7108E+11
.8451E+12
.5932E+12
.6799E+12
.7628E+13
.0379E+14
.2424E+14
.9531E+14
.1609E+14
.7500E+14
.5207E+13
.0559E+13
.2336E+13
.2797E+12
.4432E+13
.6725E+11
.6545E+11
.2002E+10
.8477E+11
.3003E+11
.4307E+11
.1577E+11
.1774E+10
.6459E+12
.6119E+08
.4449E+08
.4647E+08
.4236E+10
.5819E+07
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Calculation Number: NAI-1180-002, Rev. 2

Cm-242 7.5838E-02 2.2882E-08
Cm-244 1.7987E-03 2.2233E-08
I-130 1.6569E+02 8.4956E-08
Cs-138 1.3629E+03 3.2208E-08
Cs-134m 1.3698E+02 1.6986E-08
Rb-88 4.3512E+02 3.6248E-09
Rb-89 2.8682E+01 2.0636E-10
Sb-124 8.3236E-01 4.7585E-08
Sb-125 1.1846E+01 1.1473E-05
Sb-126 9.0658E-01 1.0848E-08
Te-131 5.7147E+01 9.9536E-10
Te-133 2.9111E+01 2.5636E-10
Te-134 2.2270E+02 6.6341E-09
Te-125m 2.4564E+00 1.3639E-07
Te-133m 1.6092E+02 6.3059E-09
Ba-141 6.5808E+00 9.0160E-11
Ba-137m 6.6821E+02 1.2425E-09
Pd-109 1.1304E+01 ©5.2794E-09
Rh-106 4.2385E+01 1.1907E-11
Rh-103m 6.7623E+01 2.0789E-09
Tc-101 2.2309E-01 1.7016E-12
Eu-154 2.0523E-02 7.7798E-08
Eu-155 1.5749E-02 3.3868E-08
Eu-156 3.2796E-01 ©5.9518E-09
La-143 1.7082E-02 1.8487E-13
Nb-97 2.2264E+00 8.2812E-11
Nb-95m 4.7462E-02 1.2460E-10
Pm-147 6.3200E-01 6.8176E-07
Pm-148 9.6043E-01 5.8458E-09
Pm-149 1.9600E+00 4.9464E-09
Pm-151 6.7283E-01 9.2072E-10
Pm-148m 1.3695E-01 6.4108E-09
Pr-144 1.1330E+01 1.4994E-10
Pr-144m 2.2291E-01 1.2291E-12
Sm-153 1.2304E+00 2.8054E-09
Y-94 7.6783E-02 7.3316E-13
Y-95 2.6673E-03 1.4420E-14
Y-91m 1.4428E+02 3.4711E-09
Br-82 3.0355E+01 2.8038E-08
Br-83 6.2695E+02 3.9686E-08
Br-84 1.4524E+02 2.0634E-09
Am-242 1.5880E-01 1.9646E-10
Np-238 2.0207E+00 7.7971E-09
Pu-243 1.0110E+00 3.8852E-10

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 2.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 3.9083E+20
Organic I (atoms) 0.0000E+00
Aerosols (kg) 7.8241E-03

Environment Integral Nuclide Release:

Time (h) = 2.0000 Cci kg

Xe-133 1.0231E+02 5.4658E-07
Xe-135 1.1172E+03 4.3747E-07
Kr-83m 2.6290E+02 1.2742E-08
Xe-131m 2.5872E-01 3.0888E-09
Xe-133m 7.2858E+00 1.6237E-08
Xe-135m 1.9235E+03 2.1116E-08

Environment Transport Group Inventory:

Present Release
Time (h) = 2.0000 Release Rate/s
Noble gases (atoms) 8.0499E+16 1.1180E+15
Elemental I (atoms) 0.0000E+00 0.0000E+00

.6942E+16
.4873E+16
.9355E+17
.4055E+17
.6337E+16
.4806E+16
.3963E+15
.3110E+17
.5275E+19
.1846E+16
.5757E+15
.1608E+15
.9815E+16
.5708E+17
.8553E+16
.8507E+14
.4616E+15
.9168E+16
.7649E+13
.2155E+16
.0146E+13
.0423E+17
.3159E+17
.2976E+16
.7853E+11
.1413E+14
.8985E+14
.7930E+18
.3786E+16
.9992E+16
.6720E+15
.6086E+16
.2705E+14
.1403E+12
.1042E+16
.6970E+12
.1407E+10
.2971E+16
.0591E+17
.8795E+17
.4793E+16
.8888E+14
.9729E+16
.6286E+14

OR PR NMNMNOBMRPRPUONWERENMNYSUONINDMNEWORPEFAOANUWNOAONRE® UOTUONDRENDNDDSRE WOV

Atoms
.4749E+18
.9515E+18
.2453E+16
.4199E+16
.3522E+16
.4194E+16

O dkF VRN

Integral

Release
4.7007E+18
0.0000E+00

W g U U NP UUONBSOPRUONJIWNDNRPOONR UOJONES®NMNDU OWORENDWS WERERUU OOODN

NN WO W

.8060E+09
.6552E+07
.1306E+12
.0427E+13
.0683E+12
.6099E+13
.0612E+12
.0797E+10
.3830E+11
.3543E+10
.1144E+12
.0771E+12
.2400E+12
.0887E+10
.9540E+12
.4349E+11
.4724E+13
.1826E+11
.5682E+12
.5020E+12
.2543E+09
.5934E+08
.8271E+08
.2135E+10
.3204E+08
.2378E+10
.7561E+09
.3384E+10
.5536E+10
.2519E+10
.4895E+10
.0671E+09
.1921E+11
.2476E+09
.5526E+10
.8410E+09
.8689E+07
.3384E+12
.1231E+12
.3197E+13
.3739E+12
.8757E+09
.4765E+10
.7407E+10

Bq

.7854E+12
.1336E+13
L7273E+12
.5728E+09
.6958E+11
.1169E+13

Page B30 of B113



NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

Organic I (atoms) 0.0000E+00 O.
Aerosols (kg) 0.0000E+00 0.

Filter Pathway Nuclide Inventory for

Time (h) = 2.0000 Ci

Rb-86 9.0510E+00 1
Sr-89 4.0553E+02 1
Sr-90 2.7641E+01 2
Sr-91 4.2955E+02 1
Sr-92 3.1737E+02 2
Y-90 5.8152E-01 1
Y-91 5.2746E+00 2
Y-92 6.9288E+01 7
Y-93 5.2391E+00 1
Zr-95 6.5482E+00 3
Zr-97 5.8164E+00 3
Nb-95 6.5959E+00 1
Mo-99 8.4192E+01 1
Tc-99m 7.5119E+01 1
Ru-103 6.8895E+01 2
Ru-105 3.3356E+01 4
Ru-106 2.0609E+01 6
Rh-105 4.2841E+01 5
Sb-127 9.6010E+01 3
Sb-129 2.1269E+02 3
Te-127 9.5850E+01 3
Te-127m 1.2732E+01 1
Te-129 2.3906E+02 1
Te-129m 4.3059E+01 1
Te-131m 1.2648E+02 1
Te-132 1.2872E+03 4
I-131 8.2105E+03 6
I-132 8.7634E+03 8
I-133 1.6089E+04 1
I-134 5.8402E+03 2
I-135 1.2838E+04 3
Cs-134 6.8126E+02 5
Cs-136 2.8539E+02 3
Cs-137 6.0369E+02 6
Ba-139 2.5080E+02 1
Ba-140 6.6033E+02 9
La-140 1.8034E+01 3
La-141 9.8771E+00 1
La-142 2.4865E+00 1
Ce-141 1.5805E+01 5
Ce-143 1.4325E+01 2
Ce-144 1.1975E+01 3
Pr-143 5.8316E+00 8
Nd-147 2.4804E+00 3
Np-239 1.7962E+02 7
Pu-238 1.2465E-02 7
Pu-239 3.9052E-03 6
Pu-240 3.9586E-03 1
Pu-241 1.1956E+00 1
Am-241 4.2755E-04 1
Cm-242 7.5838E-02 2
Cm-244 1.7987E-03 2
I-130 1.6569E+02 8
Cs-138 1.3629E+03 3
Cs-134m 1.3698E+02 1
Rb-88 4.3512E+02 3
Rb-89 2.8682E+01 2
Sb-124 8.3236E-01 4
Sb-125 1.1846E+01 1
Sb-126 9.0658E-01 1
Te-131 5.7147E+01 9
Te-133 2.9111E+401 2
Te-134 2.2270E+02 6
Te-125m 2.4564E+00 1

0000E+00
0000E+00

0.
0.

0000E+00
0000E+00

SIRWT Backleakage

kg

.1124E-07
.3959E-05
.0264E-04
.1850E-07
.5249E-08
.0688E-09
.1508E-07
.2008E-09
.5703E-09
.0481E-07
.0426E-09
.6868E-07
.7554E-07
.4286E-08
.1347E-06
.9623E-09
.1601E-06
.0756E-08
.5952E-07
.7823E-08
.6319E-08
.3498E-06
.1415E-08
.4293E-06
.5862E-07
.2400E-06
.6227E-05
.4899E-07
.4203E-05
.1892E-07
.6555E-06
.2655E-04
.8939E-06
.9404E-03
.5333E-08
.0198E-06
.2445E-08
.7465E-09
.7370E-10
.5467E-07
.1571E-08
.7544E-06
.6601E-08
.0660E-08
.7425E-07
.2809E-07
.2829E-05
.7373E-05
.1606E-05
.2457E-07
.2882E-08
.2233E-08
.4956E-08
.2208E-08
.6986E-08
.6248E-09
.0636E-10
.7585E-08
.1473E-05
.0848E-08
.9536E-10
.5636E-10
.6341E-09
.3639E-07

OAONRE D UVUNREFNMORPWUOUOUOWNDNBSRREPRERPREPORPRPONNSOSPWOWAWMERENMRPOONWWORNOANUOANRPRERNWNMNRORRERRRRAREORE IR O

Atoms

.7893E+17
.4451E+19
.3559E+21
.8419E+17
.6528E+17
.1519E+15
.4233E+18
.7135E+16
.0169E+16
.9322E+18
.8889E+16
.0693E+18
.0678E+18
.6901E+16
.2481E+19
.8460E+16
.4997E+19
.9110E+17
.7048E+18
.7657E+17
L7222E+17
.4005E+18
.3289E+16
.6726E+18
.2918E+17
.9344E+19
.0445E+20
.8733E+18
.4311E+19
.8387E+17
.6307E+19
.3664E+21
.7242E+19
.0508E+22
.6430E+16
.8799E+19
.3956E+17
.4594E+15
.3666E+14
.3690E+18
.0843E+16
.5701E+19
.6470E+17
.2561E+17
.9509E+18
.8423E+18
.5831E+20
.3592E+19
.9001E+19
.1128E+17
.6942E+16
.4873E+16
.9355E+17
.4055E+17
.6337E+16
.4806E+16
.3963E+15
.3110E+17
.5275E+19
.1846E+16
.5757E+15
.1608E+15
.9815E+16
.5708E+17

OCORFRFNWDDWRERRPROUOAOAONRE®RRERPPANONMDDUUDITUTLOWOANONMREPENBAENMNUOWWDDSB®RPRPOPPWIWEREIFEPNMNDNWONMMNMMNMMRENMRNMNRPRRRW

Bag

.3489E+11
.5005E+13
.0227E+12
.5894E+13
.1743E+13
.1516E+10
.9516E+11
.5637E+12
.9385E+11
.4228E+11
.1521E+11
.4405E+11
.1151E+12
.7794E+12
.5491E+12
.2342E+12
.6254E+11
.5851E+12
.5524E+12
.8696E+12
.5464E+12
.7108E+11
.8451E+12
.5932E+12
.6799E+12
.7628E+13
.0379E+14
.2424E+14
.9531E+14
.1609E+14
.7500E+14
.5207E+13
.0559E+13
.2336E+13
L2797E+12
.4432E+13
.6725E+11
.6545E+11
.2002E+10
.8477E+11
.3003E+11
.4307E+11
.1577E+11
.1774E+10
.6459E+12
.6119E+08
.4449E+08
.4647E+08
.4236E+10
.5819E+07
.8060E+09
.6552E+07
.1306E+12
.0427E+13
.0683E+12
.6099E+13
.0612E+12
.0797E+10
.3830E+11
.3543E+10
.1144E+12
.0771E+12
.2400E+12
.0887E+10
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Calculation Number: NAI-1180-002, Rev.

Te-133m 1.6092E+02
Ba-141 6.5808E+00
Ba-137m 6.6821E+02
Pd-109 1.1304E+01
Rh-106 4.2385E+01
Rh-103m 6.7623E+01
Tc-101 2.2309E-01
Eu-154 2.0523E-02
Eu-155 1.5749E-02
Eu-156 3.2796E-01
La-143 1.7082E-02
Nb-97 2.2264E+00
Nb-95m 4.7462E-02
Pm-147 6.3200E-01
Pm-148 9.6043E-01
Pm-149 1.9600E+00
Pm-151 6.7283E-01
Pm-148m 1.3695E-01
Pr-144 1.1330E+01
Pr-144m 2.2291E-01
Sm-153 1.2304E+00
Y-94 7.6783E-02
Y-95 2.6673E-03
Y-91m 1.4428E+02
Br-82 3.0355E+01
Br-83 6.2695E+02
Br-84 1.4524E+02
Am-242 1.5880E-01
Np-238 2.0207E+00
Pu-243 1.0110E+00

2

WL FEFNMNWNWRENOINMNRPERPONODUOR ORUWSNENDEREUOUORE OO

.3059E-09
.0160E-11
.2425E-09
.2794E-09
.1907E-11
.0789E-09
.7016E-12
.7798E-08
.3868E-08
.9518E-09
.8487E-13
.2812E-11
.2460E-10
.8176E-07
.8458E-09
.9464E-09
.2072E-10
.4108E-09
.4994E-10
.2291E-12
.8054E-09
.3316E-13
.4420E-14
.4711E-09
.8038E-08
.9686E-08
.0634E-09
.9646E-10
.7971E-09
.8852E-10

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 2.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 3.9083E+20
Organic I (atoms) 0.0000E+00
Aerosols (kg) 7.8241E-03

O BB RPNMNMNMNOPRPRUON WREPNMNMIONINMNRPEOWRRONDUOWN

.8553E+16
.8507E+14
.4616E+15
.9168E+16
.7649E+13
.2155E+16
.0146E+13
.0423E+17
.3159E+17
.2976E+16
.7853E+11
.1413E+14
.8985E+14
.7930E+18
.3786E+16
.9992E+16
.6720E+15
.6086E+16
.2705E+14
.1403E+12
.1042E+16
.6970E+12
.1407E+10
.2971E+16
.0591E+17
.8795E+17
.4793E+16
.8888E+14
.9729E+16
.6286E+14

Control Room Unfiltered Makeup Transport Group Inventory:

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

Control Room Filtered Makeup Transport Group Inventory:

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

WU UON®ORUNIWNROOANR U ONDES®NDNDOM

Control Room Unfiltered Inleakage Transport Group Inventory:

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

Control Room Exhaust Transport Group Inventory:

Pathway

.9540E+12
.4349E+11
.4724E+13
.1826E+11
.5682E+12
.5020E+12
.2543E+09
.5934E+08
.8271E+08
.2135E+10
.3204E+08
.2378E+10
.7561E+09
.3384E+10
.5536E+10
.2519E+10
.4895E+10
.0671E+09
.1921E+11
.2476E+09
.5526E+10
.8410E+09
.8689E+07
.3384E+12
.1231E+12
.3197E+13
.3739E+12
.8757E+09
.4765E+10
.7407E+10
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Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Compartment Atmosphere Nuclide Inv

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

2.0000

Control Room Transport

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

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

ci kg
2.0636E-01 1.1025E-09
2.2063E+00 8.6393E-10
5.4047E-01 2.6195E-11
5.2390E-04 6.2547E-12
1.4716E-02 3.2797E-11
5.4399E+00 5.9718E-11

Group Inventory:

Atmosphere Sump

9.4794E+15 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 O0.000O0E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

entory:

Atoms
.9918E+15
.8539E+15
.9006E+14
.8753E+13
.4850E+14
.6639E+14

N R NRFE WD

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

N UTRE R o3

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Exhaust Transport Group Inventory:

Time (h) = 2.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Detailed model information at time (H) =

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

4.1

700

Bg

.6353E+09
.1631E+10
.9997E+10
.9384E+07
.4449E+08
.0128E+11
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

EAB Doses:

Time (h) = 4.1700
Delta dose (rem)
Accumulated dose (rem)

LPZ Doses:

Time (h) = 4.1700
Delta dose (rem)
Accumulated dose (rem)
Control Room Doses:
Time (h) = 4.1700

Delta dose (rem)
Accumulated dose (rem)

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 4.1700
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239

P S O0OOUNMDDUOAOWNDMRENMNWNONODOWDRUORNEEREREJUUOWUOWEROONMNMDWNDNMNMREANDEJIRERLRW

Whole Body
2.7359E-01
3.4762E-01

Whole Body
1.5380E-02
2.4527E-02

Whole Body
1.8085E-01
2.1033E-01

ci
.0467E+04
.5906E+06
.0858E+05
.4403E+06
.1567E+05
.5624E+03
.2068E+04
.7509E+05
.7733E+04
.5698E+04
.0902E+04
.5910E+04
.2328E+05
.9322E+05
.7021E+05
.3380E+04
.0944E+04
.6590E+05
.7106E+05
.8985E+05
.7366E+05
.0024E+04
.2231E+05
.6913E+05
.7256E+05
.9603E+06
.8526E+07
.9375E+07
.2497E+07
.1561E+06
.5789E+07
.1631E+05
.8000E+06
.3008E+06
.5929E+05
.0389E+06
.3083E+05
.5812E+06
.5598E+05
.4268E+04
.6819E+03
.2020E+04
.3771E+04
.7029E+04
.3044E+04
.6881E+03
.8706E+05
.8980E+01
.5346E+01

NNNREPFWRONNMBAENWNNRRPWAMRRERPARPRPNMRRUOUODWURRERERERRENDNROUONODRREU D OOOU WU W

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

Thyroid
.0000E+00
.0000E+00

kg

.7444E-04
.4748E-02
.9600E-01
.9733E-04
.6938E-05
.3858E-06
.9985E-04
.9374E-05
.3151E-06
.1962E-03
.0934E-05
.6260E-04
.7403E-04
.5763E-05
.3723E-03
.3892E-05
.4194E-02
.9656E-04
.3895E-03
.0489E-04
.4159E-04
.3033E-03
.4490E-05
.6141E-03
.9262E-04
.6339E-02
.3010E-01
.8770E-03
.6342E-02
.5579E-04
.0191E-02
.8953E-03
.4459E-03
.7783E+00
.3089E-02
.3441E+01
.0225E-05
.5258E-02
.8063E-04
.2911E-06
.5721E-07
.1766E-03
.0970E-05
.4745E-02
.4220E-04
.1976E-04
.9616E-03
.8610E-03
.4689E-01

AN RPOWORRPRPRPOFUONRENRS INORNINMNMENMNOBROARRE I WD DT WWUOUUWNUWN

Skin
5.1440E-01
6.3844E-01

Skin
2.8917E-02
4.4244E-02

Skin
1.0635E+01
1.2294E+01

Inventory:

Atoms
.6220E+21
.7045E+23
.3263E+24
.6294E+21
.7270E+20
.6111E+19
.9550E+21
.2319E+20
.4417E+19
.5827E+21
.7883E+19
.2003E+21
.1001E+21
.3921E+20
.8950E+22
.9673E+19
.3745E+23
.1273E+21
.5886E+21
.8967E+20
.7138E+20
.5147E+22
.6101E+20
.6209E+22
.7243E+21
.4540E+22
.0578E+24
.5635E+21
.0983E+23
.0016E+20
.5460E+22
.2166E+22
.5372E+22
.9918E+24
.7958E+22
.0304E+26
.7626E+19
.5166E+23
.2071E+21
.8327E+19
.0908E+18
.2965E+21
.4099E+20
.1665E+22
.4411E+21
.9060E+20
.4623E+21
.2393E+21
.2209E+23

UOFRNMNWORREPNRFFOUORIWOWWRRRERPLINRPREREPFOAONMERENMRFEFONMWORREOSIOOREORNDUUDOGRE

TEDE
.7359E-01
.4762E-01

TEDE
.5380E-02
.4527E-02

TEDE
.8085E-01
.1033E-01

Bg

.1273E+15
.8850E+16
.0175E+15
.3291E+16
.6480E+16
.6881lE+14
.1651E+14
.7579E+16
.5612E+14
.5081E+14
.7339E+14
.5867E+14
.1961E+16
.0849E+16
.9976E+15
.4550E+15
.9949E+15
.1385E+15
.3729E+16
.1824E+16
.3825E+16
.8509E+15
.6725E+16
.2577E+15
.7485E+16
.8353E+17
.0555E+18
.1688E+17
.9424E+18
.5377E+17
.3242E+18
.3903E+16
.2560E+17
.5129E+16
.5494E+16
.5441E+16
.2241E+16
.5504E+16
.7713E+15
.9791E+14
.3623E+14
.2947E+15
.9895E+15
.7401E+15
.5261E+14
.5846E+14
.5421E+16
.8123E+12
.6779E+11
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Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-95
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.5551E+01
.6964E+03
.6813E+00
.9799E+02
.0656E+00
.1350E+05
.2094E+06
.4035E+03
.4756E+04
.8848E+06
.9179E+05
.7542E+05
.5172E+04
.5565E+02
.2663E+03
.6531E+04
.5433E+03
.1115E+05
.1487E+04
.0099E+05
.6504E+03
.2397E+05
.8501E+02
.2347E+06
.9700E+04
.3981E+05
.7036E+05
.5224E+00
.0617E+01
.1863E+01
.2830E+03
.1814E-01
.3260E+03
.8633E+02
.4831E+03
.7293E+03
.4841E+03
.5067E+03
.3715E+02
.8128E+04
.8503E+02
.6803E+03
.6756E+00
.2765E-03
.2440E+05
.0182E+05
.1695E+06
.9762E+04
.6791E+02
.7061E+03
.9319E+03

N JUOUONREFEFRONMNMOUUNIWONMNRPRWRERPOOORNMREPFWNMRPFRERORPNMRPR WD WONDMRENDMNDNUOOONDEUUSDSINDERE®DRF

2

PN JOFRPRPRPNMEREAPONWORPNMNMAERPRPRPNMNRPORPOWRASANMPPUOWORRAEAMEPRPRERWOORNUUNOOOOBD DO

Containment Sump Transport Group Inventory:

4.1700
(atoms)
(atoms)

(atoms)
(kg)

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

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

4.1700
(atoms)
(atoms)

(atoms)
(kg)

Atmosphere
3.9036E+22
1.3248E+24
0.0000E+00
2.6619E+01

o O o o

.8244E-02 1.7124E+23
.5591E-02 1.1392E+23
.8987E-04 1.2241E+21
.9909E-05 2.2374E+20
.7335E-05 2.1555E+20
.6329E-04 1.2197E+21
.8617E-05 4.2530E+20
.8695E-05 1.3191E+20
.4432E-04 6.5345E+20
.4603E-05 2.8818E+20
.8958E-06 3.0092E+19
.4153E-05 1.5349E+20
.2639E-07 8.6495E+17
.8393E-09 1.2446E+16
.8673E-04 9.0686E+20
.5067E-02 2.1712E+23
.2397E-05 2.0264E+20
.9359E-06 8.8996E+18
.8922E-07 8.5677E+17
.0083E-06 1.3520E+19
.3583E-04 2.5815E+21
.8581E-06 2.1997E+19
.5348E-09 1.0826E+16
.1552E-06 1.8265E+19
.8541E-05 1.0244E+20
.9278E-08 2.2315E+17
.3115E-06 4.8595E+19
.1612E-11 6.9238E+13
.0560E-04 1.1951E+21
.3304E-04 5.1688E+20
.3284E-05 8.9883E+19
.2786E-12 5.3845E+12
.2371E-07 7.6804E+17
.8916E-07 3.1009E+18
.6786E-03 1.0973E+22
.2699E-05 9.2362E+19
.8888E-05 7.6339E+19
.4302E-06 1.3680E+19
.5145E-05 1.0231E+20
.3691E-07 2.6636E+18
.8801E-09 2.0409E+16
.0671E-05 4.2002E+19
.5548E-11 1.6367E+14
.2307E-14 7.8015E+10
.9833E-05 1.3125E+20
.4044E-05 6.9067E+20
.4030E-05 5.3713E+20
.2281E-07 3.0312E+18
.0257E-07 1.7483E+18
.9735E-05 7.5240E+19
.1267E-06 2.7922E+18

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

Deposition Recirculating

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

o O o o

o O o o

Filter Pathway Nuclide Inventory for

Filter

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

SIRWT Backleakage

FNMNNMRE AP WWOOURWRERRERONMRPOOARE®BNMNNURUOUROADD WWIRREREPFROURENDMNDOS®ENDREOONRWU

.7537E+11
.7377E+14
.2208E+10
.1025E+13
.6143E+11
.9000E+16
.4747E+16
.8931E+13
.3960E+15
L1774E+17
.0796E+16
.0191E+16
.6136E+14
.4591E+12
.2085E+14
.7216E+15
.3110E+14
.1125E+15
.9501E+14
.7365E+15
.5707E+14
.5870E+15
.8455E+12
.2682E+16
.4689E+15
.1730E+15
.0003E+16
.6329E+10
.9828E+12
.2889E+12
.7471E+13
.3714E+09
.2306E+14
.8942E+12
.1876E+13
.3798E+14
.7691E+14
.2747E+13
.9875E+13
.7807E+15
.2746E+13
.7317E+14
.8995E+10
.4230E+07
.0503E+16
.7672E+15
.3272E+16
.1012E+15
.1013E+13
.8513E+14
.0848E+14
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Time (h) = 4.1700
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106

P WNRPRRFRPROORRWDDWONMENMNNPPAOAONMREARPRLPAPOOCTONSDRRUWNENMWOWRERONMWWOWDRBRNDMEEPPRPRPOAOPP WUOWRJONMNMNMMNMENMRESMNDMMOCRE ORFRDN

ci

.9289E+01
.4632E+03
.9876E+01
.3248E+03
.5830E+02
.2453E+00
.0335E+01
.4420E+02
.6311E+01
.3638E+01
.9227E+01
.3833E+01
.9736E+02
.6971E+02
.4854E+02
.5894E+01
.4455E+01
.5260E+02
.4131E+02
.4256E+02
.4371E+02
.6013E+01
.6440E+02
.5557E+02
.3468E+02
.5626E+03
.7125E+04
.8060E+04
.9897E+04
.8711E+03
.4034E+04
.2119E+03
.2221E+02
.9601E+03
.0431E+02
.3743E+03
.4529E+02
.3254E+01
.3868E+00
.7051E+01
.9459E+01
.3259E+01
.1199E+01
.9114E+00
.3198E+02
.5053E-02
.4115E-02
.4304E-02
.3199E+00
.5465E-03
.7410E-01
.4992E-03
.8832E+02
.7677E+02
.6478E+02
.2827E+01
.4577E-01
.0044E+00
.2801E+01
.2592E+00
.0224E+02
.9764E+01
.2891E+01
.8768E+00
.1404E+02
.7018E-01
.1483E+03
.6518E+01
.2860E+02

WHE WNMNSEBANRERRERPWOWRARPRPRPEPEPWOAOANODOBR D®ANNMNNRERFWORINMNMENMWRENRRPORAMPENMRPUUOWDSERP,ORRENMREOQUOOARRES®®OIU WU W

kg

.5997E-07
.0364E-05
.3219E-04
.6547E-07
.2373E-08
.8030E-09
.2918E-07
.6164E-08
.8890E-09
.1003E-06
.0058E-08
.0949E-07
.2000E-07
.1293E-08
.7011E-06
.2778E-08
.2255E-05
.8080E-07
.2781E-06
.6483E-08
.3024E-07
.8781E-06
.1725E-08
.1641E-06
.4511E-07
.5029E-05
.1880E-04
.7496E-06
.4047E-05
.4511E-07
.6913E-06
.7095E-03
.2583E-05
.2535E-02
.8604E-08
.2431E-05
.6140E-07
.1119E-09
.3659E-10
.0022E-06
.4477E-08
.3563E-05
.1482E-07
.1016E-07
.7242E-06
.6317E-06
.2710E-04
.2773E-05
.1936E-05
.5060E-07
.2701E-08
.0334E-08
.5038E-07
.5408E-09
.2833E-08
.0686E-10
.7682E-12
.7176E-07
.1454E-05
.8998E-08
.7807E-09
.7405E-10
.7671E-09
.9287E-07
.4687E-09
.3316E-12
.9946E-09
.7054E-08
.6129E-11

NOFFONMNMRPJORRPRPORSIFEFNMNRPRENRPRPRPRPUOCADRPUIWORREPRERPREPOOUNPRPRORNSIEFEFAONMNMENMNODOREROI®E WWWOHOONOWWU U WD WN

Atoms

.5207E+18
.4078E+20
.8993E+21
.4186E+18
.4283E+17
.2212E+16
.4873E+18
.0218E+17
.1658E+16
.9749E+18
.2441E+16
.8636E+18
.7714E+18
.1201E+17
.5026E+19
.3286E+16
.2644E+20
.0370E+18
.0604E+18
.5041E+17
.1756E+17
.3131E+19
.4810E+17
.4108E+19
.5059E+18
.8565E+19
.0058E+21
.9820E+18
.9944E+20
.5215E+17
.3231E+19
.6829E+21
.5717E+19
.9057E+22
.0601E+16
.3950E+20
.1244E+18
.7562E+16
.0033E+15
.5516E+18
.1364E+17
.6721E+19
.3258E+18
.5127E+17
.8641E+18
.6589E+18
.7222E+20
.5751E+20
.0479E+20
.1260E+18
.0580E+17
.9827E+17
.1599E+18
.8543E+16
.4755E+17
.3125E+14
.1965E+13
.3416E+17
.9971E+20
.8639E+17
.1861E+15
.8809E+14
.2436E+16
.3745E+18
.0234E+16
.9582E+12
.7559E+16
.4224E+16
.0526E+14

AR 0P WWdWRPRPOPMORPRPNMNRFPUORFRUDURNWOWLSIRPRENRFROUUORNJWORRPREROAORREPRUNMEFRENDMREPUNDWOOREONJOOANREIEFENDD® WU R

Bg

.0837E+12
.4137E+13
.6954E+12
.9019E+13
.4357E+13
.5708E+11
.5239E+11
.6436E+13
.0352E+11
.7459E+11
.1139E+11
.8181E+11
.1002E+13
.9793E+12
.1961E+12
.1781E+12
.7548E+12
.6464E+12
.2629E+13
.0075E+13
.2717E+13
.7025E+12
.4583E+13
.7561E+12
.6083E+13
.6882E+14
.0036E+15
.6820E+14
.8462E+15
.4323E+14
.2593E+15
.1839E+13
.4122E+13
.2524E+13
.1259E+13
.7848E+13
.3759E+12
.6041E+11
.2531E+11
.1109E+12
.8300E+12
.6006E+12
.8438E+11
.2972E+11
.3383E+13
.6670E+09
.2227E+08
.2924E+08
.5984E+11
.7222E+07
.0142E+10
.4047E+08
.8068E+13
.0241E+13
.7967E+12
.7459E+11
.0935E+09
.1116E+11
.5836E+12
.2059E+11
.7828E+12
.3127E+11
.4370E+12
.2844E+11
.2193E+12
.2967E+09
.9486E+13
.3512E+12
.7583E+12
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Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-95
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.4869E+02
.4004E-03
.4154E-02
.6904E-02
.1802E+00
.0867E-04
.0593E+00
.7139E-01
.2841E+00
.4303E+00
.8841E+00
.3057E+00
.9409E-01
.4272E+01
.1408E-01
.3051E+00
.4611E-03
.0940E-06
.6140E+02
.6824E+01
.1122E+03
.8303E+01
.2238E-01
.0883E+00
.6968E+00

N ONMNEFEFOINMDMNBOOPREBRNMNOANAWNDMR WRROSEDN
PNOD® JORFRFEFNMODPUNWRNMNNBERNDMDRENDREJ

SIRWT Backleakage Transport Group Inventory:

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

4.1700
(atoms)
(atoms)

(atoms)
(kg)

Environment Integral Nuclide Release:

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

4.1700

Pathway
Filter
.0000E+00
.2595E+21
.0000E+00
.5533E-02

N O RO

ci
.8941E+02
.5500E+03
.1701E+03
.3319E+00
.2838E+01
.5856E+03

Ul oY N o
O RN U Wb

Environment Transport Group Inventory:

4.1700
(atoms)
(atoms)

(atoms)
(kg)

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

Filter Pathway Nuclide

Time (h) = 4.1700
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99

Present

Release
.1958E+17
.0000E+00
.0000E+00
.0000E+00

O O o R
O O o R

Inventory for

ci
.9289E+01
.4632E+03
.9876E+01
.3248E+03
.5830E+02
.2453E+00
.0335E+01
.4420E+02
.6311E+01
.3638E+01
.9227E+01
.3833E+01
.9736E+02

NNEFENMNR AN ONE ORDN
OO R BB OO0 W oW

.6452E-09 4.4700E+16
.0681E-14 6.3688E+10
.8110E-07 1.0993E+18
.2237E-07 4.7545E+17
.1417E-08 8.2678E+16
.1761E-15 4.9529E+09
.1379E-10 7.0647E+14
.4995E-10 2.8523E+15
.4639E-06 1.0094E+19
.0879E-08 8.4958E+16
.7374E-08 7.0219E+16
.1552E-09 1.2584E+16
.3129E-08 9.4113E+16
.8589E-10 2.4502E+15
.4889E-12 1.8773E+13
.8156E-09 3.8634E+16
.3500E-14 1.5055E+11
.1320E-17 7.1761E+07
.8318E-08 1.2122E+17
.9433E-08 6.5680E+17
.0400E-08 5.1080E+17
.0208E-10 2.8826E+15
.4624E-10 1.6082E+15
.7352E-08 6.9208E+16
.0364E-09 2.5684E+15
kg Atoms

.7516E-06 2.1515E+19
.3481E-06 1.4935E+19
.6715E-08 4.1150E+17
.7840E-08 1.2798E+17
.4004E-07 6.3410E+17
.1318E-08 2.7353E+17
Release Integral
Rate/s Release

.6608E+15 3.7897E+19
.0000E+00 O0.0000E+00
.0000E+00 O0.0000QE+00
.0000E+00 O0.0000E+00

SIRWT Backleakage

kg Atoms
.5997E-07 2.5207E+18
.0364E-05 3.4078E+20
.3219E-04 4.8993E+21
.6547E-07 2.4186E+18
.2373E-08 3.4283E+17
.8030E-09 5.2212E+16
.2918E-07 5.4873E+18
.6164E-08 3.0218E+17
.8890E-09 3.1658E+16
.1003E-06 6.9749E+18
.0058E-08 6.2441E+16
.0949E-07 3.8636E+18
.2000E-07 3.7714E+18

ONRFEFRPRPWNJORFRWERERONMREOORE®B®DNDNOU O

NN DWW

H o JoooR IR NDD®WwWUR

.2015E+12
.1813E+07
.7437E+09
.1054E+09
.3666E+10
.0209E+06
.1320E+11
.3415E+09
.4511E+10
L.2692E+11
.5471E+11
.5312E+10
.8281E+10
.6381lE+12
.0121E+10
.5929E+11
.1059E+07
.7478E+04
.8172E+13
.5825E+12
.1150E+13
.0472E+12
.9328E+10
.6227E+11
.9782E+10

Bg

.2908E+13
.1635E+14
.3295E+13
.6281E+10
.3250E+12
.0667E+14

Bq

.0837E+12
.4137E+13
.6954E+12
.9019E+13
.4357E+13
.5708E+11
.5239E+11
.6436E+13
.0352E+11
.7459E+11
.1139E+11
.8181E+11
.1002E+13
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Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144

BB NOAWNMNREF WRRPRPUNPRPNMRPWOWNMRPREROORRWODEWONMENMNNAPAOAONRAERPRPAPOOCONS®E DR UWNMENMWRERPONMWWODBRRENDS DR WUUOWEREJOONDND

.6971E+02
.4854E+02
.5894E+01
.4455E+01
.5260E+02
.4131E+02
.4256E+02
.4371E+02
.6013E+01
.6440E+02
.5557E+02
.3468E+02
.5626E+03
.7125E+04
.8060E+04
.9897E+04
.8711E+03
.4034E+04
.2119E+03
.2221E+02
.9601E+03
.0431E+02
.3743E+03
.4529E+02
.3254E+01
.3868E+00
.7051E+01
.9459E+01
.3259E+01
.1199E+01
.9114E+00
.3198E+02
.5053E-02
.4115E-02
.4304E-02
.3199E+00
.5465E-03
.7410E-01
.4992E-03
.8832E+02
.7677E+02
.6478E+02
.2827E+01
.4577E-01
.0044E+00
.2801E+01
.2592E+00
.0224E+02
.9764E+01
.2891E+01
.8768E+00
.1404E+02
.7018E-01
.1483E+03
.6518E+01
.2860E+02
.4869E+02
.4004E-03
.4154E-02
.6904E-02
.1802E+00
.0867E-04
.0593E+00
.7139E-01
.2841E+00
.4303E+00
.8841E+00
.3057E+00
.9409E-01
.4272E+01

2

UONWRNMNAERRERPMEPENMNRIWRONNBRBD_MNRPRPRPOMRPRPPWOAOANOODPRPANMNNMMNMNREPWRERNOINMNMAENWRNMNRPORPAMRPNRPUOUOWRARPRORRERENDREIOV

.1293E-08
.7011E-06
.2778E-08
.2255E-05
.8080E-07
.2781E-06
.6483E-08
.3024E-07
.8781E-06
.1725E-08
.1641E-06
.4511E-07
.5029E-05
.1880E-04
.7496E-06
.4047E-05
.4511E-07
.6913E-06
.7095E-03
.2583E-05
.2535E-02
.8604E-08
.2431E-05
.6140E-07
.1119E-09
.3659E-10
.0022E-06
.4477E-08
.3563E-05
.1482E-07
.1016E-07
.7242E-06
.6317E-06
.2710E-04
.2773E-05
.1936E-05
.5060E-07
.2701E-08
.0334E-08
.5038E-07
.5408E-09
.2833E-08
.0686E-10
.7682E-12
.7176E-07
.1454E-05
.8998E-08
.7807E-09
.7405E-10
.7671E-09
.9287E-07
.4687E-09
.3316E-12
.9946E-09
.7054E-08
.6129E-11
.6452E-09
.0681E-14
.8110E-07
.2237E-07
.1417E-08
.1761E-15
.1379E-10
.4995E-10
.4639E-06
.0879E-08
.7374E-08
.1552E-09
.3129E-08
.8589E-10

NORFRFJORNIDPOPRRPABRNORONMNNREFIJORRFEFORNRERNRERFRERPNMNRPRPUOUOONOAOPDRUWORRERREROUOUNSPOANTRIREROAONMNMMRENOAOBD R RO W

.1201E+17
.5026E+19
.3286E+16
.2644E+20
.0370E+18
.0604E+18
.5041E+17
.1756E+17
.3131E+19
.4810E+17
.4108E+19
.5059E+18
.8565E+19
.0058E+21
.9820E+18
.9944E+20
.5215E+17
.3231E+19
.6829E+21
.5717E+19
.9057E+22
.0601E+16
.3950E+20
.1244E+18
.7562E+16
.0033E+15
.5516E+18
.1364E+17
.6721E+19
.3258E+18
.5127E+17
.8641E+18
.6589E+18
.7222E+20
.5751E+20
.0479E+20
.1260E+18
.0580E+17
.9827E+17
.1599E+18
.8543E+16
.4755E+17
.3125E+14
.1965E+13
.3416E+17
.9971E+20
.8639E+17
.1861E+15
.8809E+14
.2436E+16
.3745E+18
.0234E+16
.9582E+12
.7559E+16
.4224E+16
.0526E+14
.4700E+16
.3688E+10
.0993E+18
.7545E+17
.2678E+16
.9529E+09
.0647E+14
.8523E+15
.0094E+19
.4958E+16
.0219E+16
.2584E+16
.4113E+16
.4502E+15

PR ONMRPROOARBDSB_MNMNMNUUOMRLRLIOPR WWIdWRREPRPROPDPORFRPRENMRPRURUODUORNDMWCNSERERNMNRPROUORNWORRPRORRERREFONMRPEPRENDREUUONDWWOO

.9793E+12
.1961E+12
.1781E+12
.7548E+12
.6464E+12
.2629E+13
.0075E+13
.2717E+13
.7025E+12
.4583E+13
.7561E+12
.6083E+13
.6882E+14
.0036E+15
.6820E+14
.8462E+15
.4323E+14
.2593E+15
.1839E+13
.4122E+13
.2524E+13
.1259E+13
.7848E+13
.3759E+12
.6041E+11
.2531E+11
.1109E+12
.8300E+12
.6006E+12
.8438E+11
.2972E+11
.3383E+13
.6670E+09
.2227E+08
.2924E+08
.5984E+11
.7222E+07
.0142E+10
.4047E+08
.8068E+13
.0241E+13
.7967E+12
.7459E+11
.0935E+09
.1116E+11
.5836E+12
.2059E+11
.7828E+12
.3127E+11
.4370E+12
.2844E+11
.2193E+12
.2967E+09
.9486E+13
.3512E+12
.7583E+12
.2015E+12
.1813E+07
.7437E+09
.1054E+09
.3666E+10
.0209E+06
.1320E+11
.3415E+09
.4511E+10
.2692E+11
.5471E+11
.5312E+10
.8281E+10
.6381lE+12
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Pr-144m
Sm-153
Y-94
Y-95
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.1408E-01
.3051E+00
.4611E-03
.0940E-06
.6140E+02
.6824E+01
.1122E+03
.8303E+01
.2238E-01
.0883E+00
.6968E+00

N SN OUINNDD

2

PN JOR RPN

.4889E-12
.8156E-09
.3500E-14
.1320E-17
.8318E-08
.9433E-08
.0400E-08
.0208E-10
.4624E-10
.7352E-08
.0364E-09

SIRWT Backleakage Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.2595E+21
.0000E+00
.5533E-02

N o RO

.8773E+13
.8634E+16
.5055E+11
.1761E+07
.2122E+17
.5680E+17
.1080E+17
.8826E+15
.6082E+15
.9208E+16
.5684E+15

NOAORNMUUORE I WR

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

ONRFERE®WNIORW

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Compartment

Time (h) = 4.1700
Xe-133

Xe-135

Kr-83m

Xe-131m

Xe-133m

Xe-135m

Control Room Transport

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

ci
.9491E-01
.4811E+00
.7754E-01
.8498E-03
.9326E-02
.1068E+01

b 2o oo

P RN NDW

kg

.7125E-09
.5379E-09
.7380E-11
.2084E-11
.0993E-10
.2150E-10

Group Inventory:

Atmosphere Nuclide Inventory:

Atoms
.6810E+16
.1321E+16
.4377E+14
.0152E+14
.9775E+14
.4199E+14

s P WwR R

Overlying

B HE oW NN

.0121E+10
.5929E+11
.1059E+07
.7478E+04
.8172E+13
.5825E+12
.1150E+13
.0472E+12
.9328E+10
L.6227E+11
.9782E+10

Bg

.5712E+10
.3980E+11
.6169E+10
.8441E+07
.8251E+09
.0950E+11
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Atmosphere
2.9616E+16
0.0000E+00
0.0000E+00
0.0000E+00

Deposition Recirculating

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

o O O o

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

o O o o

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

o O O o

o O o o

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

Control Room Unfiltered Makeup Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Control Room Filtered Makeup Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Unfiltered Inleakage Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Control Room Exhaust Transport Group Inventory:

Time (h) = 4.1700
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O oo

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O o o

Detailed model information at time

EAB Doses:
Time (h) = 8.0000
Delta dose (rem)

Accumulated dose
LPZ Doses:

Time (h) = 8.0000
Delta dose (rem)
Accumulated dose
Control Room Doses:
Time (h) = 8.0000

Delta dose (rem)
Accumulated dose

Containment Sump Compartment Atmosphere Nuclide

(rem)

(rem)

(rem)

Whole Body
5.7141E-01
9.1904E-01

Whole Body
3.2122E-02
5.6650E-02

Whole Body
5.7672E-01
7.8705E-01

(H) = 8.0000

Thyroid Skin
0.0000E+00 1.2273E+00
0.0000E+00 1.8657E+00

Thyroid Skin
0.0000E+00 6.8992E-02
0.0000E+00 1.1324E-01

Thyroid Skin
0.0000E+00 3.4815E+01
0.0000E+00 4.7109E+01

Inventory:

TEDE

.7141E-01
.1904E-01

TEDE

.2122E-02
.6650E-02

TEDE

.7672E-01
.8705E-01
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Time (h) = 8.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133

P OWdLWIdFEFRPNMNOPRPOISEINERESAREREPRPAOOCONDBERARONTAOAR WNMNENONMNREFRNDMNM® ONMBSDDREAEPWWOWWROUONMNDDWONMRPNMRERESANDMONMREREREW

Cci

.0252E+04
.5852E+06
.0845E+05
.0879E+06
.6839E+05
.7790E+03
.4449E+04
.5088E+05
.3618E+04
.5623E+04
.7843E+04
.5879E+04
.1017E+05
.8727E+05
.6913E+05
.1294E+04
.0825E+04
.5878E+05
.6013E+05
.1867E+05
.6745E+05
.9979E+04
.4831E+05
.6870E+05
.3203E+05
.7891E+06
.8110E+07
.4365E+06
.6157E+07
.1126E+05
.3923E+07
.8956E+06
.4000E+07
.2978E+06
.5011E+05
.0365E+06
.8152E+04
.5559E+06
.0964E+05
.2343E+04
.5722E+02
.1797E+04
.9557E+04
.6956E+04
.3249E+04
.5797E+03
.5477E+05
.8949E+01
.5336E+01
.5532E+01
.6908E+03
.6826E+00
.9773E+02
.0572E+00
.1376E+05
.5804E+05
.2851E+03
.3185E+05
.9371E+06
.0712E+03
.1013E+05
.9688E+00
.1786E-03
.2565E+03
.6471E+04
.5077E+03
.8894E+04
.2109E+03

PRSP UORRESBNOWNOOODPDPANNMNMNREWRINMAENUOWNMNMNRREPUOROAOSIS ONMRPUTUONURURRERNDJOUOAONLORS®®OFENDWIU W

kg

.7179E-04
.4564E-02
.9506E-01
.0011E-04
.1353E-05
.6136E-05
.9695E-04
.6857E-05
.0818E-06
.1927E-03
.3337E-06
.6181E-04
.4670E-04
.4632E-05
.3389E-03
.6308E-06
.4159E-02
.8812E-04
.3485E-03
.6669E-05
.3923E-04
.2986E-03
.1407E-05
.5999E-03
.4180E-04
.5775E-02
.2674E-01
.1420E-04
.0746E-02
.9192E-06
.8121E-03
.0127E-02
.4821E-03
.7760E+00
.2964E-02
.3413E+01
.9438E-06
.4912E-02
.5708E-04
.1826E-06
.5911E-08
.1688E-03
.4624E-05
.4722E-02
.4525E-04
.1842E-04
.8224E-03
.8592E-03
.4673E-01
.8164E-02
.5536E-02
.9025E-04
.9831E-05
.7231E-05
.1215E-04
.6741E-05
.3097E-05
.9384E-04
.3221E-05
.8948E-08
.3657E-05
.6401E-11
.1648E-14
.8617E-04
.5009E-02
.1972E-05
.7225E-06
.0663E-08

BINMNNOUWRONMNREFRNMNMONMNMRERPRPRERPOAONSNNSNPERPOWORONMREPFREPONSINDMEWOWEREAMRRPRPINDMNMMNONMONMNORES DD WWRARUUUINDWORERUUOWN

Atoms

.6035E+21
.6921E+23
.3200E+24
.9860E+21
.3977E+20
.0797E+20
.5975E+21
.0672E+20
.6431E+19
.5608E+21
.7947E+19
.1953E+21
.9338E+21
.3232E+20
.8755E+22
.3765E+19
.3725E+23
.0789E+21
.3945E+21
.6455E+20
.6022E+20
.5125E+22
.9935E+19
.6142E+22
.4907E+21
.1968E+22
.0423E+24
.1708E+21
.8449E+23
.5590E+19
.0388E+22
.5855E+22
.4455E+22
.9814E+24
.7403E+22
.0292E+26
.2754E+19
.5018E+23
.3963E+21
.3218E+18
.9471E+17
.2630E+21
.1426E+20
.1568E+22
.4540E+21
.8512E+20
.1116E+21
.2347E+21
.2170E+23
.7104E+23
.1379E+23
.2250E+21
.2354E+20
.1529E+20
.8277E+20
.6658E+20
.9006E+20
.3305E+21
.9280E+20
.1360E+17
.1376E+19
.1224E+14
.4947E+11
.0413E+20
.1684E+23
.0060E+20
.9184E+18
.8283E+16

B WRERRPRPNMNIEIR,PAPREPNENRPORPRUUORNMNWORRERENMNAMRFR ORI WOUNONREFWRRRPOREPEPRPPUONME ORRE OO LOUEREOWODDURE

Bg

.1193E+15
.8653E+16
.0127E+15
.0252E+16
.9304E+15
.2482E+14
.0461E+14
.6682E+16
.0387E+14
.4806E+14
.6019E+14
.5752E+14
.1476E+16
.0629E+16
.9578E+15
.8979E+15
.9905E+15
.8750E+15
.3325E+16
.1791E+16
.3596E+16
.8492E+15
.6588E+16
.2419E+15
.5985E+16
.7720E+17
.0401E+18
.4915E+17
.7078E+18
.8165E+15
.8516E+17
.0138E+16
.1799E+17
.5018E+16
.5154E+16
.5351E+16
.7816E+15
.4567E+16
.1457E+16
.5670E+14
.4317E+13
.2865E+15
.8336E+15
.7374E+15
.6021E+14
.5445E+14
.4226E+16
.8111E+12
.6744E+11
.7469E+11
.7356E+14
.2257E+10
.1016E+13
L6112E+11
.5309E+16
.8048E+16
.9555E+14
.8783E+15
.4567E+17
.6634E+13
.0750E+15
.2846E+10
.6561E+08
.2049E+14
.7194E+15
.2979E+14
.6591E+15
.4802E+13
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.2326E+03
.6409E+03
.9846E+03
.0223E-02
.2575E+06
.2540E+04
.6623E+05
.7051E+05
.0437E-05
.0520E+01
.1787E+01
.2722E+03
.6240E-06
.2571E+03
.8591E+02
.4810E+03
.6495E+03
.1106E+03
.2803E+03
.3509E+02
.8096E+04
.8504E+02
.4164E+03
.3839E-04
.9079E+05
.4329E+04
.8467E+05
.9851E+02
.8062E+02
.3052E+03
.7139E+03

RPIdbdPRPWOOONODD O UUNJWNREFRREREFOONMNDREWDNDWOOOON
ANUNDNORFRFAOAOAR®ONWENMNMS®PRRPEPENREREWROOS®RE®BDNDOUOO

Containment Sump Transport Group Inventory:

8.0000
(atoms)
(atoms)

(atoms)
(kg)

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

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

8.0000
(atoms)
(atoms)

(atoms)
(kg)

Filter Pathway Nuclide

Time (h) =
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127

8.0000

Atmosphere
7.2390E+22
1.2632E+24
0.0000E+00
2.6586E+01

o O O o

.6507E-08 2.9889E+17
.3530E-04 2.5789E+21
.7370E-07 1.2393E+18
.1407E-13 1.7685E+12
.1977E-06 1.8452E+19
.5197E-05 8.3961E+19
.6698E-08 2.6530E+17
.3159E-06 4.8621E+19
.5589E-16 9.2948E+08
.0524E-04 1.1936E+21
.3287E-04 5.1625E+20
.3088E-05 8.9126E+19
.7575E-17 7.4013E+07
.6759E-08 2.9030E+17
.8807E-07 3.0939E+18
.6764E-03 1.0964E+22
.2213E-05 9.0385E+19
.7945E-05 7.2530E+19
.1204E-06 1.2445E+19
.5048E-05 1.0192E+20
.3649E-07 2.6618E+18
.8802E-09 2.0409E+16
.0070E-05 3.9634E+19
.0957E-15 3.9052E+10
.6619E-05 1.0998E+20
.7129E-05 6.3988E+20
.4350E-05 1.7667E+20
.8201E-09 2.0218E+16
.9458E-07 1.4796E+18
.8188E-05 7.1325E+19
.5866E-07 1.6323E+18

Overlying

Sump Pool

.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

Deposition Recirculating

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

o O o o
o O O o

Inventory for

Ci
.4646E+01
.3218E+03
.2725E+02
.2795E+03
.6238E+02
.8442E+01
.1268E+01
.4817E+02
.8535E+01
.3690E+01
.7388E+01
.4226E+01
.4992E+02
.0194E+02
.6393E+02
.0748E+02
.6936E+02
.3272E+02
.5461E+02

NWERERUOOOUIWOUINWOVUEUNDND WO
NWUORRPRPREPREENMODONWDOORLEREJ

Filter

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

SIRWT Backleakage

kg Atoms
.9450E-07 5.5634E+18
.1434E-04 7.7366E+20
.6660E-03 1.1147E+22
.2884E-07 4.1615E+18
.4742E-08 2.9287E+17
.3897E-08 2.2681E+17
.0905E-06 1.3835E+19
.8538E-08 6.4501E+17
.5529E-09 5.5384E+16
.4992E-06 1.5843E+19
.9558E-08 1.2142E+17
.3867E-06 8.7907E+18
.3551E-06 8.2429E+18
.1448E-07 6.9635E+17
.7473E-05 1.0216E+20
.5990E-08 9.1706E+16
.0622E-05 2.8760E+20
.9419E-07 2.2608E+18
.8257E-06 1.3399E+19

ONPRP IR WNMNRERWERERRONMRFR OO DNMNNMNIORPROR ORFNWO®

NEFEFOAOWNMNMNMNMRRERWROAONDO®OOREN

.2606E+13
.5671E+14
.5843E+14
.1183E+09
.3529E+16
.2040E+15
.1503E+15
.0009E+16
.5618E+05
.9792E+12
.2861E+12
.7072E+13
.0087E+04
.6514E+13
.8788E+12
.1799E+13
.3503E+14
.6309E+14
.4371E+13
.9798E+13
.7796E+15
.2746E+13
.6341E+14
.3621E+07
.5559E+16
.4902E+15
.4233E+16
.3449E+12
.7783E+13
.7029E+14
.3416E+13

Bg

.3919E+12
.2291E+14
.4082E+12
.4343E+13
.0808E+13
.8236E+11
.8969E+12
.5082E+13
.0558E+12
.9865E+12
.3834E+12
.0064E+12
.4047E+13
.2272E+13
.0865E+13
.9768E+12
.2663E+12
.2310E+13
.7920E+13
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NUMERICAL APPLICATIONS, Inc.
LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
La-143
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-91m
Br-82
Br-83

ONRFRPRORPRPREPAERLIUWNWNDNRREMRUOWOAROAORNMAENMNYJOONR WNPROROWOWWRRND ORPRPRENMNOACUORSAENDNUODD ORUOREOWOLREJO

.6774E+02
.6996E+02
.0473E+02
.3939E+02
.5349E+02
.0528E+02
.0035E+04
.9775E+04
.9848E+04
.8134E+04
.4500E+02
.0874E+04
.9103E+03
.0303E+03
.3520E+03
.0090E+02
.3556E+03
.5052E+02
.6338E+01
.3771E+00
.2949E+02
.0384E+02
.8391E+01
.8718E+01
.0073E+01
.3720E+03
.0257E-01
.2135E-02
.2546E-02
.8291E+00
.5258E-03
.2386E-01
.4788E-02
.7990E+02
.3994E+00
.3535E+02
.9787E-03
.5340E-05
.8236E+00
.7375E+01
.3500E+00
.0722E+02
.5372E+00
.6782E+00
.0202E+01
.4636E+01
.3329E-05
.8243E+03
.8184E+01
.4831E+02
.6682E+02
.2824E-08
.6872E-01
.2947E-01
.6658E+00
.4028E-09
.6342E+00
.8956E-01
.1988E+00
.6471E+00
.4900E+01
.7781E+00
.1212E+00
.0078E+02
.8545E+00
.2542E+00
.3377E-06
.4476E+03
.0060E+02
.1803E+02

2

U WRERNMRPRPRPUONDWDUROWBRMNOAONWRERE OWOOURRENWOOWRWNRERDMRPRPRPOFUODUDUNDNSWERES ORRPEJOUNWRRORSD WRR®PBPDNR

.1874E-07
.9175E-07
.1103E-05
.4856E-08
.1734E-05
.1353E-06
.3054E-05
.8215E-04
.9229E-06
.6629E-05
.6681lE-08
.4486E-05
.7951E-03
.7702E-05
.0033E-02
.1684E-09
.3155E-05
.1704E-06
.6572E-09
.6201E-11
.5447E-06
.5636E-07
.0848E-05
.2348E-07
.4813E-07
.9140E-06
.9912E-06
.1700E-04
.4283E-04
.5417E-05
.0273E-06
.8823E-07
.8278E-07
.5115E-07
.0397E-10
.9184E-08
.3146E-14
.1037E-16
.9009E-07
.4312E-05
.7947E-08
.6093E-09
.2344E-11
.3936E-10
.1217E-06
.7352E-10
.6764E-16
.9703E-09
.1843E-08
.7851E-11
.7425E-08
.2664E-19
.3959E-07
.7842E-07
.8378E-08
.6826E-20
.7978E-11
.0227E-09
.6080E-06
.6545E-08
.7603E-08
.5385E-09
.2486E-08
.3337E-09
.0226E-11
.1100E-08
.2773E-17
.4827E-08
.8528E-07
.1781E-08

WHENMNWOWOPD»UNNMRERFREPNOANCAREPRPNREPRPRPUORPRWWONUUOORRESDDMRLR,INEANMEBRARNNWRRPRPRPWORORPARPUOWNNNMNREREPOAOADIWONREOGONDOORWOM

.5433E+17
.3834E+18
.2647E+19
.0940E+17
.4778E+19
.2189E+18
.5080E+20
.2165E+21
.7726E+18
.9225E+20
.4968E+16
.4621E+19
.7056E+22
.2267E+20
.1993E+23
.6725E+16
.1468E+20
.0343E+18
.9891E+16
.0798E+14
.9410E+19
.5850E+17
.2901E+20
.0468E+18
.0165E+18
.4902E+19
.5160E+19
.3027E+21
.5839E+20
.3843E+20
.5670E+18
.6841E+17
.5113E+17
.0899E+18
.5371E+14
.3116E+17
.2683E+11
.4681E+08
.8945E+18
.5437E+20
.2034E+17
.6592E+16
.0117E+14
.2629E+14
.4038E+18
.5968E+15
.7057E+09
.9431E+16
.7593E+17
.5592E+14
.0188E+17
.9476E+06
.5011E+18
.0817E+18
.8675E+17
.5509E+05
.0828E+14
.4830E+15
.2974E+19
.8939E+17
.5198E+17
.6077E+16
.1357E+17
.5776E+15
.2765E+13
.3049E+16
.1830E+07
.3047E+17
.3607E+18
.7571E+17

WU WO WdD R UNMRPRORFRFOPOAORERNMENMRENUONRPRPONNWNDNUROFFWUOUONMNRFWRRWUNSREWEDGUOONRFORYSIERRROGINDWWREWWNODND

.4706E+13
.8488E+13
.8749E+12
.4757E+13
.3079E+13
.3495E+13
.7130E+14
.2117E+15
.3438E+14
.6310E+15
.6465E+13
.8823E+15
.8168E+14
.5123E+13
.6102E+14
.7332E+12
.9816E+14
.4069E+13
.7452E+11
.0954E+10
.7912E+12
.8420E+12
.6405E+12
.8026E+12
.4271E+11
.0764E+13
.7950E+09
.1890E+09
.2042E+09
.6368E+11
.3045E+08
.3083E+10
.4714E+08
.2556E+13
.6278E+11
.7080E+12
.4721E+08
.6759E+05
.5247E+11
.6029E+12
.7195E+11
.6672E+12
.3878E+10
.7309E+11
.4746E+11
.4152E+11
.3432E+06
.7850E+14
.5228E+12
.2887E+13
.0972E+13
.5845E+03
.2426E+09
.7903E+09
.8634E+10
.2591E+02
.7464E+10
.4414E+10
.9235E+11
.8294E+11
.5128E+11
.7679E+11
.1485E+10
.7289E+12
.8617E+10
.4240E+11
.9494E+04
.3561E+13
.4221E+12
.0267E+13
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LOCA Direct Shine Doses from the SIRWT for Palisades
Calculation Number: NAI-1180-002, Rev. 2

Br-84

Am-242
Np-238
Pu-243

.2214E-01
.0071E+00
.5307E+01
.5914E+00

[RITSETSEFS
R oo,

SIRWT Backleakage Transport Group Inventory:

8.0000
(atoms)
(atoms)

(atoms)
(kg)

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

Environment Integral Nuclide Release:

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

8.0000

Pathway
Filter
.0000E+00
.6860E+21
.0000E+00
.6756E-02

U o N o

ci
.0475E+03
.9901E+04
.6162E+03
.1282E+01
.8148E+02
.3564E+03

0N R RPN
o JFEN

Environment Transport Group Inventory:

8.0000
(atoms)
(atoms)

(atoms)
(kg)

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

Filter Pathway Nuclide

Time (h) = 8.0000
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137

Present

Release
.4384E+17
.0000E+00
.0000E+00
.0000E+00

O O O B
O O O O

Inventory for

ci
.4646E+01
.3218E+03
.2725E+02
.2795E+03
.6238E+02
.8442E+01
.1268E+01
.4817E+02
.8535E+01
.3690E+01
.7388E+01
.4226E+01
.4992E+02
.0194E+02
.6393E+02
.0748E+02
.6936E+02
.3272E+02
.5461E+02
.6774E+02
.6996E+02
.0473E+02
.3939E+02
.5349E+02
.0528E+02
.0035E+04
.9775E+04
.9848E+04
.8134E+04
.4500E+02
.0874E+04
.9103E+03
.0303E+03
.3520E+03

AN BUAROVORUROVWORYIANWRREUONOUWUUNOLURUNDNDWO
N WRRPORAWRREARNMNRENWURRRERREPRERNDOONDWBRONR R

.9971E-12 4.2995E+13
.2459E-09 3.1003E+15
.9066E-08 1.4945E+17
.3802E-09 3.4204E+15
kg Atoms
.1623E-05 9.7909E+19
.1709E-05 5.2231E+19
.8336E-08 5.6837E+17
.3469E-07 6.1919E+17
.2731E-07 2.8404E+18
.1736E-08 4.0922E+17
Release Integral
Rate/s Release
.1644E+15 1.5458E+20
.0000E+00 O0.0000E+00
.0000E+00 O0.0000QE+00
.0000E+00 0.0000E+00

SIRWT Backleakage

kg Atoms
.9450E-07 5.5634E+18
.1434E-04 7.7366E+20
.6660E-03 1.1147E+22
.2884E-07 4.1615E+18
.4742E-08 2.9287E+17
.3897E-08 2.2681E+17
.0905E-06 1.3835E+19
.8538E-08 6.4501E+17
.5529E-09 5.5384E+16
.4992E-06 1.5843E+19
.9558E-08 1.2142E+17
.3867E-06 8.7907E+18
.3551E-06 8.2429E+18
.1448E-07 6.9635E+17
.7473E-05 1.0216E+20
.5990E-08 9.1706E+16
.0622E-05 2.8760E+20
.9419E-07 2.2608E+18
.8257E-06 1.3399E+19
.1874E-07 5.5433E+17
.9175E-07 1.3834E+18
.1103E-05 5.2647E+19
.4856E-08 2.0940E+17
.1734E-05 5.4778E+19
.1353E-06 5.2189E+18
.3054E-05 1.5080E+20
.8215E-04 2.2165E+21
.9229E-06 8.7726E+18
.6629E-05 3.9225E+20
.6681E-08 7.4968E+16
.4486E-05 6.4621E+19
.7951E-03 1.7056E+22
.7702E-05 1.2267E+20
.0033E-02 2.1993E+23

P oW e

WREAOR R

P NRFRPRPRPRPWOWINDMO®WORPWWNONMNMNMEFOOWMNMDMNMNMMNMNREREWEREONDOOEDN

.5619E+10
.7262E+10
.6637E+11
.3288E+11

Bg

.4976E+14
.1063E+15
.9801E+13
.1744E+11
.0415E+13
.0919E+14

Bq

.3919E+12
.2291E+14
.4082E+12
.4343E+13
.0808E+13
.8236E+11
.8969E+12
.5082E+13
.0558E+12
.9865E+12
.3834E+12
.0064E+12
.4047E+13
L2272E+13
.0865E+13
.9768E+12
.2663E+12
.2310E+13
.7920E+13
.4706E+13
.8488E+13
.8749E+12
.4757E+13
.3079E+13
.3495E+13
.7130E+14
.2117E+15
.3438E+14
.6310E+15
.6465E+13
.8823E+15
.8168E+14
.5123E+13
.6102E+14
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NUMERICAL APPLICATIONS, Inc.

LOCA Direct Shine Doses from the SIRWT for Palisades

Calculation Number: NAI-1180-002, Rev.

Ba-139 1.0090E+02
Ba-140 5.3556E+03
La-140 6.5052E+02
La-141 2.6338E+01
La-142 1.3771E+00
Ce-141 1.2949E+02
Ce-143 1.0384E+02
Ce-144 9.8391E+01
Pr-143 4.8718E+01
Nd-147 2.0073E+01
Np-239 1.3720E+03
Pu-238 1.0257E-01
Pu-239 3.2135E-02
Pu-240 3.2546E-02
Pu-241 9.8291E+00
Am-241 3.5258E-03
Cm-242 6.2386E-01
Cm-244 1.4788E-02
I-130 8.7990E+02
Cs-138 4.3994E+00
Cs-134m 2.3535E+02
Rb-88 3.9787E-03
Rb-89 1.5340E-05
Sb-124 6.8236E+00
Sb-125 9.7375E+01
Sb-126 7.3500E+00
Te-131 2.0722E+02
Te-133 2.5372E+00
Te-134 4.6782E+00
Te-125m 2.0202E+01
Te-133m 1.4636E+01
Ba-141 6.3329E-05
Ba-137m 4.8243E+03
Pd-109 6.8184E+01
Rh-106 3.4831E+02
Rh-103m 5.6682E+02
Tc-101 4.2824E-08
Eu-154 1.6872E-01
Eu-155 1.2947E-01
Eu-156 2.6658E+00
La-143 3.4028E-09
Nb-97 2.6342E+00
Nb-95m 3.8956E-01
Pm-147 5.1988E+00
Pm-148 7.6471E+00
Pm-149 1.4900E+01
Pm-151 4.7781E+00
Pm-148m 1.1212E+00
Pr-144 1.0078E+02
Pr-144m 1.8545E+00
Sm-153 9.2542E+00
Y-94 1.3377E-06
Y-91m 1.4476E+03
Br-82 2.0060E+02
Br-83 8.1803E+02
Br-84 4.2214E-01
Am-242 1.0071E+00
Np-238 1.5307E+01
Pu-243 3.5914E+00

2

P UOURPRUOUUORWRERNRPEPRUOONWDUERE OWERNOAOAWROWOMOWURRENWOOWRWNDNREARRERREORUUOUOUNDIWEREHS ORI

.1684E-09
.3155E-05
.1704E-06
.6572E-09
.6201E-11
.5447E-06
.5636E-07
.0848E-05
.2348E-07
.4813E-07
.9140E-06
.9912E-06
.1700E-04
.4283E-04
.5417E-05
.0273E-06
.8823E-07
.8278E-07
.5115E-07
.0397E-10
.9184E-08
.3146E-14
.1037E-16
.9009E-07
.4312E-05
.7947E-08
.6093E-09
.2344E-11
.3936E-10
.1217E-06
.7352E-10
.6764E-16
.9703E-09
.1843E-08
.7851E-11
.7425E-08
.2664E-19
.3959E-07
.7842E-07
.8378E-08
.6826E-20
.7978E-11
.0227E-09
.6080E-06
.6545E-08
.7603E-08
.5385E-09
.2486E-08
.3337E-09
.0226E-11
.1100E-08
.2773E-17
.4827E-08
.8528E-07
.1781E-08
.9971E-12
.2459E-09
.9066E-08
.3802E-09

SIRWT Backleakage Transport Group Inventory:

Pathway
Time (h) = 8.0000 Filter
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 2.6860E+21
Organic I (atoms) 0.0000E+00
Aerosols (kg) 5.6756E-02

WHE WA WRNMNOWOPDUUNMNNEFRPNMNOCOARRPRPENMNRERRPRPURPRWONMNUORES AR INMREANMAEANMNMNWRERRERPWOWRERORES®REUOWDND

.6725E+16
.1468E+20
.0343E+18
.9891E+16
.0798E+14
.9410E+19
.5850E+17
.2901E+20
.0468E+18
.0165E+18
.4902E+19
.5160E+19
.3027E+21
.5839E+20
.3843E+20
.5670E+18
.6841E+17
.5113E+17
.0899E+18
.5371E+14
.3116E+17
.2683E+11
.4681E+08
.8945E+18
.5437E+20
.2034E+17
.6592E+16
.0117E+14
.2629E+14
.4038E+18
.5968E+15
.7057E+09
.9431E+16
.7593E+17
.5592E+14
.0188E+17
.9476E+06
.5011E+18
.0817E+18
.8675E+17
.5509E+05
.0828E+14
.4830E+15
.2974E+19
.8939E+17
.5198E+17
.6077E+16
.1357E+17
.5776E+15
.2765E+13
.3049E+16
.1830E+07
.3047E+17
.3607E+18
.7571E+17
.2995E+13
.1003E+15
.4945E+17
.4204E+15

Control Room Unfiltered Makeup Transport Group Inventory:

P U WREWIUOUODWAWMRPRUNREFRORPROPRPOANDRRNMENMNENMUONRPRONNDWONDNUOROR WUNREFWRRPRWUNDREWWSUONDREW

.7332E+12
.9816E+14
.4069E+13
.7452E+11
.0954E+10
.7912E+12
.8420E+12
.6405E+12
.8026E+12
L4271E+11
.0764E+13
.7950E+09
.1890E+09
.2042E+09
.6368E+11
.3045E+08
.3083E+10
.4714E+08
.2556E+13
.6278E+11
.7080E+12
.4721E+08
.6759E+05
.5247E+11
.6029E+12
.7195E+11
.6672E+12
.3878E+10
.7309E+11
.4746E+11
.4152E+11
.3432E+06
.7850E+14
.5228E+12
.2887E+13
.0972E+13
.5845E+03
.2426E+09
.7903E+09
.8634E+10
.2591E+02
.7464E+10
.4414E+10
.9235E+11
.8294E+11
.5128E+11
.7679E+11
.1485E+10
.7289E+12
.8617E+10
.4240E+11
.9494E+04
.3561E+13
.4221E+12
.0267E+13
.5619E+10
.7262E+10
.6637E+11
.3288E+11
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Time (h) = 8.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Filtered Makeup Transport Group Inventory:

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

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Inleakage Transport Group Inventory:

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

Rerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Exhaust Transport Group Inventory:

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

Aerosols (kg)

Control Room Compartment Atmosphere Nuclide Inv

Time (h) =
Xe-133
Xe-135
Kr-83m
Xe-131m
Xe-133m
Xe-135m

8.0000

Control Room Transport

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

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

Aerosols (kg)

Pathway

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

ci kg

1.5173E+00 8.1059E-09
1.0825E+01 4.2389E-09
7.2216E-01 3.5002E-11
4.4021E-03 5.2556E-11
1.0679E-01 2.3799E-10
1.6070E+01 1.7641E-10

Group Inventory:

Atmosphere Sump

5.7972E+16 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00

Deposition Recirculating

Surfaces Filter
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00
0.0000E+00 O0.0000E+00

entory:

Atoms
.6703E+16
.8909E+16
.5396E+14
.4160E+14
.0776E+15
.8693E+14

NP NP W

Overlying
Pool
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Control Room Unfiltered Makeup Transport Group Inventory:

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

Aerosols (kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

o O O o

Ul W RN

Bg

.6139E+10
.0052E+11
.6720E+10
.6288E+08
.9512E+09
.9457E+11

Page B46 of B113



NUMERICAL APPLICATIONS, Inc.
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Control Room Filtered Makeup Transport Group Inventory:

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

Rerosols (kg)

o O O o

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Control Room Unfiltered Inleakage Transport Group Inventory:

8.0000
(atoms)
(atoms)

(atoms)
(kg)

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

Control Room Exhaust Transport Group Inventory:

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

8.0000
(atoms)
(atoms)

(atoms)
(kg)

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Pathway
Filter
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Detailed model information at time

EAB Doses:
Time (h) = 11.1100
Delta dose (rem)

Accumulated dose
LPZ Doses:

Time (h) = 11.1100
Delta dose (rem)
Accumulated dose
Control Room Doses:
Time (h) = 11.1100

Delta dose (rem)
Accumulated dose

Containment Sump Compartment Atmosphere Nuclide

Time (h) = 11.1100
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129

(rem)

(rem)

(rem)

P WEFOWNMNMNMNMNRENMNREFWNDMREREOORREW

Whole Body
4.7525E-01
1.3943E+00

Whole Body
1.7987E-02
7.4637E-02

Whole Body
2.4214E-01
1.0292E+00

ci
.0078E+04
.5809E+06
.0835E+05
.6621E+05
.2103E+05
.2069E+04
.5961E+04
.2619E+05
.0990E+04
.5563E+04
.5691E+04
.5853E+04
.9991E+05
.8101E+05
.6826E+05
.1535E+04
.0728E+04
.5165E+05
.5149E+05
.9329E+05

(H) = 11.1100
Thyroid Skin
.0000E+00 1.0976E+00
.0000E+00 2.9633E+00
Thyroid Skin
.0000E+00 4.1542E-02
.0000E+00 1.5478E-01
Thyroid Skin
.0000E+00 1.4963E+01
.0000E+00 6.2072E+01
Inventory:
kg Atoms
3.6965E-04 2.5885E+21
5.4415E-02 3.6820E+23
7.9430E-01 5.3148E+24
2.3895E-04 1.5813E+21
9.6288E-06 6.3028E+19
2.2183E-05 1.4844E+20
1.0586E-03 7.0055E+21
3.3899E-05 2.2190E+20
3.2941E-06 2.1331E+19
1.1899E-03 7.5430E+21
8.2081E-06 5.0959E+19
6.6116E-04 4.1912E+21
6.2532E-04 3.8038E+21
5.3442E-05 3.2508E+20
8.3119E-03 4.8598E+22
4.6914E-06 2.6907E+19
2.4130E-02 1.3709E+23
1.7966E-04 1.0304E+21
1.3162E-03 6.2411E+21
3.4373E-05 1.6046E+20

NP UOUONMRPE ORREOUORSEREODDDWDURE

TEDE
.7525E-01
.3943E+00

TEDE
.7987E-02
.4637E-02

TEDE
.4214E-01
.0292E+00

Bq

.1129E+15
.8493E+16
.0089E+15
.2050E+16
.4781E+15
.4656E+14
.6055E+14
.2069E+16
.0664E+14
.4582E+14
.8057E+14
.5658E+14
.1097E+16
.0397E+16
.9256E+15
.1668E+15
.9869E+15
.6109E+15
.3005E+16
.1518E+15
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Calculation Number: NAI-1180-002, Rev.

Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Xe-133
Xe-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Kr-83m
Xe-131m
Xe-133m
Xe-135m
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Tc-101
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153

B O P UTNDNOTWNMNREFOUROONMNNMRENMNMNMOOORR,OWPRWERERRUOWMNDMEIWWOINDMNREARPRPEPAROCONMBSPRPRORIPENMENMNONMRPNDMRRESONDD® DR WD W

.6191E+05
.9942E+04
.1586E+05
.6824E+05
.0169E+05
.6544E+06
.7776E+07
.5660E+06
.1574E+07
.8400E+04
.7249E+07
.5864E+06
.5342E+07
.2953E+06
.4272E+05
.0346E+06
.0069E+04
.5355E+06
.2586E+05
.1252E+03
.6219E+02
.1594E+04
.6379E+04
.6896E+04
.3390E+04
.4926E+03
.2966E+05
.8923E+01
.5328E+01
.5517E+01
.6863E+03
.6837E+00
.9748E+02
.0504E+00
.4721E+05
.9431E+05
.5715E+03
.7750E+05
.8378E+06
.7267E+01
.2321E+04
.3742E-03
.4457E-06
.2485E+03
.6423E+04
.4791E+03
.1933E+04
.1710E+02
.0106E+02
.6332E+03
.7576E+02
.5431E-05
.2299E+06
.7687E+04
.3944E+05
.6969E+05
.2606E-09
.0441E+01
.1725E+01
.2635E+03
.3919E+02
.8557E+02
.4793E+03
.5859E+03
.8211E+03
.1116E+03
.3342E+02
.8022E+04
.8252E+02
.2132E+03

2

OB AOANNMNRENMNNME WOWNRERFWREROWRES WONUWRESMRPMPPEPPOOOCWWORREROO® PANMNMMNMRWERFONMRPRIWONMREFREROAORMMOOWOANDE G U REOOERE

.3713E-04
.2946E-03
.5082E-05
.5847E-03
.0375E-04
.5331E-02
.2404E-01
.3611E-04
.6700E-02
.8975E-07
.9117E-03
.3818E-02
.0078E-03
.7741E+00
.2863E-02
.3391E+01
.1556E-07
.4634E-02
.6617E-04
.2599E-06
.1330E-08
.1617E-03
.9839E-05
.4703E-02
.4734E-04
.1734E-04
.7142E-03
.8577E-03
.4660E-01
.8099E-02
.5492E-02
.9056E-04
.9758E-05
.7147E-05
.7803E-04
.9112E-05
.0394E-05
.9559E-04
.1153E-05
.8072E-10
.4880E-06
.1448E-14
.0402E-17
.8571E-04
.4963E-02
.1629E-05
.6012E-06
.0312E-09
.0104E-09
.3487E-04
.6481E-08
.4842E-16
.1463E-06
.2930E-05
.9173E-08
.2909E-06
.7243E-20
.0494E-04
.3274E-04
.2930E-05
.4933E-08
.8717E-07
.6745E-03
.1826E-05
.7215E-05
.8896E-06
.4970E-05
.3551E-07
.8663E-09
.6061E-06

WNNRPFRPOORFRWNOURESMNMOIREPREEDMESEIEREDNMONNNWOWRRARPONMNMREPREREPOAONdOOPRRPAOANODPUWERENDMRUNNONMWENDEREOAONDND-OINDO

.5027E+20
.5106E+22
.0409E+19
.6071E+22
.3158E+21
.9944E+22
.0299E+24
.9021E+21
.6617E+23
.0998E+18
.1910E+22
.2566E+22
.6800E+22
.9729E+24
.6957E+22
.0282E+26
.6669E+18
.4898E+23
.2957E+21
.3811E+18
.8050E+16
.2326E+21
.9411E+20
.1490E+22
.4628E+21
.8071E+20
.8389E+21
.2309E+21
.2137E+23
.7088E+23
.1368E+23
.2258E+21
.2336E+20
.1509E+20
.2469E+20
.3867E+20
.1555E+20
.7912E+21
.3897E+20
.8434E+15
.9158E+19
.8342E+10
.0382E+07
.0193E+20
.1662E+23
.9896E+20
.3610E+18
.6694E+15
.3529E+16
.5769E+21
.1990E+17
.4881E+09
.8226E+19
.1439E+19
.2255E+17
.8475E+19
.0281E+05
.1924E+21
.1573E+20
.8517E+19
.1688E+17
.0882E+18
.0957E+22
.8811E+19
.9577E+19
.1524E+19
.0160E+20
.6577E+18
.0351E+16
.7810E+19

P WEFRPOINMPOOWBRNMNNOOURPOONWWDEWRRERPRPUUOURREPRERPONMPEFRENDMRPORUOURNDMWORRERNMONRFEFOWNWOUOONONNRNRERRERORRRE

.3391E+16
.8479E+15
.1687E+16
.2249E+15
.4863E+16
L7221E+17
.0277E+18
.4294E+17
.5382E+18
.8081E+14
.3822E+17
.5698E+16
.6766E+17
.4927E+16
.4881lE+16
.5279E+16
.7254E+14
.3813E+16
.5757E+16
.6363E+14
.0011E+12
.2790E+15
.7160E+15
.7352E+15
.6542E+14
.5123E+14
.3298E+16
.8102E+12
.6714E+11
.7415E+11
.7339E+14
.2296E+10
.1007E+13
.6086E+11
.2847E+16
.4590E+16
.8015E+14
.5677E+15
.0500E+17
.3789E+12
.9359E+15
.0845E+07
.3492E+04
.2020E+14
.7176E+15
.2873E+14
.4015E+15
.3327E+12
.7391E+12
.5643E+14
.5003E+13
.4095E+05
.2505E+16
.0244E+15
.1592E+15
.9787E+15
.3641E+01
.9763E+12
.2838E+12
.6750E+13
.4750E+13
.8662E+12
.1736E+13
.3268E+14
.5238E+14
.8130E+13
.9736E+13
.7768E+15
.2653E+13
.5589E+14
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Y-94
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

.3067E-07
.5280E+05
.8656E+04
.5594E+05
.3958E+00
.1971E+02
.9951E+03
.1084E+03

P ok W oul
BN U 0 oo

Containment Sump Transport Group Inventory:

11.1100
(atoms)
(atoms)

(atoms)
(kg)

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

Time (h) = 11.1100
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)

Filter Pathway Nuclide

Time (h) =
Rb-86
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97
Nb-95
Mo-99
Tc-99m
Ru-103
Ru-105
Ru-106
Rh-105
Sb-127
Sb-129
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Ba-139
Ba-140
La-140
La-141
La-142
Ce-141
Ce-143
Ce-144

11.1100

Atmosphere
9.1850E+22
1.2224E+24
0.0000E+00
2.6560E+01

o O o o

.9768E-18 4.4697E+07
.3299E-05 8.8012E+19
.1889E-05 6.0140E+20
.8711E-06 7.1621E+19
.8243E-11 3.4586E+14
.1922E-07 1.2921E+18
.6992E-05 6.8297E+19
.2594E-07 1.0556E+18

Overlying

Sump Pool

.0000E+00 O0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 O0.0000E+00
.0000E+00 O0.0000E+00

Deposition Recirculating

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

o O O o
o O O o

Inventory for

ci
.3017E+01
.8234E+03
.3057E+02
.6428E+03
.6926E+02
.6868E+01
.9243E+01
.9704E+02
.3531E+01
.7991E+01
.7873E+01
.8878E+01
.1503E+02
.5735E+02
.1845E+02
.6214E+01
.4630E+02
.6267E+02
.0724E+03
.8973E+02
.1042E+03
.5237E+02
.6368E+02
.1329E+02
.2256E+03
.4201E+04
.5607E+04
.0062E+04
.2812E+05
.6338E+01
.3165E+04
.0985E+03
.9154E+03
.2920E+03
.0719E+01
.7357E+03
.3009E+03
.2013E+01
.9484E-01
.8793E+02
.4150E+02
.4308E+02

PRPEANMNPIWOAONJUUORNMNORRPRPUORREURSB®DNDWOOWWONID JIWWOIWWND WL o
BNOAOWWNRRERIWURNEROMRPRESMREPEARLRDADUOSIRPNMEENDMNMNWORREWOONDINRERE

Filter

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

SIRWT Backleakage

kg Atoms
.1432E-06 8.0051E+18
.6602E-04 1.1234E+21
.4234E-03 1.6215E+22
.2904E-07 4.8246E+18
.9377E-08 1.9230E+17
.7764E-08 4.5343E+17
.2313E-06 2.1384E+19
.0362E-07 6.7826E+17
.0050E-08 6.5080E+16
.6304E-06 2.3013E+19
.5043E-08 1.5547E+17
.0172E-06 1.2787E+19
.9078E-06 1.1605E+19
.6305E-07 9.9182E+17
.5360E-05 1.4827E+20
.4313E-08 8.2092E+16
.3619E-05 4.1825E+20
.4815E-07 3.1439E+18
.0156E-06 1.9041E+19
.0487E-07 4.8957E+17
.1839E-07 1.9839E+18
.6154E-05 7.6599E+19
.6016E-08 2.1482E+17
.7039E-05 7.9542E+19
.5369E-06 7.0654E+18
.6775E-05 2.1340E+20
.9052E-04 3.1744E+21
.9436E-06 8.8671E+18
.1310E-04 5.1210E+20
.1119E-09 9.4911E+15
.5139E-05 6.7532E+19
.4864E-03 2.4657E+22
.9779E-05 1.7614E+20
.2337E-02 3.1798E+23
.8780E-09 8.1366E+15
.0567E-04 4.5453E+20
.3405E-06 1.0068E+19
.8924E-09 1.6624E+16
.4568E-11 1.4660E+14
.5954E-06 2.8169E+19
.1307E-07 8.9731E+17
.4860E-05 1.8760E+20

BN EFE R OWNDN

U RPROBNMNREFNMEFNMENMAEIWORARRERPWORNDNWRER OWWWWNMRNMNRPRWONMRRERORRW

.7035E+04
.0454E+16
.2803E+15
.7698E+15
.2565E+11
.5529E+13
.5882E+14
.1009E+13

Bq

.4416E+12
.7846E+14
.2231E+13
.7782E+13
.3662E+13
.3641E+12
.9320E+12
.6891E+13
.2406E+12
.8857E+12
.7713E+12
.9185E+12
.3856E+13
L1722E+13
.0283E+13
.5599E+12
.1131E+12
.7119E+13
.9678E+13
.1820E+13
.0855E+13
.6378E+12
.5656E+13
.8992E+13
.5346E+13
.2542E+14
.1675E+15
.4229E+14
.7403E+15
.0845E+12
.9671E+15
.6264E+14
.0787E+14
.3281E+14
.1366E+12
.8622E+14
.8133E+13
.1447E+11
.8309E+10
.9533E+12
.2354E+12
.2939E+12
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Pr-143
Nd-147
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Cm-242
Cm-244
I-130
Cs-138
Cs-134m
Rb-88
Rb-89
Sb-124
Sb-125
Sb-126
Te-131
Te-133
Te-134
Te-125m
Te-133m
Ba-141
Ba-137m
Pd-109
Rh-106
Rh-103m
Eu-154
Eu-155
Eu-156
Nb-97
Nb-95m
Pm-147
Pm-148
Pm-149
Pm-151
Pm-148m
Pr-144
Pr-144m
Sm-153
Y-94
Y-91m
Br-82
Br-83
Br-84
Am-242
Np-238
Pu-243

WNRFEFRPAENMPENRENMRPRPAOAONMREIJUONWERERNDMOD OOAINMNWWNMNRROBMDDMRERPRERRENOORSSRERENDI

.1364E+01
.8962E+01
.9211E+03
.4926E-01
.6765E-02
.7343E-02
.4298E+01
.1369E-03
.0762E-01
.1511E-02
.0702E+03
.1477E-01
.6181E+02
.0901E-06
.4710E-09
.9111E+00
.4163E+02
.0615E+01
.8048E+02
.5727E-01
.0832E-01
.9391E+01
.0617E+00
.7590E-08
.8960E+03
.4473E+01
.2542E+02
.2283E+02
.4542E-01
.8832E-01
.8549E+00
.8655E+00
.6618E-01
.5644E+00
.0941E+01
.0811E+01
.4425E+00
.6274E+00
.4651E+02
.6926E+00
.2854E+01
.2293E-09
.6866E+03
.7325E+02
.8064E+02
.0467E-02
.2805E+00
.1342E+01
.3816E+00

2

RPoORFRRPRWONMBAMNMNMNRFRPRPJIJOUOONORRFRPOP® ONRP WREFEFOFEFOWPRRRERPUWWNODMNDUNDMNDERDND-NO®OOWERE

.0598E-06
.5800E-07
.2808E-06
.7188E-06
.5238E-04
.0777E-04
.3880E-04
.4967E-06
.7385E-07
.6588E-07
.4871E-07
.7124E-12
.0065E-08
.4074E-17
.2168E-20
.6661E-07
.3718E-04
.2701E-07
.8854E-09
.1463E-12
.1846E-12
.6319E-06
.0792E-11
.0630E-18
.2823E-08
.9450E-08
.1952E-10
.5295E-08
.3035E-07
.0499E-07
.9958E-08
.0658E-10
.4864E-09
.1599E-06
.6591E-08
.2522E-08
.8161E-09
.6183E-08
.9389E-09
.4847E-11
.9308E-08
.1286E-20
.0576E-08
.5240E-07
.0424E-08
.4869E-13
.5841E-09
.2351E-08
.2995E-09

SIRWT Backleakage Transport Group Inventory:

11.1100
(atoms)
(atoms)

(atoms)
(kg)

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

Environment Integral Nuclide Release:

Time (h) = 11.1100
Xe-133

Xe-135

Kr-83m

Xe-131m

Xe-133m

Xe-135m

@ o w o

[co G, B SR o S |

Pathway

Filter

.0000E+00
.7675E+21
.0000E+00
.2080E-02

ci

.9883E+03
.7394E+04
.2167E+03
.3381E+01
.4818E+02
.7402E+03

O =N UTE

kg

.2677E-05
.8559E-05
.8971E-08
.7914E-07
.2217E-06
.5949E-08

Environment Transport Group Inventory:

WNWRNMRPNMRPEPRPRPOOWWNNDNWOAOAONMREFEWRAOANUDSWIEREPNMOAONMMNMNMDORERENMOOOWWUERENDDNDEREH®

S R

.4630E+18
.4666E+18
.0865E+19
.2061E+19
.8958E+21
.2134E+20
.4682E+20
.7400E+18
.8147E+17
.5622E+17
.5418E+18
.1836E+13
.0173E+16
.3318E+08
.1766E+05
.7518E+18
.6089E+20
.0703E+17
.2458E+16
.4246E+13
L1277E+13
.8619E+18
.6582E+14
.5402E+06
.6365E+16
.1796E+17
.7900E+14
.4790E+17
.6381E+18
.5735E+18
.7006E+17