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1.0 OBJECTIVES

AST source terms and offsite and control room doses for the DBA-LOCA are evaluated in
calculation EC-RADN-1 125 for the effluent plume and are based on 60 dose significant isotopes
identified for use in the RADTRAD computer code. These 60 radionuclides were selected
because they were determined to be the dominant contributors to immersion and inhalation
doses from airborne activity released during a design basis LOCA. Consequently, these 60
radionuclides have the greatest impact on offsite doses and are major contributors to control
room doses.

Plant personnel can also receive significant direct shine doses from airbome activity held-up in
the reactor and turbine buildings and from piping that contains post-accident recirculating fluids
(suppression pool water). The purpose of this analysis is to determine if the same 60 isotopes
make the greatest contribution to the direct shine DBA-LOCA doses. The determination is
made by performing several comparisons of the potential contributions from the entire set of
core nuclides relative to a core inventory defined by the 60 radionucide set. Where significant
differences exist, this calculation will provide adjustment factors which may be used with the 60
isotope set to ensure conservatism when performing shielding calculations for the direct shine
doses from DBA-LOCA sources.

2.0 CONCLUSIONS AND RECOMMENDATIONS

This work shows that the 60 isotopes used in RADTRAD for AST give reliable predictions of
post-accident direct shine dose rates at ;e4 hours. The predicted dose rates of the 60
RADTRAD isotopes were determined to give essentially the same dose rates as a larger set of
183 isotopes released from fuel using AST assumptions.

There are noticeable differences between the predictions prior to 24 hours. Depending on the
application, the dose rates based on the RADTRAD 60 isotope set may need to be increased to
avoid non conservative predictions. These corrections are more important for post-accident
times up to about 8 hours. The results also show that the amount of adjustment required is
greater with increasing concrete shielding thicknesses.

Figures 1 through 5 provide adjustment factors that can be applied as a function of time and
shield thickness. Observe that the sources used to obtain these adjustment factors are based
on liquid and airborne activity distributions consistent with OBA-LOCA AST releases and source
configurations that are representative of direct shine dose contributors to the control structure.
The results of this analysis and the calculated adjustment factors are expected to be applicable
to other DBA-LOCA sources with similar activity distributions and source configurations.

T u ..t . . .aThe results of this analysis and the calculated adjustment factors are expected to be applicablee I
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The airborne shine source in this comparison consisted of the two-zone reactor building voluIme.
The results are expected to be applicable to other large airborne source regions such as the
turbine building. Xe-135m and Xe-138 (and its Cs-138 daughter) are the significant contributors
within 8 hours of a LOCA to the airborne shine dose rate of those nuclides not included in the 60
isotope RADTRAD.

The liquid source in this comparison is based on a 30 ft segment of nominal 14 inch pipe
containing suppression pool water. The results given in Table 15 show that the adjustment
factor increases significantly with shield thickness. Therefore, it is expected that the adjustment
factors will be conservative for piping smaller than 14 inches due to less self attenuation within
the pipe. The applicability of the results of this configuration to other piping configurations will
need to be judged on a case by case basis. CsO 38, Rb-88 and Br-84 are the significant
contributors to the piping dose rate, especially within 8 hours of a LOCA, of those nuclides not
included in the 60 isotope RADTRAD set.

Finally, this work has shown that the addition of Br-84, Cs-1 38 and Rb-88 to the RADTRAD 60
isotope set can give nearly the same dose rates from suppression pool sources as a much
larger set of AST core sources. Similarly, addition of Xe-1 35m, and Xe-1 38 and its daughter
Cs-1 38 to the RADTRAD set gives a good representation of reactor building shine dose rates.
With judicious selection, inclusion of the isotopes is a practical approach to eliminating the need
to perform multiple RADTRAD analyses using different isotope data files.

RADTRAD V3.03 has a limit of 63 isotopes. Hence, only three isotopes may be added to the
original 60 isotope set. This may not be too limiting since multiple RADTRAD runs are often
performed as part of the DBA-LOCA analysis in order to model the various source regions and
leakage pathways.
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3.0 ASSUMPTION AND DATA

The following assumptions and input data are used to evaluate the total DBA-LOCA control
room doses:

3.1 All DBA-LOCA doses and source term comparisons in this calculation are based on a reactor
core thermal power of 4032 MWt.

3.2 All tBA-LOCA doses in this calculation are based on full implementation of Alternate Source
Terms as defined in USNRC Regulatory Guide 1.183 (Reference 6.1).

3.3

3.4

Reactor core activity inventories are evaluated in EC-FUEL-1615 (Reference 6.2).

The DBA-LOCA control room and offsite doses from the effluent radioactive plume are
evaluated in EC-RADN-1 125 (Reference 6.3). The DBA-LOCA activity source terms used in
calculation EC-RADN-1 125 are based on 60 dose significant isotopes identified in Reference
6.4, Table 1.4.3.2-3, for use in the RADTRAD computer code. From Reference 6.3 and 6.4, the
60 dose significant isotopes are as follows:

-

RADTRAD DBA-LOCA Activity Source Term
60 Dose Si nificant Isotopes

Co-58 Zr-95 Te-131m La-141
Co-60 Zr-97 Te-1 32 La-142
Kr-85 Nb-95 1-131 Ce-141
Kr-85m Mo-99 1-132 Ce-143
Kr-87 Tc-99m 1-133 Ce-144
Kr-88 Ru-103 1-134 Pr-143
Rb-86 Ru-105 1-135 Nd-147
Sr-89 Ru-1 06 Xe-133 Np-239
Sr-90 Rh-105 Xe-135 Pu-238
Sr-91 Sb-127 Cs-134 Pu-239
Sr-92 Sb-129 Cs-1 36 Pu-240
Y-90 Te-27 Cs-137 Pu-241
Y-91 Te-127m Ba-1 39 Am-241
Y-92 Te-129 Ba-1 40 Cm-242
Y-93 Te-129m La-140 Cm-244

---------
I
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3.5 From Regulatory Guide 1. 183, Table 1, the BWR core inventory release fractions for DBA -
LOCA analysis are as follows:

Table I (RG 1.183)
BWR Core Inventory Fraction
Released Into Containment

Gap Early
Release In-vessel

Group Phase Phase Total

Noble Gases 0.05 0.95 1.0
Halogens 0.05 0.25 0.3
Alkali Metals 0.05 0.20 0.25
Tellurium Metals 0.00 0.05 0.05
Ba, Sr 0.00 0.02 0.02
Noble Metals 0.00 0.0025 0.0025
Cerium Group 0.00 0.0005 0.0005
Lanthanides 0.00 0.0002 0.0002

From Regulatory Guide 1.183, Table 5, the radionuclide groups that should be considered for
design basis LOCA analysis are as follows:

Table 5 (RG 1.183)
Radionuclide Composition

Group Elements

Noble Gases Xe,%K :
Halogens I, Br
Alkali Metals Cs, Rb
Tellurium Group Te, Sb, Se, Ba,
Noble Metals Ru, Rh, '0MojTcCo
Lanthanides La, ZrN, E b, Pm, Pr

Sm, Y;Cri
Cerium Ce, Pu Np'
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3.6 The MICROSHIELD Version 5.01 computer code is used to evaluate direct radiation dose rates.
(Reference 6.5)

3.7 The total average photon energy per disintegration (kev/dis) for individual radionuclides is
obtained from 'Table of Radioactive Isotopes". (Reference 6.6)

3.8 Since the RADTRAD computer code and the EC-RADN-1 125 dose analysis use 60 isotopes,
the DBA-LOCA AST source term used in this comparative evaluation will be based on a
representative AST LOCA source term obtained by multiplying the reactor core activity inventory
by the Regulatory Guide 1.183 activity group release fractions.

3.9 Floor plans and dimensions for the control room located on elevation 729'-1" of the control
structure and reactor building elevation 719'-1" are shown in the Reference 6.7 drawings.

3.10 Post-LOCA system contained radiation sources (e.g., piping, components) are identified in
calculation EC-076-1003 (Reference 6.8).

3.11 Piping data is given in the M-199 piping specification sheets (Reference 6.9).

4.0 METHODOLOGY

The activity source terms used in this evaluation are based on Regulatory Guide 1.183
Alternative Source Term (AST) Methodology. AST source terms for the DBA-LOCA are
evaluated in calculation EC-RADN-1 125 and are based on 60 dose significant isotopes
identified in Reference 6.4 for use in the RADTRAD computer code. The 60 radionuclides that
are contained in the RADTRAD code were selected based upon a study that determined that
those 60 radionuclides have the greatest impact on offsite dose. In order to use this same
source term for direct shine dose calculations, an analysis is needed to justify that these same
60 isotopes have the greatest dose impact for direct doses and are appropriate for use in
shielding calculations for the direct shine doses from external sources to the control room. This
analysis will be performed by comparing the total activity, total energy release rate and source
average energy, and calculated dose rates for liquid and airborne sources for the 60 isotope
RADTRAD source term and the total AST isotopic source term. In addition, since the
MICROSHIELD computer code does not contain all of the isotopes identified for the AST source
term, dose significant isotopic libraries used by the MICROSHIELD computer code are also
included in this evaluation.

A total of 428 radionuclides are given in EC-FUEL-1615 for those elements identified in RG
1.183, Table 5 as being released for the DBA-LOCA. Core activities for these isotopes are

A #o r^ f A)al rvhnzevI c n tn Cen CI IC I -1A1XZ fth.4eb fieomgifnf- ut% ;foif4 on D I
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shown in Table 1 as a function of time after discharge. Since the RG 1.183 activity releases
from the fuel occur over a 1.5 hour period for a LOCA, the dose contribution from those isotopes
with short half-lives can be neglected. From Table 1, the totalcore activity for all isotopes at 1
hour post-accident is 9.429E+09 Curies. Assuming that the dose contribution from those
isotopes in the core that have decayed to less than 100 Curies at 1 hour is negligible with
respect to the total dose, reduces the AST core activity source term to the 183 dose significant
isotopes given in Table 2 with a total core activity of 9.421 E+09 Curies. This assumption is
reasonable since reducing the number of isotopes from 428 to 183 only reduces the total core
activity by (9.429E+09 - 9.421 E+09) x 100% / 9.429E+09 = 0.085%. This assumption is even
more applicable when considering long term integrated doses such as 30 day control room
doses.

Table 3 converts core activity to an AST representative activity LOCA activity release
distribution for the 183 dose significant isotopes by multiplying the Table 2 core activities by the
RG 1.183 LOCA activity group release fractions from RG 1.183, Table 1. Table 3 also shows
the 60 significant isotopes included in RADTRAD. The Table 3 activity release distribution
serves as the base source term for comparative analyses using the 60 RADTRAD isotope
source term vs. all 183 dose significant isotopes for AST.

In order to justify use of the 60 RADTRAD isotopes for direct shine doses from external sources,
the following four source terms are evaluated:

1. Source term based on all 183 AST dose significant isotopes. (Obtained from Table 3)
2. Source term based on those isotopes of the 183 AST dose significant which can be input

into the MICROSHIELD radiation shielding analysis computer code using the default
built-in GROVE isotopic library. (Obtained from Reference 6.4)

3. Source term based on those isotopes of the 183 AST dose significant which can be input
into the MICROSHIELD radiation shielding analysis computer code using the optional
built-in ICRP38 isotopic library. (Obtained from Reference 6.4)

4. Source term based on RADTRAD 60 dose significant isotopes. (Obtained from Section
3.4)

The isotopic mix for each of the above four source terms is given in Table 3.

For each of the activity source terms identified above, total activity, the total source gamma
energy release rate (Mev/sec) and the source average gamma energy (Mevidis) will be
compared to determine if the 60 RADTRAD dose significant isotopes are appropriate for use in
calculating direct shine doses from external sources to the control room.

The total source gamma energy release rate for an isotopic mix is calculated as follows:

Thin toal OArim Gtamma grimrnu, n 1eatc, r fror an ieItIrsiir m iv ie mlrh dtmAl me riAluctl
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Total Energy = E Ex A'xCF Eq. (1)

where:

Total Energy = total energy release rate for isotopic mix (Mev/sec)
E'AVg = total average photon energy per disintegration for isotope i (Mev/dis)
N = activity of i in isotopic mix (Curies)
CF = conversion factor = 3.7E+10 dis/sec/Curie

The source average energy for an isotopic mix is calculated as follows:

Source Average Energy = Total Energy I (Total Activity x CF) Eq. (2)

where:

Source Average Energy = average energy of isotopic mix (Mev/dis)
Total Energy = total energy release rate for isotopic mix, as calculated

above in Equation 1 (Mevisec)
Total Activity = total activity of isotopic mix (Curies)
CF = conversion factor = 3.7E+1 0 dis/seclCune

Using the above methodology, total core inventory, total energy release rate and average
energy are evaluated for each of the four source terms. This evaluation is given in Tables 4 thru
9 for post-accident times of 0, 1 hr. 8hr, I day, 4 days and 30 days. A comparison of these
results for each source term is given in Table 10.

A comparative dose rate analysis is also performed to determine if energy dependence with
respect to gamma attenuation and buildup factors would impact direct shine dose rates with
respect to using the RADTRAD 60 isotope source term for AST. The MICROSHIELD computer
code is used to evaluate direct shine dose rates. The MICROSHIELD nuclide data libraries do
not contain all of the 183 AST potentially dose-significant isotopes identified for AST. Out of the
183 AST DBA-LOCA isotopes, 27 isotopes are not available in MICROSHIELD (See Table 3).
Tables 11 and 12 show that with respect to activity and gamma energy release rate for the 183
isotope AST source, these 27 isotopes are not significant dose contributors and can also be
neglected for the dose analysis. (It is noted that these 27 isotopes are not listed in FGR 11 or
FGR 12. The isotopes appear to be considered insignificant contributors to internal or
immersion doses.)

Dose rates are evaluated for both a DBA-LOCA liquid and an airborne activity source. The
Table 3 activity release distribution based on reactor core activity and RG 1.183 release

I -. I.



PP&L CALCULATION SHEET
Dept. Rad. & Eff. Tech. PROJECT Catc. No. EC-RADN-1 135
Date 0811912005 Justification Of AST 60 Isotope
Designed By T.F. Mackay RADTRAD Source Term For Direct Sh No 10
Checked By M.M.Waselus Shine Dose Caculatins

fractions is used. The liquid source activity concentration is based on the Table 3 AST isotopic
activity distribution divided by the suppression pool free volume of 132,000 ft3. The airborne
source activity concentration is based on the Table 3 AST isotopic activity distribution divided by
the reactor building free volume of 2,078,000 ft3 for two-zone reactor building mixing Since this
is a comparative analysis of dose rates for groups of isotopes from the same activity distribution,
this analysis is not dependent on the actual source concentration, but on the relative distribution
among the isotopic activities in the source term. The suppression pool volume and reactor
building volumes are used to obtain activity concentrations reasonably representative of DBA-
LOCA liquid and airborne sources and are obtained from Reference 6.3. As a result, dose rates
calculated using these sources are for comparative purposes only and may not represent actual
DBA-LOCA doses. DBA-LOCA AST liquid and airborne sources are evaluated in Tables 13 and
14.

The DBA-LOCA airborne source selected for the AST dose rate analysis is the reactor building
floor elevation 719'-0" which is the reactor building direct shine contributor to the control room.
Per the Reference 6.7 drawings, the reactor building source volume for shine into the control
room is from floor to ceiling between column lines 26 and 29. Dimensions of the source volume
are 63 feet wide by 131 ft long. The floor slab at elevation 749'-1" has a thickness of 1'-9".
Therefore, the source height is (749'-1) - (719'-1") - (1'-9") = 28'-3". The MICROSHIELD model
is as follows:

Reactor Buildinc MICROSH IELD Model
Length = 131 ft
Width = 63 ft
Height = 28.25 ft
Dose Receiver Location:

X = Length + 10 ft = 131 ftl 10 ft 141 ft
Y = Height 1 2 = 28.25 ft /2 = 14.125 ft
Z -Width 2 =63 ft /2 31.5 ft

Activity Source: Table 14
Source Material: air
Shield: Unshielded; 0.5 ft, 1 ft, 2 ft & 3 ft concrete
Buildup: Source or shield material

The DBA-LOCA liquid source selected for the AST dose rate analysis is a 14 inch core spray
line. Per Reference 6.8, page 385, 14" GBB-101 is identified as a post-LOCA source In the
reactor building and is a vertical length of pipe located adjacent to the 3 ft thick concrete wall
between the control structure and the reactor building. From the piping specification sheets
given in M-199 (Reference 6.9) 14 inch GBB is a nominal pipe with 0.375 wall thickness.
Therefore, pipe outside diameter = 14 inches. A pipe length of 30 ft is selected since this pipe

I given in M-1 9 (Reterence U-9) 14 inch (33 Is a nominal pipe with 0.375 wall thickness.
Tm__w ^ -*^X _^* 4 A _kA _;- 1i - - t -4 -s o ^Isns _* __- -1
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runs from floor to ceiling between elevation 719'-1" and 749'-1" which is adjacent to the control
room. The MICROSHIELD model is as follows:

14" GBB-101 Core Sarav Line
Height = 30 ft = 390 inches
Radius = (14 inches 12 ) - 0.375 inches = 6.625 inches
Wall Clad = 0.375 inches
Dose Receiver Location:

X = 5 ft = 60 inches
Y = Height 2= 15 ft 2 =7.5 ft =90 inches
Z=O

Activity Source: Table 13
Source Material: water
Shield: Unshielded; 0.5 ft. I ft. 2 ft & 3 ft concrete
Buildup: Source or shield material

The MICROSHIELD Version 5.01 computer code outputs for the DBA-LOCA AST liquid and
airborne sources are given in Attachments 1 and 2, respectively. The default GROVE
radionuclide library is used for this dose evaluation. For the 103 isotope AST source, isotopes
not contained in the GROVE library are evaluated with a separate MICROSHIELD run using the
IRP38 radionuclide library and the results combined with the GROVE analysis to get the total
dose. For the RADTRAD source, all of the isotopes are contained in the default GROVE library
and a separate ICRP38 run is not required. Dose rate results are summarized in Table 15.
Dose rate results are also plotted as a function time post-accident and radiation shield thickness
and are given in Figures 1 through 5.

Of the isotopes not included in the RADTRAD 60 isotope set, inspection of Tables 5, 6, and 7
shows that Br-84, Cs-138 and Rb-S88 have significant energy releases (MeVlsec). Similarly, the
contributions from Xe-1 38 and Xe-1 35m are potentially significant noble gas isotopes not
included in the RADTRAD set.

Table 16 examines the dose rate at 1, 8 and 24 hours for two representative shine
configurations from Table 15 with the addition of the above identified isotopes. Table 16 shows
that the addition of Br-84, Cs-138 and Rb-88 to the RADTRAD set will essentially duplicate dose
rates from the 183 AST nuclide set for DBA-LOCA suppression pool sources. Similarly, addition
of Xe-1 35m, and Xe-1 38 and its daughter Cs- 138 to the RADTRAD set gives a good
representation of DBA-LOCA airborne shine dose rates. This may permit the use of the basic
RADTRAD isotope set with a few added isotopes to obtain shine dose rates well within in the
accuracy of the analytical methods.

I auI.idt.Vy Ut UIe OftdIyuLIlU l .UwUS .. I
I
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5.0 RESULTS

A summary of total core inventory, total energy release rate and average source energy for the
183 AST isotopic source including the MICROSHIELD radionuclide isotopic libraries mixes and
the 60 isotope RADTRAD source is given in Table 10. Results are summarized as follows:

COMPARISON OF AST SOURCE TERM PARAMETERS FOR 183
ISOTOPE AND 60 ISOTOPE RADTRAD AST SOURCES

Ratio Of Isotopic Source Parameters
183 Isoto es / 60 RADTRAD Isotopes

Time Post-Accident Source Total Source Total Source
(hrs) Curie Activity Mev/dis Energy Average

Release Rate Energy
I hr 1.172 1.185 1.010

8 hrs 1.062 1.040 0.979
1 day 1.031 1.017 0.986

4 days 1.026 1.011 0.985
30 days 1.071 1.042 0.974

The above comparison of source term parameters indicates that use of the 60 Isotope
RADTRAD source term could underestimate direct shine doses by a factor of 1.07 to 1.18,
depending on the time post-accident. These differences are significant and indicate that an
actual comparison of dose rates is warranted and that any restrictions for use with the 60
RADTRAD source for direct shine dose calculations should be identified. Use of the 60
RADTRAD source direct shine doses may also require the use of dose correction factors,
especially for short time periods following a LOCA.

The results of the dose rate comparison for AST DBA-LOCA liquid and airborne sources for the
183 AST isotopic source and the 60 isotope RADTRAD source are given in Table 15. Results
are summarized as follows:
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AST LIQUID SOURCES --. COMPARISON OF DIRECT SHINE DOSE RESULTS FOR 183
ISOTOPE AND 60 ISOTOPE RADTRAD AST SOURCES

Time Ratio Of Dose Rates
Post-Accident 183 Isotopes /60 RADTRAD Isoto ___

(hrs) Unshielded 6 In 1 Ft 1.5 Ft 2 Ft 2.5 Ft 3 Ft
Concrete Concrete Concrete Concrete Concrete Concrete

1 1.201 1.278 1.387 1.531 1.716 1.964 2.303
2 1.12 1.16 1.2 1.26 1.41 1.51 1.69
4 1.06 1.08 1.09 1.10 1.2 1.26 1.32
8 1.017 1.023 1.033 1.048 1.069 1.096 1.113
16 1.01 1.01 1_.01 1.01 1_.02 1.03 1.05
24 1.006 1.006 1.006 1.006 1 .007 1.008 1.009

AST AIRBORNE SOURCES .. COMPARISON OF DIRECT SHINE DOSE RESULTS FOR
__ 183 ISOTOPE AND 60 ISOTOPE RADTRAD AST SOURCES

Time Ratio Of Dose Rates
Post-Accident 183 Isotopes /60 RADTRAD Isotopes

(hrs) Unshielded - 6 In 1 Ft 1.5 Ft 2 Ft 2.5 Ft 3 Ft
Concrete Concrete Concrete Concrete Concrete Concrete

1 1,185 1.207 1.237 1.271 1.302 1.332 1.364
2 1.13 1.13 1.15 1.16 1.17 1.17 1.25
4 1.07 1.07 1.10 1.11 1.09 1.1 1.15
8 1.040 1.037 1.033 1.034 1.041 1.052 1.065
16 1.02 1.01 1.01 1.01 1.01 1.01 1.02
24 1.016 1.012 1.010 1.008 1.007 1.007 1.008

Note: Values for post-accident time periods 1, 8 and 24 hours obtained from Table 15. Values
for post-accident time periods of 2, 4 and 16 hours obtained from Figures 1 through 5. :

The dose rate comparison shows that at time =1 hour post-accident, depending on the pource
term and radiation shield thickness, using the RADTRAD 60 isotopes would result in direct shlne
dose rates that are approximately a factor of 1.18 to 2.3 lower than would result using the 183
isotope AST source term. At 8 hours post-accident, this factor would reduce to 1.02 to 1 .13 At
24 hours post-accident the difference in dose rates would be less than 1.6 %. These results are
also supported by the source energy release and activity comparisons.

Use of the RADTRAD 60 isotope model for analyses using DBA-LOCA direct shine dose fates
for post-accident time periods less than 24 hours post-accident require correction factors to
account for the isotopes not considered. This is applicable to analyses such as vital area
access and 30 day control room integrated doses. These correction factors should not only be

tor post-accicent trme penocs less man z4 nours post-acciaent require correction factors to
__e_ sar+1t m^64Ac ^wr^Ao To_ k rl,.-l f ^1t _^^1 ^_ -ft +_ %Arf
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based on time post-accident, but also on source material and thickness of radiation shielding
material. The above Table and Figures 1 through 5 summarize correction factors based on
Table 15 in a convenient form.

Finally, it should be possible to use results directly from RADTRAD runs for shine calculations if
certain additional isotopes are added to the basic RADTRAO 60 isotope set. The addition of Br-
84, Cs-1 38 and Rb-88 will essentially duplicate dose rates from the 183 AST nuclide set for
suppression pool sources. Similarly, addition of Xe-135m, and Xe-138 and its daughter Cs-138
to the RADTRAD set gives a good representation of reactor building shine dose rates. Table 16
provides comparisons of dose rates with and without the above isotopes.

An evaluation of the dose adjustment factors for the suppression pool liquid source was also
performed for 8 ft of concrete shielding. It is anticipated that the DBA-LOCA analysis of
radiation shine inside the control structure from radioactive material in systems and components
will require that doses be evaluated for large shield thicknesses todemonstrate that the direct
shine dose contribution for such large concrete shield thicknesses would be negligible. The
dose adjustment factors for 8 ft of concrete are as follows:

AST LIQUID SOURCES - COMPARISON OF DIRECT
SHINE DOSE RESULTS FOR 183 ISOTOPE AND 60

ISOTOPE RADTRAD AST SOURCES
Time Ratio Of Dose Rates

Post-Accident 183 Isotopes 160 RADTRAD Isotopes
(hrs) 8 FL Concrete Shielding

1 48.351
2 29
4 17.5
8 9.49

16 4
24 1.408

Note: Values for post-accident Utme periods 1, 8 and 24 hours
obtained from Table 15. Values for post-accident time periods of 2, 4
and 16 hours obtained from Figures 1 through 5

I 1-
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All Isotopes Given In Core Inventory Analysis
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All isotopes Given In Core Inventory Analysis
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Table 1. Reactor Core Activity For DBA4LOCA Radionuclides Released Per Regulatory Guldo 1.183, Table AS;
All Isotopes Given In Core Inventory Analysis
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Table 1. Reactor Core Activity For OBA-LOCA Radionuclides Released Per Regulatory Guido 1.183. Table 5;:
All Isotopes Given In Core Inventory Analysis
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Table 2. Reactor Core Activity For DBA-LOCA Radionuclides Released Per Regulatory Guide 1.183 Table 5; Pae. 23 33

All Isotopes With > 100 Curies At I Hour Post-Accident
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Table 2. Reactor Core Activity For DBA-LOCA Radionuclidos Released Per Regulatory Guide 1.183, Tabe 5; Page 34 3

AU Isotopes With > 100 Curies Al l Hour Post-Accident
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Table 2. Reactor Core Activity For DBA-LOCA Radionuclides Released Per Regulatory Guide 1.183, Table 5;
All Isotopes With > 100 Curies At 1 Hour Post-Accident
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Table 4. Evaluatlon Of Total Energy Release Rate (Mev/sec) And Average Energy (Mev/dis)
For RG 1.183 DBA.LOCA Source; Time = 0.0 a Shutdown -
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Table 6. Evaluation OfTotal Energy Release Rate (Mev/sec) And Average Source Energy (MAyIdls)--
For RG 1.183 DBA-LOCA Source, Time 1 Hour --
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Table 5. Evaluation Of Total Energy Release Rate (Mevlsec) And Average Source Energy (Mevidis) -:: -: -
For RG 1.183 DBA.LOCA Source, Time = 1 Hour
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Table 5. Evaluation Of Total Energy Release Rate (Mevlsec) And Average Source Energy (Movidls)
I For RO 1.183 DBA-LOCA Source, Time = I Hour
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Table 5. Evaluation Of Total Energy Release Rate (Moevsec) And Average Source Energy (Mevidis)
For RG 1.183 DBA-LOCA Source, ltime = 1 Hour _
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Table 6. Evaluation Of Total Energy Release Rate (Mov/sec) And Average Source Energy (Mevldis)
: For RG 1.183 DBA-LOCA Source; Time = 8 Hous
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Table 6. Evaluation Of Total Energy Release Rate (Mevisec) And Average Source Energy (Mevldis)
For RG 1.183 DBA-LOCA Source; Time = 8 Hours
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Table 6. Evaluation Of Total Energy Release Rate (Mov/sec) And Average Source Energy (Mevldis)
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Table 7. Evaluation Of Total Energy Release Rate (Mevidis) And Average Source Energy (Idevldis).
For RG 1.183 DBA-LOCA Source; Time 1 Day
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Table 7. Evaluation Of Total Energy Release Rate (MevIdis) And Average Source Energy (Mev/dis)
For RG 1.183 DBA-LOCA Source; Time = 1 Day
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Table 7. Evaluation Of Total Energy Release Rate (Moevdis) And Average Source Energy (Mevidis)
For RG 1.183 DBA-LOCA Source; Time =1 Day
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Table 7. Evaluation Of Total Energy Release Rate (Mevidis) And Average Source Energy (Moevlds)
For RG 1.183 DBA-LOCA Source; TIme = I Day
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Table 8. Evaluatdon Of Total Energy Release Rate (Mevlsec) And Average Source Energy (Mevldis)
For RO 1.183 DBA-LOCA Source; Time =4 Day
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Table 9. Evaluation Of Total Energy Releas Rate (Mev/sec) And Average Source Energy (Movldis)
For RG 1.183 DBAALOCA Source; Time n 30 Days
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Tablu 9. EvaluatIon Of Total Energy Release Rate (Movisec) And Average Source Energy (M3v/dis)
For RG 1.183 DBA.LOCA Source; Time = 30 Days
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Table 9. Evaluation Of Total Energy Release Rate (Moevsec) And Average Source Energy (MovIdis)
For RG 1.183 DBA-LOCA Source; Time = 30 Days
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Table 9. Evaluation Of Total Energy Release Rate (Movlsec) And Average Source Energy (Mevldils)
ForRKG1.183 DBA-LOCA Source; Time=30 Days
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Table 10. Comparison Of Isotopic Mix Source Parameters ECRADN-1135 35
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- Table 11. Comparison Of DBA-LOCA AST Activity Release For 27 Isotopes Not Included In MICROSHIELD Libraries EC-RADN-1135 35
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_23 - Tc-100__ 1.2838.05 1 i078+08 0.0008400 o ocE~bo 0.000E+O0 QOO+O oOO+O0.0003000040 0008+00 0.000+00 0.00OE400 0.0008400 0Q0008tO0

25_ 4.356 |87.99EE0 4 0 8991E+04 1.106E-+04_ -08 0.04 008.E WO. V 0.0E8+W | 0.08+00 Q0.0008+00 _0.Q0E08cO 0.0000E+0
2 I5-S 21.5922E+05 2.9222+05 2.0442+.0 1.320E+03 13056-14 0.00 0 OOOE+80 00 0D.000E+00 0.000oCO+00 06.000E+00 0.000W.0 0000EL+00

28 xe-i34m 5 .868+06 -9.932.6E+5 1.72+043 8.356EtO0 0E+.000.OO 000080 0 0.0008+00 0.000.00 O.0CE0+C00 0.00E800 0.000E.00 0 000t.00 t
27 _ 89m 3.35 1 3.259E+01 12+.01 12 +01 10644 . 0 01 1.285E842 5.745E-07

TOTAL 27 Iso8opes 1:825E+07 1.3172+0? i.586E+06 1.s36E206 5.4292+44 -W4.246E+04 3.384+04 04828+03 3.596E+02 3.300E8OD 1303E802 6745E407

TO A 1 Isoo 1 . |459+09 1.4544E9 9.575E+08 8g.482E408 5.6B184E08 4.203+08 2.3718408 2.835t+07 1.506E+07 1.303E+0i 1.1532+07 _8.84E640

RATIO 27 iotvopes 1U3 12i18E 02 9.059E-03 2701E403 1811E3 9.558E45 .01 04 1.419 4 2.992E84 2.38 6 2.532E07 13DE49 6.4952-14

-
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Table 12. Comparison Of DBA-LOCA AST Source
Parameters For 27 Isotopes Not Included In,

:_CROSHIELD Libraries - --- - --

Total verage Core ota U*V/50G
EneCrnyaRelease forRO 1.183

NO. Nuclide .i at I Ilow LOCA Actlviy
k.I-Mfd!;) (Curie.) Release __

I B-3m __ 1923 4.0872.04 2j.908E+1C5
2 e14 8-9 -2 00&320 -2.2382413

3 Eu-1SO 0 OOO1.1 .00+00
4 -71-30m -- 1'21 4.149E.03 1.857E.13

5 -3ai 17 .4392E'06 8.3772.18
8 14-102 15I.IOOEe04 7.531E+12

7 IWS-9m -2711 ____1.3032.02 1.307E+13
8 Nd-152 0 7.5181.01i 06.0002400

10 Pd-111m 359 6.2272+02- 8.271e+12
____ Pd-12- 0 ___ 7.2982.~3_- 0.0002400

12 Pm12 5 1.17514.02 8.50E2.11
13 _ Pnm-162m 1508 4.28-3201 2.3792410-
14 -Pm15 _ _ 0 1.10020 .000200
15- Pr-140 -1018 6.311'E;03- 2.377E+14.
16 Rh-IDO 2284 - 12932.01l 1.0832+12
17 Ru-IC? 208 _ _ 2~9032.00. 2.2132.10

-R-108 0 1.215+01 0.01005+00
19 Sb-130( 2653 6.781E.03 6.6376614

20 88-132 2583 1.2 222 1.121
21 e- r79m 1e37 1.203e+03 I6.1:.+11

22 m-IS?. 0 2.002E+00 0.0002+00-
23p Tc-100 83 0.00+00 --- 0002Q+00
24 TO-102 __ _ 8 1.108E+04 3.320E+13

t 25 T16 5 - 1.320203E 2 2.63+13,_ 3
26 Nd34m 1898 __ 6_ 6.35E+6200 '4A59E1+
2 89_ 901. 4 1.228E03 541 4.1211:
12 ots 27 .._.j ._ 1.536E+06 8.7735 .6

Tiota 183 Isotopes 8822E+08 2.632E+o9
IB 8.11E-03 Z3i3+34-

Patio 2? Isotopes 2263 Isotopes
Ave e go I .544E+00

Z2Avrsge EneMY _vjs -183 loopes 8.385OOOE0O



Table 13. DiA-LOCA Liquid Activity Release Distribution; Release Assumed At Time = 0 Post-Accident With Decay Only;
Regulatory Guide 1.183, Table I Activity Release Fractions
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TABLE 15. COMPARISON OF CALCULATED DOSE RATES FOR 183 ISOTOPE AST SOURCE
AND 60 ISOTOPE RADTRAD SOURCE
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Table 16. Summary Of Shine Dose Rates With The Addition Of Radionuclides To The RADTRTAD
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MicroShield v5.02. (5.01-00076)
Pennsylvania Power & Light Co.

Page : 1
DOS File: lSPlGR.MS5
Run Date: August 1, 2005
Run Time: 4:37:39 PM
Duration: 00:00:21

:EC-RADN-1 135
Page 82

File 1Ref:
-Date:

By:
- Checked:.

Case Title: Suppression Pool
Descriptions 1 Hour, Grove

Geometryt 7 - Cylinder volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

X
152 .

5 ft 0.

Dose Points
y

4 cm 457.2 cm
O in 15 ft

30 ft
6.6 in

I0 cm

0. 0 in

L-Z_
Shields

Shield Name Dimension MaterialDensitv
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff * 0.015
Photons 0. 015 s Excluded

Nu-ci-de curies
Am-241 1.1038e-003
Am-242 4. 7554e-001
Am-242m 7.2160e-005
Am-243 1.3601e-004
Am-244 5.6201e-001
Ba-135m 4.4479e-001
Ba-137m 1.7871e+002
Ba-139 1.4634e+003
Ba-140 2.1280e+003
Ba-141 2.0035e+002
Ba-142 3.6166e+001
Br-82 2.4493e+001
Br-83 6.7833e+002
Br-84 4.6984e+002
Ce-141 1.9539e+001
Ce-143 1.7871e+001
Ce-144 1.6464e+001
Cm-242 2.9032e-001
Cm-243 1.2503e-004
Cm-244 I. 6960e-002
Co-58 3.2172e-001
Co-60 1.7334e-001
Co-60 m 5.4037e-003
Co-61 2.5396e-003

cocia, 3 .329;881
.Co-60.- 1. 2334o-'00

Library s Grove
becouerels Ci/cm3 cm3

4.0842e+007 1.3570e-003 5.0209e+001
1.7595e+010 5.8460e-001 2.1630e+004
2.6699e+006 8.8710e-005 3 .2823e+000
5.0323e+006 1. 6720e-004 6.1864e+000
2.0794e+010 6.9090e-001 2.5563e+004
1.6457e+010 5.4680e--01 2.0232e+004
6.6124e+012 2.1970e+002 S.1289e+006
5.4145e+013 1.7990e+003 6.6563e+007
7.8734e+013 2.6160e+003 9.6792e+007
7.4130e.012 2.4630e+002 9.1131e+006
1.3381e+012 4.4460e+,001 1.6450e+006
9.0623e+011 3.0110e+001 1.1141e+006
2.5098e+013 8.3390e+002 3.0854e+007
1.7384e+013 5.7760e+002 2.1371e+007
7.2294e+011 2.4020e+.D1 8.8874e+005
6.6124e+011 2.1970e+O01 8.1289e+005
6.0917e+011 2.0240e+001 7.4888e+005
1.0742e+010 3.5690e-001 1.3205e+004
4.6259e+006 1.5370e-004 5.6869e+000
6.2753e+008 2.0850e-002 7.7145e+002
1.1903e+010 3.9550e-001 1.4633e+404
6.4137e+009 2.1310e-001 7.8847e+003
1.9994e+008 6.6430e-003 2.4579e+002
9.3964e+007 3.1220e-003 1.1551e+002

* ?.Y;33++eq 3 ;t3 41 431 3 .
6.'41320 4,O9 2. 13310 -ol 2.1.89L7.+03
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Nuclide curies
Cs-134 1.2511e+003

becuegelrs
4.6290e+013

Cs-134m 2.0621e+002 7.6297e+012
Cs-136 3.9859e+002 1.4748e+013
Cs-137 9.4359e+002 3.4913e+013
Cs-138 4.8636e+003 1.7995e+014
Cs-139 1.2307e+002 4.5537e+012
Eu-152m 1.0005e-003 3.7020e+007
Eu-154 4.5935e-002 1.6996e+009
Eu-155 1.8888e-002 6.9886e+008
Eu-156 1.1884e+000 4.3972e+010
I-128 1.4666e+001 5.4265e+011
I-130 1.6358e+002 6.0526e+012
I-131 6.9834e+003 2.5839e+014
I-132 1.0176e+004 3.7652e+014
I-133 1.4219e+004 5.2610e+014
1-134 1.1421e+004 4.2257e+014
I-135 1.2421e+004 4.5959et014
La-140 9.1105e+000 3.3709e+011
La-141 6.9834e+000 2.5839e+011
La-142 5.3866e+000 1.9930e+011
Mo-99 1.0892e+002 4.0300e+012
Mo-101 5.8193e+000 2.1532e+011
Nb-95 6.3703e+000 3.0970e+011
Nb-95m 9.2813e-002 3.4341e+009
Nb-96 1.3161e-002 4.8697e+008
Nb-97 8.1832e+000 3.0278e+011
Nb-97m 7.5316e+000 2.7867ee+011
Nd-147 3.1423e+000 1.1627e+011
Nd-149 1.2372e+000 4.5778e+010
Np-236m 5.1125e-005 1.2916e+006
Np-238 5.0458e+000 1.8669e+011
Np-239 2.2947e+002 8.4904e+012
Np-240 2.1865e-001 8.0901e+009
Pd-109 2.1450e+001 7.9366e+011
Pm-147 1.0908e+000 4.0360e+010
Pm-148 8.7445e-001 3.2355e+010
Pm-148m 1.6863e-001 6.2392e+009
Pm-149 2.7934e+000 1.0335e+011
Pm-151 9.2813e-001 3.4341e+01Q0
Pr-142 3.0789e-001 1.1392e+010
Pr-143 7.0167e+000 2.5962e+011
Pr-144 6.5840e+000 2.4361e+011
Pr-144m 9.2081e-002 3.4070e+009
Pu-237 7.2909e-005 2.6976e+006
Pu-238 4.9628e-002 1.8362e+009
Pu-239 5.2540e-003 1.9440e+008
Pu-240 8.4760e-003 3.1361e+008
Pu-241 2.0865e+000 7.7199e+010
Pu-243 3.9574e+000 1.4642e+011
Rb-86 1.1762e+001 4.3521e+011
Rb-88 3.5124e+003 1.2996e+014
Rh-103m 9.3139e+001 3.4461e+012
Rh-105 6.0683e+001 2.2453e+012

I .Arvii nctrjifn1 nt AlAAc.j.P11
Rb-86 1.1762e+001 4.3521e+011
Rh 2 ... 2.6134ei,0o2 1.3204eelt01

iCijcm3  pal/cm3
1.538Qe+003 5.6906e+007
2.5350e+002 9.3795e+006
4.9000e+002 1.8130e+007
1.l6OOe+003 4.2920e+007
5.9790e+003 2.2122e+008
1.5130e+002 5.5981e+006
1.23D0e-003 4.5510e+001
5.6470e-002 2.0894e+003
2.3220e-002 8.5914e+002
1.461Oe+.000 5.4057e+004
1.8030e+001 6.6711e+005
2.0110e+002 7.4407e+006
8.5850e+003 3.1764e+008
1. 2510e+004 4..6287e+008
1. 7480e+004 6.4676e+008
1.4040e+Ot4 5.1948e+008
1.5270e+004 5.6499e+008
1.1200e+001 4.1440e+005
8.5850e+000 3 .1764e+005
6.6220e+000 2.4501e+005
1.3390e+002 4.9543e+006
7.1540e+000 2.647Oe+005
1.0290e+001 3.8073e+005
1.141e-001 4.2217e+003
1.61BOe--002 5.9866e+002
1. 0E0e+001 3.7222e+005
9.2590e+000 3.425Be+005
3.8630e+000 1.4293e+005
1. 5210e+000 5.6277e+004
6.2850e-005 2.3254e+000
6.2030e+000 2.2951e+005
2.8210e+002 1.0438e+007
2.6880e-001 9.9456e+003
2 .6370e+001 9.7569e+05
1.3410e+000 4.9617e+004
1.0750e+000 3.9775e+004
2 .0730e-01 7 .6701e+003
3 .4340e+000 1.27046e+005
1. 1410e+000 4.2217e+004
3.7850e-001. 1.4004e+004
8.6260e+000 3.1916e+005
8.0940e+000 2.9942e+005
1.1320e-001 4.1 84e+003
8.9630e-005 3.3163e+000
6.110e-002 2.2574e+003
6.4590e-003 2.3898e+002
1.0420e-002 3.8554e+002
2.5650e+040 9.4905e+004
4. 8650e+000 1.8001e+005
1.4460e+001 5.3502e+005
4.3180e+003 1.5977e+008
1 .1450e+02 4.2365e+006
7.4600e+001 2.7602e+006

1 OOQflC6.jAflO 7 la MLfc.
I.4460e+i001 5.3 52e+005
e1. 3313fOe 10-0 21.5923elOos
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Nucl-ide curies
Rh-106 3.7239e+0Q1
Ru-103 9.3139e+001
Ru-105 5.6949e+001
Ru-106 3.7239e+001
Sb-122 2.3028e+000
Sb-124 1.0575e+000
Sb-125 1.4918e+001
Sb-126 5.0441e-001
Sb-126m 6.7239e-002
Sb-127 1.0144e+002
Sb-129 3.2668e+002
Sm-151 2.9593e-003
Sm-153 2.2776e+000
Sr-89 1.1225e+003
Sr-90 1.4219e+002
Sr-91 1.3218e+003
Sr-92 1.1722e+003
Sr-93 6.3513e+000
Tc-99 1.2015e-003
Tc-99m 9.7287e+001
Tc-101 2.1743e+001
Te-123m 1.0558e-002
Te-125m 3.2928e+000
Te-127 1.0144e+002
Te-127m 1.7294e+0Q1
Te-129 3.4750e+002
Te-129m 7.2494e+001
Te-131 4.8131e+002
Te-131m 2.2947e+002
Te-132 1.6627e+003
Te-133 1.5878e+002
Te-133m 5.1043e+002
Te-134 7.8481e+002
Y-90 5.9308e-001
Y-91 5.8535e+000
Y-91m 3.2220e+000
Y-92 5.9528e+000
Y-93 4.3893e+000
Zr-89 2.3842e-003
Zr-93 1.2934e-006
Zr-95 8.3378e+000
Zr-97 7.9310e+000

-beccruerel s
1.3779e+012
3.4461e+012
2.1071e+012
1.3779e+012
8.5205e+010
33.9126e+010
5.5198e+011
1.8663e+010
2.4878e+009
3 .7531e+012
1.2087e+013
1.0949e+008
8.4272e+010
4.1534e+013
5.2610e+012
4.8908e+013
4.3370e+013
2 . 3500e+011
4.4454e+007
3.5996e+012
8.0450e+011
3.9066e+008
1.2183e+011
3.7531e+012
6.3987e+011
1.2858e+013
2.6823e+012
1. 7809e+013
8.4904e+012
6.1519e+013
5.8750e+012
1.8886e+013
2.9038e+013
2.1944e+010
2.1658e+01l
1.1922e+011
2.2025e+011
1.6240e+O11
8.8215e+007
4.7855e+004
3.0850e+011
2.9345e+011

uCi 1cm3
4.5780e+001
1, 1450e+002
7.0010e+001
4.5780e+001
2.8310e+000
1.3000e+000
1.8340e+001
6.2010e-001
8.2660e-002
1.2470e+002
4.0160e+002
3.6380e-003
2.8000e+000
1.3800e+003
1.7480e+002
1.6250e+003
1.4410e+003
7.8080e+000
1.4770e-003
1.1960e+002
2.6730e+001
1.2980e-002
4.0480e+000
1.2470e+002
2.1260e+001
4.2720e+002
8.9120e+001
5.9170e+002
2.8210e+002
2.0440e+003
1.9520e+002
6.2750e+002
9.6480e+002
7.2910e-001
7.1960e+000
3.9610e+000
7.3180e+000
5.3960e+000
2. 9310e-003
1.5900e-006
1.0250e+001
9.7500e+000

1.6939e+006
4.2365e+006
2.5904e+006
1.6939e+006
1.0475e+005
4.8100e+004
6.7858e+005
2.2944e+004
3.0584e+003
4.6139e+006
1.4859e+007
1.3461e+002
1.0360e+005
5.1060e4007
6.4676e+006
6.0125e+007
5.3317e+007
2.8890e+005
5.4649e+001
4.4252e+006
9.8901e+005
4.8026e+002
1.4978e+005
4.6139e+006
7.8662e+005
1.5806e+007
3.2974e+006
2.1893e+007
1.0438e+007
7.5628e+007
7.2224e+006
2.3218e+007
3.5698e+007
2.6977e+004
2.6625e+005
1.4656e+005
2.7077e+005
1.9965e+0O5S
1 .0845e+002
5. 8830 002
3.7925e+005
3.6075e+005

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20

Results

Y Direction (axial) 25
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Eneray Activity
MeV photons/sec

0.015 8.979e+09
0.02 9.797e+1l
0.03 7 1.057e+14
0.04 2.595e+12
0.05 8.1l0e+12
0.06 2.078e+12
0.08 1.522e+13
0.1 1.149e+13
0.15 6.122e+13
0.2 1.080e+14
0.3 8.913e+13
0.4 3.274e+14
0.5 7.714e+14
0.6 7.515e+14
0.8 1.339e+15
1.0 6.105e+14
1.5 5.759e+14
2.0 1.614e+14
3.0 2.061e+13
4.0 -1.256e+12
5.0 1.863e+11

TOTALS: 4.963e+15

Fluence Rate
MeVIcM2/sec
No Buildup
4.243e-186
8.168e-82
1.619e-22
4.809e-09
7.333e-03
8.329e-01
1.178e+03
7.630e+03
3.129e+05
1.263e+06
2.495e+06
1.579e+07
5.573e+07
7.501e+07
2.209e+08
1. 479e+08
2.757e+08
1.224e+08
2.877e+07
2.629e+06
5.255e+05

9.495e+08

Fluence Rate
Mev/cm2 /sec
With Buildup
3 .292e-24
1.088e-21
2.544e-18
7.044e-07
1.501e+0Q
1.483e+02
1.066e+05
3.729e+05
6.062e+06
1.576e+07
1.853e+07
8.844e+07
2.564e+08
2.986e+08
7.128e+08
4.144e+08
6.161e+08
2. 409e+08-
4.880e+07
4.092e+06
7.688e+05

2.722e+09

Exposure Rate
mRBhr

No Buildup
3.639e-187
2.829e-83
1.604e-24
2.127e-11
1.954e-05
1.654e-03
1.864e+00
1.167e+01
5.152e+02
2.229e+03
4.733e+03
3.076e+04
l.094e+05
1.464e+05
4.201e+05
2.727e+05
4.639e+05
1.894e+05
3.904e+04
3.252e+03
6.024e+02

1.683e+06

Exposure Rate
mgthr -

With Buildup
2.823e-25
3.769e-23
2.521e-20
3.116e-09
3.999e-03
2.945e-01
1.687e+02
5.704e+02
9. 983e+03
2.782e+04
3.515e+04
1.723e+05
5.033e+05
5.827e+05
1.356e+06
7.638e+05
1.037e+06
3.725e+05
6.621e+04
5.063e+03
8.814e+02

4.933e+06

. I .

iI

.i
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 1SP1I38.MS5

2005 EC-FRADN-1 135Run Date: August 1, 2005 Page 88
Run Time: 4:38:00 PM.8
Duration: 00:00:20

File Ref:
Date:

By:
Checked:

Case Titles Suppression Pool
Description: I Hour, ICRP38

Geometry: 7 - Cylinder Volume - Side Shields

I1

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in
I1

Dose Points

A
# 1 152.4 cm 457.2 cm

5 ft 0.O in iS ft
0 cm

0.0 in

Shields
Shield Name DiMension MaterialDensitv
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

_x

I

Source Input.

Nuclide
Cs-135m
Eu-157
Eu-158
La-143
Nd-151
Pm-150
Pr-145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83
Sm-155
Sm-156
Y-94
yY-95

1.1
1.1
1.8
3.8
3.3
1.8
4.4
1.5
9.4
6.8
1.6
9.8
4. 3
1.5
8.7
2.0
1.0
2.8
1.0
8.5
1.5

Grouping Method : Standard Indi
Number of Groups s 25

Lower Energy Cutoff s 0.015
Photons < 0.015 : Excluded

Library s ICRP-38
c s beccuerels gCi/cM3

559e+002 4.2768e+012 1.4210e+0
006e-001 4.0722e+009 1.3530e-0
725e-002 6.9284e+008 2.3020e-0
573e-001 1.4272e+01Q 4.7420e-0
587e-002 1.2427e+009 4.1290e-0
587e-002 6.8772e+008 2.2850e-0
560e+000 1.6487e+011 5.4780e+0
732e-001 5.8208e+009 1.9340e-0
766e-001 3.5063e+010 1.165Oe+0
581e+000 2.5375e+011 8.4310e+0
627e+001 6.1519e+011 2.0440,e+0
914e+001 3.6598e+012 1.2160e+0
812e+001 1.6214e+012 5.3860e+0
211e+002 5.6282e+012 1.8700e+D
282e+000 3.2294e+t11 1.0730e+0
450e+000 7.5665e+010 2.5140e+0
306e+001 3.8133e+011 1.2670e+0
633e-002 1.0594e+009 3.5200e-0
371e-001 3.8374e+009 1.2750e-0
167e-001 3.1512e+010 1.0470e+01
130e-001 5.5981e+009 1.860e-01

Ba/cm3

,02 5.2577.e+006
01 5.0061e+003
02 8.5174e+002
01 1.7545ie+004
02 1.5277e+003
02 8.4545e+002
00 2.0269e+005
01 7.1558e+003
00 4:,3105e+004
00 ,3tllI5e+005
01 :7h5628e+005
0t2 ,4$4 92e+006
01' t 28e +06
)02 6.9Z90e+006
)01: 3.9701e~t05
00 9.301$e+004
O01 435879e0O05
02 I.3024e+003
OX 4.7175e+003
00 3.8739e+004
01 6.8820e+003

Bes

I

II

Buildup
The material reference is : Source

I.biJUe-UUi b.bY9ie+UUY i.9bUue-oUl b.A8ebie+1JULJY_- b
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Page : 2
DOS File: 1SP1138.MS5
Run Date: August 1, 2005
Run Time: 4:38:00 PM
Duration: 00:00:20

Integration Parameters
Radial
Circumferential
Y Direction (axial)

-MRADN-I 135
Page 87

20
20
25

I

Enerory =i-viLY
-MeV photonsZsec

0.015 2.062e+07
0.02 4.509e+09
0.03 5.594e+11
0.04 1.400e+10
0.05 1.170e+09
0.06 1.056e+09
0.08 2.406e+09
0.1 4.909e+10
0.15 1.781e+11
0.2 1.388e+12
0.3 5.283e+12
0.4 7.197e+11
0.5 2.518e+12
0.6 5.857e+12
0.8 2,252e+13
1.0 6.278e+12
1.5 1.590e+12
2.0 1.230e+12
3.0 7.760e+10
4.0 3.370e+08

Fluence Rate
MeVIcm2 /sec
No Bui1du=
9.742e-189
3.759e-84
8.565e-25
2.593e-11
1.059e-06
4.233e-04
1.862e-01
3.259e+01
9.100e+02
1.623e+04
1. 479e+05
3.470e+04
1.819e+05
5.846e+05
3.715e+06
1.521e+06'
7.613e+05
9.332e+05
1.084e+05
7.054e+02

Results
Fluence Rate
MeV/cm2 /sec
With Buildup
7.558e-27
5.007e-24
1.346e-20
3.799e-09
2.169e-D4
7.536e-02
1 .685e+Ql
1.593e+03
1.763e+04
2.026e+05
1.098e+06
1.944e+05
8.370e+05
2.327e+06,
1. 199e+07
4.262e+06
1.701e+06
1.836e+06
1.83Se+05
1.098e+03

Exposure Rate
mR/hr

No BuilduR
8.356e-190
1.302e-85
8.488e-27
1.147e-13
2.822e-09
8.408e-07
2 .946e-04
4. 9B6e-02
1. 499e+O0
2.865e+0l
2.806e+02
6.762e+Ol
3.571e+02
1. 141e+03
7.066e+.03
2.804e+03
1.281e+03
1.443e+03
1.470e+02
8.727e-01

.Exposure Rate
mRJhr-

.With Buildup
6.483e-28
1.734e-25
1.334e-22
1 .680e-11
5.777e-07
1.497e-04
2.667e-02
2.436e+00
2.904e+01
3.575e+02
2. 03e+03
3.788e+02
1.643e+'03
4.541e+03
2.280e+04
7.855e+03
2.862e+03
2.839e+03
2.493e+02.
1.359e+00

TOTALS- 4.827e+13 8.006e+06 2.465e+07 1.462e+04 4.565e+04
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licroShield v5.0Q1 (5.01-00076)
Pennsylvania Power & Light Co.

EC-RAON-1 t35
- Page 88

File Ref: _
Date: |

By:
. Checked:_

Case Titles Suppression Pool
Description: 1 Hour, RRADTFAD

Geometry: 7 - Cylinder volume - Side Shields

30 ft
6.6 in

I

I
I

. i

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

152.4 cm 457.2 cm
5 ft 0.0 in 15 ft

0 # 1 0 cm
0.0 in

Shields
Shiel Name Dimension MaterialDensitv
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

__X

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff s 0.015
Photons < 0.015 : Excluded

Library s Grove
Nuclide curies
Am-241 1.1038e-003
Ba-137m 1.7871e+002
Ba-139 1.4634e+003
Ba-140 2.1280e+003
Ce-141 1.9539e+001
Ce-143 :1.7871e+001
Ce-144 1. 6464e+001
Cm-242 2.9032e-001
Cm-244 1.6960e-002
Co-58 3.2172e-001
Co-60 1.7334e-001
Cs-134 1.2511e+003
Cs-136 3.9859e+002
Cs-137 9.4359e+002
1-131 6.9834e+003
I-132 1.0176e+004
I-133 1.4219e+004
I-134 1.1421e+004
I-135 1.2421e+004
La-140 9.1105e+000
La-141 6.9834e+000
La-142 5.3866e+000
Mo-99 1.0892e+002
Nb-95 8.3703e+000
Ma-l e+
oa -141. .2r.6<.e+eD*

hecauerels
4.0842e+007
6.6124e+012
5.4145e+013
7.8734e+013
7.2294e+011
6.6124e+011
6.0917e+011
1.0742e+010
6.2753e+008
1.1903e+010
6.4137e+009
4.6290e+013
1.4748e4013
3.4913e+013
2 .5839e+014
3.7652e+014
5.2610e+014
4.2257e+014
4.5959e+014
3.3709e+011
2.5839e+01l
1. 9930e+011
4.0300e+012
3.0970e+011
5 .gE3e+811
1 .'942Q'011

yci /cm3

1.3570e-D03
2.1970e+002
1.7990e+003
2.6160e+003
2.4020e+001
2.1970e+001
2.0240e+001
3.5690e-001
2.0850e-002
3.9550e-001
2.1310e-001
1.5380e+003
4 .9000e+002
1. 6lEOe+003
8.5850e+003
1.2510e+004
1.7480e+004
1.4040e+004
1.5270e+004
1.1200e+001
8.5854e+000
6.6220e+000
1.3390e+002
1.0290e+001

8.80 +8
S a~cso

_BaCn/C3

5.0209e+001
8.1289e+006
6.6563e+007
9.6792e+007
8.6874e+005
8.1289e.005
7.4888e+005
1.3205e+004
7.7145e+002
1.4633e+004
7.8847e+003
5.6906e+007
1..8130e+007
4.2920e+007
3.1764e+008
4.6287e+008
6.4676e+008
5.1948e+908
5 .6499e+008
4.1440e+005
3. 1764e+005
2.4501e+005
4.9543e+006
3.8073e+005
M391;-+889
2.4S9oc+DOS

I
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Page 89Duration: 00:00:20

Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.2947e+002
7.0167e+000
6.5840e+000
4.9628e-002
5.2540e-003
8.4760e-003
2.0865e+000
1.1762e+001
9.3139e+001
6.0683e+001
3.7239e+001
9.3139e+001
5.6949e+001
3.7239e+001
1.0144e+002
3.2668e+002
1.1225e+003
1.4219e+002
1.3218e+003
1.1722e+003
9.7287e+001
1.0144e+002
1. 7294e+001
3.4750e+002
7.2494e+001
2.2947e+002
1.6627e+003
5.9308e-001
5.8535e+000
5.9528e+000
4.3893e+000
8.3378e+000
7.9310e+000

becguerels
8.4904e+012
2.,5962e+011
2.4361e+011
1. 8362e+009
1.9440e+008
3.1361e+008
7.7199e+010
4.3521e+i011
3.4461e+012
2.22453e+012
1.3779e+012
3.4461e+012
2.1071e+012
1.3779e+012
3.7531e+012
1.2087e+013
4. 1534e+013
5.2610e+012
4.8908e+013
4.3370e+013
3.5996e+012
3.7531e+012
6.3987e+011
1.2858e+013
2.6823e+012
8.4904e+012
6.1519e+013
2.1944e+010
2.1658e+011
2.2025e+011
1.6240e+011
3.0850e+011
2.9345e+011

uCi Icm3

2.8210e+002
8.6260e+-000
8.0940e+000
6.lOlOe-002
6.4590e-003
1.0420e-002
2.5650e+000
1.4460e+001
1.1450e+002
7.4600e+001
4.5780e+001
1.1450e+002
7.014e+001
4.5780e+001
1.2470e+002
4.0160e+002
1.3800e+003
1.7480e+002
1.6250e+003
1.4410e+003
1.1960e+002
1.2470e+002
2.1260e+001
4.2720e+002
8.9120e+001
2.8210e+002
2..0440e+003
7.2910e-001
7.1960e+000
7.3180e+000
5. 3960e+000
1.i0250e+001
9. 7500e+000

Ba/CM3

1.0438e+007
3.1916e+005
2.9948e+005
2.2574e+003
2.3898e+002
3.8554e+002
9. 4905e+004
5.3502e+005
4.2365e+006
2.7602e+006
1.6939e+006
4.2365e+006
2. 5904e+006
1.6939e+006
4.6139e+006
1.4859e+007
5.1060e+007
6.4676e+006
6.0125e+007
5.3317e+D07
4. 4252e+006
4.6139e+006
7.8662e+005
1.5806e+007
3.2974e+006
1.0438e+007
7.5&628e+007
2.6977e+004
2.6625e+005
2.7077e+005
1 .9965e+005
3.7925e+005
3.6075e+005

Buildup
The material reference is r Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

MeV Dphotons/sec

0.015
0.02
-0.03
0.04
0.05
0.06

4.042e+08
7.059e+11
8.601e+13
1. 956e+12
8. 088e+12
2.067e+12

Fluence Rate
MeVYcm2 /sec
No Buildup
1.910e-187
5.885e-82
1.317e-22
3.625e-09
7.321e-03
8 .282e-01

Results
Fluence Rate
MeV/cm2lsec
With Buildu_
1.482e-25
7.839e-22
2.069e-18
5.309e-07
1.499e+00
1.474e+02

20

25

xnosre ate EX'06ihiue IMat

No ~U

2 .039e-83 ~ 7!156-T23
1 3 Se-14~ ~ .0'50e-20

I1.950e-0'5 3. 992e-03
1.645e-03 2.929e-01:

.,

0.04 1.956e+12 3.6 5 - 92 4 e 0
A 0f A Q7 2)Of ~ 1fl

3.625e-09
I

S. 309e-07
I AGOm.1 jLAA

1 .Z03e-ll
It C .A- C

2.348e-09
I I 0101 O, Al ,
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EC-RADN-1 135
Page 90

4EnerV Activity
IMeV nhotons/sec

Fluence Rate Fluence Rate Exoaosure Rate Exoosure Rate

0.08
0.1
0.15
0.2
0.3
40.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

8.077e+12
9.345e+12
4.235e+13
8.365e+13
6.692e+13
3.055e+14
6.776e+14
7.274e+14
1.270e+15
5,217e+14
4.210e+14
9.745e+13
6.662e+10
5.232e+09

HeV/Cm 21sec
No Buildup
6.250e+02
6.204e+03
2.164e+05
9.781e+05
1.873e+06
1.473e+07
4.895e+07
7.260e+07
2.096e+08
1.264e+08
2.016e+08
7.391e+07
9.303e+04
1.095e+04

7.509e+08

MeVJcm2 /sec
With Buildup
5.659e+04
3.032e+05
4.193e+06
1.221e+07
1.391e+07
8.254e+07
2.252e+08
2.890e+O0
6.763e+08
3.541e+08
4.504e+08
1.454e+08
1.578e+05
1.705e+04

2.254e+09

mR/hr
No Builduo
9. 89le-01
9.491e+00
3.564e+02
1.726e+03
3.553e+03
2.871e+D4
9 .609e+04
1.417e+05
3.986e+05
2.330e+05
3.392e+05
1. 143e+05
1.262e+02
1.355e+01

1.357e+06

MIhr
With Buildup
8.955e+Ql
4.63Be+02
6.905e+03
2.154e+04
2.639e+04
1.608e+05
4 .421e+05
5.640e+05
1.286e+'06
6.527e+05
7.578e+05
2.248e+05
2.141e+02
2.109e+01

4.144e+06TOTALS: 4.330e+15

i

I
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DOS File:
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MicroShield v5.0l (5.01-0007
Pennsylvania Power a Light C

1
1SP8GR.MS5 EC.RADN-1135
August 1, 2005 page 91
4:39:43 PM -
00:00:21

File Ref:
Date:

By:.
C heckced:__ ___

Case Titles Suppression Pool
Descriptions 8 Hour, GROVE

Geometryt 7 - Cylinder Volume - Side Shields

Source Dimensions
Height 914.4 cm
Radius 16.828 cm

Dose Points

* # 1 152.4 cm 457.2 cm
5 ft 0.0 in 15 ft

30 ft
6.6 in

0 cm
0.0 in

I.1I
IdL-X

Shields
Shield Name Dimension MaterialDensiaty
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input,
Grouping Method & Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 s Excluded

Library : Grove
Nuclide
Am-241
Am-24 2
Am-242m
Am-243
Am-244
Ba- 13 Sm
Ba-137m
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-6O
Co-60m
Co-61

Cor-E0
co 6s-

curies
1.107le-003
3.5246e-001
7.2160e-005
1.3601e-004
3.4579e-001
3,.7573e-001
1.7871e+002
4.6968e+001
2.0946e+003
2.4029e-005
4.2811e-011
2.1345e+001
9.1268e+001
4.,9734e-002
1.9449e+001
1.5463e+001
1.6464e+001
2.9032e-001
1.2503e-004
1.6960e-002
3.2090e-001
1.7334e-001

1.3430e-004

1 .2333o-001

becquerels
4.0962e+007
1.3041e+010
2.6699e+006
5.0323e+006
1.2794e+010
1.3902e+010
6.6124e+012
1.7378e+012
7.7500e+013
8.8907e+005
1.584Qe+000
7.8975e+011
3.3769e+012
1.8401,e+009
7.1963e+011
5.7215e+011
6.0917e+011
1.0742e+010
4.6259e+006
6.2753e+008
1.1873e+010
6.4137e+009

4.9691a+006

§A;f3e+o91
6 .A 1 2o0,09

ucilcm-3 1

1.3610e-003
4.3330e-001
8.8710e-005.
1.6720e-004
4.2510e-001
4.6190e-001
2.1970e+002
5.7740e+001
2.5750e+003
2.9540e-005
5.2630e-01
2. 6240e+001
1.1220e+002
6.1140e-002
2.3910e+001
1. 9010e+001
2.0240e+001
3.5690e-001
1 .5370e-004
2.0850e-002
3.9450e-001
2.1310e-001

1.6510e-004

2 .IU10-0-01

5.0357e+001
1.6032e+004
3.2823e+000
6.1864e+000
1.5729e+004
1. 7090e+004
8.1289e+006
2.1364e+006
9.5275e+.07
1 .0930e+O00
1.947 eO
9.708 e+~
4. 114e+01t
2.262je+643
8.84t~e, 05
7.0337e+4P0
7.4BB~e+00
1.3205e+004
5.6869e+000
7.7145e+402
1.4597e+004
7.8847e+003

6.1e87e+a00

2. ee47..ao03

I

i: L . I

i I
I !



Page : 2
DOS File: 1SP8GR.MSS
Run Date: August 1, 2005
Run Time: 4:39:43 PM
Duration: 00:00:21

ECCRADN-I f135
Page 92

Nuclide curies
Cs-134 1.2511e+003
Cs-134m 3.8947e+001
Cs-136 3.9240e+002
Cs-137 9.4359e+002
Cs-138 6.2350e-001
Cs-139 2.8308e-012
Eu-152m 5.9519e-004
Eu-154 4.5935e-002
Eu-155 1.8888e-002
Eu-156 1.1746e+000
I-128 1.2771e-004
I-130 1.1071e+002
1-131 6.8337e+003
I-132 9.6799e+003
I-133 1.1372e+004
1-134 9.9728e+001
1-135 5.9357e+003
La-140 9.0454e+000
La-141 2.0450e+000
La-142 2.2182e-001
Mo-99 1.0103e+002
Mo-101 1.2763e-008
Nb-95 8.3703e+000
Nb-95m 9.2813e-002
Nb-96 1.0680e-002
Nb-97 6.3749e+000
Nb-97m 5.6493e+000
Nd-147 3.0862e+000
Nd-149 7.4153e-002
Np-236m 4. 1152e-005
Np-238 4.5886e+000
Np-239 2.1036e+002
Np-240 1.9783e-003
Pd-109 1.5049e+001
Pm-147 1.0908e+000
Pm-148 8.4435e-001
Pm-148m 1.6789e-001
Pm-149 2.5835e+00G
Pm-151 7.8147e-001
Pr-142 2.3874e-001
Pr-143 7.0167e+000
-Pr-144 6.5840e+000
Pr-144m 9.2081e-002
Pu-237 7.2575e-005
Pu-238 4.9628e-002
Pu-239 5.2540e-003
Pu-240 8.4760e-003
Pu-241 2.0865e+000
Pu-243 1.4878e+000
Rb-86 1.1640e+001
Rb-88 6.4424e+002
Rh-103m 9.2732e+001
Rh-105 5.6949e+001

Rh-92_... 6 .4424o.'002

becauere-l 6
4.6290e+013
1.4411e+012
1.4519e+013
3.4913e+013
2. 3070e+1010
1.0474e-001
2.2022e+007
1.6996e+009
6.9886e+008
4.3460e+010
4.7253e+006
4.0962e+012
2. 5285e+014
3.5816e+014
4.2076e+014
3.6899e+012
2.1962e+014
3.3468e+011
7.5665e+010
8.2075e+009
3.7381e+012
4.7223e+002
3.0970e+011
3.4341e+009
3.9518e+008
2.3587e+011
2.0903e+011
1.1419e+011
2.7437e+009
1.5226e+006
1 .6978e+011
7.7832e+012
7.3197e+007
5.5680e+011
4 .0360e+010
3.124le+010
6.2121e+009
9. 5589e+010
2.8914e+010
8.8335e+009
2.5962e+011
2.4361e+011
3.4070e+009
2.6853e+006
1.8362e+009
1.9440e+008
3.1361e+008
7.7199e+010
5.5048e+010
4.3069e+011
2.3837e+013
3.4311e+012
2.1071e+012

2.3-217,o-4-0

jACi/cm3

1.5380e+003
4.7880e+001
4.8240e+002
1.1600e+003
7.6650e-001
3.4800e-012
7.3170e-004
5.6470e-002
2.3220e-002
1.4440e+000
1.5700e-004
1.3610e+002
8.4010e+003
1.1900e+004
1.3980e+004
1.2260e+002
7.2970e+003
1.1120e+001
2.5140e+000
2.7270e-001
1.2420e+002
1.5690e-008
1 .0290e+001
1.1410e-001
1.3130e-002
7.8370e+000
6.9450e+000
3.7940e+000
9.1160e-002
5.0590e-005
5.6410e.1t00
2.5860e+002
2.4320e-003
1.8500e+001
1.3410e+ODOO
1.0380e+000
2.0640e-001
3..1760e+000
9.6070e-001
2.9350e-001
8.6260e+000
8. 0940e+000
1.1320e-001
8.9220e-005
6.lOlOe-002
6.4590e-003
1.0420e-002
2.5650e+000
1 .8290e+000
1.4310e+001
7.9200e+002
1.1400e+002
7.0010e+DO1

I ++BB2

./aCM 3

5.6906e+007
1.7716e+006
1.7849e+007
4.2920e+007
2.8361e+004
1.2876e-007
2.7073e+001
2.0894e+003
8 .5914e+002
5. 3428e+004
5.809Oe-000
5.0357e+006
3.1084e+008
4.4030e.008
5.1726e+008
4.5362e+006
2.6999e+0O8
4.1144e+005
9.3018e+004
1.0090e+004
4.5954e+006
5.8053e-004
3.8073e+005
4.2217e+003
4.8581e+002
2.8997e+005
2.5697e+005
1.4038e+005
3.3729e+003
1.8718e+000
2.0872e+005
9.5682e+006
8.9984e+001
-6.8450e+005
4.9617e+004
3.S406e+004
7..6368e+003
1.1751e+005
3.5546e+004
1. 0860e+0iD4
3.1916e+005
2.9948e+005
4.1884e+003
3.3011e+000
2.2574e+003
2.3898e+002
3.8554e+002
9.4905e+004
6.7673e+004
5. 2947e+005
2.9304e+007
4.2180e+006
2.5904e+006

7 1,++BSa

I

I!

7.-92O0v.-O02 2.10'4o4O07



Page : 3
DOS File: ISPSGR.1S5
Run Date: August 1, 2005
Run Time: 4:39:43 PM
Duration: 00:00:21

Rh-106
Ru-103
Ru-105
Ru-106
Sb-122
Sb-124
Sb-125
Sb-126
Sb-126m
Sb-127
Sb-129
Sm-151
Sm- 153
Sr-89
Sr-90
Sr-91
Sr-92
Sr-93
Tc-99
Tc-99m
Tc-101
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
Y-90
Y-91
Y-91m
Y-92
Y-93
Zr-89
Zr-93
Zr-95
Zr-97

curies
3.7239e+001
9.2732e+001
1.9124e+001
3.7239e+001
2.1369e+000
1.0575e+000
1.4918e+001
4.9636e-001
9.0617e-004
9.7287e+001
1.0811e+002
2.965Be-003
2.0515e+000
1.1225e+003
1.4219e+002
7.9473e+002
1.9539e+002

b2ecouerel s
1. 3779e+012
3.4311e+012
7 .0759e+011
1.3779e+012
7.9066e+O10
3.9126e+010
5.5198e+011
1.8365e+010
3.3528e+007
3.5996e+012
3.9999e+012
1.0973e+008
7.5905e+010
4. 1534e+013
5.2610e+012
2.9405e+013
7.2294e+012

EC-RADN-1135
Pop 93

"!Qi iem3 .jgcjCM3 :

4.5780e+001 1.6939e+006
1.1400e+O02 4.2180e+006
2.3510e+001 8.6987e+005
4.5780e+001 1.6939e+006
2.6270e+000 9.7199e--+004
1.3000e+000 4.81*0e+004
1.8340e+001 6.7858e+005
6.1020e-001 2.2577e+004
1.1140e-003 4.1218e+001
1.1960e+002 4.4252e+006
1.3290e+002 4.9173e+006
3.6460e-003 1. 3490e+002
2.5220e+000 9.3314e+004
1.3800e+003 5.1060e+007
1.7480e+002 6.4676e+006
9.7700e+002 3.6149e+007
2.4020e+002 8.8874e+006

1.2015e-003 4.4454e+007 1.4770e-003 5.4649e+001
9.4359e+001 3.4913e+012 1.1600e+002 4.2920e+006
2.2736e-007 8.4122e+003 2.7950e-007 1.0342e-002
1.0558e-002 3.9066e+008 1.298Oe-002 4.8026e+002
3.2928e+000 1.2183e+011 4.0480e+000 1.4978e+005
1.0062e+002 3.7230e+012 1.2370e+002 4.5769e+006
1.7294e+001 6.3987e+011 2.1260e+001 7.8662e+005
1.6627e+002 6.1519e+012 2.0440e+002 7.5628e+006
7.2242e+O01 2.6729e+012 8.8810e+001 3.2860e+006
4.3893e+001 1.6240e+012 5.3960e+001 1.9965e+006
1.9539e+002 7.2294e+012 2.4020e+002 8.8874e+006
1.5626e+003 5.7817e+013 1.9210e+003 7.1077e+007
6.0186e-001 2.2269e+010 7.3990e-001 2.7376e+0.04
2.6599e+000 9.8418e+010 3.2700e+000 1.2099e+005
7.4153e-001 2.7437e+010 9.1160e-001 3.3729e+004
5.8917e-001 2.1799e+010 7.2430e-001 2.6799e+004
5.8202e+000 2.1535e+011 7.1550e+000 2.6473e+005
2.0181e+000 7.4671e+010 2.4810e+000 9.1797e+004
2.8430e+000 1.0519e+011 3.4950e+000 1.2932e+D05
2.7136e+000 1.0040e+011 3.3360e+000 1.2343e+005
2.2410e-003 8.2918e+007 2.7550e-003 1.0194e+OQ02
1.2934e-006 4.7855e+004 1.5900e-006 5.8830e-002:
8.3052e+000 3.0729e+011 1.0210e+001 3.7777e+005
5.9389e+000 2.1974e+011 7.3010e+DO 2.7014e+005

Buildup
The material reference is t Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

1,I

Results

Y Direction (axial)



Page I
DOS File:
Run Date:
Run Time:
Duration:

4
1SP8GR.MS5
August 1, 2005
4:39:43 PM
00:00:21

ECRAON-I 135
Page 94

Enercg Activity
MeV photons/sec

0.015 4.433e+09
0.02 7.628e+11
0.03 7.388e+13
0.04 1.637e+12
0.05 7.614e+12
0.06 2.023e+12
0.08 7.886e+12
0.1 8.606e+12
0.15 1.408e+13
0.2 6.169e+13
0.3 5.280e+13
0.4 2.346e+14
0.5 5.080e+14
0.6 5.601e+14
0.8 4.852e+14
1.0 2.400e+14
1.5 1.956e+14
2.0 4.191e+13
3.0 6.922e+11
4.0 3.471e+08
5.0 3.418e+10

TOTALS: 2.497e+15

Fluence, Rate
MeV/Cm2/sec
No Build=o
2.095e-186
6.360e-82
1.131e-22
3.034e-09
6.892e-03
8.107e-01
6.102e+02
S.713e+03
7.198e+04
7.214e+05
1.478e+06
1. 131e+07
3.670e+07
5. 591e+07
8.005e+07
5.817e+07
9.367e+07
3.179e+07
9.665e+05
7.268e+02
9.638e+04

3.709e+08

FFeence Rate
.MeVIcm2 Isec
With Buildup
1.625e-24
8.472e-22
1.777e-18
4.444e-07
1.411e+00
1.443e+02
5.525e+04
2.792e+05
1.395e+06
9.002e+06
1 .098e+07
6.337e+07
1 .688e+08
2.225e+08
2.583e+08
1.629e+08
2.093e+08
6.253e+07
1.639e+06
1.131e+03
1.410e+05

1.171e+09

Exrosure Rate Exposure Rate
mR/hr

No Buildup
1.797e-187
2.203e-83
1. 121e-24
1. 342e-11
1.836e-05
1.610e-03
9.657e-01
8. 740e+00
1.185e+02
1.273e+03
2.803e+03
2.204e+04
7.203e+04
1.091e+05
1. 523e+05
1.072e+05
1. 576e+05
4.916e+04
1. 311e+03
8.991e-01
1.105e+02

6.751e+05

rMRlhr
With Build2u
1.394e-25
2.935e-23
1.761e-20
1 .966e-09
3.758e-03
2.867e-01
8.743e+01
4.271e+02
2.297e+03
1. 589e+04
2.082e+04
1.235e+05
3.314e+05
4.343e+05
4.914e+05
3.003e+D5
3.521e+05
9.669e+04
2.224e+03
1.400e+00
1.617e+02

2.172e+06

I

.1



MicroShield v5.01 (50.1-00076)
Pennsylvania Power & Light Co.

Page
DOS File:
Run Date:
Run Time:
Duration:

1
lSP8I38.MS5
August 1, 2005
4:40:05 PM
00:00:19

'EC.RADN-1135

Patge 95

File Ref:
Date:

By:
Checked:

Case Title: Suppression Pool
.Description: 8 Hour, rCRP38

Geometry: 7 - Cylinder Volume - Side Shields

Source Dimej
Height 914.4 i
Radius 16.828 i

rsiOns
cm
cm

4d

. * 1 152.'
5 ft 0.t

Dose Points
X

4 cm . 457.2 cm
O in is ft

30 ft
6.6 in

0 cm
0.0 in

Shields
.higld Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Air Gap Air O.00122
Wall Clad .953 cm Iron 7.86

__�X

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff s 0.015
Photons < 0.015 : Excluded

Library s ICRP-38
Nuclide curies becouerels veilcm'
Cs-135m 4.7383e-001 1.7532e+010 5.8250e-001
Eu-157 7.9807e-002 2.9528e+009 9.811Oe-002
Eu-158 3.2952e-005 1.2192e+006 4.0510e-005
La-143 4.4227e-010 1.6364e+001 5.4370e-010
Nd-151 2.3045e-012 8.5266e-002 2.8330e-012
Pm-150 3.0423e-003 1.l256e-008 3.7400e-003 :

BC~I/CM
2.1553e+004
3. 6301e.003
1 .4989e+000
2 .0117e-005
1..0482e-007
1..3838e+002

Pr-145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83
Sm-155
Sm-156
Y-94
Y-95

1.9718e+000
7 .9473e-011
1.0062e-001
1.0225e-005
9. 9728e+000
7.1908e-001
2.7600e-002
4.8383e-004
1.8620e-002
1.2633e-002
2.2109e-005
6. 1187e-008
6.1854e-002
1. 4764e-007

7.2956e+010
2.9405e+000
3.7230e+009
3.7832e+005
3.6899e+011
2.6606e+010
1.0212e+009
1.7902e+007
6.8893e+008
4.6741e+008
8.1B04e+005
2.2639e+003
2.2886e+009
5.4627e+003

2.4240e+000 8.9688e+004
9.7700e-011 3.6149e-006
1.2370e-001 4.5769e+003
1.2570e-005 4.6509e-001
1.2260e+001 4.5362e+005
8.8400e-001 3.2708e+004
3.3930e-002 1. 2554e+003
5.9480e-004 2.2008e+001
2.2890e-002 B.4693e+002
1.5530e-002 5.7461e+002
2.7180e-005 1.0057e+0'00
7.5220e-0O0 2.783le-003
7.6040e-002 2.8135e+003
1.8150e-007 6.7155e-003

Buildup
The material reference is : Source i

I� iY-95

I



Page : 2
DOS File: 1SP8138.MSs
Run Date: August 1, 2005
Run Time: 4:40:05 PM
Duration: 00:00:19

Integration Parameters
Radial
Circumferential
Y Direction (axial)

EC-RADN-1 135
Page 96

20
20
25

EnerLy Activity
- hotong/sec

0.015 3.446e+dO
0.02 2.167e+08
0.03 1.209e+10
0.04 2.387e+09
0.05 6 022e+08
0.06 7.290e+08
0.08 6.964e+08
0.1 3.257e+08

0.15 4.733e+08
0.2 6.685e+09
0.3 3.586e+11
0.4 3.519e+09
0.5 1.733e+10
0.6 3.964e+10
0.8 8.728e+11
1.0 3.712e+10
1.5 8.136e+09
2.0 3.529e+08
3.0 1.630e+06

TOTALS: 1.362e+12

Fluence Rate
MeV/cm2 Isec
No Buildwo
1.628e-195
1.807e-85
1.850e-26
4.423e-12
5.451e-07
2.922e-04
5.389e-02
2.162e-01
2.419e+00
7.817e+01
1.004e+04
1 .697e+02
1.252e+03
3.956e+03
1.440e+05
8.994e+03
3.895e+03
2.677e+02
2.276e+00

1.727e+05

Results
Fluence Rate
KeV/CM2,,ec

With Buildup
1.263e-33
2.407e-25
2.907e-22
6.479e-10
1.11 6e-04
5.201e-02
4. 879e+80
1.057e+01
4 4.687e+01
9. 754e+02
7.454e+04
9 .505e+02

5.760e+03

1.575e+04

4.647e+05

2.519e+04
8.704e+03

5.265e+02

3.861e+00

5.972e+05

Exposure Rate
ma/hr

No Buildun
1. 397e-196
6.259e-87
1.834e-28
1.956e-14
1.452e-09
5.803e-07
8.528e-05
3.308e-04
3.983e-03
1.380e-0l
1. 904e+01
3.306e-01
2.457e+00
7.722e+00
2.739e+02
1.658e+01
6.554e+00
4.139e-o1
3. 088e-03

3.271e+02

2x2osure Rate
mRlhr

With Buildup
1.084e-34
8.337e-27
2.881e-24
2.865e-12
2.972e-07
1.033e-04
7.721e-03
1.617e-02
7.718e-02
1.722e+00
1.414e+02
1.852e-00
1.131e+01
3.073e+O1
8.840e+02
4.644e+01
1.464e+01
-8.142e-01
5.238e-03

1.133e+03

I



MicroShield v5.0- (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 1SP8RAD.MSS
Run Date: August 1, 2005 PaDe 17
Run Time: 4:40:25 PM Pg9
Duration: 00:00:20

File Ref: _______

I:Date:
By : .__ _ _ ._ _

Checked: __ _ _ _

Case Title: Suppression Pool
Descriptiont 1 Hour, RADTRAD

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

30 ft
6.6 in

0 cm
0.0 in

X
152.4 cm

5 ft 0.0 in

Y
457.2 cm

15 ft

Shields
Shield Name Dimension MateriAlDensitv
Source 2.13e+05 cm3 Water I
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

z

NuclZide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
I-132
1-133
I-134
1-135
La-140
La-141
La-142
Mo-99
Nb-95

ta1-1U

A
1.1
1.7
4.6
2.0
1.9
1.5
1.6
2.9
.1.6
3.2
1.7
1.2
3.9
9.4
6.8
9.6
1.1
9.9
5.9
9.0
2 .0
2.2
1 .0
8.3

); '
2.2

Source Input
Grouping Method s Standard Indices

Number of Groups s 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
uries becquerels "Ci/cm3

071e-003 4.0962e+007 1.3610e-003
871e+002 6.6124e+012 2.1970e+002
968e+001 1.7378e+012 5.7740e+001
946e+003 7.7500e+013 2.5750e+003
449e+001 7.1963e+011 2.3910e+001
463e+001 5.7215e+0l1 1.9010e+002
464e+001 6.0917e+011 2.0240e+001
032e-001 1.0742e+010 3.5690e-001
960e-002 6.2753e+008 2.085Oe-002
090e-001 1.1873e+010 3.945Oe-001
334e-001 6.4137e+009 2.131Oe-001
511e+003 4.6290e+013 1.5380e+003
240e+002 1.4519e+013 4.8240e+002
359e+002 3.4913e+013 1.1600e+003
337e+003 2.5285e+014 8.4010e+003
799e+003 3.5816e+014 1.1900e+004
372e+004 4.2076e+014 1.3980e+004
728e+001 3.6899e+012 1.2260e+002
357e+003 2.1962e+014 7.2970e+003
454e+000 3.3468e+011 1.1120e+001
450e+000 7.5665e+010 2.5140e+000
182e-001 8.2075e+009 2.7270e-001
103e+002 3.7381e+012 1.2420e+002
703e+000 3.0970e+011 1.0290e+001

e§ ue+ uuu 1.: 5bbbe+1i ) 4: 2 ±bve++ uu
1g22-001 a.20254o409 2.727jc-001

Bo/cm 3

5.0357e+001
8.1289e+.06
2.1364e+006
9.5275e+007
8.8467e+005
7.0337e+005
7.4888e+005
1.320 5e+004
7.7145e+002
1.4597e+004
7.8847e+003
5.6906e+007
1.7849e+007
4.2920e+007
3.1084e+008
4.4030e+00$
5.1726e+008
4.5362e+006
2.6999e+008
4.1144e+005
9.3018e+004
1. 0090e+004
4. 5954e+006
3 .8073e+005

1.8 ONe++40O



Page
DOS File:
Run Date:
Run Time:
Duration:

2
1SP8RAD.MSS
August 1, 2005
4:40:25 PM
00:00:20

- EC.RADN-1435
Page 98

Nuclide
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.1036e+002
7.0167e+000
6.5840e+000
4.9628e-002
5.2540e-003
8.4760e-003
2.0865e+000
1.1640e+001
9.2732e+001
5.6949e+001
3.7239e+001
9.2732e+001
1. 9124e+001
3.7239e+001
9.7287e+001
1.0811e+002
1.1225e+003
1.4219e+002
7.9473e+002
1. 9539e+002
9.4359e+001
1.0062e+002
1.7294e+001
1.6627e+002
7.2242e+001
1.9539e+002
1.5626e+003
5.8917e-001
5.8202e+000
2.8430e+000
2.7136e+000
8.3052e+000
5.9389e+000

becaerels
7.7832e+012
2.5962e+011
2.4361e+011
1.8362e+009
1.9440e+008
3 .1361e+008
7.7199e+010
4.3069e+013
3.4311e+012
2.1071e+012
1 .3779e+012
3.4311e+012
7.0759e+011
1.3779e+012
3.599Ee+012
3.5999e+012
4.1534e+013
5.2610e+012
2.9405e+013
7.2294e+012
3 .4913e+012
3.7230e+012
6.3987e+011
6.1519e+012
2.6729e+012
7.2294e+012
5.7817e+013
2.1799e+010
2.1535e+01l
1.0519e+011
1.0040e+011
3.0729e+011
2.1974e+011

2.5860e+002
8.6260e+,000
8. 0940e+ 000
6. 1010e-002
6.4590e-003
1.0420e-002
2.5650e+00O
1.4310e+001
1.1400e+002
7.0010e+001
4.5780e+001
1.1400e+002
2.3510e+001
4.5780e+001
1.1960e+002
1.3290e+002
1 .3800e+0e3
1.7480e+002
9.7700e+002
2.4020e+002
1.1600e+002
1.2370e+002
2.1260e+001
2.0440e+002
8. 8810e+001
2.4020e+002
1. 9210e+003
7.2430e-001
7.1550e+000
3.4950e+000
3.3360e+000
1.0210e+001
7.3010e+000

Balcm3

9.5682e+006
3.1916e+005
2.9948e+005
2.2574e+003
2. 3898e+002
3.8554e+002
9.4905e+004
5.2947e+005
4 .21g0e+006
2. 5904e+006
1.6939e+006
4.2180e+O06
8.6987e+005
1.6939e+006
4.4252e+006
4.9173e+006
5.1060e+007
6.4676e+006
3.6149e+007
8 .S874e+006
4.2920e+006
4.5769e+006
7.8662e+005
7.5,628e+006
3.2860e+O06
8.8874e+006
7.1077e+007
2.6799e+004
2.6473e+005
1.2932e+005
1.2343e+005
3.7777e+005
2.7014e4005

-Enercr
MeV

0.015
0.02
0.03
0.04
0.05
0.06

0.04
n n c

Radi.
Circi
Y Di'

Activity
photons/sec

3.466e+08
6. 789e+11
7.273e+13
1.553e+12
7.602e+12
2.018e+12

1. 553e+12
i7 Knqv

Buildup
The material reference is t source

Integration Parameters
20'

umferential 20 -
rection 4axial) 25

Results i,'~li r
Fluence Rate Fluence Rate EeR

MeV/cM2/sec eV/c lim 2 Q ir
No Buildun With Buildup mg d ijt ilduj
1.638e-187 1.271e-25 1.401e-$8'. 1090e-226
5.660e-82 7.539e-22 l.2 Ie-831 Kjil 2.612e-23
1.113e-22 1.749e-18 1.10te t4 Il;1.734e-20
27RAm-no 416e-07 1A.273e-11 1 !R1-flQ

6.881e-03
8.086e-01

2.87Be-09 A
z Q O1 f lni I

L . 409e+00
L.439e+02

1.833e-05
I. .606e-03

3.752e-03
2.259e-01

4.216e-07
I AAO n.LAn

1.273e-11
1 Q01gsfiC

I .BSee-09
i 7c.^-ni



Page : 3
DOS File: lSP8RAD.MS5
Run Date: August 1, 2005
Run Time: 4:40:25 PM
Duration: 00:00:20

EC.RADN- 135
page 99

Eneray Activity
NeV nhotons/sec

0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

7.859e+12
8.560e+12
1.271e-13
6.160e+13
5.271e+13
2.330e+14
5.033e+14
5.541e+14
4.772e+14
2.388e+14
1. 949e+14
3.660e+13
1.417e+10
2.154e+08

Fluence Rate
MeV/cm2 /sec

Qo Buildun
6.081e+02
5.682e+03
6.496e+04
7.203e+05
1.475e+06
1.123e+07
3-.636e+07
5.530e+07
7.874e+07
5.787e+07
9.331e+07
2.776e+07
1.978e+04
4.510e+02

Fluence Rate
MeV/cm2 /sec
With Buildup
5.506e+04
2.777e+05
1.259e+06
8.989e+06
1.096e+07
6.293e+07
1.673e+08
2.201e+08
2.541e+08
1.621e+08
2.085e+08
5.461e+07
3.355e+04
7.022e+02

Exnosure Rate
mRn/hr

No Buildup
9.623e-01
8.693e+00
1.070e+02
1.271e+03
2.799e+03
2.189e+04
7.137e+04
1.079e+05
1.498e+05
1.067e+05
1.570e+05
4.293e+04
2.684e+01
5.580e-01

Exvosure Rate
mR/hr

With Buildun
8.713e+01
4.248e+02
22.073e+03
1.586e+04
2.079e+ID4
1.226e+05
3.284e+05
4.296e+05
4.833e+05
2 . 988e+05
3.508e+DS 5
8.444e+04;
4.552e+01
8 .687e-02.

TOTALS:, 2.466e+15 3.629e+08 1.151e+09 6.618e+05 2.137e+06



MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 1SP24GR.MS5
Run Date: August 1, 2005 PeC100
Run Time: 4:38:42 PM
Duration: 00:00:21

File Ref: I _I

Date:
By:

Checked:

I

Case Title: Suppression Pool
Description: 24 Hour, Grove

Geometry: 7 - Cylinder Volume - Side Shields

i
Ii

i

Height
Radius

Source Dimensions
914.4 cm

16.828 rcm

Dose Points
Yx

52.4 cm 457.2 cm
0.0 in 15 ft

30 ft
6.6 in

0 cm
0.0 in

#1
5 ft

.

Shields
Shield Name Dimension MaterialDensitv
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

__--x

Source Input
Grouping Method : Standard Indices

Nurber of Groups s 25
Lower Energy Cutoff : 0.015
Photons < 0.015 s Excluded

Nuclide
Am-241
Am-242
Am-242m
Am-243
Am-244
Ba-135m
Ba-137m
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Co-60m
Co-61
CEg-&j2
Co-61-

curies
1.1103e-003
1.7595e-001
7.2160e-005
1.3633e-004
1.1575e-001
2.5518e-001
1.7871e+002
1.8042e-002
2.0198e+003

1.5561e+001
8.9804e-001
4.0599e-011
1.9205e+001
1.1055e+001
1.6375e+001
2.8999e-001
1.2503e-004
1.6993e-002
3.1879e-001
1.7334e-001

1.6171e-007

3:11984883
1 .2334-001

Library : Grove
,becauere-1s 'UCi/cm3
4.1083e+007 1.3650e-003
6.5100e+009 2.1630e-001
2. 6699e+006 8.8710e-005
5.0443e+006 1.6760e-004
4.2828e+009 1.4230e-001
9.4415e+009 3.1370e-001
6.6124e+012 2.1970e+002
6.6756e+008 2.2180e-002
7.4732e+013 2.4830e+003

.Ba/CM3

5 .0505e+001
8 .0031e+003
3 .2823e..000.
-6. 2012e+0-00
5. 2651e+003
1.1607e+0-O04
8. 1229e+006
8.2066e+6-02
9.187 le+'007

5.7576e+011
3.3227e+010
1.5022e+000
7.1060e+011
4.0902e+011
6.0586e+011
1.0730e+010
4.6259e+006
6.2873e+008
1.1795e+010
6.4137e+009

5.9833e+003

1: .71 3'e + O48%
A.41 37e*009

1.9130e+001
1.1040e+000
4.9910e-011
2.3610e+001
1.3590e+001
2.0130e+001
3.5650e-001
1.5370e-004,
2.0890e-002
3.9190e-001
2.1310e-001

1.9880e-007

2 l se n ol

7.07-81e..-05.

I~.:4676- 06 '

7.448iie+005 .',

5,6869.e+000
i7'.7293e~+002
7 .6847e+003

i .

:11,I
J�;
I .

1!
1 .

7. 355'Ee-003
2 tfooj
7.8B427o-003



Page : 2
DOS File: lSP24GR.MS5
Run Date: August 1, 2005
Run Time: 4:38:42 PM
Duration: 00:00:21

ZEC-RADN-1 135
Page 101 I.

Nuclide
Cs-134
Cs-134m
Cs-136
Cs-137
Cs-138
Cs-139
Eu-152m
Eu-154
Eu-155
Eu-156
I-128
I-130
I-131
I-132
I-133
I-134
1-135
La-140
La-141
La-142
Mo-99
Mo-101
Nb-95
Nb-95m
Nb-96
Nb-97
Nb-97m
Nd-147
Nd-149
Np-236m
Np-238
Np-239
Np-240
Pd-109
Pm-147
Pm-148
Pm-148m
Pm-149
Pm- 151
Pr-142
Pr-143
Pr-144
Pr-144m
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-243
Rb-86
Rb-88
Rh-103m
Rh-105

Rh-88_-..

.curies
1.2511e+003
8.6469e-001
3.7866e+002
9.4359e+002
6.6092e-010

1.8058e-004
4.5927e-002
1.8888e-002
1.1413e+000

4.5089e+001
6.5344e+003
8.3784e+003
6.6840e+003
3.7312e-004
1.0973e+003
8.8421e+000
1.2071e-001
1.4894e-004
8.5248e+001

8.3703e+000
9.2488e-002
6.6645e-003
3.1033e+000
2 .9292e+000
2.9593e+000
1. 1974e-004
2.5192e-005
3.6914e+000
1.7294e+002
4.2478e-008
6.6922e+000
1.0941e+000
7.7480e-001
1.6594e-00Q
2.0979e+000
5. 2874e-001
1.3365e-001
6.9500e+000
6.5506e+000
9.1756e-002
7.1827e-005
4.9709e-002
5.2621e-003
8.4760e-003
2.0865e+000
1.5878e-001
1.1347e+001
1.2926e+001
9.1431e+001
4.3641e+001
f : Mle+401
1.. 2926oao-0O1

beccruerels
4.6290e+013
3.1993e+010
1.4010e+013
3.4913e+013
2.4454e+001

6.6816e+006
1.6993e+009
6.9886e+008
4.2226e+010

1.6683e+012
2.4177e+014
3.1000e+014
2.4731e+014
1.3806e+007
4 .0601e+013
3.2716e+011
4.4664e+009
5.5108e+006
3.1542e+012

3.0970e+011
3.4221e+009
2.4659e+008
1.1482e+011
1.0838e+011
1.0949e+011
4.4303e+006
9.3211e+005
1.3658e+011
6. 3987e+012
1.5717e+003
2.4761e+013
4.0481e+010
2.866&e+010
6.1398e+009
7.7621e+010
1. 9563e+010
4.9450e+009
2.5715e+011
2.4237e+011
3.3950e+009
2.6576e+006
1.8392e+09
1.9470e+008
3.1362e+008
7.7199e+010
5.8750e+009
4.1986e+011
4.7825e+011
3.3829e+012
1.6147e+012

d .292SQ-'011l

kiL/C/m
1.5380e+003
1. 0630e+000
4.6550e+002
1. 16OOe+003
8.1250e-010

2.2200e-004
5.6460e-002
2.3220e-002
1.4030e+000

5.5430e+001
8.0330e+003
1.0300e+004
8.2170e+003
4.5870e-004
1.3490e+003
1.0870e+001
1.4840e-001
1.8310e-004
1.0480e+002

1.0290e+001
1.1370e-001
8.1930e-003
3.815Oe+000
3.6010e+00O
3.6380e+0OJ0
1. 4720e-004
3.0970e-005
4.5380e+000
2.1260e+002
5.2220e-008
8.2270e+000
1.3450e+000
9. 5250e-001
2.040Oe-001
2 .5790e+,000
6.5000e-O01
1 .6430e-001
8.5440e+O00
8.0530e+000
1.1280e-001
8.8300e-005
6.1110e-002
6.4690e-003
1.0420e-002
2.5650e+000
1.952Oe-001
1. 3950e+D01
1.5890e+001
1.1240e+002
5.3650e+O01

3..S29 Oi9 .-001

BaJcm3

5.6906e+007
3.9331e+004
1.7223e+007
4. 2920e+007
3.0063e-005

8 .2140e+000
2.0890e+003
8.5914e+002
5.1911e+.004

2.0509e+'006
2.9722e+008
3.8110e+008
3.0403e+008
1.6972e+001
4.9913e+007
4.0219e+005
5.4908e+003
6.7747e+000
3.8776e+006

3.8073e+005
4.2069e+003
3.0314e+002
1.4115e+005
1.3324e+005
1.3461e+005
5.4464e+000
1.1459e+000
1.6791e+005
7.8662e+006
1.932le-003
3.0440e+005
4.9765e+004
3.5243e+004
7.5480e+-003
9. 5423e+004
2.4050e+004
6.0791e+003
3.1613e+005
2.9796e+005
4.1736e+003
3.2671e+000
2.2611e+003
2.3935e+002
3.8554e+002
9. 4905e+004
7.2224e+003
5.1615e+005
5 .2793e+005
4. 1588e+DD6
1. 95le+0O6

S ;Xjee+08$s e91 Ol



Page : 3
DOS 'File: 1SP24GR..MS5
Run Date: August 1, 2005
Run Time: 4:38:42 PM
Duration: 00:00:21

SC-RADN-1 135
page tO2

NUCaide
Rh-106
Ru-103
Ru-105
Ru-106
Sb-122
Sb-124
Sb-125
Sb-126
Sb-126m
Sb-127
Sb-129
Sm-151
Sm-153
Sr-89
Sr-90
Sr-91
Sr-92
Sr-93
Tc-99
Tc-99m
Tc-101
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
Y-90
Y-91
Y-91m
Y-92
Y-93
Zr-89
Zr-93
Zr-95
Zr-97

curies
3.7199e+001
9.1837e+001
1.5716e+000
3.7199e+001
1. 7944e+000
1.0485e+000
1.4918e+001
4.7749e-001
9.0617e-004
B.6469e+001
8.7282e+000
2.9731e-003
1.6131e+000
1.1055 e+003
1.4219e+002
2.4777e+002
3.2586e+000

1.2015e-003
8.,2320e+001

1.0477e-002
3.3018e+000
9.3952e+001
1.7294e+001
5.5452e+001
7.1412e+001
3.0341e+001
1.3471e+002
1.3552e+003
3.6580e-006
1.6212e-005
9.0617e-008
5.8470e-001
5.8202e+000
6.2846e-001
1.9222e-001
9.0454e-001
1. 9449e-003
1.2934e-006
8.2401e+000
3.0854e+000

beccruerels
1.3763e+012
3.3980e+012
5.8148e+010
1.3763e+012
6.6395e+010
3.8795e+010
5.5198e+011
1.7667e+010
3 .3528e+007
3.1993e+012
3.2294e+011
1.lOOle+008
5.9683e+010
4.0902e+013
5.2610e+012
9.1676e+012
1.2057e+011

4.4454e+007
3.0458e+012

3.8765e+008
1.2216e+011
3.4762e+012
6.3987e+011
2.0517e+012
2.6422e+012
1.1226e+012
4.9841e+012
5.0142e.013
1.3535e+005
5.9984e+005
3.3528e+003
2.11634e+010
2.1535e+011
2.3253e+010
7.1120e+009
3.3468e+010
7.1963e+007
4.7855e+004
3.0489e+011
1.1416e+011

VCiicm3

4.5730e+001
1.1290e+002
1.9320e+000
4.5730e+001
2.2060e+000
1.2890e+000
1.8340e+001
5.8700e-001
1.1140e-003
1.0630e+-002
1.0730e+001
3.6550e-003
1.9830e+000
1.3590e+003
1.7480e+002
3.0460e+002
4.0060e+000

1.4770e-003
1.0120e+002

1.2880e-002
4.0590e+000
1.1550e+002
2.1260e+001
6.8170e+0,03
8.7790e+001
3.7300e+001
1.65f6e+002
1.6660e+003
4.4970e-006
1. 9930e-005
1.1140e-007
7.1880e-001
7.1550e+000
7.7260e-001
2.3630e-001
1.1120e+000
2.3910e-003
1.5900e-006
1.0130e+001
3.7930e+000

. Ba/cm3

1.6920e+006
4.1773e+006
7.1484e+004
1.6920e+006
8.1622e+004
4.7693e+004
6.7858e+005
2.1719e+004
4.1218e+001
3.9331e+006
3.9701e+005
1 .3524e+002
7 .3371e+D04
5.0283e+007
6.4676e+006
1.1270e+007
1.4822e+005

5.4649e+001
3.7444e+006

4.7656e+002
1.5018e+005
4.2735e+006
7.8662e+005
2.5223e+006
3.2482e+006
1.3801e+006
6. 1272e+006
6.1642e+007
1 .6639e-001
7.3741e-001
4.1218e-003
2.6596e+004
2.6473e+005
2.8586e+004
8.7431e+003
4.1144e+004
8.8467e+001
5.8830e-002
3.7481e+005
1.4034e+005

Buildup
The material reference is : Source

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 25

Results

Y Directiton (axial)
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DOS File: 1SP24GR.MS5
Run Date: August 1, 2005
Run Time: 4:38:42 PM
Duration: 00:00:21

EC-RADN-1135
Page 103

.Enercy
MleV

0.015
0.02
O .03
0.04

0.06
0.08
0.1

0.15
0.2
0.3
0 .4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

Act ivitv
photons/se

2.894e+09
6.257e+11
6.438e+13
1.477e+12
6.604e+12
1. 918e+12
7.443e+12
7.097e+12
1.207e+13
5. 010e+13
4.153e+13
2.123e+14
3.238e+14
4. 864e+14
3.895e+14
1.347e+14
7.849e+13
1.499e+13
2.521e+10
1.447e+05
6.857e+08

Fluence Rate Fluence Rate Exnosure Rate Exposure Rate
MeV/cm2 /sec
No Bui ldup
1.368e-186
5.217e-82
9.857e-23
2.736e-09
5.978e-03
7.686e-01
5.759e+02
4.711e+03
6.167e+04
5.858e+05
1.162e+06
1 .024e+07
2.339e+07
4.855e+07
6.427e+07
3.265e+07
3.758e+07
1.137e+07
3.520e+04
3.028e-01
1. 934e+03

MeV/cm2 isec
With Buildun

1.061e-24
6.949e-22
1.549e-18
4 .009e-07
1.224e+00
1.368e+02
5.214e+04
2.302e+05
1.195e+06
7.310e+06
8.633e+06
5.734e+07
1.076e+08
1.932e+08
2. 074e+'08
9.145e+07
8.398e+07
2.237e+07
5. 971e+04
4.715e-01
2.829e+03

7.809e+ 08

mR/hr
No Bui ldup
1. 173e-187
1. 807e-83
9.769e-25
1.210e-11
1.592e-OS
1.527e-03
9. 114e-01
7.207e+00
1 .016e+02
1 .034e+03
2.205e+03
1. 995e+04
4.592e+04
9.475e+04
1.222e+05
6.018e+04
6.323e+04
1. 758e+04
4.776e+01
3.747e-04
2.217e+00

mR: hr
With Buildup

9.099e-26
2.407e-23
1. 535e-20
1.773e-09
3.260e-03
2.718e-01
8.252e+01
3.522e+02
1.968e+03
1. 290e+04
1.638e+04
1.117e+05
2.113e+05
3.771e+05
3.945e+05
1 .686e+05
1.413e+05
3.459e+04
8. 101e+01
5.833e-04
3.243e+00

TOTALS: 1.833e+15 2.299e+08 4.273e+05 1.471e+06

I

I

I



MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page .1
DOS File: 1SP24I38.MS5 ECFA0N4135
Run Date: August 1, 2005 PEAN-13
Run Time: 4:39:04 PM
Duration: 00:00:18

File Ref:
Date:

By:
Checked:

Case Title: Suppression Pool
Description: 24 Hour, ICRP3B

Geometry: 7 - Cylinder Volume - Side Shields

r
I

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

a # 1 152.4 cm
5 ft 0.0 in

457.2 cm
15 ft

0 cm
0.0 in

Shields
Shield Name Dimension ?4aterialDensitv
Source 8.13e+05 cm 3 Water 1
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

__x

Source Input
Grouping Method : Standard indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 s Excluded

Nuclide
Cs-135m
Eu-157
Eu-158
La-143
Nd-151
Pm-150
Pr-145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83
Sm-155
Sm-156
y-94
Y-95

curies
1. 6749e-006
3.8573e-002
1.6659e-011

Library : ICRP-38
becauerels _sCj/cM3
6.1970e+004 2.0590e-006
1.4272e+009 4.7420e-002
6.1639e-001 2.0480e-011

Bc/cm3

7.6183e-002
1.7545e+003
7.5776e-007

4.8546e-005 I.-7962e+006
3.0927e-001 1.1443e+010

6.0268e-004 2.2299e+007

2.9015e+000
9.2244e-006
1.330Ge-009

1.0736e+011
3.4130e+005
4.9209e+001

5.9680e-005 2.2082e+000
3.8020e-001 1.4067e+004

7.4090e-004 2.7413e+001

3.55670e+000 1.3198e+005
1.1340e-005 4.1958e-001
1. 6350e-009 6. 0495e-005

2.0540e-007 7.5998e-003
1.3900e-,007 5.1430e-003

2.3420e-001 8.6654e+003

1.6708e-007 6.1820e+003
1.1307e-007 4.1835e+003

1.9051e-001 7.0488e+009

Buildup
The material reference is : Source



Page : 2
DOS File: 1SP24I38.MS5
-Run Date: August 1, 2005
Run Time: 4:39:04 PM
Duration: 00:00:18

EC-RADN-1 135
Page 105

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

Enerav Activity
.KeV photons/sec

0.02 5.468e+08
0.03 3.045e+09
0.04 1.739e+09
0.05 4.414e+08
0.06 4.338e+08
0.08 1.709e+09
0.1 3.947e+03
0.15 1.037e+09
0.2 2.844e+09
0.3 9.911e+10
0.4 4.685e+08
0.5 8.020e+07
0.6 3.791e+09
o0.8 2.246e+11
1.0 8.672e+09
1.5 1.511e+09
2.0 1.088e+06
3.0 2.211e+04

Fluence Rate
MeV/cmz/sec
No Buildup
4.559e-85
4.662e-27
3.222e-12
3.995e-07
1.739e-04
1.323e-01
2.620e-06
5.301e+00
3.326e+01
2.774e+03
2.259e+01
5.794e+00
3.784e+02
3.706e+04
2.102e+03
7.234e+02
8.252e-01
3.087e-02

Results
Fluence Rate
MeV/cm2/sec
With Buildun
6.073e-25
7.325e-23
4.719e-10
8.178e-05
3.095e-02
1.198e+01
1.280e-04
1.027e+02
4.151e+02
2.060e+04
1.266e+02
2.666e+01
1.506e+03
1.196e+05
5.887e+03
1.616e+03
1.623e+00
5.236e-02

Exposure Rate
mR/hr

No Buildup
1.579e-86
4.620e-29
1.425e-14
1.064e-09
3.453e-07
2.093e-04
4.009e-09
8. 729e-03
5.870e-02
5.263e+00
4.402e-02
1.137e-02
7.387e-01
7.049e+01
3.874e+00
1.217e+00
1 .276e-03
4.189e-05

Exnosure Rate
mR/hr

With Buildup
2.104e-26
7.26be-2S
2.087e-12
2.179e-07
6.148e-05
1.295e-02
1.959e-O7
1.69le-01
7.325e-01
3.908e+01
2.466e-01
5. 232e-02
2.940e+00
2.275e+02
1.085e+01
2.720e+00
2.510e-03
7.104e-05

TOTALS: 3-.50.0e+ll 4.311e+04 1.499e+05 8.171e+01 2.243e+02



MicroShield v5.02 (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 1SP24RAD.MSS EC-RADN 13
Run Date: August 1, 2005 page we
Run Time: 4:39:22 PM
Duration: 00:00:20

File Ref: _

Date:

By:
Checked:

Case Title: Suppression Pool
Descriptions 24 Hour, RADTRAD

Geometry: 7 - Cylinder Volume - Side Shields

x

Height
Radius

Source Dimensions
914.4 cm
16.828 cm

Dose Points

30 ft
6.6 in

z
0 cm

0.0 in
# 1

X
152.4 cm

5 ft 0.0 in

Y
457.2 cm

15 ft

Shields
Shield Name Dimension Materialpensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method s Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.01S : Excluded

Library s Grove
Nuc1ide
Amn-24 1
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
I-131
1-132
I-133
1-134
I-135
La-140
La-141
La-142
Mo-99
Nb-95

La-14I

curies
1.1103e-003
1.7871e+002
1.8042e-002
2.0198e+003
1.9205e+001
1.1055e+001
1.6375e+001
2.8999e-001
1.6993e-002
3.1879e-001
1.7334e-001
1.2511e+003
3.7866e+002
9..4359e+002
6.5344e+003
8.3784e+003
6.6840e+003
3.7312e-004
1. 0973e+003
8.8421e+000
1.2071e-001
1.4894e-004
8.5248e+001
8.3703e+000

1. A594-004

becoruerels
4.1083e+007
6.6124e+012
6 .6756e+008
7.4732e+013
7.1060e+011
4.0902e+011
6.0586e+011
1.0730e+010
6.2873e+008
1. 1795e+010
6.4137e+009
4.6290e+013
1.4010e+013
3.4913e+013
2.4177e+014
3.1000e+014
2.4731e+014
1.3806e+007
4.0601e+013
3.2716e+011
4.4664e+009
5.5108e+006
3.1542e+012
3.0970e+011

:291epaol;
S -53I 080.-006

.uCilcm 3

1.3650e-003
2.1970e+002
2.21S0e-002
2.4830e+003
2.3610e+001
1. 3590e+001
2.0130e+001
3.5650e-001
2. 0890e-002
3.9190e-O01
2.1310e-001
1.5380e+003
4.6550e+002
1. 1600e+003
8.0330e+003
1.0300e+004
8.2170e+003
4.5870e-004
1.3490e+003
1.0870e+,01
1.4840e-001
1.8310e-004
1.0480e+002
1. 0290e+{,01

I :11H8e+-fl
3 .9310o..0O4

13ar/cm-'
5. 0505e+001
S. 1289e+006
9. 2066e+002

9.1871le+0.07
. 7357e+005

5 .0283e+005
7 .4481e+005
1. 3191e+004~
7. 7293e+002~
1 J~450O0e+D04
7.8847e+003
5.69066 007'
1.7,223e+007~
4. 2920e+0071
2 .9722,e+008
3 .81,10e+00
3.!0403e.O0$1
2. .6972e+001
-4 .9913e+007
4 0219e+00S
5.4901§e+003
6.774 7.e.000
3 .8776e+0-06
3 .8073e+005

6. 2747o.&0O00
I
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Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1.7294e+002
6. 9500e+000
6.5506e+000
4.9709e-002
5.2621e-003
8.4760e-003
2.0865e+000
1.1347e+001
9.1431e+001
4 .3641e+001
3.7199e+001
9.1837e+001
1.5716e+00
3.7199e+001
8.6469e+001
8.7282e+000
1.1055e+003
1.4219e+002
2.4777e+002
3.2586e+000
8.2320e+001
9.3952e+001
1.7294e+001
5.5452e+001
7.1412e+001
1.3471e+002
1. 3552e+003
5.8470e-001
5.8202e+000
1.9222e-001
9.0454e-001
8.2401e+000
3.0854e+000

becauerel s
6.3987e+012
2.5715e+011
2.4237e+011
1.8392e+009
1.9470e+008
3.1361e+008
7.7199e+010
4.1986e+011
3.3829e+012
1.6147e+012
1.3763e+012
3.3980e+012
5.8148e+010
1.3763e+012
3.1993e+012
3.2294e+011
4.0902e+013
5.2610e+012
9.1676e+012
1.2057e+011
3.0458e+012
3.4762e+012
6.3987e+011
2.0517e+012
2.6422e+012
4.9841e+012
5.0142e+013
2.1634e+010
2.1535e+011
7.1120e+009
3 .3468e+010
3.0489e+011
1.1416e+011

OiJ/cml
2.1260e+002
8.5440e+000
8.0530e+000
6.lllOe-002
6. 4690e-003
1.0420e-002
2.5650e+000
1.3950e+001
1.1240e+002
5.3650e+001
4.5730e+001
1.1290e+002
1.9320e+000
4.5730e+001
1.0630e+002
1.0730e+001
1. 3590e+003
1.7480e+002
3.0460e+002
4.0060e+000
1.0120e+002
1.1550e+002
2,.1260e+DOI
6.8170e+001
8.7790e+0O1
1.6560e+002
1.6660e+003
7.1880e-001
7.1550e+000
2.3630e-001
1.1120e+O00
1.0130e+001
3.7930e+000

BI/cm,
7..8662e+006
3.1613e+005
2.9796e+005
2.2611e+003
2.3935e+002
3.8554e+002
9.4905e+004
S.1615e+005
4.15868e+006
1.9851e+006
1 .6920e+006
4.1773e+006
7.1484e+004
1.6920e+006
3.9331e+006
3.r9701e+005
5.0283e+007
6.4676e+006
1.1270e+007
1.4822e+005
3 .7444e+006
4.2735e+006
7.8662e+005
2.5223e+006
3.2482e+006
6.1272e4006
6.1642e+007
2.6596e+004
2.6473e+005
8.7431e+003
4.1144e+004
3.7481e+005
1.4034e+005

Buildup
The material reference is : Source

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 25

Enero Aptiv itY
MeV photons/sec

0.015
0.02
0.03
0.04
10.05
D.06

2.845e+08
6.183e+11
6.381e+13
1.405e+12
6.594e+12
1.914e+12

Results
Fuence Rate FluenceRate
MeV/cm2/sec NeVIcm2/SeC

No Builduo With Buildup
1.344e-187 1.043e-25
5.156e-82 6.867e-22
9.769e-23 1.535e-18
2.603e-D9 3.813e-07
5.969e-03 1.222e+00
7.671e-01 1.366e+02

Exposure Rate
. R/hr

No Buildun
1.153e-188
1.786e-83
9.681e-25
1.15le-11
1. 590e-05
1.524e-03

Exnosure Rate
PnRlbr

With Buildun
8.944e-27
2.379e-23
1.521e-20
1 .686e-09
3.255e-03
2.712e-'O1

0.04 1.405e+12
n nfl , OAe .1 O

2.603e-D9 3.813e-07
t GaCO~..nl 1 Y) I L nn

1.151e-11 1.6-86e-09
I CsOnasn< 12 l)r.A Al
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Poge. lo8

Eneray
HeV

0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity Fluence Rate
photons/sec MeV/cm2 /sec

No Buildup
7.437e+12 5.755e+02
7.069e+12 4.692e+03
1.128e+13 5.764e+04
5.004e+13 5.852e+05
4.150e+13 1.162e+06
2.115e+14 1.020e+07
3.218e+14 2.325e+07
4.833e+14 4.824e+07
3.873e+14 6.390e+07
1.341e+14 3.249e+07
7.817e+13 3.743e+07
1.487e+13 1.128e+07
1.165e+10 1.627e+04
1.447e+05 3.028e-01

Fluence Rate
MeVlcm2 /sec
With Builduw
5.210e+04
2.293e+05
1.117e+06
7.302e+06
8.627e+06
5.713e+07
1.070e+08
1.920e+08
2.062e+08
9.102e+07
8.364e+07
2.219e+07
2.759e+04
4.715e-01

7.765e+08

Exposure Rate Exposure Rate
mR/hr

.No Buildu:
9.107 e-01
7.179e+00
9, 492e+01
1.033e+03
2.204e+03
1. 987e+04
4.564e+04
9.416e+04
1.215e+05
5. 990e+04
6.298e+04
1. 744e+04
2.207e+01
3.747e-04

4.249e+05

mR/hr
With Buildun
8.245e+01
3.508e+02
1,839e+03
1. 289e+04
1.636e+04
1. 113e+05
2. 100e+05
3.747e+05
3.923e+05
1.676e+05
1.407e+05
3.431e+04
3.744e+01
5.833e-04

1.463e+06TOTALS: 1.823e+15 2.286e+08

ii I
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File Ref: __

Date:
By:

Checked:

Case Title: Suppression PooCase
Descriptions 1 Hour, Grove

Geometry: 7 - Cylinder Volume - Side Shields

II

It

IS

III

II

* I

SI

SI

S1I

Height
Radius

Source Dimensions
914.4 cm
16.828 cm

Dose Points

30 ft
6.6 in

z
0 cm

0.0 in
# 1 304.8 cm

10 ft 0.0 in

Y
457.2 cm

15 ft

Shields
Shield Name Dimension MaterialDensitv
Source 8.13e+05 cm 3 Water 1
Shield 1 15.24 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method s Standard Indices

Nucl ide
Am-242.
Am-242
Am-242mr
Am-243
Am-244
Ba- 13 5m
Ba- 137n
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce- 14 4
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Co-60m

Cm--44
Co- 52

curia

1.1038e
4.7554e

L 7.2160c
1.3601e
5.6201e
4.4479e
1.7871e
14634e
2.1280e
2.0035e
3.6166e
2.4493e
6.7833e
4..6984e
1.9539e
l .7871e
1.6464e
2.9032e
1.2503e
1.6960e
3.2172e
1.7334e
5.4037e

2.2132C

Number of Groups : 25
Lower Energy Cutoff s 0.015
Photons < 0,015 : Excluded

Library : Grove
es becauerels uCilcm3

>-003 4.0842e+007 1.3570e-0
>-001 1.7595e+010 5.8460e-0
>-005 2.6699e+006 8.8710e-0
?-004 5.0323e+006 1.6720e-0
!-001 2.0794e+010 6.9090e-0
!-001 1.6457e+010 5.4680e-0
?+002 6.6124e+012 2.1970e+0
?+003 5.4145e+013 1.7990e+O
3+003 7.8734e+013 2.6160e+O
.+002 7.4130e+012 2.4630e+0
-+001 1.3381e+012 4.4460e+0
>+001 9.0623e+0ll 3.0llOe+O
-+002 2.5098e+013 8.3390e+0
!+002 1.7384e+013 5.7760e+0.
>+00l 7.2294e+0ll 2.4020e+0
-+001 6.6124e+011 2.1970e+01
'+001 6.0917e+011 2.0240e+01
>-001 1.0742e+010 3.5690e-0i
!-004 4.6259e+006 l.5370e-10
^-002 6.2753e+008 2.0850e-Oi
!-001 1.1903e+010 3.9550e-Ol
!-001 6.4137e+009 2.1310e-01
t-003 1.9994e+008 6.6430e-01

-B0 t.2 .9O1o-8 0 3.iS eO- 1
i-001 1.190le-s.-I'I 3. QSB0o--e

03
01
05
04
01
01
02
03
03
02
01
01
02
02
01
01
01
01
04
02
01

101
D3
DIB'01

RQZCM3

5.0209e+001
2.1630e+004
3.2823e+000
6.1864e+000
2.5563e+004
2.0232e+004
8.1289e+006
6.6563e+007
9.6792e+007
9. 1131e+006
1.6450e+006
1 .1142e+006
3.0854e+007
2.13 1e+007
0.8874e+005
8.1289e+005
7.4888e+005
1.3205e+004
5.6969,eo000
7.7145e+0.02
1.4633e+iO4
7 .8847e+003
2.4579e+002

1 .d+ 3ate i-
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Nuclidte curies
Cs-132 2.3565e-001
Cs-134 1.2511e+003
Cs-134m 2.0621e+002
Cs-136 3.9859e+002
Cs-137 9.4359e+002
Cs-138 4.8636e+003
Cs-139 1.2307e+002
Eu-152m 1.0005e-003
Eu-154 4.5935e-002
Eu-155 1.8888e-002
Eu-156 1.1884e+000
1-128 1.4666e+001
I-130 1.6358e+002
I-131 6.9834e+003
I-132 1.0176e+004
I-133 1.4219e+004
1-134 1.1421e+004
1-135 1.2421e+004
La-140 9.llO5e+000
La-141 6.9834e+000
La-142 5.3866e+000
Mo-99 1.0892e+002
Mo-101 5.8193e+000
Nb-95 8.3703e+000
Nb-95m 9.2813e-002
Nb-96 1.3161e-002
Nb-97 8.1832e+000
Nb-97m 7.5316e+000
Nd-147 3.1423e+000
Nd-149 1.2372e+000
Np-236m 5.1125e-005
Np-238 5.0458e+000
Np-239 2.2947e+002
Np-240 2.1865e-001
Pd-109 2.1450e+001
Pm-147 1.0908e+000
Pm-148 8.7445e-001
Pm-148m 1.6863e-001
Pm-149 2.7934e+000
Pm-151 9.2813e-001
Pr-142 3.0789e-001
Pr-143 7.0167e+000
Pr-144 6.584Qe+000
Pr-144m 9.2081e-002
Pu-237 7.2909e-00S
Pu-238 4.9628e-002
Pu-239 5.2540e-003
Pu-240 8.4760e-003
Pu-241 2.0865e+000
Pu-243 3,9574e+000
Rb-86 1.1762e+001
Rb-88 3.5124e+003
Rh-103m 9.3139e+001

Rh-896. 1 11762e*001

becoruerels
8.7192e+009
4.6290e+013
7.6297e+012
1.4748e+013
3.4913e+013
1.7995e+014
4.5537e+012
3.7020e+007
1.6996e+009

-6.9886e+008
4.3972e+010
5.4265e+011
6.0526e+012
2.5839e+014
3.7652e+014
5.2610e+014
4.2257e+014
4.5959e+014
3.3709e+011
2.5839e+011
1.9930e+011
4.0300e+012
2.1532e+011
3.0970e+011
3.4341e+009
4.8697e+008
3.0278e+011
2.7S67e+011
1.1627e+011
4.5778e+010
1.8916e+006
1.8669e+011
8. 4904e+012
8.0901e+009
7.9366e+01l
4.0360e+010
3.2355e+010
6.2392e+009
1.0335e+011
3.4341e+010
1.1392e+010
2.5962e+011
2.4361e+011
3.407De+009
2.6976e+006
1.8362e+009
1.9440e+008
3.1361e+008
7.7199e+010
1.4642e+011
4.3521e+011
1.2996e+014
3.4461e+012

d .32:e+001
d1.3S23 e i 011

,UcijycM3
2.8970e-'001
1.5380e+003
2.5350e+002
4.9000e+002
1.lfOOe+003
5.9790e+003
1.5130e+002
1.2300e-003
5.6470e-002
2.3220e-002
1.4610e+O00
1.8030e+001
2.0llOe-002
8.5850e+003
1.2510e+004
1.7480e+004
1.4040e+004
1.5270e+004
1.1200e+001
8.5850e+000
6.6220e+000
1.3390e+002
7.1540e+000
1.0290e+0l01
1.1410e-001
1.6f8Oe-002
1.0060e+001
9.2590e+000
3.8630e+DO0
1.5210e+000
6.2850e-005
6.2030e+000
2.8210e+002
2.6880e-001
2.6370e+001
1.3410e+000
1.0750e+000
2.0730e-001
3.434.0e+000
1.14ltie+000
3.7850e-001
8.6260e+000
8.0940e+000
1.1320e-O01
8.9630e-DOS
6.lOIOe-002
6. 4590e-003
1.0420e-002
2.5650e+010
4.8650e+t00
1.4460e+001
4.3180e+"03

Ba/cM 3

1.0719e+004
5.6906e+007
9. 3795e+006
1.8130e+007
4.2920e+007
2.2122e+006
5.5981e+006
4.5510e+001
2.0894e+003
8.5914e+002
S.4057e+004
6. 6711e+005
7.4407e+006
3.1764e+008
4.6287e+008
6.4676e+008
5.1948e+008
5.649Re+008
4.1440ee+005
3.1764e+005
2.4501e+005
4.9543e+006
2.6470e+005
3.8073e+005
4.2217e+003
5. 9866e+t002
3.7222e+005
3.4258e+005
1.4293e+005
5.6277e+004
2.3254e+000
2.2951e+0O5
1.0438e+007
9.9456e+003
9. 7569e+005
4.9617e+004
3.9775e+004
7.6701e+003
1.2706e+005
4. 2217e+004
1.4004e+004
3. 1916e+005
2.'9948e+005
4.1884e+003
3.31163e+000
2.2574e+003
2.3098e+002
3. 8554e+002
9.4905e+004
1.80Ole+005
5.3502e+005
1.5977e+008

1. 1450e+002 4.236Se+006

J ;§gejaO ~ i e-e$gg
I . 446SO... O1 S.3S502.o.0O6 I
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Nuclide
Rh-105m.
Rh-106
Ru-103
Ru-105
Ru-106
Sb-122
Sb-124
Sb-125
Sb-126
Sb-126m
Sb-127
Sb-129
Sm- 151
Sm-153
Sr-89
Sr-90
Sr-91
Sr-92
Sr-93
Tc-99
Tc-99m
Tc-101
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
Y-90
Y-91
Y-91m
Y-92
Y-93
zr-89
Zr-93
Zr-95
Zr-97

. gries
1.6253e+001
3.7239e+001
9.3139e+001
5.6949e+001
3.7239e+001
2.3028e+000
1.0575e+000
1.4918e+001
5.0441e-001
6.7239e-002
1.0144e+002
3.2668e+002
2.9593e-003
2.2776e+000
1.1225e+003
1. 4219e+002
1. 3218e+003
1.1722e+003
6.3513e+000
1.2015e-003
9.7287e+001
2.1743e+001
1.0558e-002
3.2928e+000
1.0144e+002
1.7294e+001
3.4750e+002
7.2494e+001
4.8131e+002
2.2947e+002
1.6627e+003
1.5878e+002
5.1043e+002
7.8481e+002
5.9308e-001
5.8535e+000
3.2220e+000
5.9528e+000
4.3893e+000
2.3842e-003
1.2934e-006
8.3378e+000
7.9310e+000

6.0134e+011
1.3779e+012
3.4461e+012
2.1071e+012
1.3779e+012
8. 5205e+010
3.9126e+010
5.5198e+011
1.8663e+010
2.4878e+009
3.7531e+012
1.2087e+013
1.0949e+008
8.4272e+010
4.1534e+013
5.2610e+012
4.8908e+013
4.3370e+013
2.3500e+011
4.4454e+007
3.5996e+012
8.0450e+011
3.9066e+008
1.2183e+011
3.7531e+012
6.3987e+011
1.2858e+013
2.6823e+012
1.7809e+013
8.4904e+012
6.1519e+013
5.8750e+012
1.8886e+013
2.9038e+013
2.1944e+010
2.1658e+011
1.1922e+011
2.2025e+011
1.6240e+011
8.8215e+007
4.7855e+004
3.0850e+011
2.9345e+011

1.9980e+001
4.5780e+001
1.145t0e+002
7.001Oe+001
4.5780e+001
2.8310e+000
1.3000e+000
1.8340e+001
-6.2010e-001
8.2660e-002
1.2470e+002
4.0160e+002
3.6380e-003
2.8000e+000
1.3800e+003
1 .7480e+002
1.6250e+003
1.4410e+,003
7.8080e+.000
1.4770e-003
1.1960e+002
2.6730e+001
1.2980e-002
4.0480e+000
1.2470e+002
2.1260e+001
4.272Oe+002
8.9120e+001
5.9170e+002
2.8210e+002
2.0440e+003
1.9520e+002
6.2750e+002
9.6480e+002
7.2910e-001
7.1960e+000
3.9610e+00
7.3180e+000
5.3960e+000
2.9310e-003
l.5900e-006
1.025Oe+001
9.7500e+.00

7. 3926e+005
1.6939e+006
4.2365e+006
2.,5904e+006
1. 6939e+006
1.0475e+005
4.8100e+004
6.7858e+005
2.2944e+004
3.0584e+003
4.6139e+006
1.4859e+007
1.3461e+002
1.0360e+005
5.1060e.007
6.4676e+006
6 .0125e+007
5.3317e+007
2 .8890e+005
5.4649e+001
4.4252e+O06
9 .B901e+005
4.8026e+002
1.4978e+005
4.6139e+006
7.8662e+005
1.5806e+007
3.2974e+006
2.1893e+007
1.0438e+007
7.5628e+007
7.2224e+00E
2.3218e+007
3.5698e+007
2.6977e+004
2.6625e+005
1.4656e+005
2.7077e+005
1.9965e+005
1.0845e+002
5.8830e-002
3.7925e+005
3.6075e+005

Buildup
The material reference is i Shield 1

Integraticn Parameters
Radial 20
Circumferential 20
Y Direction (axial) 25

Results

t1rcumrerenciaiL
Y DirAction (axial) 7
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Run Date:
Run Time:
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2SP1GR.MS5
August 19, 2005
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,ECRAON-1 135
Page 112

Enercv Activity
Dgy pbhotonsE

0.015 8.979e+09
40.02 9.797e+11
0.03 1.057e+14
0.04 2.595e+12
0.05 8.101e+12
0.06 2.078e+12
0.08 1.522e+13
0.1 1.149e+13
0.15 6.122e+13
0.2 1.080e+14
0.3 8.913e+13
0.4 3.274e+14
0.5 7.714e+14
0.6 7.515e+14
0.8 1.339e+15
1.0 6.105e+14
1.5 5.759e+14
2.0 1.614e+14
3.0 2.061e+13
4.0 1.256e+12
5.0 1.863e+11

TOTALS: 4.963e+15

Fluence Rate
MeV/cm2lsec
No Buildun
2.647e-312
6.359e-137
8.877.e-41
2.197e-18
4.719e-09
1.302e-05
2.436e-01
4.329e+00
4.970e+02
3.397e+03
1.301e+04
1.281e+05
6.289e+05
1.097e+06
4.774e+06
4.259e+06
1.278e+07
7.594e+06
2.506e+06
2.776e+05
6.272e+04

3.412e+07

Variable
0.OOOe+00

1. 318e-191
1.250e-58
2.566e-27
7.927e-15
5.477e-10
1.443e-04
7.374e-03
2.495e+00
2.900e+01
2.11Oe+02
3.160e+03
2.114e+04
4.697e+04
2.942e+05
3.426e+05
1.600e+06
1.246e.06
5.644e+05
7.483e+04
1. 897e+04

4.213e+06

Fluence Rate
.MeV/cm2/sec
With Buildun
7.352e-25
1.262e-22
3.012e-20
8.962e-18
3.780e-08
1.669e-04
5.133e+00
1.184e+02
1.526e+04
9.648e+04
2.809e+05
2.119e+06
8.300e+06
1. 191e+4D7
3.869e+07
2.758e+07
5.689e+07-
2.705e+07
6.806e+06
6.373e+05
1.284e+05

1.806e+08

7.352e-25
1.262e-22
3.012e-20
1.961e-21
7 .628e-14
1.OOle-08
4.985e-03
3.858e-01
1.735e+02
1.962e+03
1.058e404
1.151e+05
5. 824e+05
1.023e+06
4 .420e-e06
3.872e+06
1.129e+07
6. 619e+06
2. 116e+06
2.267e+05
4. 942e+07q

3 .033e+07

Exposure Rate
mR/hr

No Buildup
2.270e-313
2.203e-138
8.798e-43
9.715e-21
1.257e-11
2.587e-08
3.856e-04
6.622e-03
6.184e-01
5 .995e+00
2.468e+01
2.497e+02
1.234e+-03
2.141e+03
9 .081e+03
7.850e+03
2.lSOe+04
1.174e+04
3.400e+03
3.434e+02
7.190e+O1

5.765e+04

(1 of 5)
0.OOe+00
4.566e-193
1.239e-60
1. 135e-29
2.112e-17
1.O88e-12
2.283e-07
1.128e-05
4.109e-03,
5. 119e-02
4 .002e-01i

6.158e+0
4.149e+01 1
9.169e+o1
5.597e+02
6.315e+02-
2.692e+03
1.927e+03 m
7 .657e.e+02
9.257e+01
2.175e+01

6.830e+03

Exposure Rate
.R/~lhr

with builduo
6.306e-26
4.372e-24
2.986e-22
3.963e-20
1.007e-10
3.315e-07
8.122e-03
1.8le-0l
2.514e+01
1.703e+02
5.328e+02
4.129e+03
1.629e+04
2.336e+04
7.359e+04
5.083e+04
9.572e+04
4.183ee+104
9.233e.03
7.884e+02
1.472e+02

3.166e+05

(30.48 cm)
6.306e-26
4.372e-24
2.986e-22
8.672e-24
2.032e-16
1.989e-11
7.888e-06
5. 9D2e-04
2.857e-01
3.462e+0.0
2.007e+01
2.242e+02
1. 143e+03
1.997e+03
8.406e+03
7.137e+03
1.900e+04
1.024e+04
2.870e+03
2.805e+02
5.665e+01

5.138e+04

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

Sensitivity
8. 979e+09
9.797e+11
1.057e+14
2.595e+12
8.101e+12
2.078e+12
1. 522e+13
1.149e+13
6.122e+13
1. 080e+14
8.913e+13
3.274e+14
7.714e+14
7.515e+14
1.339e+15
6.105e+14
5. 759e+14
1. 614e+14
2.061e+13
1.256e+12
1.863e+11

!TOTALS: 4.963e+15

Sensitivity Variable (2 of 5) (45.72 cm)

TWALS: 4.9bJe+lb IVAS .4&.Zie+Ub 3 -,UIJ Je+ U'/ f0.lUj~e+U4
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DOS File: 2SPlGR.MS5
Run Date: August 19, 2005
Run Time: 2:30:37 PM
Duration: 00:02:11

EC-RADN-I 135
Page 113

Enerovy

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

Activitv

8.979e+09
9.797e+11
1.057e+14
2.595e+12
8.101e+12
2.078e+12
1.522e+13
1.149e+13
6.122e+13
1.080e+14
8.913e+13
3.274e+14
7.714e+14
7.515e+14
1.339e+15
6.lOSe+14
5.759e+14
1.614e+14
2.061e+13
1.256e+12
1.863e+11

4.963e+15

Sensitivity
8.979e+09
9.797e+11
1.057e+14
2.595e+12
8.101e+12
2.078e+12
1.522e+13
1.149e+13
6.122e+13
1.080e+14
8.913e+13
3.274e+14
7.714e+14
7.515e+14
1.339e+15
6.105e+14
5.759e+14
1.614e+14
2.061e+13
1.256e+12
1.863e+11

4.963e+15

Sensitivity

Eluence Rate
meV/cm2isec
No Build=
0.OOOe+00
2.903e-246
1.878e-76
3.209e-36
1.435e-20
2.498e-14
9.381e-08
1.390e-05
1.395e-02
2.756e-01
3.791e+00
8.598e+01
7.806e+02
2.202e+03
1.972e+04
2.981e+04
2.143e+05
2.171e+05
1.335e+05
2.105e+04
5.963e+03

6.446e+05

Variable
0.000e+00
6.611e-301
2.921e-94
4.158e-45
2.698e-26
1.187e-18
6.381e-11
2.749e-08
8.200e-05
2.752e-03
7.151e-02
2.451e+00
3.016e+01
1. 079e+02
1.379e+03
2.700e+03
2.978e+04
3.912e+04
3.252e+04
6.080e+03
1.919e+03

1.136e+05

Fluence Rate
MeV/cm2 /sec
With Buildump

7.352e-25
1.262e-22
3.012e-20
1.961e-21
1.617e-19
6.616e-13
4.68le-06
1.174e-03
1.780e+00
3.564e+01
3.562e+02
5.621e+03
3.713e+04
7.990e+04
4.668e+05
5.094e+05
2.129e+06
1.554e+06
6.403e+05
7.899e+04
1. 879e+04

5.520e+06

7.352e-25
1.262e-22
3.012e-20
1.961e-21
2. 00le-20
4.651e-17
4.221e-09
3.382e-06
1.698e-02
6.011e-01
1.116e+01
2.561e+02
2.21Be+03
5.876ee+03
4.676e+04
6.412e+04
3.884e+05
3 .559e+05
1. 904e+05
2.720e+04
7.092e+03

1.088e+06

Exwosure Rate
mR/r

No Bu i Iu
0. OOOe+00
1.005e-247
1.B61e-78
1.419e-38
3.823e-23
4.963e-17
1.484e-10
2.127e-08
2.297e-05
4.864e-04
7.192e-03
1. 675e-01
1. 532e+00
4. 298e+00
3.751e+01
5. 495e+01
3.606e+02
3.358e+02
1. 812e+02
2.605e+01
6. 835e+00

1.-009e+03

(3 -of 5)
0. 000e+00
2 .290e-302
2.895e-96
1.839e-47
7.188e-29
2.358e-21
1.OlOe-13
4.205e-11
1. 350e-007
4. 858e-06
1. 356e-04
4.776e-03
5.921e-02
2.105e-'Ol
2.622e+ 0
4.978e+00
5.010e+01
6.049e+o1
4. 412e+01
7 .521e+0O
2.200e+00

1.723e+02

Exposure Rate
nR/hr

With Buildup
6.306e-26
4.372e-24
2.986e-22
s .672e-24
4.3107e-22
1. 314e-15
7.407e-09
1.796e-06
2.931e-03
6.291e-02
6.758e-tl
1.095e+01
7.288e+01
1. 560e+02
8.879e+02
9.390e+02
3 .582e+03
2.403e+03
8.687e+02
9.772e+01
2.154e+01

9.040e+03

(60.96 acm)
6.306e-26
4.372e-24
2.986e-22
8.672e-24
5.330e-23
9.239e-20
6.679e-12
5.174e-09
2.796e-05
1 .06le-03
2.116e-02
4. 991e-01
4. 354e+00
1. 147e+01
8 .894e+01
1. 182e+02
6. 53,5e+02
5. 503e+02
2 .583e+02
3 .365e+01
S. 130e+00

1.727e+03 I

Variable (4 of 5) (76.2 cm)

TOTALS: 4.9b3e+1b1 4 e+!£ 2 e 0 L 2 0 U1. Ijbe+U5 1.72je+02 1.727e+vs
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DOS File:
Run Date:
Run Time:
Duration:

S
2SP1GR .MS
August 19, 2005
2:30:37 PM
00:02:11

EC, RADN- 1 35

P896 114

Enercrv Actviy .
11Y nh~ot on s/sec

0.015 8.979e+09
0.02 9.797e+1l
0.03 1.057e+14
0.04 2.595e+12
0.05 8.101e+12
0.06 2.078e+12
0.08 1.522e+13
0.1 1.149e+13
0.15 6.122e+13
0.2 1.080e+14
0.3 8.913e+13
0.4 3.274e+14
0.5 7.714e+14
0.6 7.515e+14
0.8 1.339e+15
1.0 6.105e+14
1.5 5.759e+14
2.0 1.614e+14
3.0 2.061e+13
4.0 1.256e+12
5.0 1.863e+11

TOTALS: 4.963e+15

Sensitivity
0.015 8.979e+09
0.02 9.797e+11
0.03 1.057e+14
0.04 2.595e+12
0.05 8.101e+12
0.06 2.078e+12
0.08 1.522e+13
0.1 1.149e+13

0.15 6.122e+13
0.2 1.080e+14
0.3 8.913e+13
0.4 3.274e+14
0.5 7.714e+14
0.6 7.515e+14
0.8 1.339e+15
1.0 6.105e+14
1.5 5.759e+14
2.0 1.614e+14
3.0 2.061e+13
4.0 1.256e+12
5.0 1.863e+11

TOTALS: 4.963e+15

Fluence Rate
,MeV/CM2sErc
No luilduip
0 .OOOe+O0
0.OOOe+00
4.640e-112
5.5506e-54
5.192e-32
5.780e-23
4.458e-14
5.589e-11
4.960e-07
2.829e-05
1.387e-03
7.181e-02
1.197e+00
5.423e+00
9.882e+01
2.506e+02
4.231e+03
7.198e+03
8.071e+03
1.787e+03
6.278e+02

2.227e+04

Variable
0.OOOe+00
0.OOOe+00
7.476e-130
7. 401e-63
1.015e-37
2.861e-27
3.170e-17
1.157e-13
3.058e-09
2.963e-07
2.740e-05
2.142e-03
4.834e-02
2.774e-01
7.202e+00
2.364e+01
6.105e+02
1. 344e+03
2. 030e+03
5.316e+02
2.079e+02

4.755e+03

Fluence Rate
MeV/cm2/sec
With Buildup
7.352e-25
1.262e-22
3.012e-20
1.961e-21
2.00le-20
3.81te-20
3.662e-12
9.481e-09
1.541e-04
9.580e-03
3.314e-01
1.llOe+O1
1.267e+02
4.150e+02
4.539e+03
7.821e+03
6.918e+04
8.005e+04
V5.601e+04
9.293e+03
2.660e+03

2.301e+05

7.352e-25
1.262e-22
3.012e-20
1.961e-21
2.00le-20
3.684e-20
3.035e-15
2.589e-11
1.352e-06
1.469e-04
9.443e-03
4.639e-01
6.992e+00
2.841e+01
4. 283e+02
9.311e+02
1.214e+04
1.779e+04
1.633e+04
3.153e+03
9.940e+02

5.180e+04

,.Exmsure Rate
:mR~hr

.No Buildu3?
0 . OOi+0O
0. OOOe+00
4. 599e-114
2.435e-56
1.383e-34
1. 148e-25
7.055e-17
8.550e-14
8.168e-10
4.993e-08
2.631e-06
1.399e-04
2.35Oe-03
1.059e-02
1.880e-01
4.619e-01
7.119e+4O
1. 113e+01
1.095e+0l
2.210e+00
7.197e-01

3.279e+01

(5 of 5)
0.OOOe+O0
0.O0Oe+00
7.409e-132
3.273e-65
2.703e-40
5.682e-30
5.01e-20
1.770e-16
5.035e-12
5.229e-10
5.198e-08
4. 174e-06
9.488e-05
5.415e-04
1.370e-02
4.357e-02
1. 027e+00
2.078e+00
2.755e+00
6. 577e-02
2.383e-01

6.814e+00

Exposure Rate
'MR/hr

With Builduo
6.306e-26
4.372e-24
2.986e-22
8.672e-24
5.330e-23
7.584e-23
5. 795e-15
1.45De-11
2.537e-07
1 .69le-05
6.286e-04
2.163e-02
2.487e-01
8.10le-01
8.634e+00
1.442e+01
1. 164e+02
1.238e+02
7.598e+01
1.150e+01
3.049e+00

3.548e+02

(91.44 cm)
6.306e-26
4.372e-24
2.986e-22
8.672e-24
5.330e-23
7.317e-23
4.S03e-18
3.961e-14
2.226e-09
2.593e-07
1.791e-D5
9.039e-04
1.372e-02
5.546e-02
8.147e-O1
1.716e+00
2.042e+01
2.750e+0l
2.216e+01
3.900e+00
1.140e+00

7.772e+01

'LUVALS: 4.963,e+lb 4.'/55,e+03 5. 180e+04 4.1bb~t I 5l*0e04 6.814,e+00 7.772e+01
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DOS File:
Run Date:
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Duration:

MicroShield vS.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
2SPlI38.MS5 EC.RADN-113 5

August 19, 2005 Page 15

2:32:48 PM H
00:02:05

File PRef: -
Date:

By:
Checked: _

Case Title: Suppression Pool
Descriptions 1 Hour, ICRP38

Geometry: 7 - Cylinder Volume - Side Shields

I

II 0
, ,

Height
Radius

Source Dimensions
914.4 cm 30

16.828'cm 6.6

Dose Points

ft
in

# 1 304.8
10 ft 0.0

cm
in

Y
457.2 cm

15 ft
0cm

0.0 in

Sol
Grouping Methc

Number
Lower Ener
Photons <

Nuclide
Cs-135m
Eu-157
Eu-158
La-143
Wd-151
Pm-150
Pr-145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83
Sm-155
Sm-156
Y-94
Y-95

cSuries
1.1559e+002
1.1006e-001
1.8725e-002
3.8573e-001
3. 3587e-002
1.8587e-002
4.4560e+000
1.5732e-001
9 .4766e-001
6.8581e+000
1.6627e+001
9. 8914e+001
4.3812e+001
1.5211e+002
8.7282e+000
2.0450e+000
1.0306e+001
2.8633e-002
1.0371e-001
8.5167e-001
1.5130e-001

Libra
becc
4.27i
4.07:
6.921
1.42-
1.24:
6.87'
1.641
5.821
3.501
2.53'
6.15:
3.65!
1.62:
5.621
3.22!
7.564
3.81'
1. 05!
3.83
3.15:
5.594

Shields
Shield Name Dimension MaterialDensitY
Source 8.13e+05 cm3 Water 1
Shield 1 15.24 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

arce Input
)d s Standard Indices
of Groups s 25
gy Cutoff : 0.015
0.015 s Excluded

,ry S ICRP-38
ruerels aUCi/Cm3 Ba/cm'
68e+012 1.4210e+002 5.2577e+006
22e+009 1.3530e-001 5.00O1e+003
B4e+008 2.3020e-002 8.5174e+002
72e+010 4.7420e-001 1.7545e+004
27e+009 4.1290e-002 1.5277e+003
72e+008 2.2850e-002 8.4545e+002
B7e+01l 5.4780e+000 2.0269e+005
08e+009 1.934Oe-001 7.1558e+003
53e+010 1.1650e+000 4.3105e+004
75e+011 8.4310e+000 3.1195e+005
19e+0ll 2.0440e--0012 7.5628e+005
R8e+012 1.2160e+002 4.4992e+006
l0e+012 5.3860e+001i 1.9928e+006
32e+012 1.8700e+002 6.9190e+006
?4e+011 1.0730e+001, 3.9701e+005
55e+010 2.5140e.406 9.3018e+004
33e+011 1.2670e+001`- 4.6879e+005
M4e+009 3.5200e-002 1.3024e+003
74e+009 1.2750e-001 4.7175e+003
12e-010 1.0470e 004 3.8739e+004
31e+-009 1.86D0e-001 6.8820e+003

Buildup

V -Q ; I1 X tIQA10nA1Q1.n'



Page :2
DOS File: 2P5I38.MSS
Run Date: August 19, 2005
Run Time: 2:32:48 PM
Duration: 00:02:05

Integration Parameters
Radial
Circumferential
Y Direction (axial)

EC-RADNV- 135
Paeg 116

20
20
25

Enerov
1MeV

10.015
: 0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

-3.0
4.0

Activity
photons / sec

2.062e+07
4.509e+09
5.594e+11
1.400e+10
1. 170e+09
1.056e+09
2.406e+09
4 .909e+10
1.781e+11
1.388e+12
5.283e+12
7.197e+11
2.518e+12
5.857e+12
2.252e+13
6.278e+12
1 .590e+12
1.230e+12
7.760e+10
3.370e.08

Results
Fluence Rate Fluence Rate Exposure Rate
MeV/cm2 J sec
No Buildun
6.077e-315
2.927e-139
4.696e-43
1.185e-20
6.817e-13
6.620e-09
3.851e-05
1. 849e-02
1.446e+00
4.366e+01
7. 712e+02
2.817e+02
2.053e+03
8.548e+03
8.030ee+04
4.380e+04
3.528e+04
5.788e+04
9.438e+03
7.448e+01

MeV/cm2 /sec
With Buildup
1.688e-27
5.809e-25
1 .594e-22
4.833e-20
5.461e-12
8.483e-08
8.113e-04
5.055e-01
4.440e+01
1.240e+03
1.665e+04
4.658e+03
2.709e+04
9.325e+04
6.507e+05
2.836e+05
1.571e+05
2.061e+05
2.563e+04
1.710e+02

mR/hr
No BuilduD
5.213e-316
1.014e-140
4.654e-45
5.239e-23
1.816e-15
1.315e-11
6. 094e-08
2.828e-05
2.380e-03
7.706e-02
1.463e+00
5.488e-01
4.030e+00
1. 668e+Ol
1.527e+02
8.073e+01
5.936e+01
8.950e+01
1. 280e+01
9.214e-02

Exoosure Rate

With Buildun
1.448e-28
2.012e-26
1. 580e-24
2.137e-22
1.455e-14
1.685e-10
1.284e-06
7.734e-04
7.311e-02
2.189e+00
3.159e+01
9.075e+00
5.318e+01
1.B20e+02
1.238e+03
5.228e+02
2.643e+02
3. 188e+02
3.477e+01
2.116e-01 i

TOTALS: 4.827e+13

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Sensitivity
2.062e+07
4.509e+09
5.594e+11
1.400e+10
1.170e+09
1. 056e+09
2.406e+09
4.909e+10
1 .781e+12
1.388e+12
5.283e+12
7 .197e+11
2.518e+12
5.857e+12
2.252e+13
6.278e+12
1.590e+12
1.230e+12
7.760e+10
3.370e+08

2.385e*05

Variable
0.OOOe+O0
6.066e-194
6.612e-61
1. 384e-29
1.145e-18
2.783e-13
2.280e-08
3. 150e-05
7.259e-03
3.728e-01
1.251e+0l
6.947e+00
6.901e+01
3.661e+02
4.949e+03
3.523e+03
4.417e+03
9.498e+03
2.125e+03
2.008e+01

1.466e+06 4. 180e+02

1.688e-27
5 .809e-25
1.594e-22
1.057e-23
l.102e-17
5.090e-12
7.879e-07
1.648e-03
5.047e-01
2.521e+01
6.273e+02
2.530e+02
1.901e+03
7.974e+03
7.433e+04
3.982e+04
3. 118e+04
5.044e+04
7.967e+03
6.084e+01

(1 of 5)
0. OOOe+00
2.10le-195
6.553e-63
6.119e-32
3.05le-21
5.529e-16
3.609e-11
4 .819e-08
1.195e-05
6.579e-04
2.372e-02
1. 354e-02
1. 354e-01
7.145e-01
9.413e+00
6.495e+00
7.431e+00
1.469e+01
2.883e+00
2.484e-02

2.657e+03

(30.48 cm)
1. 448e-28
2.012e-26
1. 580e-24
4.677e-26
2.936e-20
1.Olle-14
1. 247e-09
2. 521e-06
8.311e-04
4.450e-02
1. 190e+00
4.929e-0l
3.732e+00
1.557,e+01
1. 414e+02
7.340e+01
5.246e+01
7.BOle+01
1 .OS1e+01
7. 527e-02

1.2jue+i2
*7 7fAno.6iA

9.49e0
9 1 DpCA.OA

b .044e+04
I 047i=.A'I

1 .4b9e+OiL
9 , c . O

7 .ile+O1
1 11 AI 6:,.OL 1



Page : 3
DOS File: 2SPl138.MSS
Run Date: August 19, 2005
Run Time: 2:32:48 PM
Duration: 00:02:05

ECRADN- 1435
page If7

Enercy Activity
MeV photons/sec

Fluence Rate
MeYjCM2,jseC

No Bu i Idur)

Fluence Rate
NeV/cm2 Isec
With Buildup

Exposure Rate
mR/hr

No Buil~dup

Ex2osure Rate
W Rihr

With-Buildup

TOTALS: 4.827e+13

Sensitivity
0.015 2.062e+07
0.02 4.509e+09
0.03 5.594e+11
0.04 1.400e+10
0.05 1.170e+09
0.06 1.056e+09
0.08 2.406e+09
0.1 4.909e+10
0.15 1.781e+11
0.2 1.388e+12
0.3 5.283e+12
0.4 7.197e+11
0.5 2.518e+12
0.6 5.857e+12
0.8 2.252e+13
1.0 6.278e+12
1.5 1.590e+12
2.0 1.230e+12
3.0 7.760e+10
4.0 3.370e+08

TOTALS: 4.827e+13

Sensitivity
0.-015 2.062e+07
0.02 4.509e+09
0.03 5.594e+11
0.04 1.400e+10
0.05 1.170e+09
0.06 1.056e+09
0.08 2.406e+09
0.1 4.909e+10
0.15 1.781e+11
0.2 1.388e+12
0.3 5.283e+12
0.4 7.197e+11
0.5 2.518e+12
0.6 5.857e+12
0.8 2.252e+13
1.0 6.278e+12
1.5 1.590e+12
2.0 1.230e+12
3.0 7.760e+10
4.0 3.370e+08

2.499e+04

Variable
0.OOOe+00
1.336e-248
9.935e-79
1.73le-38
2.073e-24
1.270e-17
1.483e-11
5.937e-08
4.05ge-05
3 .542e-03
2. 248e-01
1.890e-01
2.548e+00
1.716e+01
3.317e+02
3.066e+02
5.917e+02
1.655e+03
5.028e+02
5.650e+00

3.413e+03

Variable
0.OOOe+00
3.043e-303
1.545e-96
2 .242e-47
3.898e-30
6.034e-22
1.009e-14
1.174e-10
2.385e-07
3.538e-05
4.239e-03
5.388e-03
9 .846e-02
8.405e-01
2.319e+01
2.777e+01
8.221e+01
2.981e+02
1.225e+02
1.631e+00

5.563e+02

2.146e+05

1.688e-27
5.809e-25
1.594e-22
1.057e-23
2.336e-23
3.362e-16
7.399e-10
5. 013e-06
S. 177e-03
4.581e-01
2.112e+01
I .236e+01
1. 212e+02
6.227e+02
7.851e+03
5. 239e+03
5.878e+03
1. 184e+04
2.411e+03-
2.120e+01

3.402e+04

1.688e-27
5.809e-25
1 .594e-22
1.057e-23
2 .891e-24
2 . 364e-20
6.672e-13
1.444e-08
4.939e-05
7.725e-03
6.Z13e-01
5.630e-01
7.241e+00
4.579e+01
7.865e+02
6. 594e+02
1.072e+03
2.71?e+03
7.170e+02
7.299e+00

6.009e+03

4.182e+01

(2 of 5)
0.000e+.00
4.627e-250
9.846e-81
7.654e-41
5.523e-27
2.522e-20
2.346e-14
9.083e-11
6.663e-'08
6.252e-06
4.263e-04
3 .683e-04
5.002e-03
3.349e-02
6. 309e-01
5.651e-01
9.956e-01
2.559e+00
6.822e-01
6.990e-03

5.479e+00

(3 of 5)
0.000e+00

1. 054e-304
1.531e-98
9 .917e-50
1.038e-32
1.198e-24
1.596e-17
1. 796e-13
3. 928e-10
6. 244e-08
8 .04le-06
1 .05Oe-05
1. 933e-04
1. 641-e-03
4 .410e-02
5. 119e-02
1. 383e-.01
4 .61Oe-01
1.661e-01
2.018e-03

8.1646e-01

3 .772e+02

(45.72 cm)
1. 448e-28
2.012e-26
1. 580e-24
4.677e-26
6. 222e-26
6 .679e-19
1. 171e-12
7 . 670e-09
8. 526e-06
8.086e-04
4.006e-02
2. 408e-02
2.379e-01
1. 215e+00
1.493e+01
9 .657e+00
9. 889e+00
1.831e+01
3.271e+Q0
2 .622e-02

5. 761e+Ol

(60.96 cm)
1. 448e-28
2.012e-26
1.5BOe-24
4.677e-26
7.700e-27
4.696e-23
1.056e-15
2,210e-11
8.133e-0%
1.363e-05
1.255e-03
1 .097e-03
1. 421e-02
8.938e-02
1 .496e+00
1. 216e+00
1 .804e+00
4.194e+00
9.728e-i1
9.030e-03

9.797e+00TOTALS: 4.827e+13

.4.0 s. 3,iue+ud i. bb e+uv I .zi9"+UU U.U.uiue-U3 9.U3U0e-03



Page : 4
DOS File: 2SP1138.NSS
Run Date: August 19, 2005
Run Time: 2:32:48 PM
Duration: 00:02:05

.EC~RADN11l3SPge I1I'

MeV
ACtivity

photonslaecI
Fluenge Rate
NeV/CM2/uec
No Build=D

Fluence Rate
MeVcM2 j/sec
With Buildup

Ex&osure Rate
mR/hr

No Buildun

Exvosure Ra te
mRLhr

.With Buildup

0.015
0.02
'0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Sensitivity
2.062e+07
4.509e+09
5.594e+11
1.400e+10
1. 170e+09
1. 056e+09
2.406e+09
4.909e+10
1.781e+11
1.388e+12
5. 283e+12
7.197e+11
2.518e+12
5. 857e+12
2.252e+13
6.278e+12
1.590e+12
1.230e+12
7.760e+10
3.370e+08

Variable
0.OOOe+00
0.OOOe+00
2.455e-114
2.969e-56
7.501e-36
2.938e-26
7.047e-18
2.387e-13
1 .443e-09
3.636e-07
8.222e-05
1.579e-04
3.907e-03
4.226e-02
1.662e+00
2.577e+00
1. 168e+01
5.485e+01
3.039e+01
4.794e-01

1.688e-27
5.809e-25
1.594e-22
1.057e-23
2.891e-24
1.941e-23
5.788e-16
4.049e-11
4. 482e-07
1.231e-04
1.964e-02
2.440e-02
4.135e-01
3.234e+00
7.635e+01
8.043e+01
1.910e+02
6.101e+02
2. 109e+02
2.494e+00

(4 of 5)
.0.Oe+00

0.OOe+00
2.433e-116
1.313e-58
1.998e-38
5.835e-29
1.115e-20
3.652e-16
2.376e-12
6.418e-10
1. 560e-07
3.076e-07
7.669e--06
8.249e-05
3.161e-03
4.751e-03
1.965e-02
B.482e-02
4.124e-02
5.93ie-04

(76.2 cm)
1.448e-28
2.012e-26
1.500e-24
4.677e-26
7.700e-27
3.855e-26
9. 160e-19
6.195e-14
7.381e-10
2.173e-07
3.726e-05
4.754e-05
8.117e-04
6.313e-03
1.452e-01
1.483e-01
3.213e-01
9.434e-01
2.861e-01
3.085e-03

1.855e+00TOTALS: 4.827e+13 1.017e+02 1.175e+03 1.543e-01

0.015
0.-02
0.03
0.04
0.05

0.08
0.1
0.15
0.2
0.3
0.4
0 .5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

- TOTALS:

Sensitivity
2.062e+07
4.509e+09
5.594e+11
1.400e+10
1.170e+09
1.056e+09
2.406e+09
4.909e+10
1.781e+11
1. 388e+12
5.283e+12
7.197e+11
2.518e+12
5.857e+12
2 .252e+13
6.278e+12
1.590e+12
1.230e+12
7.760e+10
3.370e+08

4.827e+13

Variable
0.OOOe+00
0. OOOe+00
3.955e-132
3.991e-65
1. 466e-41
1.454e-30
5.010e-21
4.943e-16
8.894e-12
3.808e-09
1.624e-06
4.708e-06
1.578e-04
2.162e-03
1.211e-01
2.431e-01
1.685e+00
1.024e+01
7.646e+00
1.427e-01

2. 008e+01

1.688e-27
5.809e-25
1.594e-22
I. 057e-23
2.89le-24
1.872e-23
4.7798e-19
1.106e-13
3.932e-09
1.889e-06
5.598e-04
1. 020e-03
2.282e-02
2.214e-01
7.2204e+00
9. 576e+00
3.350e+01
1. 356e+02
6.151e+01
8.461e-01

2.484e+02

(5 of 5)
0.OO0e+O(
0.000e+.'

3 .920e-13

1.765e-6,
3.905e-44
2.888e-3
7.929e-24
7.562e-1!
1.465e-14
6.721e-1
3.081e-0'
9.174e-05
3.097e-0
4.220e-0f
2.304e-04
4.481e-04

2 .836e-01
1.584e-02
1.037e-09
1. 765e-04

2.990e-0;

191.44 -cm)
) 1 .448e-28
) 2.012e-26

4 1.580e-24
1 4.677e-26
I 7.700e-27

3.719e-26
I7.592e-22

1.,692e-16
I 6 i47 Se-12
1 3 .333e-09

1.062e-06
1. 987e-.06
4.480e-05
4.322e-04
I 1.370e-,02
1. 765e-02
S. 637e--02
2. Q96e-01
8.344e-02
i.0O47,e-03

3.823e-01

1�Iil
i I
I i i

I

1 �

iij'

iI

I .
I i �

i

i

�, 1

~I 1JrAL 5 : 4i .b d ie + ±j4 .uLe.54 4 e U . 2 e 0Z . uuIe+uI Z. 4-84e+UZ, 3.823e-01

I



: MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :
DOS File: 2SP1RAD.MS5 ECPRADN 135
Run Date: August 19, 2005 PElO
Run Time: 2:34:54 PM
Duration: 00:02:06

File Ref:
Date: _

By:
Checked:

Case Title: Suppression Pool
Description: I Hour, RPJDTRRD

Geometry: 7 - Cylinder Volume - Side Shields

I
I

II
i
II

II
II

II

III

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

30 ft
6.6 in

z

0 cm
0.0 in

# 1 304. 8 cm
10 ft: 0.0 in

. y-
457.2 cm

15 ft
.

Shields
Shield Name Dimension Materialpensity
.Source 8.13e+05 cm' Water 1
Shield 1 15.24 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method t Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons c 0.015 : Excludedl

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
I-131
1-132
1-133
I-134
I-135
La-140
La-141
La-142
Mo-99

n=N:u
LA-3 41

curies
1.1038e-003
1.7871e+002
1.4634e+003
2.1280e+003
1.9539e+001
1.7871e+001
1.6464e+001
2.9032e-001
1. 6960e-002
3.2172e-001
1.7334e-001
1.2511e+003
3.9859e+002
9.4359e+002
6.9834e+003
1.0176e+004
1.4219e+004
1.1421e+004
1.2421e+004
9.1105e+000
6.9834e+000
5.3866e+000
1.0892e+002

6.. 9P34o-* 00

Library : Grove
becauergis wCijcm)
4.0842e+007 1.3570e-003
6.6124e+012 2.1970e+002
5.4145e+013 1.7990e+003
7.8734e+013 2.6160e+003
7.2294e+011 2.4020e+001
6.6124e+011 2.1970e+001
6.0917e+011 2.0240e+001
1.0742e+010- 3.5S690e-001
6.2753e+008 2.0850e-002
1.1903e+010 3.9550e-001
6.4137e+009 2.1310e-001
4.6290e+013 1.5380e+003
1. 4748e+013 4.900t0e+002
3. 4913e+013 1.l6O0e+003
2.5839e+014 8.5850e+003
3.7652e+014 1.2514e+004
5.2610e+014 1.7480e+004
4.2257e+014 1.4040e+004
4.5959e+014 1.5270e+004
3.3709e+011 1.1200e+001
2.5839e+011 8.5850e+000
1.9930e+011 6.6220e+O00
4.0300e+012 1.339De+002

]A:M9294911 :22?MtooI
2 S90+0O11 'R. 5815Oe 0OOD

'Ba/ Ctl3

5.0209e+001
8.1289e+006
6.6563e+007
9.6792e+007
8.8874e+005
8.1289e+005
7.4888e+005
1.3205e+004
7.7145e+002
1.4633e+004
7.8847e+003
5.6906e+007
1.8130e+007
4. 2920e+007
3.1764e+008
4.6287e+0M8
6.4676e+008
5.1948e+008
5.6499e+008
4.1440e+005
3.1764e+005
2.4501e+005
4.9543e+006

3. 17futvOS



Page : 2
DOS File: 2SP1RAD.MS5
Run Date: August 19, 2005
Run Time: 2:34:54 PM
Duration: 00:02:06

EC-RAN-1 135
Page 120

Nucli~de
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-991
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-13lm
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

3.1423e+000
2.2947e+002
7.0167e+000
6.5840e+000
4.9628e-002
5.2540e-003
8.4760e-003
2.0865e+000
1.1762e+001
9.3139e+001
6.0683e+001
3.7239e+001
9.3139e+001
5.6949e+001
3.7239e+001
1.0144e+002
3.2668e+002
1.1225e+003
1.4219e+002
1.3218e+003
1.1722e+003
9.7287e+001
1.0144e+002
1.7294e+001
3.4750e+002
7.2494e+001
2.2947e+002
1.6627e+003
5.9308e-001
5.8535e+000
5.9528e+000
4.3893e+000
8.3378e+000
7.9310e+000

becquerel B
1.1627e+011
8.4904e+012
2.5962e+011
2.4361e+011
1. 8362e+009
1.9440e+008
3.1361e+008
7.7199e+010
4.3521e+011
3.4461e+012
2.2453e+012
1.3779e+012
3.4461e+012
2.1071e+012
1. 3779e+012
3.7531e+012
1.2087e+013
4.1534e+013
5.2610e+012
4.8908e+013
4.3370e+013
3.5996e+012
3.7531e+012
6.3987e+011
1.2858e+013
2.6823e+012
8.4904e+012
6.1519e+013
2.1944e+010
2.1658e+011
2.2025e+011
1.6240e+011
3.0850e+011
2.9345e+011

kci/cmr3
3.8630e+000
2.8210e+002
8.6260e+000
8. 0940e+000
6.1010e-002
6.4590e-003
1.0420e-002
2.5i650e+000
1.4460e+001
1.1450e+002
7.4600e+00l
4.5780e+001
1.1450e+002
7.0010e+001
4.5780e+001
1.2470e+002
4.0160e+002
1.3800e+003
1.7480e+002
1.6250e+003
1.4410e+003
1.1960e+002
1.2470e+002
2.1260e+001
4.2720e+002
8.9120e+001
2.8210e+002
2.0440e+003
7.2910e-001
7.1960e+000
7.3180e+000
5.3960e+000
1 .0250e+001
9.7500e+000

1. 4293e+005
1.0438e+007
3.19i6e+005
2.9948e+005
2.2574e+003
2.3898e+002
3.8554e+002
9.4905e+004
5.3502e+005
4.2365e+006
2.7602e+006
1.6939e+006
4.2365e+006
2.5904e+006
1. 6939e+006
4.6139e+006
1.4859e+007
5.1060e+007
6.4676e+006
6.0125e+007
5.3317e+007
4.4252e+O06
4.6139e+006
7.8662e+005
1.5806e+007
3.2974e+006
1. 0438e+007
7.5628e+007
2.6977e+004
2. 6625e+0052 .7077e+005
1.9965e+005
3.7925e+005
3.6075e+005

Buildup
The material reference is t Shield I

Integration Parameters

Radial 20
Circumferential 20
Y Direction (axial) 25 ;

ity uen Rat Fluenes t t E _ tR Rate P XKD Rat_ ;
/sec MeV/CM2/sec jjeV,VCM2jSeC h 4llR/lil lJ | hr 0'

No Buildup With Buildup No 4lp with Buildun
!+08 l.191e-313 3.309e-26 1.0(f226e-f d 12.B38e-27
+11 4.582e-137 9.094e-23 1.97g-!13S 13.150e-24

'1 7 n 7 '7 1C.C-AA '7 ; : - -R

Enercry

0.015
0.02
0.03
0.04
0.05

Activ
photona

4.042e
7.059e,
8.601e,
1. 956e,
8.088e.

+12|j

+12
!+12

1 .656e-18
4.71le-09

.C.. 'a VC-G ~V I . L F~ %c -2a
6.754e-18 7.323e-21 :
3.774e-08 1.255e-11

G. . -:t rSIG -- -A r
2.987e-20
1.005e-10

0.03 8.601e+l 3
A AA 1 Or'Keli1'

' .220e-41
1 AR M1

2 .4b{)e-2
A VA=1

I . I 56e-4 3
'7 V II tz/ I

-2 4213Z-22
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. Enercry Activity
MeV photons/sec

0.06 2.067e+12
0.08 8.077e+12
0.1 9.345e+12
0.15 4.235e+13
0.2 8.365e+13
0.3 6.692e+13
0.4 3.055e+14
0.5 6.776e+14
0.6 7.274e+14
0.8 1.270e+15
1.0 5.217e+14
1.5 4.210e+14
2.0 9.745e+13
3.0 6.662e+10
4.0 5.232e+09

TOTALS: 4.330e+15

Sensitivity
0.015 4.042e+08
0.02 7.059e+11
0.03 8.601e+13
0.04 1.956e+12
0.05 8.088e+12
0.06 2.067e+12
0.08 8.077e+12
0.1 9.345e+12
0.15 4.235e+13
0.2 8.365e+13
0.3 6.692e+13
0.4 3.055e+14
0.5 6.776e+14
0.6 7.274e+14
0.8 1.270e+15
1.0 5.217e+14
1.5 4.210e+14
2.0 9.745e+13
3.0 6.662e+10
4.0 5.232e+09

TOTALS: 4.330e+15

Sensitivity
0.015 4.042e+08
0.02 7.059e+11
0.03 8.601e+13
0.04 1.956e+12
0.05 8.088e+12
0.06 2.067e+12
0.08 8.077e+12

Fluence Rate
MeV/_cm 2/sec
No Buildup
1.295e-05
1.293e-01
3.519e+00
3.437e+02
2.631e+03
9.767e+03
1.196e+05
5.524e+05
1.062e+06
4.530e+06
3 .639e+06
9.342e+06
4.584e+06
8.103e+03
1.156e+03

2.385e+07

Variable
0.OOOe+00
9.497e-192
1.017e-58
1.934e-27
7.914e-15
5.446e-10
7.656e-05
5.996e-03
1.726e+00
2.246e+01
1.584e+02
2.949e+03
1.857e+04
4.546e+04
2.792e+05
2.928e+05
1.170e+06
7.522e+05
1.825e+03
3.118e+02

2.563e+06

Variable
0.OOOe+00

2.091e-246
1. 527e-76
2.419e-36
1.433e-20
2.485e-14
4.978e-08

Fluence Rate
MeVIcm 2 /sec

With Buildup
1.660e-04
2.724e+00
9.623e+01
1.056e+04
7.472e+04
2.109e+05
1.978e+06
7.291e+06
1.158e+07
3.671e+07
2.357e+07
4.159e+07
1.633e+07
2.200e+04
2.655e+03

1.394e+08

3.309e-26
9 .094e-23
2.450e-20
1.478e-21
7.615e-14
9.958e-09
2 .645e-03
3.137e-01
1.200e+02
1.519e+03
7.946e+03
1 .074e+05
5.ll6e+05
9. 904e+'05
4.193e+06
3.309e+06
8.257e+06
3.995e+06
6.839e+03
9.447e+02

2.138e+07

3.309e-26
9.094e-23
2.450e-20
1.478e-21
1.614e-19
6.579e-13
2.484e-06

Exposure Rate ExOosurM Rate
ME/hr

No Buildun
2. 573e-08
2. 046e-04
5.384e-03
5. 660e-01
4 .643e+00
1.853e+01
2 .330e+02
1.084e+03
2.072e+03
8. 616e+03
6. 708e+03
1. 572e+04
7.088e+03
1.099e+01
1.431e+00

mR/hr
With Buildup

3.297e-07
4.310e-03
1.472e-01
1. 739e+01
1. 319e+02
4.OOle+02
3.853e+03
1.431e+04
2.260e+D4
6.982e+104
4.344e+04
6.998e+04
2. 525e+04
2.985e+01
3.285e+00

4.15Ee+04

(1 of 5)
0. OOe+00

3.290e-193
1. 007e-60
8.552e-30
2. 108e-17
1.082e-12
1.212e-07
9.173e-06
2.842e-03
3.964e-02
3. 005e-01
5.747e+00
3.645e+Ol
8.874e+D1
5.310e+02
5.397e+02
1.968e+03
1.163e+03
2.475e+00
3.857e-01

4.336e+03

(2 of 5)
0.OOOe+00
7.245e-248
1.514e-78
1.070e-38
3.816e-23
4.935e-17
7.878e-11

2.498e+05

(30.48 cm)
2.838e-27
3.150e-24
2 .428e-22
6.536e-24
2.029e-16
1.978e-11
4.18Ee-06
4.799e-04
1.976e-01
2.681e+00
1.507e+01
2.093e+02
1.004e+03
1. 933e+03
7.976e+03
6.099e+03
1.389e+04
6. 178e+03
9.279e+00
1. 169e+00

3.732e+04

(45.72 cm)
2.838e-27
3.150e-24
2.428e-22
6.536e-24
4.30Ne-22
1.307e-15
3 .931e-09

i

.. Q. 05 8.088e+12
n n4 I A-C7.mj. I I

{Jtb 808+2 1.433e-20 1.6514e-19 3.816,e-23
') A 9 .-. 1A IC C140 II A nljC -. 1-7

4.300e-22
I9 I ^ -%- I 9
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Enero Activity
MeV Photons/sec

,Fluence Rate Fluence Rate Exnosure Rate Exnosure Rate

0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

9. 345e+12
4.235e+13
8.365e+13
6.,692e+13
3.055e+14
6.776e+14
7.274e+14
1.270e+15
5.217e+14
4.210e+14
9 .745e+13
6.662e+10
5.232e+09

TOTALS: 4.330e+15

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15

U. Ai
n1

Sensitivity
4.042e+08
7.059e+11
8.601e+13
1. 956e+12
8.088e+12
2.067e+12
8.077e+12
9.345e+12
4.235e+13
8.365e+13
6.692e+13
3.055e+14
6.776e+14
7.274e+14
1.270e+15
5.217e+14
4.210e+14
9.745e+13
6.662e+10
5.232e+09

4.330e+15

Sensitivity
44.042e+08
7.059e+11
8.601e+13
1. 956e+12
8.088e+12
2.067e+12
8.077e+12
9.345e+12
4 .235e+13

d%.U/e
4 t^G~

No Buildup
1. 130e-05
9.650e-03
2.134e-01
2.847e+00
8. 024e+01
6.857e+02
2.131e+03
1.871e+04
2.548e+04
1. 567e+05
1.311e+05
4.317e+02
8.773e+01

3.354e+05

Variable
0.OOOe+00
4.764e-301
2.376e-94
3.134e-45
2.694e-26
1. 18le-18
3.387e-11
2.235e-08
5.672e-05
2.132e-03
5.369e-02
2.288e+00
2.650e+01
1.'044e+02
1. 308e+03
2.308e+03
2.177e+04
2.361e+04
1. 051e+02
2.533e+01

4.926e+04

Variable
0.OOOe+00
0.OOOe+00
3.774e-112
4.150e-54
5.183e-32
5.748e-23
2.366e-14
4.544e-11
3.431e-07

d rA^Ai=1 1.

MeVJCM2/sec
With Buildup

9.543e-04
1.231e+00
2.760e+01
2.675e+02
5.246e+03
3.261e+04
7.733e+04
4.429e+05
4.353e+05
1.556e+06
9.378e+05
2.070e+03
3 .291e+02

3.490e+06

3.309e-26
9.094e-23
2.450e-20
1.478e-21
1.998e-20
4.626e-17
2.240e-09
2.749e-06
1. 174e-02
4.655e-01
8.377e+00
2.390e+02
1.948e+03
5.687e+03
4.437e+04
5.479e+04
2.840e+05
2.148e+05
6.156e+02
1.133e+02

6.065e+05

3.309e-26
9. 094e-23
2.450e-20
1.478e-21
1 .998e-20
3.797e-20
1.943e-12
7.708e-09
1.0J66e-04

7 7AR A_'n

mRthr
No Buildup
1. 729e-08
1.589e-05
3.767e-04
5.400e-03
1. 563e-01
1.346e+00
4.159e+00
3.559e+01
4.696e+01
2.636e+02
2.027e+02
5.857e-01
1.085e-01

5.552e+02

(3 of 5)
0.QOOe+00
1.650e-302
2.355e-96
1.386e-47
7.176e-29
2.345e-21
5. 359e-14
3.419e-11
9.340e-08
3.762e-06
1.Dlse-04
4.457e-03
5. 201e-02
2.038e-01
2.488e+00
4.254e+00
3.663e+01
3.651e+01
1. 426e-01
3.134e-02

8.031e+01

(4 of 5)
0.'0OOe+00
o. OOe+00
3.741e-114
1.835e-56
1.381e-34
1.142e-25
3.744e-17
6.95le-14
5.1650e-10

.5. / 44e-LI
jf 4v1

MR/hr
With Builduw

1.460e-06
2.027e-03
4.872e-02
S. 074e-01
1.022e+01
6.402e+01
1. 509e+02
8.424e+02
8.024e+02
2.619e+03
1. 450e+03
2.808e+00
4.072e-01

5.943e+03

60.96 cm)
2.838e-27
3.150e-24
2.428e-22
6.536e-24
5.321e-23
9.187e-20
3.545e-12
4.206e-09
1.934e-05
8.21Ee-04
l.589e-02
4.658e-01
3.824e+00
1. 11Oe+01
8.439e+01
1.Ole+02
4.778e+02
3.322e+02
8.352e-01
1.4-02e-01

I

1.012e+03

(76.2 cm)
2.838e-27
3. 15,0e-24
2.428e-22
6.536e-24
5.321e-23
7.542e-23
3.075e-15
1. 179e-11
1.755e-07

.i .v-I e-±L
1 174-1 1
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.Energy Activitv
MeV photons/sec

0.2 8.365e+13
0.3 6.692e+13
0.4 3.055e+14
0.5 6.776e+14
0.6 7.274e+14
0.8 1.270e+15
1.0 5.217e+14
1.5 4.210e+14
2.0 9.74Se+13
3.0 6.662e+10
4.0 5.232e+09

TOTALS: 4.330e+15

Sensitivity
0.015 4.042e+08
0.02 7.059e+11
0.03 8.601e+13
0.04 1.956e+12
0.05 8.088e+12
0.06 2.067e+12
0.08 8.077e+12
0.1 9.345e+12
0.15 4.235e+13
0.2 8.365e+13
0.3 6.692e+13
0.4 3.055e+14
0.5 6.776e+14
0.6 7.274e+14
0.8 1.270e+15
1.0 5.217e+14
1.5 4.210e+14
2.0 9.745e+13
3.0 6.662e+10
4.0 5.232e+09

Fluence Rate
MeVjcm2/sec
No Buildu-p
2.191e-05
1.041e-03
6.702e-02
1.051e+00
5.249e+00
9.376e+01
2.142e+02
3.093e+03
4.344e+03
2.609e+01
7.444e+00

7.786e+03

Variable
0.000e+00
0.000e+00
6.081e-130
5.578e-63
1.013e-37
2.845e-27
1.682e-17
9.409e-14
2.115e-09
2.294e-0?
2.057e-05
1.999e-03
4.246e-02
2. 685e-01
6.833e+00
2.020e+01
4.463e+02
8.111e+02
6.564e+00
2.215e+00

Fluence Rate
MeV/cm2 Isec
With Buildup
7.419e-03
2.488e-01
1.036e+01
1. 113e+02
4.017e+02
4.307e+03
6.684e+03
5.058e+04
4.832e+04
1.811e+02
3.872e+01

1. 106e+05

3. 309e-26
9.094e-23
2.450e-20
1.47Be-21
1. 998e-20
3.663e-20
1.611e-15
2.105e-11
9.350e-07
1.138e-04
7.090e-03
4.330e-01
6. 142e+00
2.750e+01
4.064e+02
7.957e+02
8.872e+03
1.074e+04
5.280e+01
1. 314e+01

Rxnosure Rate
mRLhr

No Buildu=
3.867e-08
1. 975e-06
1. 306e-04
2.064e-03
1..025e-02
1. 73e-01
3.948e-01
5.204e+00
6.718e+00
3.540e-02
9.209e-03

1.255e+01

(5 of 5)
0.00Oe+00
0 .000e+00
6.026e-132
2.467e-65
2.699e-40
5.651e-30
2.662e-20
1.439e-16
3.483e-12
4.050e-10
3.903e-08
3.895e-06
8.335e-05
5.241e-04
1. 300e-02
3.723e-02
7.509e-01
1. 254e+00
8. 906e-03
2.740e-03

Exnosure Rate
mR/hr

with Builldup
1. 309e-05
4.719e-04
2A.18e-02
2.184e-01
7.84Qe-01
8.192e+00
1.232e+01
8. 509e+01
7.472e+01
2.456e-01
4.790e-02

1.816e+02

(91.44 cm)
2.838e-27
3.lSOe-24
2.428e-22
6.536e-24
5.321e-23
7.277e-23
2.549e-18
3.220e-14
1. 540e-09
2.008e-07
1.345e-05
8.436e-04
1. 206e-02
5. 368e-02
7.730e-01
1.467e+00
1.493e+01
1.660e+01
7.164e-02
1.625e-02

.TOTALS: 4.330e+15 1.293e+03 2.091,e+04 2.068e+00 3.392e+01
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Page
DOS File:
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File Ref:
Date:

By:
Checked:

Case Title: Suppression Pool
Description: 8 Hour, GROVE

Geometry: 7 - Cylinder Volume - Side Shields

I
I

it I

IIX

.

, I

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points
X ~ XZ

304.8 cm 457.2 cm 0 cm
10 ft 0.0 in 15 ft 0.0 in

#1

Shlields
Shield Nsme Dimension MaterialDensity
Source 8.13e+05 cm3 Water I
Shield 1 15.24 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
:1 Grouping Method : Standard Indices

I I Number of Groups : 25
Lower Energy Cutoff s 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide curies eerels
Am-241 1.1071e-003 4.0962e+007
Am-242 3.5246e-001 1.3041e+010
Am-242m 7.2160e-005 2.6699e-006
Am-243 1.3601e-004 5.0323e+006
Am-244 3.4579e-001 1.2794e+010
Ba-135m 3.7573e-001 1.3902e+010
Ba-137m 1.7871e+002 6.6124e+012
Ba-139 4.6968e+001 1.7378e+012
Ba-140 2.0946e+003 7.7500e+013
Ba-141 2.4029e-005 8,8907e+005
Ba-142 4.2811e-011 1.5840e+000
Br-82 2.1345e+001 7.8975e+011
Br-83 9.1268e+001 3.3769e+012
Br-84 4.9734e-002 1.8401e+009
Ce-141 1.9449e+001 7.1963e+011
Ce-143 1.5463e+001 5.7215e+011
Ce-144 1.6464e+001 6.0917e+011
Cm-242 2.9032e-001 1.0742e+010
Cm-243 1.2503e-004 4.6259e+006
Cm-244 1.6960e-002 6.2753e+008
Co-58 3.2090e-001 1.1873e+010
Co-60 1.7334e-001 6.4137e+009
Co-60m

Co-&2 2. 0Q90o-.001 1. 3P7:2,c-.-l0

gCi /1CM3

1.3610e-003
4.3330e-001
8.8710e-005
1.6720e-004
4.2510e-001
4.6190e-001
2.1970e+002
5.7740e+001
2.5750e+003
2.9540e-005
5.2630e-0l1
2.6240e+001
1.1220e+002
6.1140e-002
2.3910e+001
1. 9010e+001
2.0240e+001
3.5690e-001
1.5370e-004
2.0850e-002
3.9450e-001
2.1310e-001

B/crm 3

5.0357e+001
1.6032e+004
3.2823e+000
6.1864e+.000
1.5729e+004
1.7090e+004
8.1289e+006
2.1364e+006
9.5275e+D07
1.0930e+000
1.9473e-006
9.7088e+005
4.1514e+006
2. 2622e+003
8 .8467e+005
7 .0337e+005
7 .4888e+oI-S
1. 3205e+0104
5 .6869e+000
7.7145e+002
1.4597e+004
7 .8847e+003

i

i

66. W I818 I .27582
2.Oe$5Oe-O 4 1. 4697c+DOd
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Nucl ide
Cs-132
Cs-134
Cs-134m
Cs-136
Cs-137
Cs-138
Cs-139
Eu-152m
Eu-154
Eu-155
Eu-156
I-128
I-130
I-131
I-132
I-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Mo-101
Nb-95
Nb-95m
Nb-96
Nb-97
Nb-97m
Nd-147
Nd-149
Np-236m
Np-238
Np-239
Np-240
Pd-109
Pm-147
Pm-148
Pm-148m
Pm-149
Pm-151
Pr-142
Pr-143
Pr-144
Pr-144m
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-243
Rb-86
Rb-88
Rh-103m

P h-26

- curies
2.2858e-001
1.2511e+003
3.8947e+001
3.9240e+002
9. 4359e+002
6.2350e-001
2.8308e-012
5.9519e-004
4.5935e-002
1.8888e-002
1.1746e+000
1.2771e-004
1.1071e+002
6.8337e+003
9.6799e+003
1.1372e+004
9.9728e+001
5.9357e+003
9.0454e+000
2.0450e+000
2.2182e-001
1.0103e+002
1.2763e-008
8.3703e+000
9.2813e-002
l.0680e-002
6.3749e+000
5.6493e+000
3.0862e+000
7.4153e-002
4.1152e-005
4.5886e+000
2.1036e+002
1.9783e-003
1.5049e+001
1.0908e+000
8.4435e-001
1.6789e-001
2.5835e+000
7.8147e-001
2.3874e-001
7. 0167e+000
6.5840e+000
9.2081e-002
7.2575e-005
4.9628e-002
5.2540e-003
8.4760e-003
2.0865e+000
1.4878e+000
1.1640e+001
6.4424e+002
9.2732e+001

2:0193eIGH
1.1640s+001

becczuerels
8.4573e+009
4.6290e+013
1.4411e+012
1.4519e+013
3.4913e+013
2.3070e+010
1.0474e-001
2.2022e+007
I.:6996e+009
6.9886e+008
4.3460e+010
4.7253e+006
4.0962e+012
2.5285e+014
3.5816e+014
4.2076e+014
3.6899e+012
2.1962e+014
3. 3468e+011
7.5665e+010
8.2075e+009
3.7381e+012
4.7223e+002
3.0970e+011
3.4341e+009
3 .9518e+00B
2.3587e+011
2.0903e+011
1.1419e+011
2.7437e+009
1.5226e+006
1.6978e+Oll
7.7832e+012
7.3197e+007
S.5680e+011
4.0360e+010
3.1241e+010
6.2121e+009
9. 5589e+010
2.8914e+010
8.8335e+009
2.5962e+011
2.4361e+011
3.4070e+009
2.6853e+006
1.8362e+009
1.9440e+008
3.1361e+008
7.7199e+010
5.5048e+010
4.3069e+011
2.3'837e+013
3.4311e+012

4 . 3iBE~e+oia

2.8100e-001
1.5380e+003
4.7880e+001
4.8240e+002
1.1600e+0O3
7.665Qe-001
3.4800e-012
7.3170e-004
5.6470e-002
2.3220e-002
1.4440e+000
1.5700e-004
1.3610e+002
8.4010e+003
1.1900e+004
1. 3980e+ 004
1.2260e+002
7.2970e+003
1.1120e+001
2.5140e+000
2.7270e-001
1.2420e+002
1.5690e-008
1.-0290e+001
1.1410e-001
1.3130e-002
7.8370e+000
6.9450e+000
3.7940e+000
9.1160e-002
5.0590e-005
5.6410e+000
2.5860e+002
2.4320e-003
1.8500e+001
1.3410e+000
1.0380e+000
2.0640e-O01
3.1760e+000
9.6070e-OO1
2.9350e-001
8.6260e+000
8.0940e+000
1.1320e-001
8.9220e-005
6.1O10e-002
6.4590e-003
1. 0420e-002
2.5650e+000
1.8290e+0f00
1.4310e+001
7. 92O0e+002
1.1400e+002

I .993e+B8
1 .4310Q0-.-1

B/cLm'
1.0397e+004
5. 6906e+007
1.7716e+006
1.7849e+007
4.2920e+007
2.8361e+004
1.2876e-007
2.7073e+001
2.0894e+003
8.5914e+002
5.3428e+004
5.8090e+000
5.0357e+006
3 .1084e+008
4 .4030e+008
5.1726e+008
4.5362e+006
2.6999e+008
4.1144e+005
9. 3018e+004
1. 0090e+004
4. 5954e+006
5.8053e-004
3.8073e+005
4 .2217e+003
4.8581e+002
2.8997e+005
2.5697e+DOS
1.4038e+005
3.3729e+003
1.8718e+000
2.0872e+005
9.5682e+006
8.9984e+001
6. 845De+005
4 . 9617e+004
3.8406e+004
7 .6368e-s003
1.1751e+005
3.5546e+004
1.0860e+004
3.1916e+005
2.9948e+005
4.1884e+003
3.3011e+OO0
2.2574e+003
2.3898e+'002
3.8554e+002
9 .4905e+004
6.7673e+004
5.2947e+005
2.9304e+007
4.2180e+006

5 . 9470.1-OS

i



Page : 3
DOS File: 2SP8GR.MSS
Run Date: August 19, 2005
Run Time: 2:43:22 PM
Duration: 00:02:11

Nuclide curies
Rh-105m 5.4452e+000
Rh-106 3.7239e+001
Ru-103 9.2732e+001
Ru-105 1.9124e+001
Ru-106 3.7239e+001
Sb-122 2.1369e+000
Sb-124 1.0575e+000
Sb-125 1.4918e+001
Sb-126 4.9636e-001
Sb-126m 9.0617e-004
Sb-127 9.7287e+001
Sb-129 1.0811e+002
Sm-151 2.9658e-003
Sm-153 2.0515e+000
Sr-89 1.1225e+003
Sr-90 1.4219e+002
Sr-91 7.9473e+002
Sr-92 1.9539e+002
Sr-93
Tc-99 1.2015e-003

becquerels ciLCm3
2.0147e+011 6.6940e+000
1.3779e+012
3.4311e+012
7.0759e+011
1.3779e+012
7.9066e+010
3.9126e+010
5.5198e+011
1.8365e+010
33.3528e+007
3.5996e+012
3.9999e+012
1.0973e+008
7.5905e+010
4.1534e+013
5.2610e+012
2.9405e+013
7.2294e+012

4.4454e+007

4.5780e+001
1.1400e+002
2.3510e+001
4.5780e+001
2.6270e+000
1.3000e+000
1.8340e+001
6.1020e-001
1.1140e-003
1.1960e+002
1.3290e+002
3.6460e-003
2.5220e+000
1.3800e+003
1.7480e+002
9.7700e+002
2.4020e+002

.6C-RADN- 1t35
Page 125

Ba/cm 3

2.4768e+005
1.6939e+006
4.2180e+006
8.6987e+005
1 .6939e+006
9. 7199e+004
4.lOOe+004
6.7858e+005
2.2577e+004
4.1218e+001
4.4252e+006
4.9173e+006
1.3490e+002
9.3314e+004
5. 1060e+007
6.4676e+006
3.6149e+007
8.8874e+006

I

1.4770e-003 5.4649e+001
Tc-99n
Tc-101
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
Y-90
Y-91
Y-91m
Y-92
Y-93
Zr-89
Zr-93
zr-95
Zr-97

9.4359e+001 3.4913e+012 1.lEOOe+002 4.2920e+006
2.2736e-007 8.4122e+003 2.7950e-007 1.0342e-002
1.0558e-002 3.9066e+008 1.2980e-002 4.8026e+002
3.2928e+O00 1.21B3e+011 4.0480e+000 1.4978e+005
1.0062e+002 3.7230e+012 1.2370e+002 4.5769e+006
1.7294e+001 6.3987e+011 2.1260e+001 7.8662e+005
1.6627e+002 6.1519e+012 2.0440e+002 7.5628e+006
7.2242e+001 2.6729e+012 8.8810e+001 3.2860e+006
4.3893e+001 1.6240e+012 5.3960e+001 1.9965e+006
1.9539e+002 7.2294e4012 2.4020e+002 8.8874e+006
1.5626e+003 5.7817e+013 1.9210e+003 7.1077e+007
6.0186e-001 2.2269e+010 7.3990e-001 2.7376e+004
2.6599e+000 9.8418e+010 3.2700e+000 1.2099e+005
7.4153e-001 2.7437e+010 9.1160e-001 3.3729e+004
5.8917e-001 -2.1799e+010 7.2430e-001 2.6799e+004
5.8202e+000 2.1535e+011 7.1550e+000 2.6473e+005
2.0181e+000 7.4671e+010 2.4810e+000 9.1797e+004
2.8430e+000 1.0519e+011 3.4950e+000 1.2932e+005
2.7136e+000 1.0040e+011 3.3360e+000 1.2343e+005:
2.2410e-003 8.2918e+007 2.7550e-003 1.0194e+002
1.2934e-006 4.7855e+004 1.5900e-006 5.8830e-002
8.3052e+000 3.0729e+011 1.0210e+001:3.7777e+005
5.9389e+000 2.1974e+011 7.3010e+000 2.7014e+005: .

Buildup
The material reference is I Shield 1- ,

Integration Parameters
adial J20
ircumferential 20
Direction (axial) 25

RI
C:
y

Results

C3 rcumterent ia 1
v n; rcrF;4nv Im:r Li1 \



Page
DOS FilE
Run Date
Run TimE
Duratior

,Enercry

0.015
0.02
0.03
0.04
0.05
0.06

0.1
0.15
0.2
0.3
0.4
13.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

4
2SP8GR.MS5
August 19, 2005
2:43:22 PM
00:02:11

EC-RADN 1135
Page 127

Activity
p-hotons/sec

4.433e+09
7.628e+11
7.388e+13
1.637e+12
7.614e+12
2.023e+12
7.88Se+12
8.606e+12
1.408e+13
6.169e+13
5.280e+13
2.346e+14
5.080e+14
5.601e+14
4.852e+14
2.400e+14
1.956e+14
4.191e+13
6.922e+11
3.471e+08
3.418e+10

Fluence Rate Fluence Rate
MeV/cm2/sec
No Buildup
1.307e-312
4.951e-137
6.202e-41
1.386e-18
4.435e-09
1.268e-05
1.262e-01
3.241e+00
1.143e+02
1.940e+03
7.706e+03
9.182e+04
4.141e+05
8.175e+05
1.730e+06
1.675e+06
4.341e+06
1.971e+06
8.419e+04
7.673e+01
1.150e+04

MeVIcM2/sec
With Buildup

3.630e-25
9.828e-23
2.105e-20
5.654e-18
3.553e-08
1.625e-04
2.659e+00
8.862e+01
3.512e+03

-S. 511e+04
1.664e+05
1.518e+06
5.466e+06
8.918e+06
1.402e+07
1.084e+07
1. 933e+07
7.022e+06
2.286e+05
1.762e+02
2.355e+04

Exoosure Rate
MR/hr,

No BuildU=
1.121e-313
1.71-5e-138
6.147e-43
6.129e-21
1.18le-11
2.518e-08
1.998e-04
4.95 e-03
1.883e-01
3.424e+00
1.462e+01
1. 789e+02
8.129e+02
1.596e+03
3.291e+03
3.087e+03
7.304e+03
3.4049e+03
1.142e+02
9. 493e-02
1.319e+01

Exposure Rate
ma/hr

-With -Bui ldu
3.113e-26
3.404e-24
2.086e-22
2.501e-20
9.464e-11
3.227e-07
4.20te-03
1.356e-01
5.783e+00
9.726e+01
3.156e+02
2.958e+03
1.073e+04
1.741e+04
2.667e+04
1.999e+04
3.252e+04
1.086e+04:
3.101e+02
2.180e-01
2.700e+01

2.497e+15

Sensitivity
4.433e+09
7.628e+11
7.388e+13
1.637e+12
7 .614e+12
2.023e+12
7.886e+12
8.606e+12
1.408e+13
6.169e+13
5.280e+13
2.346e+14
5.080e+14
5. 601e+14
4.852e+14
2. 400e+14
1.,956e+14
4.191e+13
6.922e+11
3.471e+08
3.418e+10

1.115e+07

Variable
0. 000e+00

1.026e-191
8.732e-59
1.619e-27
7.450e-15
5.331e-10
7.475e-05
5.521e-03
5.741e-01.
1.656e+01
1. 250e+02
2.265e+03
1.392e+04
3.501e+04
1.066e+05
1.347e+05
5.435e+05
3.235e+05
1.896e+04
2.069e+D1
3.479e+03

1. 182e+06

6.759e+07

3.630e-25
9.828e-23
2. lOSe-20
1.237e-21
7.169e-14
9.747e-09
2.583e-03
2.889e-01
3.992e+01
1.120e+03
6. 269e+03
8. 247e+04
3.835e+05
7.627e+05
1.602e+06
1.522e+D6
3.837e+06
1.718e+06.
7.1106e+04
6.268e+01
9.064e+03

9. 996e+06

1.946e+04

(1 of 5)
0. 000e-00
3.555e-193
8. 654e-61
7.159e-30
1. 985e-17
1.059e-12
l.1B3e-07
B. 447e-06
9.454e-04
2.924e-02
2.371e-01
4.412e+00
2.732.e+01
6.834e+01
2.028e+02
2.,483e+02
9. 144e+02
5.003e+02
2.572e+01
2.559e-02
3.989e+00

1. 996e+03

(2 of 5)

1. 219e+05

(30.48 cm)
3.113e-26
3.404e-24
2.'086e-22
5.471e-24
1.9loe-16
1.936e-11
4.6087e-06
4.419e-04
6.574e-02,
1.977e+00
1. 189e+01
1 .607e+02
7.528e+02
1. 489e+03
3.046e+03
2.806e+03
6.456e+03
2.657e+03
9.641e+01
7.754e-02
1.039e+'1O

1.749e+04

445.72 cm)

TOTALS: 2.497e+15

Sensitivity Variable !
$OTALS: 2.497e+15 9.996e+106 1.996e+03 1.749e+04



Page
DOS File:
Run Date:
Run Time:
Duration:

5
2SPEGR.MS5
August 19, 2005
2:43:22 PM
00:02:11

ECRADN-I 135
Page 128

Enercrv

0.015
4.A2
0.03
0.04
0.05
0.06
0.08
0.1
D.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

Activity
ohotons/sec

4.433e+09
7.628e+11
7.388e+13
}.637e+12
7. 614e+12
2.023e+12
7.886e+12
8.606e+12
1.408e+13
6.169e+13
5.280e+13
2.346e+14
5.080e+14
5.601e+14
4.852e+14
2.400e+14
1.956e+14
4.191e+13
6.922e+11
3.471e+08
3.418e+10

TOTALS: 2.497e+15

Fluence Rate
MeV/cm 2 / sec
No Buildup
O.OOOe+00
2.260e-246
1.312e-76
2.024e-36
1.349e-20
2.432e-14
4.860e-08
1.041e-05
3.210e-03
1.574e-01
2.246e+00
6.1-61e+01
5.140e+02
1.641e+03
7.147e+03
1.172e+04
7.281e+04
5.637e+04
4.485e+03
5.821e+00
1.094e+03

1.'559e+05

Variable
0.OOOe+00
5.148e-301
2.041e-94
2.623e-45
2.536e-26
1.155e-18
3.306e-11
2.058e-08
1.886e-05
1.572e-03
4.236e-02
1.756e+00
1.986e+01
8.039e+01
4.996e+02
1.062e+03
1.012e+04
1.015e+04
1.092e+03
1.681e+00
3.520e+02

2.338e+04

Fluence Rate
MeV/cm2 /sec
With Buildup
3.630e-25
9.828e-23
2.105e-20
1.237e-21
1.519e-19
6.439e-13
2.425e-06
8.788e-04
4.095e-01
2.036e+01
2. llOe+02
4.028e+03
2.445e+04
5.955e+04
1.692e+05
2 .003e+0S
7.233e+05
4.033e+05
2.151e+04
2.184e+01
3.446e+03

1.609e+06

3.630e-25
9.828e-23
2.105e-20
1 .237e-21
1.881e-20
4.527e-17
2. 187e-09
2.532e-06
3.906e-03
3.433e-01
6. 609e+00
1 .835e+02
1.461e+03
4.380e+03
1.695e+04
2.521e+04
1.320e+05
9.238e+04
6.396e+03
7.520e+00
1.301e+03

2. 802e+05

Exnosure Rate
mR/hr

No Buildup
0.OOOe+00
7.829e-248
1.300e-78
8.954e-39
3.593e-23
4.830e-17
7.691e-11
1.592e-08
5.285e-06
2.778e-04
4.260e-03
1.200e-01
1.009e+00
3 .203e+00
1.359e+01
2.161e401
1.225e+02
8.717e+01
6.085e+00
7.201e-03
1.254e+00

2.566e+02

(3 of 5)
0.000e+00
1.783e-302
2.022e-96
1.160e-47
6.756e-29
2.295e-21
5.232e-14
3.148e-11
3.106e-0S
2.774e-06
8.035e-05
3.422e-03
3.899e-02
1. 569e-01
9.503e-01
..957e+00
1.702e+01
1.570e+01
1.482e+00
2.079e-03
4.035e-01

3.772e+01

Ex2o=gre Rate
.mR/hr

With Buildu_
3.113e-26
3.404e-24
2.086e-22
5.471e-24
4.048e-22
1. 279e-15
3.838e-09
1. 345e-E6
6.743e-04
3.593e-02
4.003e-01
7.848e+00
4.799e+01
1.162e+02
3 .218e+02
3.692e+02
1.217e+03
6.237e+02
2.918e-01
2.702e-02
3.951e+00

2.737e+03

(60.96 cm)
3.113e-26
3.404e-24
2.086e-22
5.471e-24
5.Ol0e-23
8.993e-20
3.461e-12
3.874e-09
6.433e-06
6.059e-04
1.254e-02
3.576e-01
2.867e+00
8.548e+DO
3.223e+01
4.647e+01
2.220e+02
1.429e+02
8.677e+00
9.303e-03
1..491e+00

4.6S5e+02

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

Sensitivity
4.433e+09
7,628e+11
7.388e+13
1.637e+12
7.614e+12
2.023e+12
7.886e+12
8.606e+12
1.408e+13
6.169e+13
5.280e+13
2.346e+14
5.080e+14
5.601e+14
4.852e+14
2.400e+14
1.956e+14
4.191e+13
6.922e+11
3.471e+08
3.418e+10

TOTALS: 2.497e+15 I.

Sensitivity Variable (4 of 5) t76.2 cm)

LUTAL'S: 2.49LJ *82e4J/e.4 ~beh;1. 3 Ite+U4 ;e. 82e+Ub j . /72;e+01 4.^b55e+02
I.



.

Page : 6
DOS File: 2SP8GR.MS5
Run Date: August 19, 2005
Run Time: 2:43:22 PM
Duration: 00:02:11

ZC-4ADN-1 135
Page 129

.Enercv Activity
MeV photons/sec

0.015 4.433e+09
0.02 7.628e+ll
0.03 7.388e+13
0.04 1.637e+12
0.05 7.614e+12
0.06 2.023e+12
0.08 7.886e+12
0.1 8.606e+12
0.15 1.408e+13
0.2 6.169e+13
0.3 5.280e+13
0.4 2.346e+14
0.5 5.080e+14
0.6 -5.601e+14
0.8 4.852e+14
1.0 2.400e+14
1.5 1.956e+14
2.0 4.191e+13
3.0 6.922e+11
4.0 3.471e+08
5.40 3.418e+10

Fluence Rate
MeV/cm2 /sec
No BuilduD
0.OOOe+00
0 .OOOe+00
3.242e-112
3.474e-54
4.880e-32
5.626e-23
2.310e-14
4.184e-11
1.141e-07
1.616e-05
8.216e-04
5.146e-02
7.882e-01
4.042e+00
3.581e+01
9.854e+01
1 .437e+03
1.868e+03
2 .711e+02
4.939e-01
1.152e+02

3.832e+03

Fluence Rate
MeVLm2L sec
With Buildup
3.630e-25
9.828e-23
2.105e-20
1.237e-21
1.88le-20
3.717e-20
1.897e-12
7.099e-09
3.545e-05
5.472e-03
1.963e-01
7.953e+00
8.342e+01
3.093e+02
1.645e+03
3 .075e+03
2.350e+04
2 .078e+04
1.881e+03
2.569e+00
4.879e+02

5.178e+04

Exposure Rate
MLbhr

No Buildup
0.OO0e+00
0.OOe+00
3.213e-114
1.536e-56
1.300e-34
1.118e-25
3.655e-17
6.402e-14
1.879e-10
2.852e-08
1 .559e-06
1.003e-04
1. 547e-03
.7.890e-03
6.812e-02
1.816e-01
2.418e+0O
2.889e+00
3.678e-01
6.1lOe-04
1.320e-01

6.067e+00

Exoosure Rate
mR2hr

With Buildup
3.113e-26
3.404e-24
2.086e-22
5.471e-24
5.010e-23
7.382e-23
3.002e-15
1.086e-11
5.238e-08
9 .657e-06
3.723e-04
1.550e-02
1..637e-01
6.038e-01
3.129e+00
5.669e+00
3. 954e+01
3.214e+i01
2.552e+D0
3.178e-03
5.593e-01

8.437e+01TOTALS: 2.497e+15

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0. 1

0.15
0.2
0.3
0.4
0.5

-, 0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

Sensitivity
4.433e+09
7.628e+11
7.388e+13
1.637e+12
7 .614e+12
2.023e+12
7.886e+12
8.606e+12
1.408e+13
6.169e+13
5.280e+13
2.346e+14
5.080e+14
5.601e+14
4.852e+14
2.400e+14
1. 956e+14
4.191e+13
6.922e+11
3.471e+08
3.418e+10

Variable
0.000e+00
0. OOe+00
5.223e-130
4.669e-63
9.537e-38
2. 785e-27
1.642e-17
8.665e-14
7.034e-10
1.692e-07
1.623e-05
1.535e-03
3.183e-02
2.068e-01
2.610e+00
9.294e+00
2.074e+02
3. 488e+02
6 .820e+01
1.470e-01
3.812e+01

3.630e-25
9.628e-23
2.105e-20
1.237e-21
1.881e-20
3.586e-20
1.573e-15
1.938e-11
3. 110e-07
8. 392e-05
5.S94e-03
3.324e-01
4.604e+00
2. 118e+01
1. 552e+02
3 .661e+02
4.122e+03
4 .617e+03
5. 486e+02
8.717e-01
1.823e+02

(5 of 5)
0.000e+00
0 .OOOe+00
5.176e-132
2.065e-65
2.540e-40
5.531e-30
2.599e-20
1.326e-16
1.158e-12
2,987e-1I
3.079e-08
2.99le-O6
6.248e-05
4.036e-04
4 .964e-'03
1. 713e-02
3 .489e-0.1
5.394e-01
9 .253e-02
1.818e-04
4.37Oe-02

(91.44 cm)
3.113e-26
3.404e-24
2.086e-22
5.471e-24
5.lOe-23
7.122e-23
2.469e-18
2.966e-14
5.121e-10
1.481e-07
1.061e-05
6.477e-04
9.037e-03
4.134e-02
2 .953e-01
6.749e-01
6.936e+00
7. 140e+00
7.443e-01
1.078e-03
2.090e-01

TOTALS: 2.497e+15 6.748e+02 1.002e+04 I.047e+40 l.fOSe+01

I

TOTALS: 2.497e+15 TOAL: .47ei-5 6.748e+02 1.002e-i04 l.-047.e+O00 165-i01.605e+Ol I



microShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 2SP8I38.MS5 EC.RADN-i13 5

Run Date: August 19, 2005 Psge 130
Run Time: 2:45:34 PM
Duration: 00:02:01

File Ref:
Date:

By:
Checked:

Case Title: Suppression Pool
Description: 8 Hour, ICRP38

Geometry: 7 - Cylinder Volume - Side Shields

SI I

I I

I-

&I

Source Dimensions
Height 914.4 cm
Radius 16.828 cm

Dose Points

30 ft
6.6 in

z
0 cm

0.0 in
# 1 304.8 cm

10 ft 0.0 in

x
457.2 cm

15 ft

Shields
Shield Name Dimension MaterialDensitY
Source 8.13e+05 cm3 Water 1
Shield 1 15.24 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Nuc l ide
Cs-135m
Eu- 157
Eu-158
La-143
Nd-151
Pm-150
Pr- 145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83
Sm-155
Sm-156
Y-94
Y-95

4.7
7.9
3.2
4.4.
2.3
3.0
1.9
7.9
1.0
1.0:
9.91
7.1I
2.7'
4.8:
1. 8
1.21
2.2
6.1
6.1
1.4

Source Input
Grouping Method : Standard Indices

Number of Groups s 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : ICRP-38
-uries becuerels/cm3
383e-001 1.7532e+010 5.8250e-001
807e-002 2.9528e+009 9.81IOe-002
952e-005 1.2192e+006 4.0510e-O0S
227e-010 1.6364e+001 5.4370e-O10
045e-012 8.5266e-002 2.8330e-012
423e-003 1.1256e+008 3.7400e-003
718e+000 7.2956e+010 2.4240e+000
473e-011 2.9405e+000 9.7700e-011
062e-001 3.7230e+009 1.2370e-001
225e-005 3.7832e+005 1.2570e-005
728e+000 3.6899e+011 1.2260e+001
908e-001 2.6606e+010 8.8400e-001
6OOe-002 1.0212e+009 3.3930e-002'
383e-004 1.7902e+007 5.9480e-004'
620e-002 6.8893e+008 2.2890e-002
633e-002 4.6741e+008 1.5530e-002
109e-005 8.1804e+005 2.7180e- 005
187e-008 2.2639e+003 7.5220e-QV8
854e-002 2.2886e+009 7.6040e-002
764e-007 5.4627e+003 1.8150e-007

2. 1553e+004
3. 6301e+1003
1 .4989e.000
2 .0117e-005
1 .0482e-007
1. 3838e+002
8.9688e+1004
3.,6149e-006
,4.5769,e+003
4. 6509,e-001
41 .$362e+005
31.2708e+004
1 .2554e+003
2 .2008e+001
6.4693e+D02
5. 7461e4-002
IAOSU57e000
2. 783le-003
2 .8135e4.003
6. 7155e-003

ii

IBuildup

1. V V4 e-1"T V ed te%r,-03y-94
V-0ow

P77815fte'61 '6.7155e-003



Page :2
DOS File: 2SP6I38.4S5
Run Date: August 19, 2005
Run Time: 2:45:34 PM
Duration: 00:02:01

1c.RA ON-1 135
page 131

iIntegration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

.Enferr Activity
MeV3L photons/sec

0.015 3.446e+00
0.02 2.167e+08
0.03 1.209e+10
0.04 2.387e+09
0.05 6.022e+08
0.06 7.290e+08
0.08 6.964e+08
0.1 3.257e+08
0.15 4.733e+08
0.2 6.685e+09
0.3 3.586e+11
0.4 3.519e+09
0.5 1.733e+10
0.6 3.964e+10

0.8 8.728e+11
1.0 3.712e+10
1.5 8.136e+09
2.0 3.529e+08
3.0 1.630e+06

TOTALS: 1.362e+12

Fluence Rate
MeV/cm2/sec
No Buildup
1.018e-321
1.407e-140
1.015e-44
2.020e-21
3.507e-13
4.569e-09
1.115e-05
1.227e-04
3.842e-03
2.102e-01
5.233e+01
1.377e+00
1.413e+01
5.785e+01
3.113e+03
2.589e+02
1.805e+02
1.660e+01
1.983e-01

3 .695e+Q3

Results
Fluence Rate
MeV/cm2 Jsec
With BuiIdup,
2.821e-34
2.792e-26
3.443e-24
8.242e-21
2.810e-12
5.S55e-08
2.349e-04
3.354e-03
1.180e-01
5.971e+00
1.130e+03
2.277e+01
1.865e+02
6.311e+-02
2.522e+04
1.677e+03
8.038e+02
5.913e+01
5.384e-01

2.974e+04

Exposure Rate
mR/hr

No Buildu=
8. 399e-323
4.873e-142
1 .005e-46
8.935e-24
9.343e-16
9.075e-12
1. 764e-08
1. 877e-07
6.326e-06
-3.711e-04
9.927e-02
2.683e-03
2.773e-02
1.129e-01
5.920e+00
4.773e-01
3.037e-01
2.567e-02
2.690e-04

6.970e+00

Exiosure Rate
MR/hr

With Buildup
2.420e-35
9.672e-28
3.412e-26
3.645e-23
7.485e-15
1.163e-1I
3.717e-07
5.131e-06
1.943e-04
1.054e-02
2.144e+00
4.437e-02
3.6S6e-01
1.232e+00
44.798e+01
3.091e+00
1.352e+00
9.144e-02
7.305e-04

5.631e+01

i

I

i

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Sensitivity
3.446e+00
2.167e+08
1.209e+10
2.387e+09
6.022e+08
7.290e+08
6.964e+08
3.257e+08
4.733e+08
6.685e+09
3.586e+11
3.519e+09
1.733e+10
3.964e+10
8.728e+11
3.712e+10
8.136e+09
3.529e+08
1.630e+06

Variable
0 .OOOe+OO
2.916e-195
1.428e-62
2.360e-30
5.892e-19
1 .921e-13
6 .60le-09
2.090e-07
1.929e-05
1.795e-03
8.487e-01
3.396e-02
4.749e-01
2.477e+00
1.918e+02
2.083e+01
2.260e+01
2.724e+00
4.465e-02

2.821e-34
2.792e-26
3.443e-24
1.803e-24
5.670e-18
3.513e-12
2.281e-D7
1.093e-05
1.341e-03
1.214e-01
4.257e+01
1.237e+00
1. 308e+01
5.397e+01
2.881e+03
2.354e+02
1. 596e+02
1.447e+01
1.674e-01

(1 of 5)
0. OOOe+00

1.OlOe-196
1.416e-64
1.044e-32
1. 570e-21
3.816e-16
1.045e-11
3.197e-10
3.177e-08
3.168e-06
I .610e-03
6.61Be-D5
9.321e-104
4.836e-03
3.649e-01
3.839e-02
3.803e-02
4.213e-03
6.058e-05

(30.48 cm)
2.420e-35
9.672e-28
3. 412e-26
7 . 975e-27
1.510e-20
6.978e-15
3.609e-10
1.673e-08
2.209e-06
2.143e-04
8.076e-02
2.410e-03
2.568e-02
1.053e-01
5.480e+00
4.339e-01
2.685e-01
2.238e-02
2.271e-04

I

i
i
I

I
TOTALS: 1.362e+12 2.419e+02

4 .4bbe-UJ2

3 .402e+03

I1.674e-101

4.530e-01

6.058e-05

6.420e+00

2.271e-04.3 .u.1 l. bUe+Ub

!



Page
DOS File
Run Date
Run Time
Duration

.Eneray

3
2SP8I38.MS5
August 19, 2005
2:45:34 P4
00:02:01

EC-RAON-1 135
page 132

Activity
Rhotons/ sec

Fluence Rate
MeV/cm2/sec
No Buildup

Fluence Rate
BeVIcm 2 /sec
With BuilduD

Exposure Rate
mR/hr

No Buildup

Exmosure Rate
mR/hr

With Build=,

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0 .1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

0.015
0.02

Sensitivity
3.446e+00
2.167e+08
1.209e+10
2.387e+09
6.022e+08
7.290e+08
6.964e+08
3.257e+08
4.733e+08
6.685e+09
3.586e+11
3.519e+09
1.733e+10
3.964e+10
8.728e+11
3.712e+10
8.136e+09
3.529e+08
1.630e+06

Variable
0. OOOe+00
6.422e-250
2. 146e-80
2.951e-39
1.067e-24
8.764e-18
4.292e-12
3.939e-10
1. 079e-07
1.706e-05
1.525e-02
9.240e-04
1.754e-02
1.161e-01
1.286e+01
1.812e+00
3.028e+00
4.747e-01
1.056e-02

1. 362e+12 1. 833e.03.

Sensitivity Variable
3.446e+00 0.OOOe+00
2.167e+08 1.463e-304
1.209e+10 3.338e-98
2.387e+09 3.824e-48
6.022e+08 2.006e-30
7.290e+08 4.164e-22
6.964e+08 2.920e-15
3.257e+08 7.789e-13
4.733e+08 6.339e-10
6.685e+09 1.703e-07
3.586e+11 2.877e-04
3.519e+09 2.634e-05
1.733e+10 6.776e-04
3.964e+10 5.689e-03
8.728e+11 8.988e-01
3.712e+10 1.642e-01
8.i36e+09 4.207e-01
3.529e+08 8.55e-02
1.630e+06 2.573e-03

1.362e+12 1.578e+00

Sensitivity Variable
3.446e+00 0.O000e+00
2.167e+08 O.OOOe+00

2.821e-34
2.792e-26
3 .443e-24
1.803e-24
1.202e-23
2.321e-16
2.142e-10
3.326e-08
1.376e-05
2.206e-03
1.433e+00
6.04}e-02
8.340e-01
4.214e+00
3.043e+02
3.097e+01
3.008e+01
3.396e+00
5.066e-02

3.754e+02

2.821e-34
2.792e-26
3.443e-24
1.803e-24
1.487e-24
1.632e-20
1. 931e-13
9.583e-11
1.313e-07
3.720e-05
4.488e-02
2.753e-03
4 .983e-02
3.099e-01
3.049e+01
3.8989+00
5.468e+00
7.779e-01
1.506e-02

4.107e+01

2.821e-34
2.792e-26

(2 of 5)
.O OOe+00

2.224e-251
2.127e-82
1. 305e-41
2.841e-27
1.741e-20
6,793e-15
S6.026e-13
1.776e-10
3.010e-08
2.893e-05
1.8ooe-06
3.442e-05
2.267e-04
2.446e-02
3.341e-03
5.094e-03
7.340e-04
1.433e-05

3 .393e-02

(3 of 5)
0.OOOe+00
5.06Ee-306
3.308e-1O0
1. 691e-50
5.343e-33
8.272e-25
4.621e-18
1. 192e-15
1.044e-12
3.006e-10
5.457e-07
5.133e-08.
1. 330e-06
1.llOe-05
1.71Oe-03
3..026e-04
7.078e-04
1.322e-04
3.490e-06

2.069e-03

(4 of 5)
0. 000e+00
0.00;0e+00

(45.72 -cm)
2. 420e-35
9.672e-28
3.412e-26
7.975e-27
3.201e-26
4.6lOe-19
3.389e-13
5.089e-11
2.266e-08
3.893e-06
2.719e-03
1. 177e-04
1.637e-03
8.225e-03
5.789e-01
5.709e-02
5. 061e-02
5.252e-03
6.872e-05

7.046e-01

(60.96 cm)
2.420e-35
9.672e-28
3.412e-26
7.975e-27
3.962e-27
3.241e-23
3.056e-16
1. 466e-13
2.16le-10
6. 566e-08
8.514e-05
5.364e-06
9.781e-05
f6.049e-04
5.799e-02
7.166e-03
9.233e-03
1.203e-03
2.044e-05

7.642e-,02

(76.2 cm)
2.420e-35
9.672e-28

!

sensitivity variable
t V O 1 M C ' 4 4 fc .flf) 0) n nf1 O, .4, O

(4 of 5)
fi 0AO v fhA

(76.2 cn)
I AIA^-IC') Al1 an-I



Page : 4
DOS File: 2SP8138.MSS
Run Date:
Run Time:
Duration:

August 19, 2005
2:45:34 PM
00:02:01

ER4AVN-1135
Page 133

Energy Activitv
MeV vhotonslsec

0.03 1.209e+10
0.04 2.387e+09
0.05 6.022e+08
0.06 7.290e+08
0.08 6.964e+08
0.1 3.257e+08
0.15 4.733e+08
0.2 6.685e+09
0.3 3.586e+11
0.4 3.519e+09
0.5 1.733e+10
0.6 3.964e+10
0.8 8.728e+11
1.0 3.712e+10
1.5 8.136e+09
2.0 3.529e+08
3.0 1.630e+06

TOTALS: 1.362e+12

Sensitivity
0.015 3.446e+00
0.02 2.167e+08
0.03 1.209e+10
0.04 2.387e+09
0.05 6.022e+08
0.06 7.290e+08
0.08 6.964e+08
0.1 3.257e+08
0.15 4.733e+08
0.2 6.685e+09
0.3 3.586e+11
0.4 3.519e+09
0.5 1.733e+10
0.6 3.964e+10
0.8 8.728e+11
1.0 ;3.712e+l0
1.5 8.136e+09
2.0 3.529ee+08
3.0 1.630e+06

Eluence Rate

No BujIdUp
5.304e-116
5.-064e-57
3.859e-36
2.028e-26
2.040e-18
1.584e-15
3.835e-12
1.751e-09
5.580e-06
7.718e-07
2.689e-05
2.860e-04
6.443e-02
1.524e-02
5.978e-02
1.573e-02
6.385e-04

1.56le-01

Variable
0.OOOe+00
0.OOOe+00
8.544e-134
6.806e-66
7.542e-42
1.004e-30
1.450e-21
3.279e-18
2.364e-14
1.834e-11
1.102e-07
2.302e-08
1.086e-06
1.463e-05
4.695e-03
1. 437e-03
8.624e-03
2.937e-03
1.606e-04

Fluence Rate
j4eV/cm2 /sec
With Builduo
3.443e-24
1.803e-24
1.487e-24
1.339e-23
1.676e-16
2.687e-13
1. 19le-09
5.929e-07
1.333e-03
1.193e-04
2.846e-03
2.189e-02
2 .959e+00
4.755e-0l
9.774e-01
1.750e-01
4.431e-03

4.618e+00

2.821e-34
2.792e-26
3.443e-24
1.803e-24
1.487e-24
1.292e-23
1.3B9e-19
7.337e-16
1.045e-11
9.094e-09
3.799e-05
4.986e-06
1.571e-04
1.499e-03
2.793e-01
5.661e-02
1.714e-01
3.888e-02
1.292e-03

ExBosure Rate

No BuilduDU
5.256e-118
2.240e-59
1.028e-38
4.027e-29
3 .228e-21
2.423e-18
6.315e-15
3.090e-12
1 .058e-08
1.504e-09
5 .278e-08
5.583e-07
1.225e-04
2.808e-05
1. 006e-04
2.433e-05
8.663e-07

2.770e-04

(5 of 5)
0 .OOOe+00
0 .000e4-00

8.8468e-136
3 .OIOe-68
2.009e-44
1.993e-33
2.295e-24
5.017e-21
3.892e-17
3.236e-14
2.091e-10
4.485e-11
2.131e-09
2.856e-08
8. 931e-06
2.649e-06
1. 451e-05
4.542e-06
2.179e-07

Exposure Rate

With Buildup
3.412e-26
7.975e-27
3.962e-27
2.660e-26
2.652e-19
4.11e-16
1.962e-12
1.046e-09
2.529e-06
2.324e-07
5.586e-06
4.272e-05
5 .629e-03
B.765e-04
1.644e-03
2.706e-04
6.0lle-06

8.478e-03

(91.44 cm)
2.420e-35
9.672e-28
3.412e-26
7.975e-27
3.962e-27
2.567e-26
2.198e-22
1.122e-18
1.721e-14
1.6OSe-11
7.206e-(8
9. 715e-09
3.083e-07
2.925e-06
5.312e-04
1 .144e-04
2.884e-04
6.013e-05
1.753e-06

II

i

TOTALS: 1.362e+12 1.787e-02 5.492e-01 3.088e-05 g9. 82e-D4



NicroShield v5.01) (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 2SP8RAD.MS5 EC-RADN 113S
Run Date: August 19, 2005 Pege 134
Run Time: 2:47:36 PM
Duration: 00:02:07

File Ref :
Date:

By:.
Checked: .

Case Titles Suppression Pool
Description:s . Hour, RADTRAD

Geometry: 7 - Cylinder Volume - Side Shields

II

I I

I I
* i

II

II

II

* f

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

Dose Points

# 1 304.8 cm
10 ft 0. 0 in

Y X
457.2 cm 0 cm

15 f t 0. 0 in
S

r

Shields
Shield Name Dimension Haterialpensitv
Source 8.13e+05 cm3 Water 1
Shield 1 15.24 cmConcrete2.35
Transition Air O.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups z 25
Lower Energy Cutoff : 0.015
Photons < 0.015 s Excluded

Nuclide
Am-241
Ba- 137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
I-131
I-132
T-133
I-134
1-135
La-140
La-141
La-142
Mo-99

MhNo
1,2361d

curjes
1.1071e-003
1.7871e+002
4.6968e+001
2.0946e+003
1.9449e4001
1.5463e+001
1.6464e+001
2.9032e-001
1.6960e-002
3.2090e-001
1.7334e-001
1.2511e+003
3.9240e+002
9.4359e+002
6.8337e+003
9.6799e+003
1.1372e+004
9.9728e+001
5.9357e+003
9.0454e+000
2.0450e+000
2.2182e-001
1.0103e+002

2 .041g0888
2 .O4SOc.'OOO

Library t Grove
beccuerels -"Ci1QM3
4.0962e+007 1.3610e-003
6.6124e+012 2.1970e+002
1.7378e+012 5.7740e+001
7.7500e+013 2 .5750e+003
7.1963e+O11 2.3910e+001
5.7215e+012 1.9010e+001
6.0917e+011 2.0240e+001
1.0742e+010 3.5690e-001
6.2753e+008 2.0850e-002
1.1673e+010 3.9450e-001
6.4137e+009 2.1310e-001
4.6290e+013 1.5380e+-003
1. 4519e+013 4.8240e+002
3.4913e+013 1.1600e+-003
2.5285e+014 8.4010e+003
3.5816e+014 1.1900e+004
4.2076e+014 1.3980e+004
3.6899e+012 1.2260e+002
2.1962e+014 7.2970e+003
3.3468e+011 1.1120e+001
7.5665e+010 2.5140e+000
8.2075e+009 2.7270e-001
3.7381e+012 1.2420e+002

2 .5 S~ ..e+O l .l . oae+-081
1.sS;6(Z5at>1O 52.S1JOoQO0t0

BaCcm3

5.0357e+001
8.1289e+006
2.1364e+006
9.5275e+007
8 .i467e+005
7.0337e+005
7. 4888e+005
1.3205e+004
7.7145e+002
1.4597e+004
7.8847e+003
5.6906*+007
1.7849e+007
4.2920e+007
3. 1084e+008
4..4030e+008
5.1726e+008
4.5362e+006
2.6999e+008
4.1144e+005
9.3016e+004
1 .0090e+004
4.5954e+006

1.19le+ S
9.3019o..0OA4

. I



Page : 2
DOS File: 2SP8RAD.MS5
Run Date: August 19, 2005
Run Time: 2:47:36 PM
Duration: 00:02:07

EC.RADNf 135
Pege 135

Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te- 13 1m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3.0862e+000
2.1036e+002
7.0167e+000
6.5840e+000
4.9628e-002
5.2540e-003
8.4760e-003
2.0865e+000
1.1640e+001
9.2732e+001
5.6949e+001
3.7239e+001
9.2732e+001
1.9124e+001
3.7239e+001
9.7287e+001
1.0811e+002
1.1225e+003
1.4219e+002
7.9473e+002
1.9539e+002
9.4359e+001
1.0062e+002
1. 7294e+001
1.6627e+002
7.2242e+001
1. 9539e+002
1.5626e+003
5.8917e-001
5.8202e+000
2.8430e+000
2.7136e+000
8.3052e+000
5.9389e+000

becoruerels
1.1419e+011
7.7832e+012
2.5962e+011
2.4361e+011
1.8362e+009
1.9440e+008
3.1361e+008
7.7199e+010
4.3069e+011
3.4311e+012
2.1071e+012
1. 3779e+012
3.4311e+012
7.0759e+011
1.3779e+012
3.5996e+012
3.9999e+012
4.1534e+013
5.2610e+012
2.9405e+013
7.2294e+012
3.4913.e+012
3.7230e+012
6.3987e+011
6.1519e+012
2.6729e+012
7.2294e+012
5.7817e+013
2.1799e+010
2.1535e+011
1.0519e+011
1.0040e+011
3.0729e+011
2.1974e+011

f1CilCm 3

3.7940e+000
2.5860e+002
8.6260e+000
8.0940e+000
6.1010e-002
6.4590e-003
1.0420e-002
2.5650e+000
1.4310e+001
1.1400e+002
77.0010e+001
4.5780e+001
1.1400e+002
2.3510e+001
4.5780e+001
1.1960e+002
1.3290e+002
1.3800e+003
1.7480e+002
9.7700e+002
2.4020e+002
1.1600e+002
1.2370e+002
2.1260e+001
2.0440e+002
8.8810e+001
2.4020e+002
1.9210e+003
7.2430e-001
7.1550e+000
3.4950e+000
3.3360e+000
1.0210e+001
7.3010e+000

Ba/Cm3
1.4038e+005
9.5682e+006
3.1916e+005
2.9948e+005
2.2574e+003
2.3898e+002
3.8554e+002
9. 4905e+004
5.2947e+005
4.2180e+006
2.5904e+006
1.6939e+006
4.2180e+006
8.6987e+005
1.6939e+'006
4.4252e+006
4.9173e+006
5. 1060e+007
6.4676e+006
3.6149e+007
8. 8874e+006
4.2920e+006
4.5769e+006
7.8662e+005
7.5628e+006
3.2860e+006
8.8874e+006
7.1077e+1007
2.6799e+004
2.6473e+005
1.2932e+005
1.2343e+005
3.7777e+005
2.7014e+005

:

Buildup
The material reference is t Shield I

I

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 25

Enercay
MeV

0.015
0.02
0.03
0.04
0.05

Results
Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate

nhotons/sec MeV/cm2lsec MeVcm2 /sec mR./Jhr mR/hr
No Builduj With BuilduP No Buildup With Buildup

3.466e+08 1.022e-313 2.838e-26 8.764e-315 2.434e-27
6.789e+11 4.406e-137 8.746e-23 1.526e-138 3.030e-24
7.273e+13 6.105e-41 2.072e-20 6.051e-43 2.053e-22
1.553e+12 1.315e-18 5.363e-18 5.814e-21 2.372e-20
7.602e+12 4.428e-09 3.547e-08 1.179e-11 9.449e-11 II

: 0.03
A An

7.273e+13
1 rcr. 1 '

6.105e-41
1 1

2.072e-20
C

6 .05le-43
C VlA_-t

2.053e-22
I 7'l)r on



Page :3
DOS File: 2SP8RAD.MS5
Run Date: August 19, 2005
Run Time: 2:47:36 PM
Duration: 00:02:07

Enero Activity Flue

EC-RADN- 135
Page 136

nce Rate Fluence Rate Exnosure Rat
I3e photons/sec

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08

2.018e+12
7.859e+12
8. 560e+12
1.271e+13
6.160e+13
5.271e+13
2.330e+14
5. 033e+14
5. 541e+14
4.772e+14
2.388e+14
1.949e+14
3.660e+13
1 .417e+10
2.154e+08

2.466e+15

Sensitivity
3.466e+08
6.789e+11
7.273e+13
1.553e+12
7.602e+12
2.018e+12
7. 859e+12
8.560e+12
1.271e+13
6.160e+13
5.271e+13
2.330e+14
5.033e+14
5.541e+14
4.772e+14
2 .388e+14
1.949e+14
3.660e+13
1.417e+10
2.154e+08

2.466e+15

Sensitivity
3.466e+08
6.789e+11
7.273e+13
1.553e+12
7.602e+12
2. 018e+12
7.859e+12

MeV/CM2/SeC
No Builduo
1.264e-05
1.258e-01
3.223e+00
1.032e+02
1.937e+03
7.693e+03
9.118e+04
4.103e+05
8.087e+05
1.702e+06
1.666e+06
4.324e+06
1.722e+06
1.723e+03
4.762e+01

1.074e+07

Variable
0.0 0e+00
9.134e-192
8.596e-59
1.536e-27
7.43Be-15
5.317e-10
7.449e-05
5.492e-03
5.182e-01
1.654e+01
1.248e+02
2.249e+03
1. 379e+04
3.463e+04
1.049e+05
1.340e+05
5.414e+05
2.826e+05
3.880e+02
1.284e+01

1.114e+06

Variable
0.000e+00
2.011e-246
1.292e-76
1. 920e-36
1.347e-20
2.426e-14
4.844e-08

HeV/cm2 Isec
With Buildup
1.620e-04
2.650e+00
8.814e+01
3 .170e+i03
5.503e+04
1. 661e+05
1.508e+06
5.415e+06
8.822e+06
1.379e+07
1.079e+07
1.925e+07
6.133e+06
4.678e+03
1.093e+02

6.594e+07

2.838e-26
8.746e-23
2.072e-20
1.173e-21
7.157e-14
9.722e-09
2.574e-03
2.873e-01
3.603e+01
1.119e+03
6.258e+03
8.190e+04
3.800e+05
7.544e+05
1.575e+06
1.515e+06
3.822e+06
1.501e+06
1. 454e+03
3.890e+01

9.638e+06

2.838e-26
8.746e-23
2.072e-20
1.173e-21
1.517e-19
6.423e-13
2.417e-06

mR/hr
No Buildup
2.512e-08
1 .99le-04
4 .932e-03
1. 699e-01
3.419e+00
1.459e+01
1. 777e+02
8.054e+02
1.578e+03
3.237e+03
3.071e+03
7.275e+03
2.663e+03
2.338e+00
5 .89le-02

1.883e+04

(1 of 5)
0.0OOe+00
3.164e-193
8.519e-61
6.791e-30
1.982e-17
1.056e-12
1.179e-07
8.402e-06
8. 533e-04
2.919e-02
2.367e-01
4.382e+00
2.707e+01
6.759e+01
1.995e+02
2.470e+02
9.108e+02
4.369e+02
5.264e-01
1.588e-02

1. 894e+03

(2 of 5)
0.OO0e+00
6.968e-248
1.280e-78
8.494e-39
3. 587e-23
4.818e-17
7.665e-11

te Exposure Rate
mR/hr -

With Buildum
3.218e-07
4.194e-03
1.348e-01
5.219e+00
9. 712e+01
3.151e4,02
2.938e+03
1.063e+04
1.722e+04
2.623e+04
1.988e+04
3.239e+04
9.483e+03
6.347e+00
1.353e-01

1.192e+05

(30.48 -nm)
2. 434e-27
3.030e-24
2.053e-22
5.190e-24
1. 907e-16
1.93le-11
4.073e-06
4.395e-04
5.933e-02
1.975e+00
1.187e+01
1.596e+02
7.458e+02
1.473e+03
2.997e+03
2.792e+03
6.431e+03
2.321e+03
1.973e+00
4.813e-02

1.693e+04

(45.72 cm)
2.434e-27
3.030e-24
2.053e-22
5.190e-24
4.041e-22
1.276e-15
3.824e-09

II
I

i

I

U . U. /,. buze+id
0.n Al . lpp+12

1. i4 ie-zU
2 .42fp-1 4

I .>Ile-I!0
h; 47R-4,l'

j .!>Re-1S
4 AlfRP--1 7

4 . uQle-z
1 -2719P-1E
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DOS File: 2SP8RAD.MS5
Run Date: August 19, 2005
Run Time: 2:47:36 PM
Duration: 00:02:07

EC-RADN-1 135
Page 137

Eneroy Activity
MeV photons/sec

0.1 8.560e+12
0.15 1.271e+13
0.2 6.160e+13
0.3 5.271e+13
0.4 2.330e+14
0.5 5.033e+14
0.6 5.541e+14
0.8 4.772e+14
1.0 2.388e+14
1.5 1.949e+14
2.0 3.660e+13
3.0 1.417e+10
4.0 2.154e+08

TOTALS: 2.466e+15

Sensitivity
0.015 3.466e+08
0.02 6.789e+11
0.03 7.273e+13
0.04 1.553e+12
0.05 7.602e+12
0.06 2.018e+12
0.08 7.859e+12
0.1 8.560e+12
0.15 1.271e+13
0.2 6.160e+13
0.3 5.271e+13
0.4 2.330e+14
0.5 5.033e+14
0.6 5.541e+14
0.8 4.772e+14
1.0 2.388e+14
1.5 1.949e+14
2.0 3.660e+13
3.0 1.417e+10
4.0 2.154e+08

TOTALS: 2.466e+15

Sensitivity
0.015 3.466e+08
0.02 6.789e+11
0.03 7.273e+13
0.04 1.553e+12
0.05 7.602e+12
0.06 2.018e+12
0.08 7.859e+12
0.1 8.560e+12
0.15 1.271e+13

Fluence Rate
eVM/cm2/sec
No Buildup
1.035e-05
2.897e-03
1.572e-01
2.242e+00
6.118e+01
5.093e+02
1.623e+03
7.030e+03
1.166e+04
7.253e+04
4.923e+04
9. 179e+01
3.613e+00

1.427e+05

Variable
0.OOOe+00
4.581e-301
2.009e-94
2.488e-45
2.532e-26
1.153e-18
3.295e-11
2.047e-08
1.703e-05
1.570e-03
4.229e-02
1.744e+00
1.968e+01
7.952e+01
4.914e+02
1.056e+03
1.008e+04
8.869e+03
2.235e+01
1.043e+00

2.062e+04

Variable
0.OQOe+00
O.OOOe+00
3.192e-112
3.295e-54
4.872e-32
5.612e-23
2.302e-14
4.162e-11
1.030e-07

Fluence Rate
.MeV/cm2Jsec
With Buildup
8.741e-04
3.696e-01
2.033e+01
2.107e+02
4.0OOe+03
2.422e+04
5.891e+04
1.664e+05
1. 993e+05
7.205e+05
3.523e+05
4.402e+02
1.355e+01

1.526e+06

2.838e-26
8.746e-23
2.072e-20
1.173e-21
1.877e-20
4.516e-17
2.179e-09
2.518e-06
3.526e-03
3.428e-01
6.598e+00
1.823e+02
1.447e+03
4.332e+03
1.667e+04
2.508e+04
1 .314e+05
8.068e+04
1.309e+02
4.667e+00

2.600e+05

2.838e-26
8.746e-23
2.072e-20
1.173e-21
1.877e-20
3.707e-20
1.891e-12
7.060e-09
3.200e-05

Exposure Rate
.mR/hr

No Buildun
1.584e-08
4.77le-06
2.774e-04
4.253e-03
1.192e-01
9.997e-01
3.168e+00
1.337e+01
2.150e+01
1.220e+02
7.613e+01
1.245e-01
4.469e-03

2.374e+02

(3 of 5)
0.OOOe+00
1.587e-302
1. 991e-'96
1.10le-47
6.745e-29
2.289e-21
5.214e-14
3.131e-11
2.804e-08
2.770e-06
8.022e-05
3.399e-03
3.863e-02
1. 552e-01
9.348e-01
1.947e+00
1.695e+01
1.371e+01
3.033e-02
1.290e-03

3.378e+01

(4 of 5)
0 .00e+00
0.OOOe+00
3.163e-114
1.457e-56
1.298e-34
1.115e-25
3.643e-17
6.367e-14
1 .696e-10

Exposure Rate
mRhr.

With Buildup
1.337e-06
6.086e-04
3.588e-02
3.996e-01
7.794e+00
4.755e+01
1. 150e+02
3.165e+02
3.673e+02
1.212e+03
5.447e+02
5.972e-01
1.677e-02

2.612e+03

(60.96 cm)
2.434e-27
3.030e-24
2.053e-22
5.190e-24
5.00le-23
8.970e-20
3.449e-12
3.853e-09
5.806e-06
6.050e-04
1.252e-02
33.55le-01
2.841e+00
8.456e+00
3.171e+01
4.623e+01
2.211e+02
1.248e+02
1.77fe-01
5.774e-03

4.357e+02

(76.2 cm)
2.434e-27
3.030e-24
2.053e-22
5.190e-24
5.00le-23
7.7363e-23
2.992e-15
1.080e-11
5.269e-08

U.Uts ' ~ei
fi 1 R ~~1 A 14;70-1 1 7 Af~nz0-Oq

35 .b4Se -I'l ;d.99e
A1 9.7ca-1 1 O$~nl-1Vi
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DOS File: 2SP&RAD.MS5
Run Date: August 19, 2005
Run Time: 2:47:36 PM
Duration: 00:02:07

EC-R4t4O35
Ppage 38

Eneroy Activity
MeV nhotons/sec

0.2 6.160e+13
0.3 5.271e+13
0.4 2.330e+14
0.5 5.033e+14
0.6 5.541e+14
0.8 4.772e+14
1.0 2.388e+14
1.5 1.949e+14
2.0 3.660e+13
3.0 1.417e+10
4.0 2.154e+08

TOTALS: 2.466e+15

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Sensitivity
3.466e+08
6.789e+11
7.273e+13
1. 553e+12
7.602e+12
2.018e+12
7.859e+12
8.560e+12
1.271e+13
6.160e+13
5.271e+13
2.330e+14
5.033e+14
5.541e+14
4.772e+14
2.388e+14
1.949e+14
3. 660e+13:
1.417e+10
2.154e+08

Fluence Rate
MeV/cm2 lsec

No Buildur,
1.613e-05
8.203e-04
5.110e-02
7.810e-01
3.998e+00
3.523e+01
9.803e+01
1.432e+03
1.632e+03
5.549e+00
3.065e-01

3.208e+03

Variable
0.OOOe+00
0.OOOe+00
5.142e-130
4.429e-63
9.521e-38
2.777e-27
1.637e-17
8.618e-14
6.349e-10
1.690e-07
1.620e-05
1.524e-03
3.154e-02
2 .045e-01
2.567e+00
9.246e+00
2.066e+02
3.047e+02
1.396e+00
9.122e-02

Fluence Rate
NeV/cm2 /sec
With Buildup

5 .464e-03
1 .96Qe-01
7.898e+00
8.265e+01
3.060e+02
1.618e+03
3.059e+03
2.341e+04
1.815e+04
3.B50e+01
1.594e+00

4.667e+04

2.838e-26
8.746e-23
2.072e-20
1.173e-21
1.877e-20
3.577e-20
1.567e-15
1. 928e-11
2.807e-07
8.380e-05
5.584e-03
3.30le-01
4.562e+00
2.095e+01
1.527e+02
3.642e+02
4.106e+03
4.033e+03
1.123e+01
5.410e-01

.Exosure Rate
mR/hr

No Buildup
2.848e-08
1.556e-06
9.957e-05
1.533e-03
7. 804e-03
i6.700e-02
1.607e-01
2.409e+.00
2.523e+z0
7.528e-03
3.792e-t4

5.198e+00

J5 of 5)
0.OO-e+00
0 .O0Oe+00
5.096e-132
1. 959e-65
2.536e-40
5.517e-30
2.590e-20
1.318e-16
1.046e-12
2.982e-10
3.074e-08
2.970e-06
6. 19le-05
3.992e-04
4.M83e-03
1.704e-,02
3.476e-01
4.711e-01
1.894e-03
1.128e-04

Exposure Rate
mR/hr

With Buildup
9.643e-06
3.717e-04
1.539e-02
I.622e-01
5. 972e-01
3.07Se+00
5.639e+00
3.939e+01
2.807e+01
5.223e-02
1.973e-03

7.700e+01

(91.44 cm)
2. 434e-27
3.030e-24
2.053e-22
5. 190e-24
5.001e-23
7. 104e-23
2.480e-18
2.950e-14
4.622e-10
1. 479e-07
1. 059e-05
6.432e-04
8.954e-03
4 .089e-02
2.904e-01
6.714e-01
6.909e+00
6.236e+00
1.523e-02
6.692e-04

TOTALS: 2.466e+15 5.248e+02 8.694e+03 B.431e-01 1.417e+01
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DOS File:
Run Date:
Run Time:
Duration:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
2SP24GR.MS5

EC-RADON-1 135August 19, 2005 - 139
2:37:01 PM
00:02:11

File Ref:
Date:

By:
Checked:

Case Titlet Suppression Pool
Description: 24 Hour, Grove

Geometry: 7 - Cylinder Volume - Side Shields

IIII I
I I

I I.

Height
Radius

Source Dimensions
914.4 cm
16.828 cm

x
# 1 304,

10 ft 0.

Dose Points
X

.8 cm 457.2 cm

.0 in I5 ft

30 ft
6.6 in

0 cm
0.0 in

Shields
Shield Namn pimension [aterialDensitv
Source 8.13e+05 cm3 Water I
Shield 1 15.24 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

I,'

ISource Input
Grouping Method : Standard Indices

Number of Groups s 25
Lower Energy Cutoff : 0.015
Photons c 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Am-242
Am-242m
Am-243
Am-244
Ba-135m
Ba-137m
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Co-60m

cm5 14
CO-5R2

curiep_
1.1103e-003
1.7595e-001
7.2160e-005
1.3633e-004
1.1575e-001
2.5518e-001
1.7871e+002
1.8042e-002
2.0198e+003

1.5561e+O01
8. 9804e-001
4 .0599e-011
1.9205e+001
1.1055e+00l
1.6375e+001
2.8999e-001
1.2503e-004
1.6993e-002
3.1879e-001
1.7334e-001

l.127e-B83
1.1272e-001

becgUergla
4.1083e+007
6.5100e+009
2.6699e+006
5.0443e+006
4.2828e+009
9.4415e+009
6.6124e+012
6.6756e+008
7.4732e+013

5.7576e+011
3.3227e+010
1. 5022e+000
7.1060e+011
4.0902e+011
6.0586e+-11
1.0730e+010
4.6259e+006
6.2873e+008
1.1795e+010
6.4137e+009

pCi/CM3
1.3650e-003
2.1630e-001
8.8710e-005
1.6760e-004
1.4230e-001
3.1370e-001
2.1970e+002
2.2180e-002
2.4830e+003

1.9130e+001
1.1040e+000
4.9910e-011
2.3610e+001
1.3590e+001
2.0130e+001
3.56SOe-001
1.5370e-004
2.0890e-D02
3.9190e-001
2.1310e-O01

Bq/cm3

5.0505e+001
8.0031e+003
3.2823e+000
6.2012e+000
5.2651e+003
1.1607e+004
8.1289e+006
-8. 2066e+002
9.1871e+007

7.0781e+005
4.0848e+004
1.8467e-006
8.7357e+005
5.0283e+005
7.4481e+005
1. 3191e+0.04
5.6869e+000
7.7293e+002
1.4500e+004
7.8847e+003

3. a ;883
I .a500e-aOOd

. h - 88A 1.8-183
1. 2395e+010 2. 919Oe-0Ol
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Nuclide
Cs-132
Cs-134
Cs-134m
Cs-136
Cs-137
Cs-138
Cs-139
Eu-152m
Eu-154
Eu-155
Eu-156
1-128
I-130
1-131
I-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Mo-101
Nb-95
Nb-95m
Nb-96
Nb-97
Nb-97m
Nd-147
Nd-149
Np-236m
Np-238
Np-239
Np-240
Pd-109
Pm-147
Pm-148
Pm-148m
Pm-149
Pm-151
Pr-142
Pr-143
Pr-144
Pr-144m
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-243
Rb-86
Rb-88
Rh-103m

Rh-2 6

* curies
2.1280e-001
1.2511e+003
8.6469e-001
3.7866e+002
9.4359e+002
6.6092e-010

1.8058e-004
4.5927e-002
1.8888e-002
1.1413e+000

4.5089e+001
6.5344e+003
8.3784e+003
6.6840e+003
3 .7312e-004
1.0973e+003
8.8421e+000
1.2071e-001
1.4894e-004
8.5248e+001

8.3703e+000
9.2488e-002
6.6645e-003
3.1033e+000
2.9292e+000
2.9593e+000
1.1974e-004
2.5192e-005
3.6914e+000
1. 7294e+002
4.2478e-008
6.6922e+000
1.0941e+000
7.7480e-001
1.6594e-001
2.0979e+000
5.2874e-001
1.3365e-001
6. 9500e+:000
6.5506e+000
9.1756e-002
7.1827e-005
4.9709e-002
5.2621e-003
8.4760e-003
2.0865e+000
1.5878e-001
1.1347e+001
1.2926e+001
9.1431e+001

1.1342cQ4O01

becauerels
7 .8734e+009
4.6290e+013
3.1993e+010
1.4010e+013
3.4913e+013
2.4454e+001

6.6816e+006
1.6993e+009
6.9886e+008
4.2226e+010

1.6683e+012
2.4177e+014
3.1000e+014
2.4731e+014
1.3806e+007
4.0601e+013
3.2716e+011
4.4664e+009
5.5108e+0t6
3.1542e+012

3.0970e+011
3.4221e+009
2.4659e+008
1.1482e+011
1.0838e+011
1.0949e+011
4.4303e+006
9.3211e+005
1.3658e+011
6.3987e+012
1.5717e+003
2.4761e+411
4.0481e+010
2.8668e+010
6.1398e+009
7.7621e+010
1.9563e+010
4.9450e+009
2.5715e+011
2..4237e4Oll
3.3950e+009
2.6576e+006
1.8392e+009
11.9470e+008
3.1361e+008
7.7199e+010
5.8750e+009
4.1986e+011
4.7825e+011
3.3829e+012

4 . 12Q48011

2.6160e-O01
1.5380e+003
1.0630e+000
4.6550e+002
1.1600e+003
8.1250e-010

2.2200e-004
5.6460e-002
2.3220e-002
1.4030e+000

5.5430e+001
B.0330e+003
1.0300e+004
8.2170e+003
4.5870e-004
1.3490e+003
1.0870e+001
1.4840e-001
1.8310e-004
1.D480e+002

1.0290e+001
1. 1370e-001
8.1930e-003
3.8150e+000
3.6010e+000
3.6380e+O00
1.4720e-004
3.0970e-005
4.5380e+000
2.1260e+002
5.2220e-008
8.2270e+000
1.3450e+000
9.5250e-001
2.0400e-001
2.5790e+000
6.5000e-001
1.6430e-001
8.5440e+000
8.0530e+000
1.1280e-D01
8.8300e-005
6.11Oe-002
6.4690e-003
1. 0420e-002
2.5650e+000
1.9520e-001
1.3950e+001
1.5890e+001
1.1240e+002

1. 39SD0+0:0

Ba/cm3

9.6792e+003
5.6906e+007
3.9331e+004
1.7223e+007
4.292Oe+007
3.0063e-005

8.2140e+000
2.0890e+003
8.5914e+002
5. 1911e+004

2.0509e+*00
2.9722e+008
3.BllOe+008
3.0403e+008
1.6972e+001
4.9913e+007
4.0219e+005
5.4908e+003
6.7747e+000
3.8776e+00S

3 .8073e+005
4.2069e+003
3.10314e+002
1.4115e+005
1.3324e+005
1.3461e+005
5.4464e+000
1.1459e+000
1.6791e+005
7.8662e+0.06
1.9321e-0O3
3.0440e+005
4. 9765e+004
3.5243e+004
7.5480e+003
9.5423e+004
2.4050e+004
.6.0791e+003
;3:.1613e+005
2 .9796e+005
4. 1736e+0'03
3.2671e+000
2. 2611e+DO3
2 . 393 5e+002
3 . 8554s+002
9^+.4905e+O04
7 .2224e+003
5. 1615e+015
5.8793e+005
4. 1588e+006

MHUT 8M
S . ISIS-OI9

:1
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Nuclide
Rh-105m
Rh-106
Ru-103
Ru-105
Ru-106
Sb-122
Sb-124
Sb-125
Sb-126
Sb-126m
Sb-127
Sb-129
Sm- 151
Sm-153
Sr-89
Sr-90
Sr-91
Sr-92
Sr-93
Tc-99
Tc-99m
Tc-101
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
Y-90
Y-91
Y-91m
Y-92
Y-93
Zr-89
Zr-93
Zr-95
Zr-97

curies
4.4894e-001
3.7199e+001
9.1837e+0Q1
1.5716e+000
3.7199e+001
1.7944e+000
1.0485e+000
1.4918e+001
4.7749e-001
9. 0617e-004
8.6469e+001
8. 7282e+000
2.973le-003
1.6131e+000
1.1155e+003
1.4219e+002
2.4777e+002
3.2586e+000

1.2015e-003
8.2320e+001

1.0477e-'002
3.3018e+000
9.3952e+001
1.7294e+001
5.5452e+001
7.1412e+001
3.0341e+001
1.3471e+002
1.3552e+003
3.6580e-006
1.6212e-005
9.0617e-008
5.8470e-001
5.8202e+000
6.2846e-001
1. 9222e-001
9. 0454e-001
1. 9449e-003
1.2934e-006
8.2401e+000
3.0854e+000

-beccruerels
1.6611e+010
1.3763e+012
3. 3980e+012
5.8148e+010
1.3763e+012
6.6395e+010
3.8795e+010
5.5198e+021
1.7667e+010
3. 3528e+007
3.1993e+012
3.2294e+011
1.100le+008
5.9683e+010
4.0902e+013
5.261-0e+012
9.1676e+012
1.-2057e+411

4.4454e+007
3. 0458e+012

3.8765e+008
1.2216e+011
3.4762e+012
6.3987e+011
2. 0517e+012
2 .6422e+012
1.1226e+012
4.9841e+012
5.0142e+013
1.3535e+005
5.9984e+005
3.3528e+003
2.1634e+010
2.1535e+Oll
2.3253e+010
7.1120e+009
3.3468e+010
7.1963e+007
4.7855e+004
3.0489e+011
1.1416e+011

UCilcm3

5.5190e-001
4.5730e+'t1
1. 1290e+002
1. 9320e+0O0
4.5730e+001
2.2060e+000
1. 2890e+000
1.8340e+001
5.8700e-001
1.1140e-003
1.0630e+002
1.0730e+001
3.6550e-003
1. 9830e+000
1.3590e+003
1.7480e+002
3.0460e+002
4.0060e+000

1.4770e-003
1.0120e+002

1.2880e-002
4 .0590e+000
1. 1550e+002
2. 1260e+001
6.8170e+001
8.779Oe+DO1
3.7300e+001
1.6560est002
1.6660e+003
4.4970e-006
1.9930e-005
1.1140e-007
7.1880e-001
7.1550e+000
7.7260e-001
2.3630e-001
1.1120e+000
2.3910e-003
1.59Oe-006
1.0130e+001
3.7930e000

B3a/cm3

2.D420e+004
1.6920e+006
4.1773.e+006
7.1484e+004
1. 6920e+006
8.1622e+004
4.7693e+004
6.7858e+005
2.1719e+004
4.1218e+001
3.9331e+006
3 .9701e+005
1.3524e+002
7.3371e+004
5.0283e+007
6.467,6e+006
1.1270e+007
1.4822e+O05

5.4649e+001
3.7444e+006

4 .7656e+002
1. 5018e+005
4.2735e+006
7.8662e+005
2 .5223e+006
3.2482e+006
1.3801e+006
6.1272e+006
6.1642e+007
1 .f639e-001
7.3741e-0D1
4.1218e-003
2.6596e+004
2.6473e+005
2.8586e+004
8.7431e+003
4.1144e+004
8.8467e+D01
5.8830e-002
3.7481e+005
1.4034e+005

I

: I

Buildup
The material reference is : Shield 1-

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

Results

Circumterential
V n IavA11

20
I
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Engno

0.015
0.02
0.03
0.04
*0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

Activity
nhotons / sec

2.894e+09
6.257e+11
6.438e+13
1.477e+12
6.604e+12
1. 918e+12
7.443e+12
7.097e+12
1.207e+13
5.010e+13
4.153e+13
2.123e+14
3.238e+14
4.864e+14
3.895e+14
1. 347e+14
7.849e+13
1.499e+13
2.521e+10
1.447e+05
6.857e+08

1.833e+15

Sensitivity
2.894e+09
6.257e+11
6.438e+13
1.477e+12
6.604e+12
1. 918e+12
7.443e+12
7.097e+12
1.207e+13
5.010e+13
4.153e+13
2.123e+14
3.238e+14
4.864e+14
3.895e+14
1.347e+14
7.849e+13
1.499e+13
2.521e+10
1.447e+05
6.857e+08

Fluence Rate
MeV/cm2 /sec
No BuilduD
8.531e-313
4.061e-137
5.405e-41
1.250e-18
3.846e-09
1.202e-05
1.191e-01
2.672e+00
9.796e+01
1.576e+03
6.061e+03
8.308e+04
2.640e+05
7.099e+05
1.389e+06
9.399e+05
1.742e+06
7.052e+05
3.066e+03
3.198e-02
2.308e+02

5.844e+06

Variable
0.OOOe+00

8.419e-192
7.610e-59
1.460e-27
6.462e-15
5.054e-10
7.055e-05
4.553e-03
4.91ge-01
1.345e+01
9.829e+01
2.049e+03
8.874e+03
3.040e+04
8.562e+04
7.561e+04
2.181e+05
1.157e+05
6.905e+02
8.620e-03
6.981e+01

Fluence Rate
MeV/cm 2 /sec

With Buildun
2.369e-25
8.061e-23
1.834e-20
5.099e-18
3.081e-08
1.540e-04
2.510e+00
7.308e+01
3.009e+03
4.475e+04
1.309e+05
1.374e+06
3.484e+06
7.744e+06
1.126e+07
6.086e+06
7.755e+06
2.512e+06
8.326e+03
7.342e-02
4.725e+02

4.040e+07

2.369e-25
8.06le-23
1.834e-20
1.116e-21
6.218e-14
9.241e-09
2.438e-03
2.382e-01
3.420e+01
9.099e+02
4.931e+03
7.462e+04
2.445e+05
6.622e+05
1.286e+06
8.545e+05
1.540e+06
6.147e+05
2.588e+03
2.612e-02
1.819e+02

Exrosure Rate
mRJhr

No Buildup
7.317e-314
1.407e-138
5.357e-43
5.528e-21
1.025e-11
2.387e-08
1.885e-04
4.089e-03
1.613e-01
2.781e+00
1.150e+01
1.619e+02
5.182e+02
1. 386e+Q3
2.642e+03
1.732e+03
2.931e+03
1 .091e+03
4.160e+00
3.956e-05
2.646e-01

1..048e+04

(1 of 5)
0.OOe+00
2.916e-193
7.542e-61
6.457e-30
1.721e-17
1.004e-12
l.116e-07
6.966e-06
8.100e-04
2.374e-02
1.265e-01
3.992e+00
1.742e+01
5. 934e+01
1.628e+02
1.394e+02
3.6e+02
1. 790e+02
9.368e-01
1.066e-05
8.003e-02

Exnosure Rate
mg/hr

With Buildup
2.032e-26
2.792e-24
1.818e-22
2.255e-20
8.208e-11
3.059e-07
3.972e-03
1.118e-01
4.955e+O0
7.899e+01
2.483e+02
2.677e+03
6.840e+03
1.511e+04
2.141e+04
1.122e+04
1.305e+04
3.884e+03
1.130e+01
9.083e-D5
5.417e-01

7.4S4e+04

(30.48 cm)
2,032e-26
2.792e-24
1.818e-22
4.935e-24
1.656e-16
1.836e-11
3.857e-06
3.644e-04
5.632e-02
1.606e+00
9.353+400
1.454e+02
4.799e+02
1.293e+03
2.446e+03
1.575e+03
2.590e+03
9.505e+02
3.511e+00
3.231e-O5
2.085e-01

'I

I

i

i

TOTALS: 1.833e+15 5.372e+05 5 .285e+06 9.300e+02 I9 .494e+03

Sensitivity Variable 42 of 5) (45.72 cm)

9 .494e.-03TOTALS: 1.933e+l.b. 5.372e+JJ5 5.285e+06 9.304De+02
I
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Enercry Activi ty
MeV photons/sec

0.015 2.894e+09
0.02 6.257e+11
0.03 6.438e+13
0.04 1.477e+12
0.05 6.604e+12
0.06 1.918e+12
0.08 7.443e+12
0.1 7.097e+12
0.15 1.207e+13
0.2 5.010e+13
0.3 4.153e+13
0.4 2.123e+14
0.5 3.238e+14
0.6 4.864e+14
0.8 3.895e+14
1.0 1.347e+14
1.5 7.849e+13
2.0 1.499e+13
3.0 2.521e+10
4.0 1.447e+05
5.0 6.857e+08

TOTALS: 1.833e+15

Fluence Rate
NeV/cM 2 /sec
No Buildup
0.OOOe+00
1.854e-246
1.143e-76
1.826e-36
1.170e-20
2.306e-14
4.587e-08
8.582e-06
2.750e-03
1.278e-01
1.766e+00
5.575e+01
3.277e+02
1.425e+03
5.739e+03
6.579e+03
2.921e+04
2.016e+04
1.634e+02
2.426e-03
2.194e+01

6.369e+0.4

Variable
0.OOOe+00
4.222e-301
1.778e-94
2.366e-45
2.199e-26
1.096e-18
3.121e-11
1.697e-08
1.616e-05
1.277e-03
3.332e-02
1. 589e+00
1.266e+01
6.980e+01
4.012e+02
5.960e+02
4.059e+03
3.632e+03
3.978e+01
7.004e-04
7.062e+00

8.819e+03

Fluence Rate
MeV/cm2 /sec
With Buildup
2.369e-25
8.O6le-23
1.834e-20
1.1l6e-21
1. 318e-19
6 105e-13
2.289e-06
7.247e-04
3.509e-01
1.653e+01
1.660e+02
3.645e+03
1.559e+04
5.171.e+04
1.358e+05
1.124e+05
2.902e+05
1.443e+05
7.834e+02
9.140e-03
6.915e+01

7.547e+05

2.369e-25
8.061e-23
1.834e-20
1.116e-21
1 .63le-20
4.292e-17
2 .064e-09
2 .088e-06
3.347e-03.
2.788e-01
5. 198e+'00.
1 .661e+02
9.312e+02
3.803e+03
1.361e+04
1 .415e+04
5.295e+04
3.304e+04
2 .329e+02
3.134e-03
2 .610e+01

1.189e+05

Exposure Rate
mR/hr

No Buildup
0.OOOe+00

6 .422e-248
1. 133e-78
8.076e-39
3 .116e-23
4. 580e-17
7.259e-11
1.313e-08
4. 529e-06
2.256e-04
3.351e-03
1.086e-01
6.432e-01
2.781e+00
1.092e+01
1.213e+01
4.915e+O1
3.118e+01
2.216e-01
3.OOle-06
2.515e-02

1.072e+02

(3 of 5)
0.OO0e+00
1.463e-302
1.763e-96
1.046e-47
5.859e-29
2.176e-21
4.938e-14
2.596e-11
2.662e-D8
2.253e-06
6.320e-05
3.097e-03
2. 485e-02
1.362e-01
7.630e-01
1.099e+00
6.829e+00
5.617e+00
5.397e-02
8.665e-07
B.096e-03

1.453e+01

Exnosure Rate
,MRhr

With Builduo
2.032e-26
2.792e-24
1.818e-22
4 .935e-24
3.511e-22
1.213e-15
3 .622e-09
1.109e-06
5.778e-04
2.91ee-02
3.148e-01
7. 10le+00
3.059e+01
1. 009e+02
2.584e+02
2.072e+-i2
4.883e+02
2.231e+02
1.063e+00
1. 126e-05
7.927e-02

1.317e+03

(60.96 cm)
2.032e-26
2 .792e-24
1.818e-22
4.935e-24
4.345e-23
8. 526e-20
3.266e-12
3.194e-09
5.512e-06
4.921e-04
9.860e-03
3.236e-01
1.828e+00
7.423e+00
2.586e+01
2.608e+01
8.908e+01
5. 110e+01
3.160e-.01
3.877e-06
2. 992e-02

2.021e+02

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
-0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

Sensitivity
2.894e+09
6.257e+11
6.438e+13
1. 477e+12
6.604e+12
1.918e+12
7.443e+12
7.097e+12
1.207e+13
5.010e+13
4.153e+13
2.123e+14
3 .238e+14
4.864e+14
33.895e+14
1.347e+14
7 .849e+13
1.499e+13
2.521e+10
1. 447e+05
6.857e+08

TOTALS: 1.833e+15

Sensitivity Variable (4 of 5) (76.2 cm)

TOTALS- 1.833e+15 8.619e+U3 1.1B9e+U5 TOTLS:l.83e15 .$1e+3 1l~eUb 1.453e4-4J1 2 .021-e+02



Page : f
DOS File: 2SP24GR.MS5
Run Date: August 19, 2005
Run Time: 2:37:01 PM
Duration: 00:02:11

VC-RADN-1 135
Page 144

Eneroy Activity
MeV photonsIsec

0.015 2.894e+09
0.2 6.257e+1
0.03 6.438e+13
0.04 1.477e+12
0.05 6.604e+12
0.06 1.918e+12
0.08 7.443e+12
0.1 7.097e-12
0.15 1.207e+13
0.2 5.010e+13
0.3 4.153e+13
0.4 2.123e+14
0.5 3.238e+14
0.6 4.864e+14
0.8 3.895e+14
1.0 1.347e+14
1.5 7.849e+13
2.0 1.499e+13
3.0 2.521e+10
4.0 1.447e+05
5.0 6.857e+08

TOTALS: 1.833e+15

Fluence Rate
XeVJcm2/sec
No Buildup
0.DOOe+O0
0.OOOe+00
2.826e-112
3.133e-54
4.232e-32
5.334e-23
2.180e-14
3.450e-11
9.778e-08
1.312e-05
6.462e-04
4.656e-02
5.025e-01
3.510e+00
2.875e+01
5.531e+01
5.767e+02
6.684e+02
9.874e+00
2.058e-04
2.310e+00

1.345e+03

Fluence Rate
MeVJCM2 Isec
With Buildup
2.369e-25
8.061e-23
1.834e-20
1.116e-21
1.63le-20
3.524e-20
1.791e-12
5.853e-09
3.037e-05
4.444e-03
1.544e-01
7.196e+00
5.318e+01
2.686e+02
1.321e+03
1.726e+03
9.430e+03
7.434e+03
6.852e+01
1.071e-03
9.789e+00

2.032e+04

Exnosure Rate
LR/hr

No Buildu=
0. OOOe+00
0. OOe+00
2.800e-114
1.386e-56
1. 127e-34
1. 060e-25
3.450e-17
5. 279e-14
1.610e-10
2.316e-08
1.226e-06
9.073e-05
9.863e-04
6.851e-03
5.469e-02
1 .019e-01
9.703e-01
1.034e+00
1.340.e-02
2.546e-D7
2.649e-03

2.185e+00

Exposure Rate
mR/hr

With Builduo
2.032e-26
2.792e-24
1.818e-22
4.935e-24
4.345e-23
.6.999e-23
2 .834e-15
8.955e-12
5.002e-08
7.843e-06
2.929e-04
1.402e-02
1A.44e-01
5.242e-01
2.512e+00
3.182e+O0
1.587e+01
1. 150e+01
9.296e-02
1.324e-06
1.122e-02

3.380e+01

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3

'0.4
0.5
0.6
0.8
.1.0
1.5
2.0
3.0
4.0
5.0

Sensitivity
2.894e+09
6.257e+11
6.438e+13
1.477e+12
6.604e+12
1.918e+12
7.443e+12
7.097e+12
1.207e+13
5.OlOe+13
4.153e+13
2.123e+14
3.238e+14
4.864e+14
3.895e+14
:L.347e+14
7.849e+13
1.499e+13
2.521e+10
1.447e+05
6.857e+08

Variable
0. OOOe+00
0. 000e+00
4.552e-130
4.211e-63
8.271e-38
2.640e-27
1. 550e-17
7. 145e-14
6.027e-10
1.374e-07
1.277e-05
1. 389e-03
2.029e-02
1.795e-01
2.096e+00
5.216e+OO
8.321e+01
1.248e+02
2.484e+00
6.125e-05
7.649e-01

2.369e-25
8.061e-23
1.834e-20
1. 116e-21
1.631e-20
3.400e-20
1.484e-15
1.598e-11
2.665e-07
6.816e-05
4.400e-03
3.008e-0O
2.935e+00
1 .839e+01
1 .246e+02
2.055e+02
1.654e+03
1.652e+03
1. 998e+01
3.632e-04
3.658e+00

(5 of 5)
O.0OO0e+00
0.OOe+00
4.511e-132
1.863e-65
2.203e-40
5.244e-30
2.453e-20
1.093e-16
9.925e-13
2.426e-10
2.422e-08
2.706e-06
3.983e-05
3 .504e-04
3.986e-03
9.615e-03
1.400e-01
1. 930e-01
3.37Oe-03
7.577e-08
8.768e-04

(91.44 cm)
2.032e-26
2.792e-24
1.818e-22
4.935e-24
4.345e-23
6.753e-23
2.349e-18
2.445e-14
4.388e-10
1. 203e-07
8.345e-06
5.861e-04
5.761e-03
3.589e-02
2.371e-01
3.788e-0l
2.783e+00
2.554e+00
2.711e-02
4.493e-07
4.194e-03

TOTALS: 1.833e+15 2.188e+02 3.681e+03 3.512e-01 6.026e+00

TOTALS: 1.833e+lb TOTALS: 1833e~bJ. be e+ui .3. bJ2e-U1boYbeO b.A)2be+0U � I
I



MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page : 1
DOS File: 2SP24138.MS5
Run Date: August 19, 2005
Run Time: 2:39:13 PM
Duration: 00:01:58

EC-RAON-I 135
PaG- 145

File Ref:
Date:

By:
Checked:

Case Titlet Suppression Pool
Description: 24 Hour, ICRP38

Geometryt 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

30 ft
6.6 in

0 cm
0.0 in

# 1
K

304.8 cm
10 ft 0.0 in

y
457.2 cm

15 ft
.

Shields
Shield Name Dimension .Mateialpenity
Source 8.13e+05 cm3 Water 1
Shield 1 15.24 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 s Excluded

Library s ICRP-38
:uries becquerels uci/cm3
749e-006 6.1970e+004 2.0590e-006 7
573e-002 1.4272e+009 4.7420e-002 1
659e-011 6.1639e-001 2.0480e-011 7

Nuclide S
Cs-135m 1.6
Eu-157 3.8
Eu-158 1.6
La-143
Nd-151
Pm-150 4.8
Pr-145 3.0

Ba/cm3

.6183e-002
L.7545e+003
*.5776e-007

546e-005 1.7962e+006
927e-001 1. 1443e+010

5.9680e-005 2.2082e+i00
3.8020e-001 1.4067e+004

Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb- 131
Se-81
Se-81m
Se-83
Sm-155
Sm-15'6
Y-94
Y-95

Y-94
VG',

6. 0268e-004 2.2299e+007

2.9015e+000
9.2244e-006
1. 3300e-009

1.6708e-007
1.1307e-007

1.9051e-001

1. 0736e+011
3.4130e+005
4.9209e+001

6.1820e+003
4.1835e+003

7.04B8e+009

7.4090e-004 2.7413e+001

3.5670e+000 1.319re; O
1.1340e-005 4.158e I1
1.6350e-009 6.O 9SeT D5

2.0540e-007 7.5 98e- 903
1.3900e-007 5.14 30eQ 03

2.3420e-001 8.66-54e+003

r f h i lA I

:i

Buildup
n-'ha mnatrinI raf-ranvr.

___- -



Page : 2
DOS File: 2SP24I36.MS5
Run Date: August 19, 2005
Run Time: 2:39:13 PM
Duration: 00:01:58

EC-RAN- 1135
Page 146

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

zneFrx Activity
-e nhotonslsec

0.02 5.468e+08
0.03 3.045e+09
0.04 1.739e+09
0.05 4.414e+08
0.06 4.338e+08
0.08 1.709e+09
0.1 3.947e+03
0.15. 1.037e+09
0.2 2.844e+09
0.3 9.911e+10
0.4 4.685e+08
0.5 8.020e+07
0.6 3.791e+09
0.8 2.246e+11
1.0 8.672e+09
1.5 1.511e+09
2.0 1.088e+06
3.0 2.211e+04

TOTALS: 3.500e+11

Sensitivity
0.02 5.468e+08
0.03 3.045e+09
0.04 1.739e+09
0.05 4.414e+08
0.06 4.338e+08
0.08 1.709e+09
0.1 3.947e+03
0.15 1.037e+09
0.2 2.844e+09
0.3 9.911e+10
0.4 4.685e+08
0.5 8.020e+07
0.6 3.791e+09
0.8 2.246e+1l
1.0 8.672e+09
1.5 1.511e+09
2.0 1.088e+06
3.0 2.211e+04

TOTALS: 3.500e+11

Fluence Rate
MeV/cm2/sec
No BuilduD
3.549e-140
2.556e-45
1.472e-21
2.571e-13
2.719e-09
2.736e-05
1.486e-09
8.420e-03
8.946e-02
1.447e+01
1.834e-01
6.538e-02
5.534e+00
8.010e+02
6.050e+01
3.352e+01
5.118e-02
2.689e-03

9.155e+02

Variable
7.357e-195
3.599e-63
1.719e-30
4.319e-19
1.143e-13
1.620e-08
2.532e-12
4.228e-05
7.638e-04
2.346e-01
4.523e-03
2.198e-03
2.370e-01
4.937e+01
4.867e+00
4.197e+00
8.399e-03
6.056e-04

5.892e+01

Results
Fluence Rate
MeVJCM2/sec
With Buildu=
7.045e-26
8.675e-25
6. 003e-21
2.059e-12
3.484e-08
5.765e-04
4.064e-08
2 .586e-01
2.541e+00
3.124e+02
3.032e+00
8.629e-01
6.037e+01
S6.492e+03
3. 918e+02
1.493e+02
1.823e-01
7.302e-03

7.412e+03

7.045e-26
8.675e-25
1.314e-24
4.156e-18
2.091e-12
5.599e-07
1.325e-10
2.940e-03
5.166e-02
1.177e+01
1.647e-01
6.055e-02
5.162e+00
7.415e+02
5.500e+01
2 .963e+01
4.461e-02
2.270e-03

8.434e+02

Exposure Rate
mR/hr

No Builduo
1. 229e-141
2.534e-47
6.508e-24
6.848e-16
5.40le-12
4.330e-08
2.274e-12
1. 387e-05
1.579e-04
2.744e-02
3.573e-04
1.283e-04
1.080e-02
1.524e+00
1.lSe-Ol
5.640e-02
7.914e-05
3.648e-06

1.731e+00

41 of 5)
2.549e-196
3.567e-65
7.60le-33
1.150e-21.
2.271e-16
2.564e-11
-3.874e-15
6.962e-08
1.348e-06
4 .450a-04
8 .812e-O$
4.314e-06
4.626e-04
9.390e-02
8.971e-03
7.O6le-03
1.299e-05
8.216,e-07

1. 109e-01

Exposure Rate
mR/hr

.ith Bui duT
2.440e-27
8.598e-27
2.655e-23
5.486e-15
6.921e-11
9.123e-07
6.218e-11
4.259e-04
4.485e-03
5.925e-01
5. 908e-03
2. 694e-03
1.178e-01
1.235e+01
7.221e-01
2.51le-01
2.819e-04
9.907e-06

1.404e+01

(30.48 cm)
2.440e-27
8.598e-27
5.809e-27
1.107e-20
4.152e-15
8.660e-10
2.027e-13
4.841e-06
9.118e-05
2.232e-02
3.109e-04
1. W$e-D4
1.OtSe-02
1 .410e+400
1.014e-01
4 .985e-02
6 .898e-05
3.080e-06

1 .595e+O00

Sensitivity Variable (2 of 5) (45.72 cm)

I
'imALS: -i.buue+ii. TOTALS . bU~+J.! .434,e+U2 I.1U~e-ul~1.9eD 1 .59S5e+'00



Page : 3
DOS File: 2SP24139.MS5
Run Date:
Run Time:
Duration:

August 19,
2:39:13 PM
00:01:58

2005
EO-RADN-1 135

Page 147

Enercrv Activity
HeyV pbotons/g

0.02
0.03
0.04
0.05
0.06
0.08
m.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

0.02
0.03
0.04
0.05
0.06
0.08

5.468e+08
3.045e+09
1.739e+09
4.414e+08
4.338e+08
1. 709e+09
3.947e+03
1. 037e+09
2.844e+09
9. 911e+10
4.685e+08
8.020e+07
3.791e+09
2.246e+11
8. 672e+09
1. 511e+09
1.088e+06
2.211e+04

3.500e+11

Sensitivity
5.468e+08
3 .045e+09
1. 739e+09
4.414e+08
4.338e+08
1.709e+09
3.947e+03
1. 037e+09
2.844e+09
9.911e+1O
4.685e+08,
8.020e+07
3.791e+09
2.246e+11
8.672e+09
1. 511e+09
1.088e+06
2.211e+04

3.500e+11

Sensitivity
5.468e+08
3.045e+09
1.739e+09
4.414e+08,
4.338e+08
1.709e+09

Fluence Rate
MeV/cm2 /sec
No Buildun
1.620e-249
5.408e-81
2.150e-39
7.818e-25
5.216e-18
1.054e-11
4.773e-15
2.364e-07
7.257e-06
4.216e-03
1.230e-04
8.115e-05
l.llle-02
3.309e+00
4.235e-01
5.623e-01
1.463e-03
1.433e-04

4.312e+00

Variable
3.690e-304
8.411e-99
2.785e-48
1.470e-30
2.478e-22
7.167e-15
3.438e-18
1.389e-09
7.248e-08
7.952e-05
3.508e-06
3.136e-06
5.441e-04
2.313e-01
3.836e-02
7.812e-02
2.636e-04
3.489e-05

3.487e-01

Variable
0.OOOe+O0
1.336e-116
3.688e-57
2.829e-36
1.207e-26
5.007e-18

Fluence Rate
MeVJcm2 /sec
With Builduo
7.045e-26
8.675e-25
1.314e-24
8.808e-24
1.381e-16
5.257e-10
4.031e-13
3.016e-O5
9.387e-04
3.96le-01
8.044e-03
3.860e-03
4.031e-01
7.832e+01
7.237e+00
5.585e+00
1.047e-02
6.870e-04

9.197e+O1

7.045e-26
8.675e-25
1.314e-24
1.D90e-24
9.710e-21
4.741e-13
1.161e-15
2.877e-07
1.583e-05
1.241e-02
3.666e-04
2.306e-04
2.964e-02
7.846e+00
9.109e-01
1.0l9e+00
2.398e-03
2.043e-04

9.821e+00

7.045e-26
8 .675e-25
I1.314e-24
1.090e-24
7.971e-24
4.113e-16

,mR/hr
No BU i dup
5.612e-251
5.360e-83
9.507e-42
2.083e-27
1.036e-20
1.667e-14
7.303e-18
3.892e-10
1. 281e-08
7.997e-06
2.397e-07
1. 593e-07
2. 168e-05
6.294e-03
7.806e-04
9.460e-04
2.263e-06
1.944e-07

8.053e-103

(3 of 5)
1.278e-305
8.336e-101
1.232e-50
3.916e-33
4.922e-25
1.134e-17
1. 444e-20
2.288e-12
1.279e-10
1. 508e-07
6.835e-,09
6.155e-09
1.062e-D6
4.400e-04
7.071e-05
1. 314e-04
4.077e-07
4.733e-08

6.438e-04

(4 of 5)
O . 00e+O0
1.324e-118
1.631e-59
7.535e-39
2.397e-29
7.9249-21

7.535e-39
') 1e_)O

Exoosure Rate Exnosure Rate
mRLhr

With Buildup
2.440e-27
8.598e-27
5. 809e-27
2.346e-26
2.743e-19
8. 319e-13
6.166e-16
4.966e-08
1.657e-06
7.514e-04
1. 567e-05
7.577e-06
7.868e-04
1.490e-01
1.334e-02
9.397e-03
1.619e-05
9.321e-07

1.733e-01

(60.96 cm)
2.440e-27
8.598e-27
5.809e-27
2.904e-27
1.929e-23
7.502e-16
1.777e-18
4.737e-10
2.794e-08
2.353e-05
7.142e-07
4.526e-07
5.786e-05
1. 492e-02
1.679e-03
1. 715e-03
3.709e-06
2.772e-07

1.840e-02

(76.2 cm)
2.44De-27
8. 598e-27
5.809e-27
2.904e-27
1. 583e-26
6.509e-19

2.904e-27
1 s;4r..5C:

U.Ut 4.414e+UU
n) " A ii"elnR

2.82ge-ib I.V90e-24
1 9n7c0-'> 7 Q71t -'A

Ir
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Page :4
DOS File: 2SP24I38.MS5
Run Date: August 19, 2005
Run Time: 2:39:13 PM
Duration: 00:01:58

EC-RADN- 135
Page 148

Enercr Activity
MeV photons/sec

0.1 3.947e+03
0.15 1.037e+09
0.2 2.844e+09
0.3 9.91le+10
0.4 4.685e+08
0.5 8.020e+07
0.6 3.791e+09
0.8 2.246e+11
1.0 8.672e+09
1.5 1.511e+09
2.0 1.088e+06
3.0 2.211e+04

TOTALS: 3.500e+11

Sensitivity
0.02 5.468e+08
0.03 3.045e+09
0.04 1.739e+09
0.05 4.414e+08
0.06 4.338e+08
0.08 1.709e+09
0.1 3.947e+03
0.15 1.037e+09
0.2 2.844e+09
0.3 9.911e+10
0.4 4.685e+08
0.5 8.020e+07
0.6 3.791e+09
0.8 2.246e+11
1.0 8.672e+09
1.5 1.511e+09
2.0 1.088e+06
3.0 2.211e+04

Fluence Rate
NeV/cm2 sec
no Buil1dUP
1.919e-20
8.404e-12
7.450e-10
1.542e-06
1.028e-07
1.244e-07
2.736e-05
1.658e-02
3.560e-03
1.llOe-02
4. 851e-05
8.660e-06

3.133e-02

Variable
0.OOe+00
2.153e-134
4.958e-66
5.528e-42
5.972e-31
3.560e-21
3.974e-23
5.180e-14
7.802e-12
3.047e-08
3.065e-09
5.025e-09
1.400e-06
1. 208e-03
3.358e-04
1.602e-03
9.056e-06
2.179e-06

Fluence Rate
MeV/cm2/sec
With Buildun
3.256e-18
2.611e-09
2.523e-07
3.685e-04
1.588e-05
1.317e-05
2.094e-03
7.616e-01
1.llle-01
1.815e-01
S.395e-04
6.009e-05

1.057e+00

7.045e-26
8.675e-25
1.314e-24
1.090e-24
7.69le-24
3.409e-19
8.890e-21
2.290e-11
3. 870e-09
1.050e-05
6.639e-07
7.269e-07
1.434e-04
7.187e-02
1.323e-02
3.184e-02
1. 199e-04
1.752e-05

Exnosure Rate
mR/hr

No Buildup
2.936e-23
1.384e-14
1.315e-12
2.926e-09
2.002e-10
2.443e-10
5.340e-06
3.154e-05
6.562e-06
1.66Be-05
7.50le-08
1.175e-08

5.692e-05

(5 of 5)
0.OOOe+00
2.134e-136
2.193e-68
1.473e-44
1.186e-33
5.634e-24
6.080e-26
8.531e-17
1.377e-14
5.780e-11
5.973e-12
9.864e-12
2.732e-09
2.298e-06
6.189e-07
2.695.e-06
1.400e-08
2.956e-09

Exposure Rate
mRlhr

With Builduw
4.981e-21
4.299e-12
4.453e-10
6 .990e-07
3.095e-08
2.585e-08
4.067e-06
1. 449e-03
2.04Be-04
3.054e-04
8.343e-07
8.153e-08

1.965e-03

(91.44 cm)
2.440e-27
8.598e-27
5.809e-27
2.904e-27
1.528e-26
5.395e-22
1.360e-23
3.772e-14
6.83De-12
1.992e-08
1.294e-09
1.427e-09
2.798e-07
1.367e-04
2.438e-05
S.356e-05
1.854e-07
2.378e-D8

TOTALS: 3.500e+ll 3.158e-03 1.172e-01 5.632e-06 2.152e-04
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File Ref:
Date:

By:
Checked:

Case Title: Suppression Pool
Descriptions 24 Hour, RADTRAD

Geometry: 7 - Cylinder Volume - Side Shields

'I
I !

I I

II

II

II

I I

Source Dimensions
Height 914.4 cm
Radius 16.828 cm

Dose Points

30 ft
6.6 in

0 cm
0.0 in

8
# 1 304.8 cm

10 f t 0.0O in

Y
457.2 cm

15 ft

I-

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Shield 1 15.24 cmConcrete2.35
Transition Air 0.-00122
Air {Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Nuuber of Groups s 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuc] ide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce- 14 3
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
I-132
I-133
I-134
I-135
La-140
La-141
La-142
Mo-99

T. --1 41

curies_
1.1103e-003
1.7871e+002
1.8042e-002
2.0198e+003
1.9205e+001
1.1055e+001
1.6375e+001
2.8999e-001
1.6993e-002
3.1879e-001
1.7334e-001
1.2511e+003
3.7866e+002
9 .4359e+002
6.5344e+003
8.3784e+003
6.6840e+003
3.7312e-004
1.0973e+003
8. 8421e+000
1.2071e-001
1.4894e-004
8.5248e+001

: :N91st888
1 .2.O71wp-001

Library : Grove
becouerels s Ci/cm3
4.1083e+007 1.3650e-003
6.6124e+012 2.1970e+002
6.6756e+008 2.2180e-002
7.4732e+013 2.4830e+003
7. 1060e.011 2. 3610e+001
4.0902e+011 1.3590e+001
6.0586e+O1l 2 .0l30e+001
1.0730e+010 3.5650e-001
6.2873e+008 2.0890e-.002
1.1795e+010 3.9190e-001
6.4137e+009 2.1310e-001
4.6290e+013 1.5380e+003
1.4010e+013 4.6550e+002
3.4913e+013 1.1600e+003
2.4177e+014 8.0330e+003
3.1000e+014 1.0300e+004
2.4731e+014 8.217De+003
1.3806e+007 4.5870e-004
4.0601e+013 1.3490e+003
3.2716e+011 1.0870e+001
4.4664e+009 1.4840e-001
5.5108e+006 1.8310e-004
3.1542e+012 1 .0480e+002

1 4931994s1 I: ORT-OE
lu. 46A4p-+nnq 1 -4A4e-OPn00

RaQlcm 3

5.0505e+001
8.1289e+006
8.2066e+002
9.1871e+007
8.7357e+005
5. 0283e+005
7.4481e+005
1.3191e+004
7.7293e+,002
1.450Oe+004
7.8847e+003
5.6906e+007
1.7223e+007
4.2920e+007
2.9722e+008
3.8110e+008
3.0403e+OD8
1.6972e+001
4.9913e+007
4 .0219e+005
5.4908e+DD3
6.7747e+000
3.8776e+006

5.490B8.o.3

I
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Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

C:
y

Energv Activity
MeV photons/sE

curies beccruerels Mi.i/Cm3 Bglcm 3

2.9593e+000 1.0949e+011 3.6380e+030 1.3461e+005
1.7294e+002 6.3987e+012 2.126De+002 7.8662e+006
6.9500e+000 2.5715e+011 8.5440e+000 3.1613e+005
6.5506e+000 2.4237e+011 8.0530e+000 2.9796e+005
4.9709e-002 1.8392e+009 6.1110e-002 2.2611e+003
5.2621e-003 1.9470e+008 6.4690e-003 2.3935e+002
8.4760e-003 3.1361e+008 1.0420e-002 3.8554e+002
2.0865e+000 7.7199e+010 2.5650e+000 9.4905e+0D4
1.1347e+001 4.1986e+011 1.3950e+001 5.1615e+005
9.1431e+001 3.3829e+012 1.1240e+002 4.1588e+006
4.3641e+001 1.6147e+012 5.3650e+001 1.9851e+006
3.7199e+0l 1.3763e+012 4.5730e+001 1.6920e+006
9.1837e+001 3.3980e+012 1.1290e+002 4.1773e+006
1.5716e+O00 5.814Be+010 1.9320e+000 7.1484e+004
3.7199e+001 1.3763e+012 4.5730e0-0O1 1.6920e+006
8.6469e+001 3.1993e+012 1.0630e+10,2 3.9331e+tO6
8.7282e+000 3.2294e+011 1.0730e+001 3.9701e+005
1.1055e+003 4.0902e+013 I.3590e+D03 5.0283e+007
1.4219e+002 5.2610e+012 1.7480e+002 6.4676e+006
2.4777e+002 9.1676e+012 3.0460e+002 1.1270e+007
3.2586e+000 1.2057e+011 4.0060e+000 1.4822e+005
8.2320e+001 3.0458e+012 1.0120e+002 3.7444e+006
9.3952e+001 3.4762e+012 1.155l0e+002 4.2735e+006
1.7294e+001 6.3987e+011 2.1260e+001 7.8662e+005
5.5452e+001 2.0517e+012 6.8170e+001 2.5223e+006
7.1412e+001 2.6422e+012 8.7790e+O01 3.2482e+006
1.3471e.002 4.9841e+012 1.65'60e+002 6.1272e+006
1.3552e+003 5.0142e+013 1.6660e+003 6.1642e+007
5.8470e-001 2.1634e+010 7.1880e-001 2.6596e+004
5.6202e+000 2.1535e+011 7.1550e+000 2 .6473e+005
1.9222e-001 7.1120e+009 2.3630e-001 8.7431e+003
9.0454e-001 3.3468e+010 1.1120e+000 4.1144e+004
8.2401e+000 3.0489e+011 1.0130e+001 3.7481e+".5
3.0854e+000 1.1416e+011 3.7930e+000 1.4034e+005

:

I
i

p,,

I
The material re

Integrat
adial
Lrcumferential
Direction (axial)

3uildup
ference is s Shield 1

ion Parameters
20
20
25

ec

0.015
0.02
0.03
0.04
O.-35

2.845e+08
6.183e+11
6.381e+13
1-.405e+12
6.594e+12

Results
Fluence Rate Fluence Rate Exposure Rate
NklL.M2/se- MeVlcm2 lsec mR/hr
No Buildp With Buildup No Buildup
8.385e-314 2.329e-26 7.192e-315
4.014e-137 7.967e-23 1.390e-138
5.357e-41 1.818e-20 5.309e-43
1.189e-18 4.850e-18 5.258e-21
3.841e-09 3.077e-08 1.023e-11

Exposure Rati
M~fhr

With BuilduD
1. 998e-27
2.76Ue-24
1.802e-22
2.145e-20
8.196e-11

VU.1 b .3le+4
0 O0 1 dni P+12

b . /e-41
1 1pqI--11

I I.blbe-ZAU
4 gfonp-lP

i.juge-43S I .6U8e-2z
2 1 Fz-qn
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Enervy Activity
MeV phQtonsLsec

0.06 1.914e+12
0.08 7.437e+12
0.1 7.069e+12
0.15 1.128e+13
0.2 5.004e+13
0.3 4.150e+13
0.4 2.115e+14
0.5 3.218e÷14
0.6 4.833e+14
0.8 3.873e+14
1.0 1.341e+14
1.5 7.817e+13
2.0 1.487e+13
3.0 1.165e+10
4.0 1.447e+05

TOTALS: 1.823e+15

Sensitivity
0.015 2.845e+08
0.02 6.183e+11
0.03 6.381e+13
0.04 1.405e+12
0.05 6.594e+12
0.06 1.914e+12
0.08 7.437e+12
0.1 7.069e+12
0.15 1.128e+13
0.2 5.004e+13
0.3 4.150e+13
0.4 2.115e+14
0.5 3.218e+14
0.6 4.833e+14
0.8 3.873e+14
1.0 1.341e+14
1.5 7.817e+13
2.0 1.487e+13
3.0 1.165e+10
4.0 1.447e.05

TOTALS: 1.823e+15

Sensitivity
0.015 2.845e+08
0.02 6.183e+11
0.03 6.381e+13
0.04 1.405e+12
0.05 6.594e+12
0.06 1.914e+12
0.08 7.437e+12

Fluence Rate
NeV/CM2 /sec
No Buildup
1.200e-05
1.190e-01
2.662e+00
9. 156e+01
1.574e+03
6.057e+03
8.278e+04
2.624e+05
7.054e+05
1.381e+06
9.354e+05
1.735e+06
6.996e+05
1.417e+03
3.198e-02

5.811e+06

Variable
0.OO0e+00
8.320e-192
7.541e-59
1. 389e-27
6.452e-15
5.044e-10
7.049e-05
4.535e-03
4.597e-01
1.344e+01
9.823e+01
2.042e+03
8.819e+03
3.021e+04
8.512e+04
7.525e+04
2.172e+05
1.148e+05
3.191e+02
8.620e-03

5.338e+05

Variable
0.000e+00
1.832e-246
1.133e-76
1.737e-36
1.168e-20
2.301e-14
4.584e-08

Eluence Rate
MeVlcm2 /sec
W~ith puildup
1.537e-04
2.508e+00
7.279e+01
2.812e+03
4.470e+04
1.308e+0S
1.369e+06
3.463e+06
7.695e+06
1.119e+07
6.057e+06
7.723e+06
2.492e+06
3.848e+03
7.342e-02

4.017e+07

2.329e-26
7.967e-23
1.818e-20
1.06le-21
6.208e-14
9.223e-09
2.436e-03
2.373e-01
3.197e+01
9.088e+02
4.927e+03
7.435e+04
2.430e+05
6.581e+05
1.279e+06
8.504e+05
1.533e+D6
6.098e+05
1.196e+03
2.612e-02

5.254e+06

2.329e-26
7.967e-23
1.818e-20
1.06le-21
1.316e-19
6.093e-13
2.287e-06

Exnosure Rate
niR/hr

No Bui ldup
2.383e-08
1. 884e-04
4.073e-03
1.508e-01
2.778e+00
1. 149e+01
1. 613e+02
5.l150e+02
1.377e+03
2.627e+03
1. 724e+03
2.919e+03
1.OB2e+03
1.923e+00
3.956e-05

1. 042e+04

(1 of 5)
0.000e+00
2.882e-193
7.474e-61
6.142e-30
1.719e-17
1.002e-12
1. 116e-07
6.938e-06
7.571e-04
2.372e-02
1.863e-01
3.978e+00
1.731e+01
5.896e+01
1 .619e+02
1.387e+02
3.654e+02
1.775e+02
4.329e-01
1.066e-05

9.244e+02

(2 of 5)
0.OO0e+00
6.346e-248
1.123e-78
7.68le-39
3. 111e-23
4.570e-17
7.254e-11

Exposure Rate
mREhr

With Bu i du
3.053e-07
3.969e-03
1.114e-01
4.631e+00
7.889e+01
2.481e+02
2.667e+03
6.797e+03
1.502e+04
2.129e+04
1.117e+04
1.299e+04
3.853e+03
5.220e+00
9.083e-05

7.412e+.4

(30.48 cm)
1 .998e-27
2.760e-24
1.802e-22
4.694e-24
1.654e-16
1.832e-11
3.854e-06
3.630e-04
5.264e-02
1.604e+00
9.347e+00
1.449e+02
4.769e+02
1.284e+03
2.432e+03
1.568e+03
2.580e+03
9. 429e+02
1.623e+00
3.231e-05

9.441e+03

(45.72 cm)
1.'99Be-27
2.760e-24
1.802e-22
4.694e-24
3.505e-22
1.210e-15
3 .619e-09

i

I

U . W.) hb. b94e+1Z
n .nfi 1 .91 p+1 v

1. lbbe-;10
7 1n1,Q-1A

1 . 316e-19
A A*=_ I

3.-111e-23
A r4ing:1 7

3.505e-22
I , IC
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DOS File: 2SP24RAD.MS5
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Duration: 00:02:08

Enerov Activitv Flue

VC-RADN-1 135
Paage 15

iI

nce Rate Fluence Rate Exnosure Rate Exposure Rate
LmZv photons/sec_

0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS-

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15

7.069e+12
1.128e+13
5.004e+13.
4.150e+13
2.115e+14
3.218e+14
4.833e+14
3.873e+14
1.341e+14
7.817e+13
1. 487e+13
1.165e+10
1.447e+05

MeVjcm2LgeS MeV/cm2/sec
No Buildup With Builduo
8.548e-06 7.218e-04
2.570e-03 3.279e-01
1.277e-01 1.651e+01
1.765e+00 1.659e+02
5.554e+01 3.631e+03
3.257e+02 1.549e+04
1.416e+03 5.138e+04
5.706e+03 1.350e+05
6.548e+03 1.119e+05
2.909e+04 2.890e+05
2.000e+04 1.431e+05
7.549e+01 3.620e+02
2.426e-03 9.lOOe-03

mR/hr
No Buildup
1. 308e-08
4.233e-06
2.253e-04
3.349e-03,
1.082e-01
6.392e-01
2.764e+00
1.085e+01
1. 207e+01
4.895e+01
3.D93e+0l
1.024e-01
3.00le-06

mRlhr
With Builduo
1.104e-06
5 .5400e-04
2.915e-02
3.146e-01
7.076e+0O
3.040e+01
1.003e+02
2.569e+02
2.062e+02
4.863e+02
2.213e'02
4 .91le-01
1.126e-05

1.823e+15 6.323e+04

Sensitivity Variable
2.845e+08 0.OOOe+00
6.183e+11 4.173e-301
6.381e+13 1.762e-94
1.405e+12 2.250e-45
6.594e+12 2.196e-26
1.914e+12 1.093e-18
7.437e+12 3.118e-11
7.069e+12 1.690e-08
1.128e+13 1.511e-05
5.004e+13 1.275e-03
4.150e+13 3.329e-02
2.115e+14 1.584e+00
3,218e+14 1.258e+01
4.833e+14 6.936e+01
3.873e+14 3.988e+02
1.341e+14 5.931e+02
7.817e+13 4.042e+03
1.487e+13 3.604e+03
1.165e+10 1.838e+01
1.447e+05 7.004e-04

7.501e+05

2.329e-26
7.967e-23
1.818e-20
1. O61e-21
1.629e-20
4.284e-17
2.062e-09
2.080e-06
3.128e-03
2.785e-01
5.195e+00
1.655e+02
9.254e+02
3.779e+03
1.353e+04
1. 408e+04
5.273e+04
3.278e+04
1.077e+02
3.134e-03

1. 181e+05

2.329e-26
7.967e-23
1.818e-20
1.061e-21
1.629e-20
3.517e-20
1.789e-12
5.830e-09
2.839e-05

s .$23fle-09

1.064e+02

(3 of 5)
0. OOOe+00

1. 445e-302
1.747e-96
9.953e-48
5.850e-29
2.172e-21
4.934e-14
2.586e-11
2.488e-08
2.251e-06
6.316e-05
3.085e-03
2.470e-02
1.354e-01
7.586e-01
1.093e+00
6.801e+00
5.572e+00
2.494e-02
8.665e-07

1.441e+01

(4 of 5)
0.OOOe+O0
O .OOOe+00
2.775e-114
1.318e-56
1.126e-34
1.057e-25
3 .447e-17
5.258e-14
l.505e-10

5.258e-14

1. 309e+03

(60.96 cm)
1. 998e-27
2.760e-24
1.802e-22
4.694e-24
4.338e-23
8. 509e-20
3. 264e-12
3.182e-09
5.15le-06
4 .915e-04
9. 854e-03
3.224e-01
1. 816e+00
7. 376e+00
2.573e+01
2.596e+01
8.B71e+01
5.069-e+01
1.461e-01
3.877e-06

2.008e+02

(76.2 cm)
1. 998e-27
2.760e-24
1.802e-22
4.694e-24
4.338e-23
6.985e-23
2.832.e-15
8.920e-12
4 .675e-08

I
: I
I
I
I

. I

1.823e+15

Sensitivity
2.845e+08
6.183e+11
6.381e+13
1 .405e+12
6.594e+12
1. 914e+12
7. 437e+12
7.069e+12
1.128e+13

8.740e+03

Variable
0. OOOe+00
0.OOOe+00
2.800e-112
2.980e-54
4.226e-32
5.323e-23
2.178e-14
3.437e-11
9.139e-08

G . ioe-i'
3.437e-11

U.U0 . i e L
0.1 7.069e+12

z.z~e-

i

i
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,Enercry Activity
MeVf photons/sec

0.2 5.004e+13
0.3 4.150e+13
0.4 2.115e+14
0.5 3.218e+14
0.6 4.833e+14
0.8 3.873e+14
1.0 1.341e+14
1.5 7.817e+13
2.0 1.487e+13
3.0 1.165e+10
4.0 1.447e+05

TOTALS: 1.823e+15

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Sensitivity
2.845e+08
6.183e+11
6.381e+13
1.405e+12
6.594e+12
1. 914e+12
7.437e+12
7.069e+12
1.128e+13
5.004e+13
4.150e+13
2.115e+14
3.218e+14
4.833e+14
3.873e+14
1.341e+14
7. 817e+13
1.487e+13
1.165e+10
1.447e+05

Fluence Rate
NeV/cm2Jsec
No Buildup
1.31le-05
6.458e-04
4.639e-02
4.994e-01
3.487e+00
2.859e+01
5.505e+01
5.744e+02
6.630e+02
4.563e+00
2.058e-04

1.330e+03

Variable
0.OOOe+00
0.OOOe+00
4.511e-130
4.006e-63
8.259e-38
2. 635e-27
1.549e-17
7.117e-14
5.633e-10
1.373e-07
1.276e-05
1.384e-03
2.017e-02
1.784e-01
2.083e+00
5.192e+00
8.287e+01
1.238e+02
1.148e+00
6.125e-05

2.153e+02

Fluence Rate
NVIcm21sec
With Buildu=
4.439e-03
1.543e-01
7.170e+00
5.285e+01
2.669e+02
1.313e+03
1.718e+03
9.391e+03
7. 374e+03
3.166e+01
1.071e-03

2.016e+04

2.329e-26
7.967e-23
1.818e-20
1.06le-21
1.629e-20
3.393e-20
1.483-e-15
1.592e-11
2.4491e-07
6.808e-05
4.397e-03
2.997e-01
2 .917e+00
1.827e+01
1.239e+02
2.045e+02
1.647e+03
1.638e+03
9.234e+00
3.632e-04

3.645e+03

Exoosure Rate
xmRLhr

No BuilduM
2.313e-08
1.225e-06
9 .040e-05
9.802e-04
6.807e-03
5.438e-02
1.015e-0l
9.664e-01
1.025e+00
6.191e-03
2.546e-07

2.162e+00

(5 of 5)
O.oO0e+00
0.000e+00
4.471e-132
1.772e-65
2.200e-40
5.233e-30
2.451e-20
1.089e-16
9.276e-13
2.423e-10
2.420e-08
2.Z96e-06
3.958e-05
3.482e-04
3 .963e-03
9.574e-03
1.394e-01
1. 914e-0l
1.557e-03
7.577e-08

3.463e-01

ExDosure Rate
mR/hr

-With Buildup
7.834e-06
2.927e-04
1.397e-02
1.037e-01
5.209e-01
2.498e+00
3.167e+00
1.580e+01
1. 140e+01
4.296e-02
1.324e-06

3.355e+01

(91.44 cm)
1.998e-27
2.760e-24
1.802e-22
4.694e-24
4.338e-23
6.739e-23
2.347e-18
2.436e-14
4.10le-10
1.202e-07
8.340e-06
5.840e-04
5.725e-03
3.567e-02
2.357e-01
3.774e-01
2.772e+O0
2.534e+00
1.253e-02
4.493e-07

5.973e+e00TOTALS: 1.823e+15

i
I
I



Page : 1
DOS File: 1OSPlGR.MS5
Run Date: August 19, 2005
Run Time: 11:08:04 AM
Duration: 00:00:25

icroShield v5.01 (5.01-00076)
Bnnsylvania Power & Light Co.

EC-RADI- 1j35
. Pae 14

File Ref:
Date:

By:
Checked:

Case Title: Suppression PooCase
Description: . Hour, Grove

Geometry: 7 - Cylinder Volume - Side Shields

I,

I :

. II

I L

0 #
I t

.3

II
,I

.II I
I I

If

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

30 ft
6.6 in

s cm
0.0 in

# 1 304.8 cm
10 ft 0.0 in

x
457.2 cm

15 ft
S

Shields
Shield Name Dimension MaterialDensi
Source 8.13e+05 cm

3 Water 1
Shield 1 243.84 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 1O.00122
Wall Clad .953 cm Iron 7.86

z

Source Input
Grouping Method * Standard indices

Number of Groups s 25
Lower Energy Cutoff - 0.015
Photons < 0.015 : Excluded

Library s Grove
Nuclide
Am-241
Am-242
Am-242m
Am-243
Am-244
Ba-135m
Ba-137m
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Co-60m

CO-sQ

curiel
1.1038e-003
4.7554e-001
7.2160e-005
1.3601e-004
5.6201e-001
4.4479e-001
1.7871e+002
1.4634e+003
2.1280e+003
2.0035e+002
33.6166e+001
2.4493e+001
6.7833e+002
4.6984e+002
1. 9539e+001
1.7871e+001
1.6464e+00l
2.9032e-001
1. 2503e-004
1 .6960e-002
3.2172e-001
1.7334e-001
5.4037e-003

3 .212.-8O2
2.2172-0-0O1

becouerels
4.0842e+007
1.7595e+010
2.6699e+006
5.0323e+006
2.0794e+010
1.6457e+010
6.6124e+012
5.4145e+013
7.8734e+013
7.4130e+012
1.3381e+012
9.0623e+011
2.5098e+013
1.7384e+013
7.2294e+011
6.6124e+O11
6.0917e+011
1.0742e+010
4.6259e+006
6.2753e+008
1.19D3e-010
6.4137e+009
1.9994e+008

3 .19Oe.'-01

.Ci /cm 3

1.3570e-003
5.8460e-001
8.8710e-005
1.6720e-004
6.9090e-Ool
5.4680e-001
2.1970e+002
1.7990e+003
2.6160e+003
2.4630e+002
4.4460e+001
3.0110e+001
8.3390e+042
5.7760e+002
2.4020e+001
2.1970e+001
2.0240e+001
3.5690e-001
1.5370e-004
2.0850e-002
3.955Oe-001
2.1310e-001
6.6430e-003

3. 9SSOQe-OO4

5.0209e+001
2.1630e+004
3.2823e+000
6.1864e+000
2.5563e+004
2.0232e+004
8.1289e+006
6.6563e+OD7
9.6792e+007
9.1131e+006
1.6450e+006
1.1141e+006
3.0854e+007
2.1371 e+007
8.8874e+005
8.1289e+005
7.4888e+005
1.3205e+004
5.6869e+000
7.7145e+002
1.4633e+004
7.8847e+003
2.4579e+002

1 .4633oi...Od

1 -



Page : 2 .
DOS File: lOSPlGR.MS5
Run Date: August 19, 2005
Run:Time: 11:08:04 AM
Duration: 00:00:25

6C-RADN-1 135
Page 155

Nuclide
Cs-132
Cs-134
Cs-134m
Cs-136
Cs-137
Cs-138
Cs-139
Eu-152m
Eu-154
Eu-155
Eu-156
1-128
1-130
1-131
1-132
1-133
1-134
1-135
La-140
La-141
La-142
Mo-99
Mo-101
Nb-95
Nb-95m
Nb-96
Nb-97
Nb-97m
Nd-147
Nd-149
Np-236m
Np-238
Np-239
Np-240
Pd-109
Pm-147
Pm-148
Pm-148m
Pm-149
Pm-151
Pr-142
Pr-143
Pr-144
Pr-144m
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-243
Rb-86
Rb-88
Rh-103m

Rh- 86-

. curies
2.3565e-001
1.2511e+003
2.0621e+002
3.9859e+002
9.4359e+002
4.8636e+003
1.2307e+002
1.0005e-003
4.5935e-002
1.8888e-002
1.1884e+000
1.4666e+001
1.6358e+002
6.9834e+003
1.0176e+004
1.4219e+004
1. 1421e+004
1.2421e+004
9.1105e+000
6.9834e+000
5.3866e+000
1.0892e+002
5.8193e+000
8.3703e+000
9.2813e-002
1.3161e-002
8.1832e+000
7.5316e+000
3.1423e+000
1.2372e+000
5.1125e-005
5.0458e+000
2. 2947e+002
2.1865e-001
2 .1450e+001
1.0908e+000
8, 7445e-001
1. 6863e-001
2.7934e+000
9.2813e-001
3.0789e-001
7. 0167e+000
6.5840e+000
9.2081e-002
7. 2909e-005
4. 9628e-002
5.2540e-003
8.4760e-003
2.0865e+o00
3.9574e+000
1.1762e+001
3.5124e+003
9.3139e+001

j:g p406
1. 17620aOC)1

,beccruerels5
8.7192e+009
4.6290ee013
7.6297e+012
1.4748e+013
3.4913e+013
1.7995e+014
4.5537e+012
3.7020e+007
1.6996e+009
6.9886e+008
4.3972e+010
5.4265e-011
6.0526e+012
2. 5839e+014
3.7652e+014
5.2610e+014
4.2257e+014
4.5959e+014
3. 3709e+011
2.5839e+D11
1. 9930e+011
4.0300e+012
2.1532e+011
3.0970e+011
3.4341e+009
4.8697e+008
3.0278e+011
2.7867e+011
1.1627e+011
4.5778e+O10
1.8916e+006
1. 8669e+011
8.4904e+012
8.0901e+009
7.9366e+011
4.0360e+014
3.2355e+010
6.2392e+009
1.0335e+011
3.4341e+01O0
1.1392e+.10
2.5962e+011
2.4361e+011
3.4070e+009
2.6976e+006
1.8362e+009
1.9440e+008
3.1361e+008
7.7199e+010
1.4642e+011
4.3521e+011
1.2996e+014
3.4461e+012

4 .3'821X6211

vci/cm
3

2.8970e-001
1.5380e+003
2.5350e+002
4.9000e+002
1.1600e+003
5.9790e+003
1.5130e+002
1.230Oe-003
5.6470e-002
2.3220e-002
1.4610e+000
1.8030e+001
2.0110e+002
8.5850e+003
1.2510e+004
1.7480e+004
1.4040e+004
1.5270e+004
1.1200e+001
8.5850e+000
6.6220e+000
1.3390e+002
7.1540e+000
1.0290e+001
1.1410e-001
I.G618Oe-002
1.0060e+001
9.2590e+000
3.8630e+000
1.5210e+-000
6.2850e-005
6.2030e+000
2.8210e+002
2.6880e-001:
2.6370e4001
1.3410e+000
1.0750e+000
2.0730e-001
3.4340e+0O0
1.1410e+000
3.7850e-001
8.6260e+000
8.0940e+000
1.1320e-o01
8.9630e-005
6. OlOe-002
6.4590e-003
1.0420e-002
2.5650e+000
4.8650e+000
1.4460e+001
4.3180e+003
1.1450e+002

1 .44604-001

Ba/cm 3
1.0719e+004
5.6906e+007
9.3795e+006
1.8130e+007
4.2920e+007
2.2122e+008
5.5981e+006
4.5510e+001
2.0894e+003
8.5914e+002
5.4057e+004
6.6711e+005
7.4407e+006
3.1764e+008
4.6287e+008
6.4676e+008
5.1946e+008
5.6499e+008
4.1440e+O05
3.1764e+005
2.4501e+005
4.9543e+006
2.6470e+005
3.8073et005
4.2217e+003
5.9866e+002
3.7222e+005
3.4258e+005
1.4293e+005
5.627.7e+004
2.3254e+000
2.2951e+005
1.0438e+007
9.9456e+003
9.7569e+005
4.9617e+004
3.9775e+004
7.6701e+003
1.2706e+005
4.2217e+104
1.'4O4e0i4eo
23.1916e+005
2.4 994e+oo$
4.218 e+00

[2.2574e+003
12. 389e+002
3.8$54e+,02
9 . 400e+004
1.800le+005
5.3502e+005
1.5977e+008
4.2365e+006

5. 3'502..00S

I

I I
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Page : 3
DOS File: 1OSPlGR.MS5
Run Date: August 19, 2005
Run Time: 11:08:04 AM
Duration: 00:00:25

EO.RADN- 1135
Page 156

Nuclide carigi
Rh-105m 1.6253e+001
Rh-106 3.7239e+001
Ru-103 9.3139e+001
Ru-lOS 5.6949e+001
Ru-106 3.7239e+001
Sb-122 2.3028e+000
Sb-124 1.0575e+000
Sb-125 1.4918e+001
Sb-126 5.0441e-001
Sb-126m 6.7239e-002
Sb-127 1.0144e+002
Sb-129 3.2668e+002
Sm-151 2.9593e-003
Sm-153 2.2776e+000
Sr-89 1.1225e+003
Sr-90 1.4219e+002
Sr-91 1.3218e+003
Sr-92 1.1722e+003
Sr-93 6.3513e+000
Tc-99 1.2015e-003
Tc-99m 9.7287e+001
Tc-101 2.1743e+001
Te-123m 1.0558e-002
Te-12Sm 3.2928e+000
Te-127 1.0144e+002
Te-127m 1.7294e+001
Te-129 3.4750e+002
Te-129m 7.2494e+001
Te-131 4.8131e+002
Te-131m 2.2947e+002
Te-132 1.6627e+003
Te-133 1.5878e+002
Te-133m 5.1043e+002
Te-134 7.8481e+002
Y-90 5.9308e-001
Y-91 5.8535e+000
Y-91m 3.2220e+000
Y-92 5.9528e+000
Y-93 4.3893e+000
Zr-89 2.3842e-003
Zr-93 1.2934e-006
Zr-95 8.3378e+000
Zr-97 7.9310e+000

becauerel s
6.0134e+011
1.3779e+012
3.4461e+012
2.1071e+012
1.3779e+012
8.5205e+010
3.9126e+010
5.5198e+011
1.8663e+010
2.4878e+009
3.7531e+012
1.2087e+013
1.0949e+008
8.4272e+010
4.1534e+013
5.261Oe+012
4.8908e+013
4.3370e+013
2.3500e+011
4.4454e+007
3.5996e+012
8.0450e+011
3.9066e+008
1. 2183e+Oll
3.7531e+012
6.3987e+011
1.2858e+013
2.6823e+012
1.7809e+013
8.4904e+012
6. 1519e+013
5.8750e+012
1 .8886e+013
2.9038e+013
2.1944e+010
2. 1658e+011
1.1922e+011
2.2025e+011
1.6240e+011
8.8215e+007
4.7855e+004
3.0850e+011
2.9345e+011

ACi/ c3
1. 9980e+001
4.5780e+:001
1.1450e+002
7.0010e+001
4.5780e+001
2.8310e+000
1.3000e+000
1.8340e+001
6.2010e-001
8.2660e-002
1.2470e+002
4.0160e+002
3.6380e-003
2.8000e+000
1.3800e+003
1.7480e+002
1.6250e+003
1.4410e+003
7.8080e+000
1.477De-003
1. 1960e+002
2.6730e+001
1.2980e-002
4.0480e+000
1.2470e+002
2.1260e+001
4.2720e+002
8.9120e+001
5.9170e+002
2.8210e+002
2.0440e+003
1.9520e+002
6.2750e+002
9.6480e+002
7.2910e-001
7.1960e+000
3.9610e+000
7.3180e+000
5.3960e+000
2.931Oe-003
1. 5900e-006
1.0250e+001
9.7500e+t000

EBa/cm 3

7.3926e+005
1 .6939e+006
4.23659+006
2.5904e+006
1.6939e+006
1.0475e+005
4.8100e+004
6.7858e+005
2.2944e+004
3.0584e+003
4.6139e+006
1.4859e+007
1.3461e+002
1. 0360e+005
5.1060e+007
6.4676e+006
6.0125e+007
5.3317e+007
2.8890e+005
5.4649e+001
4.4252e+-006
-9.8901e+005
4.8026e+002
1.4978e+005
4.6139e+006
7.8662e+005
1.5806e+007
3.2974e+006
2 .1893e+007
1.0438e+007
7.5628e+007
7.2224e+006
2.3218e+007
3.5698e+007
2.6977e+D04
2. 6625e+005
1.4656e+005
2. 7077e+005
1.9965e+005
1.0845e+002
5.8830e-002
3.7925e+005
3.6075e+005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

Results

circumrerenriai
V nifrpttinn ayu1il

zu



Page : 4
DOS File: 1OSP1GR.MS5
Run Date: August 19, 2005
Run Time: 11:08:04 AM
Duration: 00:00:25

EC-RADN 1135
Page 157

Enercry Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

8.979e+09
9.797e+11
1. 057e+14
2.595e+12
8.101e+12
2.078e+12
1.522e+13
1.149e+13
6.122e+13
1.080e+14
8.913e+13
3.274e+14
7.714e+14
7.515e+14
1.339e+15
6.105e+14
5.759e+14
1. 614e+14
2. 061e+13
1.256e+12
1.863e+11

4.963e+15

Fluence Rate
MeV/cm2 / sec
No BuilduR
0.000e+00
0.OOOe+00

1.179e-307
2.007e-151
1.172e-94
3.624e-70
1.533e-48
2.485e-40
3.615e-31
7.01le-27
3.674e-22
1.756e-18
8.155e-16
4.948e-14
4.388e-11
1.883e-09
3.362e-06
9.629e-05
2.825e-03
3.919e-03
4.41le-03

1.126e-02

Fluence Rate Exposure Rate
MeV/Cc2 2lsec mR/hr
With Builduo No Buildun

7.352e-25 0.000e+00
1.262e-22 0.000e+00
3.012e-20 1.169e-309
1.961e-21 8.87Be-154
2.00le-20 3.122e-97
3.684e-20 7.199e-73
6.419e-19 2.426e-51
2.241e-18 3.801e-43
6.540e-17 5.953e-34
2.683e-16 1.237e-29
2.925e-16 6.969e-25
3.170e-15 3.421e-21
6.958e-13 1.601e-18
2.714e-11 9.658e-17
1.181e-08 8.346e-14
2.903e-07 3.471e-12
2.132e-04 5.657e-09
3.613e-03 1.489e-07
5.620e-02 3.833e-06
5.326e-02 4.849e-06
4.580e-02 5.-057e-06

Exrosure Rate
mR/hr :

With Buildup
6.306e-26
4.372e-24
2.986e-22
8.672e-24
5.330e-23
7.317e-23
1.016e-21
3.428e-21
1. 077e-19
4.735e-19
5.548e-19
6.176e-18
1.366e-15
5.297e-14
2.246e-11
5.351e-10
3.587e-07
5.587e-06
7.625e-05
6.589e-05
5.250e-05

2.006e-041.591e-01 1. 389e-05



MicroShield v5.01 (5.01-00076)
Pennsylvania Power a Light Co.

Page :1
DOS File: 10SPlI38.MS5 EC-RAON-1135
Run Date: August 19, 2005 Page t15
Run Time: 11:08:31 AM
Duration: 00:00:24

File Ref:
Date:

By:
Checked:

Case Title: Suppression Pool
Description: 1 Hour, ICRP38

Geometrys 7 - Cylinder Volume - Side Shields

II

I I

II1
I I
I I

S I

I I

II
i I

; ,

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

30 ft
6.6 in

z
0 cm

0.0 in

X.
# 1 304.8 cm

10 ft 0.0 in

y
457.2 cm
: 15 ft

Shields
Shield Name Dimension HaterialDensity
Source 8.13e+05 cm3 Water 1
Shield 1 243.84 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method t Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : ICRP-38
NUclide curies b ruerels &Ci1cml Bq/cm3

Cs-135m I .1559e+002 4.276Be+012 1.4210e+002 5.2577e+006
Eu-157 1.1006e-001 4.0722e+009 1.3530e-001 5.0061e+003
Eu-158 1.8725e-002 6.9284e+008 2.3020e-002 8.5174e+002
La-143 3.8573e-00l 1.4272e+010 4.7420e-001 1.7545e+004
Nd-151 3.3587e-002 1.2427e+009 4.1290e-002 1.5277e+003
Pm-150 1.8587e-002 6.8772e+008 2.2850e-002 8.4545e+.002
Pr-145 4.4560e+000 1.6487e+011 5.4780e+000 2.0269e+005
Pr-147 1.5732e-001 5.8208e+009 1.9340e-001 7.1558e+003
Rh-106m 9.4766e-001 3.5063e+010 1.1650e+000 4.3105e+004
Rh-107 6.8581e+000 2.5375e+011 8.431Oe+000 3.1195e+005
Sb-128a 1.6627e+001 6.1519e+011 2.0440e+001 7.5628e+005
Sb-128b 9.8914e+001 3.6598e+012 1.2160e+002 4.4992e+006
Sb-130 4.3812e+001 1.6210e+012 5.3860e+001 1.9928e+006
Sb-131 1.5211e+002 5.6282e+012 1.8700e+002 6.9190ee+006
Se-81 8.7282e+000 3.2294e+011 1.0730e+001 3.9701e+005
Se-81m 2.0450e+000 7.5665e+010 2.5140e+000 9.3018e+004
Se-83 1.0306e+001 3.8133e+011 1.2670e+001 4.6879e+005
Sm-155 2.8633e-002 1.0594e+009 3.5200e-002 1.3024e+003
Sm-156 1.0371e-001 3.8374e+009 1.2750e-001 4.7175e+003
Y-94 8.5167e-001 3.1512e+010 1.0470e+000 3.8739e+004
Y-95 1.5130e-001 5.5981e+009 1.8600e-001 6.8820e+003

I
i

. i

i

I

i
i

i

II

IjV-Qic

Buildup

1s isafQlffs5i mi-tO 1 .Rlfl0~ aO J.f -$/A9e+- Y4



Page : 2
DOS File: 10SP1I38.KS5
Run Date: August 19, 2005
Run Time: 11:08:31 AM
Duration: 00:00:24

Integration Parameters
Radial
Circumferential
Y Direction (axial)

EC-RAON-1135

Page tr9

20
20
25

Enerov Activity
MeV photons/sec

0.015 2.062e+07
0.02 4.509e+09
0.03 5.594e+11
0.04 1.400e+10
0.05 1.170e+09
0.06 1.056e+09
0.08 2.406e+09
0.1 4.909e+10
0.15 1.781e+11
0.2 1.388e+12
0.3 5.283e+12
0.4 7.197e+11
0.5 2.518e+12
0.6 5.857e+12
0.8 2.252e+13
1.0 6.278e+12
1.5 1.590e+12
2.0 1.230e+12
3.0 7.760e+10
4.0 3.370e+08

Fluence Rate
MeV/cm/Lec
No Buildun
0.OOOe+00
0.OOe+00
6.239e-310
1.083e-153
1. 693e-98
1.842e-73
2.423e-52
1.061e-42
1.051e-33
9. Olle-29
2.178e-23
3.859e-21
2.662e-18
3.856e-16
7.380e-13
1.937e-11
9.282e-09
7.339e-07
1.064e-05
1.052e-06

1.243e-05

Results
Fluence Rate
MeV/cm2 /sec

With Buildup
1.688e-27
5.809e-25
1.594e-22
1.057e-23
2.891e-24
1.872e-23
1.015e-22
9.570e-21
1.902e-19
3.449e-18
1.734e-17
6.967e-18
2.271e-15
2.115e-13
1.986e-10
2. 985e-09
5 .886e-07
2.753e-05
2.116e-04
1.429e-05

2.541e-04

Exnosure RateExoosure Rate
mRF/hr

-No Buildun
0 .OOOe+00
0 .OO0e+00
6.183e-312
4.788e-156
4.511e-101
3.659e-76
3.834e-55
1.624e-45
1.732e-36
l.590e-31
4.131e-26
7.520e-24
5.225e-21
7.527e-19
1. 404e-15
3.570e-14
1. 562e-11
1. 135e-09
1.443e-08
1. 301e-09

1.688e-08

.mRlhr
With Buildup,
1.448e-28
2.012e-26
l.580e-24
4.677e-26
7.700e-27
3.719e-26
1.606e-25
1.464e-23
3.133e-22
6.086e-21
3.289e-20
1.358e-20
4.458e-18
4.128e-16
3.778e-13
5.503e-12
9.902e-I0
4.258e-08
2.871e-07
1.768e-08

3.484e-07

i
I

I i

TOTALS: 4.827e+13 i
iI

i ,

.tR!,

I;
II
i;

I

1

I



Page :1
DOS File: lOSPlRAD.MS5
Run Date: August 19, 2005
Run Time: 11:08:55 AM
Duration: 00:00:24

LcroShield v5.01 (5.01-00076)
mnnsylvania Power & Light Co.

ECoRADN 1135
Pago 160

File Ref:
Date: .

By:
Checked:

Case Title: Suppression Pool
Description: . Hour, RADTRAD

Geometryt 7 - Cylinder Volume - Side Shields

I I

II

Il

IIf

IP
I I
IIa
II

II
I'

Height
Radius

Source Dimensions
914.4 ,cm

16.828 cm

Dose Points

.

30 ft
6.6 in

z
0 cm

0. 0 in
# 1 304.8 cm

10 ft 0.0 in

y
457.2 cm

15 ft

-x

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Shield 1 243.84 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method s Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 t Excluded

Library s Grove
Nucliide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
I-131
I-132
I-133
I-134
1-135
La-140
La-141
La-142
Mo-99

La-3 41

curies
1.1038e-003
1.7871e+002
1.4634e+003
2.1280e+003
1.9539e+001
1.7871e+001
1.6464e+001
2.9032e-001
1. 6960e-002
3.2172e-001
1.7334e-001
1 .2511e+003
3.9859e+002
9.4359e+002
6.9834e+003
1.0176e+004
1.4219e+004
1.1421e+004
1.2421e+004
9.1105e+000
6.9834e+000
5.3866e+000
1.0892e+002

6. 9104+880
6 9-AI04s"000

becouerels
4.0842e+007
6.6124e+012
5.4145e+013
7.8734e+013
7.2294e+011
6.6124e+Q11
6.0917e+011
1.0742e+010
6.2753e+008
1.1903e+010
6.4137e+009
4.6290e+013
1.4748e+013
3. 4913e+013
2.5839e+014
3 .7652e+014
5.2610e+014
4.2257e+014
4.5959e+014
3.3709e+011
2.5839e+011
1.9930e+O11
4.0300e+012

2 . 5989Qo&OI1

&:Ci:cm3

1.3570e-003
2.1970e+002
1.7990e+003
2.6160e+003
2.4020e+001
2.1970e+001
2.0240e+001
3.5690e-001
2.0850e-002
3.9550e-001
2.1310e-001
1.5380e+003
4.9000e+002
1.1600e+003
8.5850e+003
1.2510e+004
1.7480e+004
1.4040e+004
1.5270e+004
1.1200e+001
8.5850e+000
6.6220e+000
1.3390e+g002

R.S250,04,00

5.0209e+001
8.1289e+006
6.6563e+007
9.6792e+.007
8.8874e+005
8.1289e+005
7.4888e+005
1.3205e+004
7.7145e+002
1.4633e+004
7.8847e+003
5.6906e+007
1.8130e+007
4.2924&e+007
3 .176 4e4-008
4.6287e+008
6.4676e+008
5.1948e+008
5. 6499e+008
4.1440e+005
3.1764e+005
2.4501e+005
4.9543e+006

P .. I f 4 ~ ~ 0



Page : 2
DOS file; 1OSPIRAD.MS5
Run Date: August 19, 2005
Run Time: 11:08:55 AM
Duration: 00:00:24

EC-RADN-1 129
Page t61

Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

Curies
3.1423e+000
2.2947e+002
7.0167e+000
6.5840e+000
4.9628e-002
5.2540e-003
8.4760e-003
2.0865e+000
1.1762e+001
9.3139e+001
6.0683e+001
3.7239e+001
9.3139e+001
5.6949e+001
3.7239e+001
1.0144e+002
3.2668e+002
1.1225e+003
1.4219e+002
1.3218e+003
1.1722e+003
9.7287e+001
1.0144e+002
1.7294e+001
3.4750e+002
7.2494e+001
2.2947e+002
1.6627e+003
5.9308e-001
5.8535e+000
5.9528e+000
4.3893e+000
8.3378e+000
7.9310e+000

becauergls
1.1627e+011
8.4904e+012
2.5962e+011
2.4361e+011
1.8362e+009
1.9440e+008
3.1361e+008
7.7199e+010
4.3521e+011
3.4461e+012
2.2453e+012
1.3779e+012
3.4461e+012
2.1071e+012
1.3779e+012
3.7531e+012
1.2087e+013
4.1534e+013
5.2610e+012
4.8908e4013
4.3370e+013
3.5996e+012
3.7531e+012
6.3987e+011
1.2858e+013
2.6823e+012
8.4904e+012
6.1519e+013
2.1944e+010
2.1658e+01l
2.2025e+01}
1.6240e+011
3.0850e+011
2.9345e+011

uCiicm3 Ba/cm3

3 .8630e+000 1.4293e+00'5
2.8210e+002 1.0438e+007
8.6260e+000 3.1916e+005
8.0940e+000 2.9948e+005
6.101Oe-002 2.2574e+003
S.4590e-003 2.3898e+002
1.0420e-002 3.8554e+002
2.5650e+000 9.4905e+004
1.4460e+001 5.3502e+005
1.1450e+002 4.2365e+006
7.4600e+001 2.7602e+006
4.5780e+001 1.6939e+006
1.1450e+002 4.2365e+006
7.0010e+001 2.5904e+006
4.5780e+W01 1.6939e+006
1.2470e+002 4 .6139e+006
4.0160e+002 1.4859e+OD07
1.3800e+003 5.1060e+007
1.7480e+002 6.4676e+006
1. 6250e+003 6.0125e+007
1.4410e+003 5.3317e+007
1.1960e+002 4.4252e+006
1.2470e+002 4.6139e+006
2.1260e+001 7.8662e+005
4.2720e+002 1.5806e+007
8.9120e+001 3.2974e+006
2.8210e+002 1.0438e+007
2.0440e+003 7.5628e+007
7.2910e-001 2.6977e+004
7.1960e+000 2.6625e+005
7.3180e+000 2.7077e+005
5.3960e+000 1.9965e+005
1.0250e+001 3.7925e+005
9.7500e+000 3.6075e+005

I

I

1 Aitv%
- - -

The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

Enerovy
MeV

0.015
0.02
0.03
0.04
O.A05

Activity
photons/sec

4.042e+08
7.059e+11
8.601e+13
1.956e+12
8.088e+12

Results
Fluence Rate Fluence Rate ExDosure Rate
MeV/cm2/sec MeV/CM2/seC mR/hr
No Buildup With Buildup No Bu i Id=
0.000e400 3.309e-26 0.00Oe+00
0.OOOe+00 9.094e-23 0.OOOe+00
9.592e-308 2.450e-20 9.506e-310
1.513e-151 1.478e-21 6.691e-154
1.170e-94 1.998e-20 3.1-17e-97

Exposure Rate
mE/hr

With Buildup
2.838e-27
3.150e-24
2.428e-22
6.'536e-24
5.321e-23

U.03 8.b6le+13
n nAA 1 0 c~=.1 I

9-b!Je-3U$
1 I 12c M_ 1',1

2.4b5e-20
1 A17Q-1_

Y.5Ube-310
4 ;1_1A

2.428e-22
4 < 4cb-1A



Page : 3
DOS File: 1OSPIRAD.MS!
Run Date: August 19, .
Run Time: 11:08:55 AM
Duration: 00:00:24

Eerc Activity
NeV nhotonsisec

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

2.067e+12
8. 077e+12
9.345e+12
4.235e+13
8.365e+13
6.692e+13
3.055e+14
6.776e+14
7.274e+14
1.270e+15
5.217e+14
4.210e+14
9.745e+13
6.662e+10
5.232e+09

4.330e+15

?005

Fluence Rate
MeVIcm2/sec
No Buildun
3.604e-70
8.134e-49
2 .020e-40
2.500e-31
5.429e-27
2.758e-22
1.639e-18
7.'164e-16
4.789e-14
4.163e-11
1.609e-09
2.458e-06
5.812e-05
9.133e-06
1.633e-05

8.605e-05

MeVlcm2/sec
With Builduv
3.663e-20
3.407e-19
1.822e-18
4.524e-17
2.078e-16
2.196e-16
2.958e-15
6.112e-13
2.627e-11
1.121e-08
2.481e-07
1.559e-04
2.181e-03
1.817e-04
2.219e-04

2.740e-03

No Buildup
7.159e-73
1.287e-51
3.090e-43
4.117e-34
9.582e-30
5.232e-25
3.193e-21
1.406e-18
9.348e-17
7.918e-14
2.966e-12
4.136e-09
8. 98&e-08
1.239e-08
2.020e-08

1.266e-07

Fluence Rate Exposure Rate

EC-RAD-N 129
Page 162

Exposure Rate
mR/hr

With- Bui Idup
7.277e-23
5.391e-22
2.787e-21
7.449e-20
3.667e-19
4.165e-19
5.764e-18
1.200e-15
5. 127e-14
2.131e-11
4.572e-10
2.622e-07
3.372e-06
2.465e-07
2.745e-07

4.156e-D6

.,

i
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Paage : 1
DOS File: 1OSPSGR.MS5

i Run Date: August 19, 2005
Run Time: 11:10:33 AM
Duration: 00:00:25

:roShield vS.0l (5.01-00076)
=nsylvania Power & Light Co.

EC.RAON-1 135
Page 163

FiLe Ref:
Date:

By:
Checked:

- - -- #-. - -- - - -- Q -- - - - .

case Tilte: Suppression Pool
Descriptions 8 Hour, GROVE

Geometry: 7 - Cylinder Volume - Side Shields

II

II
* I

II

II
'I

I I

'I

tI
CI
Ii

SI.

:I

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

30 ft
6.6 in

0 cm
0. 0 in

#1 304.8 cm
10 ft 0. 0 in

X
457.2 cm

15 ft

-x

Shields
jShigId Name Dimension MaterialDensity

Source 8.13e+05 cm3 Water 1
Shield 1 243.84 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.8,6 I

Nuclide
Am-241 1.
Am-242 3.
Arn-242m 7.
Arn-243 1.
Am-244 3.,
Ba-135m 3.'
Ba-137m 1.'
Ba-139 4.
Ba-140 2.
Ba-141 2.
Ba-142 4.;
Br-82 2.:
Br-83 9.:
Br-84 4.'
Ce-141 1.'
Ce-143 1.'
Ce-144 1.i
Cm-242 2.!
Cm-243 I1.:
Cm-244 1.l
Co-58 3.:
Co-60 1.'
Cc-60m
RIZ4 1:i
CA-SR 3.'

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff s 0.015
Photons < 0.015 : Excluded

Library s Grove
cur becagergla VCi/CM3 BLrm3

1071e-003 4.0962e+007 1.3610e-003 5.0357e+001
5246e-001 1.3041e+010 4.3330e-001 1.6032e+004
2160e-005 2.6699e+006 8.8710e-005 3.2823e+000
3601e-004 5.0323e+006 1.6720e-004 6.1864e+000
4579e-001 1.2794e+010 4.2510e-001 1.5729e+004
1573e-001 1.3902e+010 4.6190e-001 1.7090e+.004
7871e+002 6.6124e+012 2.1970e+002 8.1289e+006
6968e+001 1.7378e+012 5.7740e+001. 2.1364e+006
0946e+003 7.7500e+013 2.5750e+003 9.5275ef007
4029e-005 8.8907e+005 2.9540e-OOS 12J0930e+6D0
2811e-011 1.5840e+000 5.2630e 011 :i.19473e-0bE
1345e+001 7.8975e+011 2.6240e600l 9J`7-08et005
1268e+001 3.3769e+012 1.122Oe+002 i411514e..006
9734e-002 1.8401e+009 6.1140e4002. 2.12622e+003
9449e+001 7.1963e+011 2.3910e+00t 9.8467e+005
5463e+001 5.7215e+011 1.9010e+ ., t 7.4337e+005
5464e+001 6.0917e+D11 2.0240e+001- 7.'4888e+005
R032e-001 1.0742e+010 3.5690e-4O0V1.3205e+004
2503e-004 4.6259e+006 1.5370e-004 5.6869e+000
6960e-002 6.2753e+008 2.0850e-1002 7.7145e+002
2090e-001 1.1873e+010 3.9450e-001 1.4597e+004
7334e-001 6.4137e+009 2.1310e-001 7.8847e+003

i
i

1 ! 1
1. L I

I I , ,

I I,

;: I

I

II

Wes( -Bel 9 21. 9R73 +O 8f I .94 Sfl -f 01 I c 7 s9:42B8409
1 .14SCJ7P4-004



Page : 2
DOS File: 1OSP8GR.MS5
Run Date: August 19, 2005
Run Time: 11:10:33 AM
Duration: 00:00:25

EC-RADN-1 135
Page 164

Nuclide
Cs-132
Cs-134
Cs-134m
Cs-136
Cs-137
Cs-138
Cs-139
Eu-152m
Eu-154
Eu-155
Eu-156
I-128
I-130
I-131
1-132
1-133
I-134
I-135
La-140
La-141
La-142
Mo-99
Mo-101
Nb-95
Nb-95m
Nb-96
Nb-97
Nb-97m
Nd-147
Nd-149
Np-236m
Np-238
Np-239
Np-240
Pd-109
Pm-147
Pm-148
Pm-148m
Pm-149
Pm-151
Pr-142
Pr-143
Pr-144
Pr-144m
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-243
Rb-86
Rb-88
Rh-103m

Rh-126.

.Cries
2.2858e-001
1.2511e+003
3.8947e+001
3.9240e+002
9.4359e+002
6.2350e-001
2.8308e-012
5.9519e-004
4.5935e-002
1.8888e-002
1.1746e+000
1.2771e-004
1.1071e+002
6.8337e+003
9.6799e+003
1.1372e+004
9.9728e+001
5.9357e+003
9.0454e+000
2.0450e+000
2.2182e-001
1.0103e+002
1.2763e-008
8.3703e+000
9.2813e-002
1.0680e-002
6.3749e+000
5.6493e+000
3.0862e+000
7.4153e-002
4.1152e-005
4.5886e+000
2.1036e+002
1.9783e-003
1.5049e+001
1.0908e+000
8.4435e-001
1.6789e-001
2.5835e+000
7.8147e-001
2.3874e-001
7.0167e+000
6.5840e+000
9.2081e-002
7.2575e-005
4.9628e-002
5.2540e-003
8.4760e-003
2.0865e+000
1.4878e+000
1.1640e+001
6.4424e+002
9.2732e+U01

§14pe+-l0
1 . 16doo | 001

becouerel s
8.4573e+009
4.6290e+013
1.4411e+012
1. 4519e+013
3.4913e+013
2.3070e+010
1.0474e-001
2.2022e+007
1 .6996e+009
6.9886e+008
4.3460e+010
4.7253e+006
4.0962e+012
2.5285e+014
3.5816e+014
4.2076e+014
3.6899e+012
2.1962e+014
3.3468e+011
7.5665e+010
8.2075e+009
3.7381e+012
4.7223e+002
3.0970e+011
3.4341e+009
3.9518e+008
2.3587e+011
2.0903e+011
1.1419e+011
2.7437e+009
1.5226e+006
1. 6978e+011
7.7832e+012
7.3197e+007
5.5680e+011
4.0360e+010
3.1241e+010
6.2121e+009
9.5589e+010
2.8914e+010
8.8335e+009
2.5962e+011
2 .4361e+011
3.4070e+009
2.6853e+006
1.8362e+009
1.9440e+008
3.1361e+008
7.7199e+010
5.5048e+010
4.30r69e+011
2.3837e+013
3.4311e+012

, . 3069o+O11

2.8100e-001
1.5380e+003
4.7880e+001
4.8240e+002
1.1600e+003
7.6650e-001
3.4800e-012
7.3170e-004
5.6470e-002
2.3220e-002
1.4440e+000
1.5700e-004
1.3610e+002
8.4010e+003
1.1900e+004
1. 3980e+004
1.2260e+002
7.2970e+003
1.1120e+001
2.5140e+000
2.7270e-001
1.2420e+002
1.5690e-008
1.0290e+0O1
1.1410e-001
1.,3130e-002
7.8370e+000
6.9450e+000
3.7940e+000
9.1160e-002
5.059De-005
5.6410e+000
2.5860e+002
2.4320e-003
1.6500e+001
1.3410e+000
1.0380e+000
2.0640e-001
3.1760e+000
9.6070e-001
2.9350e-001
8.6260e+000
8.0940e+000
1.1320e-001
8.9220e-005
6.101Oe-002
6.4590e-003
1.0420e-002
2.5650e+000
1.8290e+000
1.4310e+001
7.9200e+002
1.1400e+002

I ;OMpte$8Bb
1 .d3100o -001

Balcrm 3

1 .0397e+004
5.6906e+007
1.7716e+006
1.7849e+007
4.2920e+007
2.8361e+004
1.2876e-007
2. 7073e+001
2.0894e+003
8.5914e+002
5.3428e+004
5. 8090e+000
5.0357.e+006
3.1084e+O08
4.4030e+008
5.1726e+008
4.5362e+006
2.6999e+008
4.1144e+005
9.3018e+004
1. 009Oe+004
4 . 5954e+006
5.8053e-004
3.8073e+005
4.2217e+003
4.8581e+002
2.8997ee+005
2.5697e+005
1.4038e+005
3.3729e+003
1.8718e+000
2. 0872e+005
9.5682e+006
8.9984e+001
6.8450e+005
4.9617e+004
3.8406e+004
7.6368e+003
1. 1751e+005
3.5546e+004
1.0860e+004
3.1916e+0050
2.9948e+005
4.1884e+003
3.'3011e+000
2.2574e+003
2.3898e+002
3 ;554e+002
9.4905e+004
6.7673e+004
5.2947e+005
2.9304e+007
4.2160e+006

;)25Vlel+M
S.2-941+00's
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Nuclide
Rh-105m
Rh-106
Ru-103
Ru-105
Ru-106
Sb-122
Sb-124
Sb-125
Sb-126
Sb-126m
Sb-127
Sb-129
Smr-151
Sm-153
Sr-89
Sr-90
Sr-91
Sr-92
Sr-93
Tc-99
Tc-99m
Tc-101
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
Y-90
Y-91
Y-91m
Y-92
Y-93
Zr-89
Zr-93
Zr-95
Zr-97

curies
5.4452e+000
3.7239e+001
9.2732e+001
1.9124e+001
3.7239e+001
2.1369e+000
1.0575e+000
1.4918e+001
4.9636e-001
9.,0617e-004
9.7287e+001
1.0811e+002
2.9658e-003
2.0515e4000
1.1225e+003
1.4219e+002
7.9473e+002
1.9539e+002

beccuerels
2.0147e+011
1. 3779e+012
3.4311e+012
7.0759e+011
1.3779e+012
7.9066e+010
3.9126e+010
5.5198e+O11
1.8365e+010
3.3528e+007
3.5996e+012
3.9999e+012
1. 0973e+008
7.5905e+010
4.1534e+013
S.2610e+012
2.9405e+013
7.2294e+012

1.2015e-003 4.4454e+007
9.4359e+001 3.4913e+012
2.2736e-007 8.4122e+003
1.0558e-002 3.9066e+008
3.2928e+000 1.2183e+011
1.0062e+002 3.7230e+012
1.7294e+001 6.3987e+011
1.6627e+002 6.1519e+012
7.2242e+001 2.6729e+012
4.3893e+001 1.6240e+012
1.9539e+002 7.2294e+012
1.5626e+003 5.7817e+013
6.0186e-001 2.2269e+010
2. 6599e+000 9. 8418e+010
7.4153e-001 2.7437e+O10
5.8917e-001 2.1799e+010
5.8202e+000 2.1535e+011
2.0181e+000 7.4671e+010
2.8430e+000 1.0519e+011
2.7136e+000 1.0040e+011
2.2410e-003 8.2918e+007
1.2934e-006 4.7855e+004
8.3052e+000 3.0729e+011
5.9389e+000 2.1974e+011

"~Ci Mm3
6. 6940e+000
4.5780e+001
1.1400e+002
2.3510e+001
4.5780e+001
2.6270e+000
1.3000e+000
11.8340e+001
6.1020e-001
1.1140e-003
1.1960e+002
1. 3290e+002
3.6460e-003
2.5220e+000
1.3800e+003
1.7480e+002
9.7700e+002
2.4020e+002

1.4770e-003
1.1600e+002
2.7950e-007
1.2980e-002
4.0480e+000
1.2370e+002
2.1260e4001
2.0440e.002
8.8810e+001
5.3960e+001
2.4020e+002
1 .9210e+003
7.73990e-001
3.2700e+000
9.1160e-001
7.2430e-001
7.1550e+000
2.4810e+000
3.4950e+000
3.3360e+000
2.7550e-003
1.5900e-006
1.0210e+001
7.3010e+000

Bo/cm3

2.4768e+005
1.6939e+006
4.2i80e+006
8.6987e+005
1.6939e+006
9.7199e+004
4.8100e+004
6.7858e+005
2.2577e+004
4.1218e+001
4.4252e+006
4.9173e+006
1.3490e+002
9.3314e+004
5.1060e+007
6.4676e+006
3.6149e+007
8.8874e+006

5.4649e+001
4.2920e+006
1.0342e-002
4.8026e+002
1.4978e+005
4.5769e+006
7.8662e+005
7.5628e+006
3.2860e+006
1.9965e+006
8.8874e+006
7.1077e+007
2.7376e+004
1.2099e+005
3.3729e+004
2.6799e+004
2.6473e+005
9.1797e+004
1.2932e+005
1.2343e+005
1 .0194e+002
5.883Oe-002
3 .7777e+005
2.7014e+005

Buildup
* The material reference is : Shield I

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 25

Results

Circumterential
v n; _-doe; t -: ,1

20
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Ene rfv Activity
M4eV DhotonsJsec

0 .015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
10.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

4.433e+09
7.628e+11
7.388e+13
1.637e+12
7.614e+12
2.023e+12
7.886e+12
8.606e+12
1.408e+13
6.169e+13
5.280e+13
2.346e+14
5.080e+14
5. 601e+14
4.852e+14
2.400e+14
1. 956e+14
4.191e+13
6.922e+11
3.471e+08
3.418e+10

Fluence Rate
MeVIcm2 Jsec
No_ Bu ildup2
0. OOOe+00
0. 000e+00

8.239e-308
1.266e-151
1. 102e-94
3.528e-70
7.942e-49
1.860e-40
8.316e-32
4.004e-27
2.176e-22
1.258e-18
5.370e-16
3.688e-14
1.590e-11
7.404e-10
1.142e-06
2.500e-05
9.489e-05
1.084e-06
8.091e-04

Fluence Rate
MeVflYS£E/sec
With Buildun

3.630e-25
9.828e-23
2.105e-20
1.237e-21
1. 881e-20
3.586e-20
3.326e-19
1.678e-18
1.505e-17
1.532e-16
1.732e-16
2.271e-15
4.582e-13
2.023e-11
4.280e-09
1.141e-07
7.242e-05
9.379e-04
1.888e-.03
1.473e-05
8.400e-03

Exposure Rate

No Buildun
0. OOOe+00
0 .OOOe+00

8.165e-310
5.60le-154
2.934e-97
7.007e-73
1.257e-51
2.846e-43
1.369e-34
7.067e-30
4.128e-25
2.451e-21
1.054e-18
7.198e-17
3.025e-14
1.365e-12
1. 922e-09
3.866e--08
1.287e-07
1.341e-09
9.276e-07

Exoosure Rate
mRlhr

With Buildup
3.113e-26
3.404e-24
2.D8Ee-22
5.471e-24
5.010e-23
7.122e-23
5.263e-22
2. 567e-21
2.478e-20
2.705e-19
3.286e-1 9
4.425e-18
8.994e-16
3.948.e-14
8.141e-12
2.104e-10
1.218e-07
1.450e-06
2.561e-06
1.822e-08
9.630e-06

1.378e-05TOTALS: 2.497e+15 9.312e-04 }1.131e-02 1. 098e-06

1,
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: IOSP8I38.MS5 EChADN-1135
Run Date: August 19, 2005 Page7
Run Time: 11:10:58 AM :
Duration: 00:00:23

File Ref: _

Date:
By:

Checked:

Case Title: Suppression Pool
Description: 8 Hour, ICRP38

Geometry: 7 - Cylinder volume - Side Shields

II1
a I

I I
I I

II .

* I
I I
II.

I I .

I I
II

I

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

30 ft
6.6 in

0 cm
0.0 in

# 1
X

304.8 cm
10 ft 0.0 in

457.2 cm
15 ft

Shields
Shield Name Dimension MaterialpensitY
Source 8.13e+05 cm' Water 1
Shield 1 243.84 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

-x

Source Input
Grouping Method : Standard Indices

Number of Groups s 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Cs-135m
Eu-157
Eu-158
La-143
Nd-151
Pm-150
Pr-145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83
Sm-155
Sm-156
Y-94
Y-95

curies
4.7383e-001
7.9807e-002
3.2952e-005
4.4227e-010
2.3045e-012
3.0423e-003
1.9718e+000
7.9473e-011
1.0062e-001
1.0225e-005
9.9728e+000
7.1908e-001
2.7600e-002
4.8383e-004
1.8620e-002
1.2633e-002
2.2109e-005
6.1187e-008
6.1854e-002
1.4764e-007

Library : XCRP-38
beccruerels ACi/cm3
1.7532e+010 5.8250e-001
2.9528e+009 9.8110e-002
1.2192e+006 4.0510e-005
1.6364e+001 5.4370e-010
8.5266e-002 2.8330e-012
1.1256e+008 3.?400e-003
7.2956e+010 2.4240e+000
2.9405e+000 9.7700e-01l
3.7230e+009 1.2370e-001
3.7832e+005 1.2570e-005
3.6899e+011 1.2260e+001
2.6606e+010 8.84O~e-,O01
1.0212e+009 3.3930e-002
1.7902e+007 5.9480e-004
6.8893e+008 2.2890e-002
4.6741e+008 1.5530e-002
8.1804e+005 2.7180e-005
2.2639e+003 7.5220e-008
2.2886e+009 7.6040e-002
5.4627e+003 1.81SOe-007

QBale3
2.1553e+004
3.6301e+003
1.4989e+000
2.0117e-005
1.0482e-007
1.3838e+002
8 .9688e+004
3.6149e-006
4. 5769e+003
4 .6509e-001
4.5362e+005
3.2708e+004
1.2554e+003
2.2D08e+001
8.4693e+002
5.7461e+002
1.D057e+O000
2.783le-003
2.8135e+003
6.7155e-003

Buildup
a~i#l 4 e.,fr+% 1!61 -A0.ON k. /1!>be-UUj
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DOS File: 10SP8I38.MS5
Run Date: August 19, 2005
Run Time: 11:10:58 AM
Duration: 00:00:23

Integration Parameters
Radial
Circumferential
Y Direction (axial)

EC.RADN-1135
pa5e 168

20
20
25

Enercry
MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.03
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

Activity
photonsIsec

3.446e+00
2.167e+08
1.209e+10
2.387e+09
6.022e+08
7.290e+08
6.964e+08
3.257e+08
4.733e+08
6.685e+09
3.586e+11
3.519e+09
1.733e+10
3 .964e+10
8.728e+11
3.712e+10
8.136e+09
3.529e+08
1.630e+06

1.362e+12

Fluence Rate
MeV/cm2 /sec
No Buildup
o.OOOe+00
0.OOOe+00
1.348e-311
1.846e-154
8.712e-99
1.271e-73
7.014e-53
7.041e-45
2.794e-36
4.339e-31
.1. 478e-24
1.887e-23
1.832e-20
2.610e-18
2.861e-14
1.145e-13
4.750e-11
2.105e-10
2.235e-10

4.816e-10

Results
Fluence Rate
MeV/cm2 /sec
With Buildup
2.821e-34
2.792e-26
3.443e-24
1.803e-24
1.487e-24
1.292e-23
2.937e-23
6.350e-23
5.056e-22
1.661e-20
1.177e-18
3.407e-20
1.563e-17
1.43le-15
7.700e-12
1.765e-11
3.012e-09
7.898e-09
4.44fe-09

1.538e-08

Exnosure Rate
mR/hr

No Buaildxm
0.OO0e+00
0.0OOe+00
1.336e-313
8 165e-157
2.321e-101
2.525e-76
1.11Ne-55
1.077e-47
4. 602e-39
7.658e-34
2.804e-27
3.677e-26
3.596e-23
5.094e-21
5.441e-17
2.110e-16
7.992e-14
3.255e-13
3.032e-13

7.089e-13

Exposure Rate
mR/hr

With Buildup
2.420e-35
9.672e-28
3.412e-26
7.975e-27
3.962e-27
2.567e-26
4.648e-26
9.714e-26
8.325e-25
2.931e-23
2.232e-21
.6.638e-23
3.068e-20
2.794e-18
1.465e-14
3 .253e-14
5.067e-12
1. 22le-11
6.032e-12

2.336e-11



MicroShield v5.01 (5.01-00076)
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Page :1
DOS File: 1OSP8RAD.MS5 EC-RADN- 135
Run Date: August 19, 2005 Page 169
Run Time: 11:11:22 AM
Duration: 00:00:24

File Ref:
Date:

By: .
Checked: ---_---

Case Title: Suppression Pool
Descriptions 1 Hour, RADTEAD

Geometry: 7 - Cylinder Volume - Side Shields

I I II

II
I I
I I
I I

I I
II

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

30 ft
6.6 in

0 cm
0.0 in

# 1 304.8 cm
10 ft 0.0 in

X
457.2 cm

15 ft
0

Shields
Shield Name Dimension Materialpensity
Source 8.13e+05 cm. Water I
Shield 1 243.84 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Nuclide
Am- 2431
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
I-131
I-132
I-133
I-134
I-135
La-140
La-141
La-142
Mo-99
ta-2 U

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff t 0.015
Photons < 0.015 s Excluded

Library s Grove
curies becouerels VCiJcmX

1.107le-003 4.0962e+007 1.3610e-003
1.7871e+002 6.6124e+012 2.1970e+002
4.6968e+001 1.7378e+012 5.774Oe+001
2.0946e+003 7.7500e+013 2.5750e+003
1.9449e+001 7.1963e+011 2.3910e+001
1.5463e+001 5.7215e+011 1.9010e+001
1.6464e+001 6.0917e+011 2.0240e+001
2.9032e-001 1.0742e+010 3.5690e-001
1.6960e-002 6.2753e+008 2.0850e-002
3.2090e-001 1.1873e+010 3.9450e-001
1.7334e-001 6.4137e+009 2.1310e-001
1.2511e+003 4.6290e+013 1.5380e+003
3.9240e+002 1.4519e+013 4.8240e+002
9.4359e+002 3.4913e+013 1.1600e+003
6.8337e+003 2.5285e+014 8.4010e+003
9.6799e+003 3.5816e+014 1.1900e+004
1.1372e+004 4.2076e+014 1.3980e+004
9.9728e+001 3.6899e+012 1.2260e+.02
5.9357e+003 2.1962e+014 7.2970e+003
9.0454e+000 3.3468e+011 1.1120e+001
2.0450e+000 7.5665e+010 2.5140e+000
2.2182e-001 8.2075e+009 2.7270e-001
1.0103e+002 3.7381e+012 1.2420e+002

2.3191O8000 2.S f299o.'1 1.2UMP+0o+.OO
2 .0450o+0o0 :1 3.564Sa4 8 10 :2 .Sld'Oa § 00

Ba/cm3
5.0357e+001
8.1289e+006
2.1364e+006
9.5275e+007
8.8467e+005
7.0337e+005
7.4888e+005
1.3205e+004
7.7145e+002
1.4597e+004
7.8847e+003
5.6906e+007
1.7449e+007
4.2920e+007
3.1084e+008
4.4030e+008
5. 1726e+008
4. 5362e+006
2.6999e+008
4.1144e+005
9.3018e+004
1.0090e+004
4. 5954e+006

9.3018,,DO6

I

. I
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Nuclide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb- 129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
3. 0862e+000
2. 1036e+002
7. 0167e+000
6. 5840e+000
4.9628e-002
5.2540e-003
8.4760e-003
2.0865e+000
1.1640e+001
9.2732e+001
5.6949e+001
3.7239e+001
9.2732e+001
1,9124e+001
3.723 9e+001
9.7287e+001
1. 0811e+002
1.1225e+003
1.4219e+002
7.9473e+002
1. 9539e+002
9.4359e+001
1.0062e+002
1.7294e+001
1.6627e+002
7 .2242e +001
1.9539e+002
1.5626e+003
5.8917e-001
5.8202e+000
2.8430e+000
2.7136e+000
8.3052e+000
5.9389e+000

becauerels
1.1419e+011
7.7832e+012
2.5962e+011
2.4361e+011
1 .8362e+009
1.9440e+008
3.13661e+008
7. 7199e+010
4.3069e+11
3.4311e+012
2.1071e+012
1.3779e+012
3.4311e+012
7.0759e+011
1.3779e+012
3.5996e+012
3.9999e+012
4.1534e+013
5.2610e+012
2.9405e+013
7.2294e+012
3.4913e+012
3.7230e+012
6.3987e+011
6.1519e+012
2.6729e+012
7.2294e.012
5.7617e+013
2.1799e+010
2.1535e+011
1.0519e+011
1.0040e+011
3.0729e+011
2.1974e+011

Oiti/cW5
3.7940e+000
2.5860e+002
8.6260e+000
8.0940e+000
6.101Oe-002
6.4590e-003
1.0420e-002
2.5650e+000
1.4310e+001
1. 1400e+002
7.0010e+001
4.5780e+001
1.1400e+002
2.3510e+001
4.5780e+001
1.1960e+002
1.3290e+002
1. 3800e+003
1.7480e+002
9.7700e+002
2.4020e+002
1. 1600e+402
1.2370e+002
2.1260e+001
2 .0440e+002
8.8810e+001
2.4020e+002
1.9210e+1003
7.2430e-001
7.1550e+000
3.4950e+O00
3.3360e+000
1.0210e+001
7.3010e+000

B~acm 3

1.4038e+005
9.5682e+006
3. 1916e+005
2.9948e+005
2.2574e+003
2.3898e+002
3.8554e+002
9.4905e+004
5.2947e+005
4.2180e+006
2.5904e+006
1.6939e+006
4.2180e+006
8.6987e+005
1.6939e+006
4.4252e+Q06
4.9173e+006
5.1060e+007
6.4676e+006
3.6149e+007
8.8874e+006
4.2920e+006
4.5769e+006
7.8662e+005
7.5628e+006
3.2860e+006
8.8874e+006
7.1077e+007
2.6799e+004
2.6473e+005
1.2932e+005
1.2343e+005
3.7777e+005
2.7014e+005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

Enerov nhtinsse
MeV rohotons/sec

0.015
0.02
0.03
0 .4D
0.-05

3.466e+08
6.789e+11
7.273e+13
1. 553e+12
7.602e+12

Results
Fluence Rate Fluence Rate Exposure Rate
MeV/cm2 /sec 14eVIcm2/sec IR/hr_
No Buildup With Buidu2 NIo Buildur
0.OOOe+00 2.838e-26 .0O0e+00
0.OOOe+00 8.746e-23 0.O*e+00
8.111e-308 2.072e-20 8.038e-310
1.201e-151 1.173e-21 5.313e-154
1.lOOe-94 1.877e-20 2.930e-97

Exposure Rate
mR/hr

With-Buil~dup
2.434e-27
3.03De-24
2.053e-22
5.190e-24
5.DOle-23

0. 03 7. 2i/e413 .
n nA 1 qR'' 4.a19 1 c

8. llle-juW
1 ?n1,c_14

2 .O.12e-2-u
1 171tzc )t

.8. 114.8e-41(A8 .t~-.-1l 2 .Lj53e-:2
v; 14nc>_IA
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Enercv

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

Activity
nhotons/sec

2.018e+12
7.B59e+12

- 8.560e+12
1.271e+13
6.160e+13
5.271e+13
2.330e+14
5.033e+14
5.541e+14
4.772e+14
2.388e+14
1.949e+14
3.660e+13
i.417e+10
2.154e+08

2.466e+15

Fluence Rate
MeVLcm2 /sec
No Buildu=
3.519e-70
7.914e-49
1.850e-40
7.506e-32
3.998e-27
2.173e-22
1.249e-18
5.321e-16
3.648e-14
1.564e-11
7.366e-10
1.138e-06
2.183e-05
1.942e-06
6.725e-07

2.559e-05

Fluence Rate
MeV/cm2 Isec
With BuilduD
3.577e-20
3.314e-19
1.669e-18
1.358e-17
1.530e-16
1.730e-16
2.255e-15
4.540e-13
2.OOle-11
4.210e-09
1.135e-07
7.214e-05
8.191e-04
3.864e-05
9.139e-06

9.391e-04

Exnosure Rate
mR/hr

No Builduo
6.989e-73
1.252e-51
2.831e-43
1.236e-34
7.057e-30
4.121e-25
2.434e-21
1.044e-18
7.120e-17
2.975e-14
1.358e-12
1. 914e-09
3.376e-08
2.635e-09
8.320e-10

3.914e-08

EXDosure Rate
-mg]hr

With Buildup
7.104e-23
5.245e-22
2.553e-21
2.236e-20
2.701e-19
3.281e-19
4.395e-18
8.911e-16
3.905e-14
8.008e-12
2.093e-10
1 .214e-07
1. 267e-06
5.242e-08
1.131e-08

1.452e-06
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File Ref:

Date: _

By:
Checked:

Case Titlez Suppression Pool
Description: 24 Hour, Grove

Geometry: 7 - Cylinder Volume - Side Shields

II

I II

-14
I '

III

II

'4 -

Height
Radius

Source Dimensions
914.4 cm
16.828 cm

Dose Points
' Yx

304.8 cm 457.2 cm
10 ft 0.0 in 15 ft

30 ft
6. 6 in

0 cm
0.0 in

#1
.

Shields
Shield Name Dimension Haterialeasiy
Source 8.13e+05 cm3 Water 1
Shield 1 243.84 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

-x

Source Input
Grouping Method s Standard Indices

Number of Groups s 25
Lower Energy Cutoff s 0.015
Photons < 0.015 : Excluded

N-iu --de
Am-241
Am-242
Am-242m
Am-243
Am-244
Ba-135m
Ba-137m
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-&3
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Co-60m

E'Moll4
Clo- 52

curies
1.1103e-003
1.7595e-001
7.2160e-005
1.3633e-004
1.1575e-001
2. 5518e-001
1.7871e+002
1.8042e-002
2.0198e+003

1.5561e+001
8.9804e-O01
4.0599e-0l1
1.9205e+001
1.1055e+001
1.6375e+001
2.8999e-001
1 .2503e-004
1.6993e-002
3.1879e-001
1.7334e-001

I:§3)e:88e
3 .127-go-01

Library s Grove
becguerels OCi/cm3 BaJcm 3

4.1083e+007 1.3650e-003 5.0505e+001
6.5100e+009 2.1630e-001 8.0031e+003
2.6699e+006 8.8710e-005 3.2823e+000
5.0443e+006 1.6760e-004 6.2012e+000
4.2828e+009 1.4230e-00l 5.2651e+003
9.4415e+009 3.1370e-001 1.1607e+004
6.6124e+012 2.1970e+0e02 8.1289e+006
6.6756e+008 2.2180e-002 8.2066e+002
7.4732e+013 2.4830e+003 9.1871e+007

5.7576e+011 1.9130e+001 7 0781e+00T5
3.3227e+010 1.1040e+000 4,0848e+.004
1.5022e+000 4.9910e-011 I 9 B467e-006
7.1060e+011 2.3610e+001 8.7357e+0'05
4.0902e+011 1.3590e+001 5.0283e+005
6.0586e+01l 2.0130e+001 7.4481e+005
1.0730e+010 3.55650e-001 1.3191e+004
4.6259e+006 1.5370e-004 5.6869e+000
6.2873e+008 2.0890e-002 7.7293e+002
1.1795e+010 3.9190e-001 1.4500e+004
6.4137e+009 2.1310e-001 7.8847e+003

e++889 AHB e- : e
1 I j975o04OL I.914300-0O1 1 .45D0O04aOO

I

I:
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Nuclide curies beccrulrels UCi/cm3  Ba/cm3
Cs-132 2.1280e-001 7.8734e+009 2.6160e-002 9.6792e+003
Cs-134 1.2511e+003 4.6290e+013 1.5380e+003 5.6906e+007
Cs-134m 8.6469e-001 3.1993e+010 1.0630e+000 3.9331e+004
Cs-136 3.7866e+002 1.4010e+013 4.6550e+002 1.7223e+007
Cs-137 9.4359e+002 3.4913e+013 1.1600e+003 4.2920e+007
Cs-138 6.6092e-010 2.4454e+001 8.1250e-010 3.0063e-O0S
Cs-139
Eu-152m 1.8058e-004 6.6816e+006 2.2200e-004 8.2140e+000
Eu-154 4.5927e-002 1.6993e+009 5.6460e-002 2.0890e+003
Eu-155 1.8888e-002 6.9886e+008 2.3220e-002 8.5914e+002
Eu-156 1.1413e+000 4.2226e+010 1.4030e+000 5.1911e+004
1-128
I-130 4.5089e+001 1.6683e+012 5.5430e+001 2.0509e+006
I-131 6.5344e+003 2.4177e+014 8.0330e+003 2.9722e+008
I-132 8.3784e+003 3.1000e+014 1.0300e+004 3.8110e+008
I-133 6.6840e+003 2.4731e+014 8.2170e+003 3.0403e+008
1-134 3.7312e-004 1.3806e+007 4.5870e-004 1.6972e+001
I-135 1.0973e+003 4.0601e+013 1.3490e+003 4.9913e+007
La-140 8.8421e+000 3.2716e+011 1.0870e+001 4.0219e+005
La-141 1.2071e-001 4.4664e+009 1.4840e-001 5.4908e+003
La-142 1.4894e-004 5.5108e+-006 1.8310e-004 6.7747e+000
Mo-99 8.5248e+001 3.1542e+012 1.0480e+002 3.8776e+006
Mo-101
Nb-95 8.3703e+000 3.0970e+011 1.0290e+001 3.8073e+005
Nb-95m 9.2488e-002 3.4221e+009 1.1370e-001 4.2069e+003
Nb-96 6.6645e-003 2.4659e+008 8.1930e-003 3.0314e+002
Nb-97 3.1033e+000 1.1482e+011 3.8150e+000 1.4115e+005
Nb-97m 2.9292e+000 1.0838e+011 3.6010e+000 1.3324e+005
Nd-147 2.9593e+000 1.0949e+O11 3.6380e+000 1.3461e+005
Nd-149 1.1974e-004 4.4303e+006 1.4720e-004 5.4464e+000
Np-236m 2.5192e-005 9.3211e+005 3.0970e-005 1.1459e+000
Np-238 3.6914e+000 1.3658e+011 4.5380e+000 1.6791e+005
Np-239 1.7294e.002 6.3987e+012 2.1260e+002 7.8662e+006
Np-240 4.2478e-008 1.5717e+003 5.2220e-008 1.9321e-003
Pd-109 6.6922e+000 2.4761e+011 8.2270e+1000 3.0440e+005
Pm-147 1.0941e+000 4.0481e+010 1.3450e+000 4.9765e+004
Pm-148 7.7480e-001 2.8668e+010 9.5250e-001 3.5243e+004
Pm-148m 1.6594e-001 6.1398e+009 2.0400e-001 7.5480e+003
Pm-149 2.0979e+000 7.7621e+010 2.5790e+OO0 9.5423e+004
Pm-151 5.2874e-001 1.9563e+010 6.500Oe-001 2.405De+004
Pr-142 1.3365e-001 4.9450e+009 1.6430e-001 6.0791e+003
Pr-143 6.9500e+000 2.5715e+011 8.5440e+000 3.1613e+005
Pr-144 6.5506e+0O0 2.4237e+011 8.0530e+0.00 2.9796e+D05
Pr-144m 9.1756e-002 3.3950e+009 1.1280e-001 4.1736e+003
Pu-237 7.1827e-005 2.6576e+006 8.830Oe-005 3.2671e+000
Pu-238 4.9709e-002 1.8392e+009 6.l110e-,002 2.2611e+003
Pu-239 5.2621e-003 1.9470e+008 6.4690e-D03 2.3935e+002
Pu-240 8.4760e-003 3.1361e+008 1.D42Oe-002 3.8554e+002
Pu-241 2.0865e+000 7.7199e+010 2.5650e+000 9.4905e+004
Pu-243 1.5878e-001 5.8750e+009 1.9520e-001 7.2224e+003
Rb-86 1.1347e+001 4..1986e+01 1.3950e+D01 -5.1615e+005
Rb-88 1.2926e+001 4.7825e+011 1.5890e+001 5.8793e+005
Rh-103m 9.1431e+001 3.3829e+012 1.1240e+002 4.1588e+006

Ph-U6O 1.934Ae2teB1 .919 4floa0 2 ..3le+o B-1 .362S+.-O
R2-i26- 1.1 3419*001 4 . l8fo 4-011 1. 3950e+401 5. 3:615n+OOS
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Nucalif
Rh-105n
Rh-106
Ru-103
Ru-105
Ru-106
Sb-122
Sb-124
Sb-125
Sb-126
Sb-126m
Sb-127
Sb-129
Sm-151
Sm-153
Sr-89
Sr-90
Sr-91
Sr-92
Sr-93
Tc-99
Tc-9 9m
Tc-101
Te-12 3m
Te-125m
Te-127
Te-127n
Te-129
Te-129in
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
Y-90
Y-91
Y-91m
Y-92
Y-93
zr-89
Zr-93
Zr-95
Zr-97

curies
4.4894e-001
3.7199e+001
9.1837e+001
1.5716e+000
3.7199e+001
1. 7944e+000
1.0485e+000
1.4918e+001
4.7749e-001
9.0617e-004
8.6469e+001
8.7282e+000
2.973le-003
1.6131e+000
1. 1055e+003
1.4219e+002
2.4777e+002
3.2586e+-000

1.2015e-003
8.2320e+001

1.0477e-002
3.3018e+000
9.3952e+001
1.7294e+001
5.5452e+001
7.1412e+001
3.0341e+001
1.3471e+002
1.3552e+003
3.6580e-006
1.6212e-005
9.0617e-008
5.8470e-001
5.8202e+000
6.2846e-001
1.9222e-001
9.0454e-001
1.9449e-003
1.2934e-006
8.2401e+000
3.0854e+000

beccmerels
1.6611e+010
1.3763e+012
3.3980e+012
5.8148e+010
1.3763e+012
6. 6395e+010
3.8795e+010
5.5198e+011
1.7667e+010
3.3528e+007
3.1993e+012
3.2294e+011
1.lOOle+008
5.9683e+010
4.0902e+013
5.2610e+012
9.1676e+012
1.2057e+011

4.4454e+007
3.0458e+012

3.8765e+008
1.2216e+011
3.4762e+012
6.3987e+011
2.0517e+012
2.6422e+012
1.1226e+012
4.9841e+012
5.0142e+013
1.3535e+005
5.9984e+005
3.3528e+003
2 .1634e+010
2 .1535e+011
2.3253e+010
7.1120e+009
3.3468e+010
7.1963e+007
4.7855e+004
3.0489e+011
1.1416e+O11

yc-iys3
5.5190e-001
4.5730e+001
1.1290e+002
1.9320e+000
4.5730e+001
2.2060e+000
1.2890e+i00
1.8340e+001
5.8700e-001
1.1140e-003
1.0630e+002
1.0730e+001
3.6550e-003
1. 9830e+000
1.3590e+003
1.7480e+002
3.0460e+002
4.0060e+000

1.4770e-003
1.0120e+002

1.2880e-002
4.0590e+O00
1.1550e+002
2.,1260e+001
6.8170e+001
8.7790e+001
3.7300e+001
1.6560e+002
1.6660e+003
4.497ne-006
1.'9930e-005
1.1140e-007
7.1880e-01
7.1550e+000
7.7260e-001
2.3630e-001
1.1120e+000
2.3910e-903
1.59D0e-006
1.0130e+001
3.7930e+000

Ba cm 3
2.0420e+004
1.6920e+006
4.1773e+006
7.1484e+004
1.6920e+006
8.1622e+004
4.7693e+004
6.7858e+005
2.1719e+004
4.1218e+001
3.9331e+006
3 .9701e+005
1.3524e+002
7.3371e+004
5.0283e+007
6.4676e+006
1.1270e+007
1.4822e+005

5.4649e+001
3.7444e+006

4.7656e+002
1.5016e+005
4.2735e+006
7.8662e+005
2.5223e+006
3.2482e+006
1.3801e+006
6.1272e+006
6.1642e+007
1.6639e-001
7.374le-001
4.1218e-003
2.6596e+004
2.6473e+005
2.8586e+004
8.7431e+003
/4.1144e+004
B .8467e+001
I5.8830e-0O2
33.7481e+005
I .4034e.005

r,I , I 11 1�
il .1 : I
.' . 11 I W I

! .1� i

�� ! , 1j , :

�t; ; , 11
i I I � I ;

Buildup
The material reference is s Shield

Integration Parameters

1- rI
. i

.!i

Radial
Circumferential
Y Direction (axial)

i20
20 '
25

Results

CUrcumterentia l
V fl -ra t-ir% (x { 1i al I
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Enerroh Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

2.894e+09
6.257e+11
6.438e+13
1.477e+12
6.604e+12
1. 918e+12
7.443e+12
7.097e+12
1.207e+13
5.010e+13
4.153e+13
2.123e+14
3.238e+14
4.864e+14
3.895e+14
1.347e+14
7.849e+13
1.499e+13
2.521e+10
1.447e+05
6.857e+08

1.833e+15

Fluence Rate
MeV/CM2/SeC
No Buildup
0.OOOe+00
0.OOOe+00
7.180e-308
1.142e-151
9.554e-95
3.345e-70
7.495e-49
1.534e-40
7.126e-32
3.252e-27
1.712e-22
1.138e-18
3.424e-16
3.202e-14
1.277e-11
4.156e-10
4.583e-07
8.942e-06
3.456e-06
4.515e-10
1.623e-05

2.909e-05

Fluence Rate
MeV/CM 2 /sec
With Buildu=
2.369e-25
8.061e-23
1.834e-20
1.116e-21
1.631e-20
3.400e-20
3.i39e-19
1.383e-18
1.289e-17
1.245e-16
1.363e-16
2.055e-15
2.921e-13
1.756e-11
3.436e-09
6.406e-08
2.906e-05
3.355e-04
6.876e-05
6. 136e-09
1.685e-04

6.019e-04

Exposure Rate
mR/hr

No BuilduD
0.OOOe+00
0 .OOOe-+00
7.116e-310
5.052e-154
2.545e-97
6.643e-73
1.186e-51
2.347e-43
1.173e-34
5.739e-30
3.247e-25
2.218e-21
6.720e-19
6 .250e-17
2.428e-14
7.660e-13
7.710e-10
1.383e-08
4.689e-09
5.586e-13
1.861e-08

3.790e-08

Exnosure Rate
mE/r :

With Buildup
2.032e-26
2.792e-24
1.818e-22
4.935e-24
4.345e-23
6.753e-23
4.968e-22
2.116e-21
2.123e-20
2.197e-19
2.585e-19
4.004e-18
5.734e-16
3.428e-14
6.536e-12
1.181e-10
4.889e-08
5.188e-07
9.328e-08
7.591e-12
1.932e-07

8.543e-07
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File Ref:
Date:

By:
Checked:

Case Titlet Suppression Pool
Description: 24 Hour, ICRP38

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm
16.828 cm

Dose Points

30 ft
6.6 in

z
0 cm

0.0 in
# 1 304.8 cm

10 ft 0.0 in
457.2 cm

15 ft

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm 3 Water 1

-x Shield 1 243.84 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : ICRP-36
Nuclide
Cs-135m
Eu-157
Eu-158
La-143
Nd-151
Pm-150
Pr- 14 5
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-B8
Se-81m
Se-83
Sm-155
Sm-156
Y-94
y-95

curies
1.6749e-006
3.8573e-002
1.6659e-011

-becouerels
6.1970e+004
1.4272e+009
6.1639e-001

jtCi/cm 3

2.0590e-006
4.7420e-002
2.0480e-011

Baclm 3

7.6183e-002
1.7545e4003
7.5776e-007

2.2082e+000
1.40677e+004

4.8546e-005 1.7962e+006 5.9680e-005
3.0927e-001 1.1443e+010 3.8020e-001

6.0268e-004 2.2299e+007 7.4090e-004 2.7413e+001

2. 9015e+000
9.2244e-006
1.3300e-009

1.0736e+011
3.4130e+005
4.9209e+001

1.6708e-007 6.1820e+003
1.1307e-007 4.1835e+003

1.9051e-001 7.0488e+009

3.5670e+00O
1.1340e-005
1.635Oe-009

2.0540e-007
1.3900e-007

2.3420e-001

1.3198e+005
4.1958e-001
6.0495e-005

I .

I

, i

7.5998e-003
5.1430e-003

8.6654e+003

Buildup
The material reference is,: Shield 1Y-94

v-q;
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Integration Parameters
Radial
Circumferential
Y Direction (axial)

EC-RADN- 135
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20
20
25

IEnergy

0.02
0.03

.10.04
0 05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

Activity
PhotonsIsec

5.468e+08
3.045e+09
1.739e+09
4.414e+08
4.338e+08
1.709e+09
3.947e+03
1.037e+09
2.844e+09
9.911e+10
4.,685e+08
B.020e+07
3.791e+09
2.246e+11
8.672e+09
1.511e+09
1.088e+06
2.211e+04

3.500e+11

Fluence Rate
MeVJCM21 ec
No BuildUp
0. OOOe+00
3.396e-312
1.345e-154
6.385e-99
7.566e-74
1.722e-52
8.532e-50
6.124e-36
1.846e-31
4.085e-25
2.513e-24
8.478e-23
2.496e-19
7.362e-15
2.675e-14
8.821e-12
6.490e-13
3.031e-12

1.253e-11

Results
Fluence Rate
MeV/cm2/sec
With Buildup
7.045e-26
8.675e-25
1.314e-24
1.090e-24
7.691e-24
7.210e-23
7.694e-28
1.108e-21
7.066e-21
3 .252e-19
4.536e-21
7.234e-20
1.369e-16
1. 982e-12
4.124e-12
5.593e-10
2.435e-11
6.030e-11

6.500e-10

Exnosure Rate
mR/hr

Po Buildup
0. OOOe+00
3.366e-314
5.947e-157
1.701e-101
1.503e-76
2.724e-55
1.305e-52
1 .009e-38
3.258e-34
7.749e-28
4.896e-27
1.664e-25
4.873e-22
1.400e-17
4.931e-17
1.484e-14
1.004e-15
4.112e-15

2.002e-14

Exposure Rate
mRBhr

With Builduo
2.440e-27
8.598e-27
5.809e-27
2.904e-27
1.528e-26
1.141e-25
1.177e-30
1.825e-24
1.247e-23
6.169e-22
8.838e-24
1.420e-22
2.672e-19
3.769e-15
7.60le-15
9.410e-13
3.765e-14
8.181e-14

1.072e-12

I

II
i

i
i
i
I

I
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File Ref: _____

Date: _

By:
Checked:

Case Title: Suppression Pool
Description: 24 Hour, RADTRAD

Geometrys 7 - Cylinder Volume - Side Shields

'I

'I

SI

I Ia

I I

I I

I II

It1

II,

Height
Radius

Source Dimensions
914.4 cm
16.828 cm

30 ft
6.6 in

Dose Points

#1
X

304.8 cm
10 ft 0.0 in

Y ZL
457.2 cm 0 cm

15 ft 0.0 ina

Shields
Shield Name Dimension MaterialDensitv
Source 8.13e+05 cmr Water 1
Shield 1 243.84 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.B6

_x

Source Input
Grouping Method s Standard Indices

Number of Groups s 25
Lower Energy Cutoff : 0.015
Photons < 0.015 s Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
I-131
1-132
I-133
I-134
1-135
La-140
La-141
La-142
Mo-99

La-2 4U
L~a-341

curies
1.1103e-003
1.7871e+002
1.8042e-002
2.0198e+003
1.9205e+001
1.1055e+001
1.6375e+001
2.8999e-001
1.6993e-002
3.1879e-001
1.7334e-001
1. 2511e+003
3.7866e+002
9. 4359e+002
6.5344e+003
8.3784e+003
6.684Oe+003
3.7312e-004
1.0973e+003
8.8421e+000
1.207le-001
1. 4894e-004
8.5248e+001

1.2f13..001

Library s Grove
be M erels UCijcm3

4.1083e+007 1.3650e-003
6.6124e+012 2.1970e+002
6.6756e+008 2.2180e-002
7.4732e+013 2.4830e+l003
7.1060e+011 2.3610e+OO1
4.0902e+011 1.3590e+001
6.0586e+011 2.0138e+001
1.0730e+010 3. 5650e-001
6.2873e+008 2.0890e-002
1.1795e+010 3.9190e-001
6.4137e+009 2.1310e-001
4.6290e+013 1.5380e+003
1.4010e+013 4. S550e+002
3.4913e+013 1.1600e+003
2.4177e+014 B.0330e+003
3. lOOOe+014 1 .0300e+004
2.4731e+014 8.2170e+003
1.3806e+007 4.5870e-004
4.0601e+013 1.3490e+D003
3.2716e+01l 1.0870e+001
4.4664e+009 1.4840e-001
5.5108e+006 1A.310e-004
3.1542e+012 l.0480e+002

Q :2I 8},11 1:897BEUBI
4.4d6940+0OOs 1.4240o-O00

Ba/cm 3

5 .O0505+001
8.1289e+006
8.2D66e+002
9.1871e+007
6.7357e+005
5.0283e+005
7.448le+005
1.3191e+004
7.7293e+002
1.4500e+004
7.8847e+003
5.6906e+007
1.7223e+007
4 .2920e+007
2.9722e+008
3.811*e+008
3.0403e+008
1.6972e+0O1
4.9913e+007
4.0219e+005
5. 4908e+003
6 .7747e+000
3.'8776e+006

U:19845
S4.9nl+003
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Nucl ide
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.9593e+000
1. 7294e+002
6.9500e+000
6.5506e+000
4.9709e-002
5.2621e-003
B.4760e-003
2.0865e+000
1.1347e+001
9.1431e+001
4.3641e+001
3.7199e+001
9.1837e+001
1.5716e+000
3.7199e+001
8.6469e+001
8.7282e+000
1.1055e+003
1.4219e+002
2.4777e+002
3.2586e+000
8.2320e+001
9.3952e+001
1.7294e+001
5.5452e+001
7.1412e+001
1.3471e+002
1.3552e+003
5.8470e-001
5.8202e+000
1,9222e-001
9.0454e-001
8.2401e+000
3. 0854e+000

becauerels
1.0949e+011
6.3987e+012
2.5715e+011
2.4237e+011
1.8392e+009
1.9470e+008
3.1361e+008
7.7199e+010
4.1986e+011
3.3829e+012
1.6147e+012
1.3763e+012
3.3980e+012
5.8148e+010
1.3763e+012
3.1993e+012
3.2294e+011
4.0902e+013
5.2610e+012
9.1676e+012
1.2057e+011
3.0458e+012
3.4762e+012
6.3987e+011
2.0517e+012
2.6422e+012
4.9841e+012
5.0142e+013
2.1634e+01O
2.1535e+Oll
7.1120e+009
3.3468e+010
3.0489e+011
1.1416e+011

gCiICm3

3.6380e+000
2.1260e+002
8.5440e+000
8.0530e+000
6.1110e-002
6.4690e-003
1.0420e-002
2.5650e+000
1.3950e+001
1.1240e+002
5.3650e+001
4.5730e+001
1.1290e+002
1.9320e+000
4.5730e+001
1. 0630e+002
1.0730e+001
1.3590e+003
1.7480e+002
3.0460e+002
4.0060e+000
1. 0120e+O02
1. 1550e+002
2.1260e+001
6.8170e+001
8.7790e+001
1.6560e+002
1..6660e+003
7.1880e-001
7.1550e+000
2.3630e-001
1.1120e+000
1.0130e+001
3.7930e+000

Ea/Cg13

1.3461e+005
7.8662e+006
3.1613e+005
2.9796e+005
2.2611e+003
2 .3935e+002
3.8554e+002
9 . 4905e+004
5.1615e+005
4.1588e+006
1.9851e+006
1.6920e+006
4.1773e+006
7.1484e+004
1.692Oe+006
3. 9331e+006
3.9701e+005
5.0283e+007
6.4676e+006
1.1270e+007
1.4822e+005
3.7444e+006
4.2735e+006
7.8662e+005
2.5223e+006
3.2482e+006
6.1272e+006
6.1642e+007
2.6596e+004
2.6473e+005
8.743le+003
4.1144e+004
3.7481e+005
1.4034e+005

Buildup S
The material reference is : Shield I

Integration Parameters
Radial
Circumferential
Y Direction (axial) -

20
20
25

Enerov
MeV

0.015
0.02
0.03
0.04
0.05

Results
Fluence Rate Fluence RateActivity

photons/ssec

2.845e+08
6.183e+11
6.381e+13
1.405e+12
6.594e+12

MeV/cm,2sec
No Buildup
0. OOOe+00
0.OOOe+00
7.116e-308
1.086e-151
9.540e-95

meVlcm2 sec
With Builduo
2.329e-26
7.967e-23
1.818e-20
1.061e-21
1.629e-20

Exposure Rate
Im}Z1hr

No BuijjjM
0.0OOe+00
0.0OOe+00
7.052e-310
4.805e-154
2.541e-97

Exvosure Rate
mR/hr

With Buildup
1.998e-27
2.760e-24
I1.802e-22
4.694e-24
4.336e-23

U.U.S b.4UIe+IJ
n nA 1 4 Afl=c..l2

7.114be-3U8 1.fflde-2
1 O~ho-t co 1 nifia -,)

I. uze-ivl
J4 Rnfio-l ;A

.QuA:e-~2
4 qI¢v
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En~er
NeV

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
ghotons/sec

1.914e+12
7.437e+12

. 7.069e+12
1.128e+13
5.004e+13
4.150e+13
2.115e+14
3.218e+14
4.833e+14
3.873e+14
1.341e+14
7.817e+13
1.487e+13
1.165e+10
1.447e+05

Fluence Rate
MeV/cm2 1sec
No Builduo
3.338e-70
7.490e-49
1.528e-40
6.660e-32
3.248e-27
1.711e-22
1.134e-18
3.402e-16
3.182e-14
1.269e-11
4.136e-10
4.564e-07
8.871e-06
1.597e-06
4.515e-10

1. 093e-05

Fluence Rate
MeV/cm2 /sec
With Buildup
3 .393e-20
3.137e-19
1.378e-18
1.20Se-17
1.243e-16
1.362e-16
2.048e-15
2.903e-13
1.745e-11
3.417e-09
6.376e-08
2.894e-05
3.328e-04
3.177e-05
6.136e-09

3.936e-04

Exposure Rate
mRJhr

No Buildu=
6.630e-73
1.185e-S1
2.338e-43
1.097e-34
5.733e-30
3.245e-25
2.210e-21
6.678e-19
6.211e-17
2.414e-14
7.624e-13
7.679e-10
1. 372e-0&
2.167e-09
5.586e-13

1 .66se-O8

Exposure Rate
mR~hr

With Builduy
6. 739e-23
4.964e-22
2. 1O8e-21
1.984e-20
2.194e-19
2.583e-19
3.990e-18
5 .698e-16
3.40&e-14
6.499e-12
1. 175e-10
4.869e-08
5.147e-07
4.311e-08
7.591e-12

6.066e-07

I

TOTALS: 1.823e+15

I

i

i

:1 X

I

I,
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File Ref:
Date: _

By:
Checked: -

Case Title: Reactor Building Air
Descriptions 1 Hour, GROVE

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.Oe.3 cm 131 ft
Width 1.9e+3 cm
Height 861.06 cm 28 ft

Dose Points
A X

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in31

t 0.D in
63 ft

t 3.0 in

. '
960.11
ft 6.C

2 cm
) in I

Shields
Shield Name. Dimension Haterialpensity

Source 6.60e+09 cm 3  Air 0.00122
Air Gap Air 0.00122

NucLide
Am-241
Am-242
Am-242m
Am-2 43
Am-244
Ba-13 5m
Ba-137m
Ba-139
Ba-140
Ba-141
Ba- 142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-24 3
Cm-244
Co-58
Co-60
Co-60m
Co-61
Cs-132.
Co-
Co £to

Source Input
Grouping Method : Standard Insdiees

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies becouerels UCi/cM3

5.6916e-001 2.1059e+010 8.6210e-005
2.4513e+002 9.0699e+012 3.7130e-002
3.1202e-002 1.3765e4009 5.6350e-006
7.0113e-002 2.5942e+009 1.0620e-005
2.8976e+002 1.0721e+013 4.3890e-002
2.2929e+002 8.4836e+012 3.4730e-002
9.2164e+004 3.4101e+015 1.3960e+001
7.5461e+005 2.7920e+016 1.1430e+002
1.0973e+006 4.0598e+016 1. 6620e+002
1.0332e+005 3.8229e+015 1.5650e+001
1.8644e+004 6.8983e+014 2.8240e+000
1.2630e+004 4.6730e+014 1.9130e+000
3.4971e+005 1.2939e+016 5.2970e+001
2.4223e+005 8.9624e+015 3.6690e+0001
1.0075e+004 3.7276e+014 1.5260e+000
9.2164e+003 3.4101e+014 1.3960e+-000
8.4836e+003 3.1389e+014 1.2850e+000
1.4967e+002 5.5377e+012 2.267Oe-002
6.4462e-002 2.3851e+009 9.7640e-006
8.7410e+000 3.2342e+011 1.324'0e-003
1.6584e+002 6.1362e+012 2.5120e-002
8.9391e+001 3.3075e+012 1.3540e-002
2.7860e+000 1.0308e+011 4.22D0e-004
1.3092e+000 4.8439e.010 1.983Qe-004
1.2148e+002 4.4946e+012 1.840Oe-002
8.9391e+001 3.307 5+012 1.35 $-008
3.496 e' i 000 2.DaO0ee I !, 3IV .7?D0e*.,0D

3.1698e+000
1.3738e+003
2.0849e-001
3.9294e-001
1 .6239e+003
1.2850e+003
5.1652e+005O
4.2291e+006
6.1494e+006
5.7905e+005
1.0449e+005
7.0781e+004
1. 9599e+006
1.3575e+006
5.6462e+004
5,1652e+004
4.7545e+004
8.3879e+002
3.6127e-001
4.8988e+001
9.2944e+002
5.0098e+O02
1.5614e+001
7.3371e+000
;6.8080e+002

S 898esI2
3.6f43ejts00G

I

I
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Nuglide curies
Cs-134m 1.0629e+005 3.9328e+015
Cs-136 2.0552e+005 7.6042e+015
Cs-137 4.8643e+005 1.7998e+016
Cs-138 2.5074e+006 9.2775e+016
Cs-139 6.3432e+004 2.3470e+015
Eu-152m 5.1601e-001 1.9092e+010
Eu-154 2.3681e+001 8.7621e+Oll
Eu-155 9.7379e+000 3.6030e+011
Eu-156 6.1273e+002 2.2671e+013
I-128 7.5593e+003 2.7969e+014
1-130 8.4373e+004 3.1218e+015
I-131 3.6001e+006 1.3320e+017
I-132 5.2459e+006 1.9410e+017
I-133 7.3282e+006 2.7114e+017
1-134 5.8890e+006 2.1789e+017

fiC-RADN-1 135
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1-135
Kr-83m
Kr-65
Kr-85m
Kr-B7
Kr-88
La-140
La -141
La-142
Ho-99
Mo-101
Nb-95
Nb-95m
Nb-96
Nb-97
Nb-97m
Nd-147
Nd-149
Np-236m
Np-238
Np-239
Np-240
Pd-109
Pm-147
Pm-148
Pm-148m
Pm-149
Pm-151
Pr-142
Pr-143
Pr-144
Pr-144m
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-243
ID, OC

Pu-239
6"a

6.4033e+006 2.3692e+017
1.4141e+006 5.2323e+016
1.6630e+005 6.1533e+015
2.6058e+006 9.6415e+016
3.5314e+006 1.3066e+017
6.5578e+006 2.4264e+017
4.6973e+003 1.7380e+014
3.6001e+003 1.3320e+014
2.7775e+003 1.0277e+014
5.6150e+004 2.0775e+015
2.9999e+003 1.1100e+014
4.3151e+003 1.5966e+014
4.7851e+001 1.7705e+012
6.7869e+000 2.5111e+011
4.2193e+003 1.5612e+014
3.8833e+003 1.4368e+014
1.6201e+003 5.9945e+013
6.3775e+002 2.3597e+013
2.6362e-002 9.7539e4008
2.6018e+003 9.6268e+013
1.1831e+005 4.3774e+015
1.1270e+002 4.1698e+012
1.1058e+004 4.0916e+014
5.6229e+002 2.0805e+013
4.5085e+002 1.6681e+013
8.6948e+001 3.2171e+012
1.4399e+003 5.3276e+013
4.7831e+002 1.7698e+013
1.5878e+002 5.8748e+012
3.6172e+003 1.3384e+014
3.3947e+003 1.2561e+014
4.7488e+001 1.7571e+012
3.7585e-002 1.3907e+009
2.5589e+001 9.4681e+O11
2.7088e+000 1.0023.e+011
4.3718e+000 1.6176e+011
1.0755e+003 3.9792e+013
2. 0400e+003 7.5481e+013
C (iCAC...,AMI 'n "VA~fllAI

2.7088e+000 1.0023e+011
- . BU4,06 f 009 £ .'9'43e+t14

I JCiL/n3 BaZcm 3

1.6100e+001 5.9570e+005
3.1130e+O01 1.1518e+006
7.3680e+001 2.7262e+006
3.7980e+002 1.4053e+007
9.6080e+000 3.5550e+005
7.8160e-005 2.8919e+000
3.5870e-003 1.3272e+002
1.4750e-003 5.4575e+001
9.2810e-002 3.4340e+003
1.1450e+000 4.2365e+004
1.2780e+001 4.7286e+005
5.453Oe+002 2.0176e+007
7.9460e+002 2.9400e+007
1.1100e+003 4.1070e+007
8.9200e+002 3.3004e+007
9.6990e+002 3.5886e+007
2.1420e+002 7.9254e+006
2.5190e+001 9.3203e+005
3.9470e+002 1.4604e+007
5.3490e+002 1.9791e+007
9.9330e+002 3.6752e+007
7.1150e-001 2.6325e+004
5.4530e-001 2.0176e+004
4.2070e-001 1.5566e+004
8.5050e+000 3.1469e+005
4. 5440e-001 1.6813e+004
6.5360e-001 2.4183e+004
7.2480e-003 2.68lBe+002
1.0280e-003 3.8036e+001
6.3910e-001 2.3647e+004
5.8820e-001 2.1763e+004
2.4540e-001 9.0798e+003
9.6600e-002 3.5742e+003
3.9930e-006 1.4774e-001
3.9410e-O01 1.4582e+004
1.7920e+0EY1 6.6304e+005
1.7070e-002 6.3159e+002
1.6750e+,00 6.1975e+004.
8.517Oe-002 3.1513e+003
6.8290e-002 22.5267e+003
1.3170e-002 4.8729e+002
2.1810e-001 8.0697e+003
7.2450e-Q02 2.6807e+003
2.4050e-002 8.S985e+002
5. 4790e-001 2.0272e+004
S.1420e-0O1 1.9025e+004
7.1930e-003 2.6614e+002 j,
5.6930e-!006 2 .1064e-O0l:
3.8760e-003 1.:4341e+002
4.1030e-004 1.5181e+O01
6 .6220e-004 2.4501e+001
1 .6290e-O01 6.0273e+003
3 . 09}0e-001 1.143 3e+004
4.1030e-0e04 1. 518le+O01
5 . MaOD-ooi 3 . s35soeae004

.

I,
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Nuclide curies
Rb-88 1.8109e+006
Rh-103m 4.8003e+004
Rh-105 3.1287e+004
Rh-lOSm 8.3779e+003
Rh-106 1.9199e+004
Ru-103 4.8003e+004
Ru-105 2.9359e+004
Ru-106 1.9199e+004
Sb-122 1.1870e+003
Sb-124 5.4526e+002
Sb-125 7.6913e+003
Sb-126 2.6005e+002
Sb-126m 3.4667e+001
Sb-127 5.2288e+004
Sb-129 1.6842e+005
Sm-151 1.5257e+000
Sm-153 1.1745e+003
Sr-89 5.7860e+005
Sr-90 7.3282e+004
Sr-91 6.8133e+005
Sr-92 6.0435e+005
Sr-93 3.2746e+003
Tc-99 6.1933e-001
Tc-99m 5.0149e+004
Tc-101 1.1210e+004
Te-123m 5.4433e+000
Te-125m 1.6974e+003
Te-127 5.2288e+004
Te-127m 8.9127e+003
Te-129 1.7918e+005
Te-129m 3.7374e+004
Te-131 2.4817e+005
Te-131m 1.1831e+005
Te-132 8.5694e+005
Te-133 8.1865e+004
Te-133m 2.6316e+005
Te-134 4.0457e+005
Xe-129m 5.7688e+002
Xe-131m 1.6459e+005
Xe-133 2.3833e+007
Xe-133m 7.8366e+005
Xe-135 8.9985e+006
Xe-135m 3.5657e+006
Xe-137 4.4577e+002
Xe-138 1.1058e+006
Y-90 3.0580e+002
Y-91 3.0178e+003
Y-91m 1.6611e+003
Y-92 3.0686e+003
Y-93 2.2632e+003
Zr-89 1.2293e+000
zr-93 6.6680e-004
Zr-95 4.2999e.003

Y-93 2 .632e+300
zr-91? 1.0303elODo

becguerel s
6.7004e+016
1.7761e+015
1.1576e+015
3.0998e+014
7.1035e+014
1.7761e+015
1.0863e+015
7.1035e+014
4.3920e+013
2 .0175e4013
2.8458e+014
9.6219e+012
1.2827e+012
1.9346e+015
6.2314e+015
5.6452e+010
4.3456e+013
2.1408e+016
2.7114e+015
2.5209e+016
2 .2361e+016
1.2116e+014
2.2915e+010
1.8555e+015
4.1478e+014
2.0140e+011
6.2803e+013
1.9346e+015
3.2977 e+014
6.6296e+015
1.3828e+015
9.1823e+015
4.3774e+015
3.1707e+016
3.0290e+015
9.7368e+015
1. 4969e+016
2.1345e+013
6.0897e+015
8.8183e+017
2.B995e+016
3.3295e+017
1.3193e+017
1.6493e+013
4.0916e+016
1.1315e+013
1.1166e+014
6.1459e+013
1.1354e+014
8.3737e+013
4.5484e+010
2.4672e+007
1. 5910e+014
8.373 +$13
1 .51,24e IoX g

igci/cmn3  Ba/cm3

2.7430e+002 1.0149e+007
7.2710e+00Q 2.6903e+005
4.7390e+O00 1.7534e+005
1.2690e+000 4.6953e+004
2.9080e+000 1.0760e+005
7.2710e+000 2.6903e+005
4.4470e+000 1.6454e+005
2.9080e+000 1.0760e+005
1.7980e-001 '6.6526e+003
8.2590e-002 3 .0558e+003
1.1650e+000 4.3105e+004
3.9390e-002 1.4574e+003
5.2510e-003 1.9429e+002
7.9200e+000 2.9304e+005
2.5510e+001 9.4387e+005
2.3110e-004 8.5507e+000
1.7790e-001 6.5823e+003
8.7640e+001 3.2427e+006
1. llOOe+01 4.1070e+005
1.0320e+002 3.8184e+006
9.1540e+001 3.3870e+006
4.96OOe-001 1.8352e+004
9.3810e-005 3.4714e+000
7.5960e+000 2.8105e+005
1.'6980e+000 6.2826e+004
8.2450e-004 3.0507e+001
2.5710e-001 9.5127e+003
7.9200e+000 2.9304e+005
1.3500e+000 4.9950e+004
2.7140e+001 1.0042e+006
5.6610e+000 2..0946e+005
3.7590e+001 1.3908e+006
1.7920e+001 6.6304e+005
1.2980e+002 4.8026e+006
1.2400e+001 4.5880e+005
3.9860e+4Q01 1.4748e+006
6.1280e+O01I 2.2674e+006
8.7380e-002Z 3.2331e+003
2.4930e+0011 9.2241e+005
3.6100e+003 1.3357e+008
1.1870e+002 4.3919e+006
1.3630e+003; 5.0431e+007
5.4010e+002 1. 99$84e0+07
6.7520e-0021 2.4982e+003
1.6750e+0021 61975e+006
4.6320e-002i 1.7138e+003
4.5710e-001 1. 69;3e+004
2.5160e-001 I 9. 092e+0D3
4.6480e-001 ||18.7.98e+04
3.4280e-001 1.2684e+004
1.8620e-004 16.8894e+DDO
1.OlOOe-007 3.7370e-003
6.5130e-001 2.4098e+004

,.4 85e 1 O .6924_e+04
1 .2530e ODA E s. 29-24e p t040

. I

.:I
Ii I
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Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

EnerMy Activity
MeV photons/sec

0.015 4.629e+12
0.02 5.050e+14
0.03 5.384e+17
0.04 1.340e+15
0.05 4.175e+15
0.06 1.072e+15
0.08 3.315e+17
0.1 6.404e+15
0.15 1.155e+17
0.2 4.237e+17
0.3 7.316e+16
0.4 2.547e+17
0.5 5.066e+17
0.6 4.011e+17
0.8 7.365e+17
1.0 3.384e+17
1.5 3.451e+17
2.0 2.519e+17
3.0 3.077e+16
4.0 6.474e+14
5.0 9.607e+13

Eluence Rate
MeV/cm 2 lsec
No Builduri
4.562e+02
1.456e+05
3.690e+08
1.381e+06
5.636e+06
1.777e+06
7.508e+08
1.840e+07
5.093e+08
2.532e+09
6.711e+08
3.164e+09
7.961e+09
7.636e+09
1.896e+10
1.lOOe+10
1.713e+10
1.685e+10
3.126e+09
8.835e+07
1.647e+07

Results
Fluence Rate
MeVlcm2 Isec
With Buildup
5.468e+02
1.945e+05
5.755e+08
2.270e+06
9.387e+06
2.917e+06
1.167e+09
2.694e+07
6. 912e+08
3.192e+09
7.994e+08
3.647e+09
8 .979e+09
8.485e+09
2.063e+10
1.183e+10
1.807e+10
1.758e+10
3.225e+09
9.057e+07
1.682e+07

Exnosure Rate
mRlhr

No Buildup
3.913e+01
5.043e+03
3.657e+06
6.llOe+03
1.502e+04
3.529e+03
1.188e+06
2.814e+04
6. 387e+05
4.470e+06
1.273e+06
6.166e+06
1.563e+07
1. 491e+07
3.6D6e+07
2.028e+07
2.S81e+07
2.605e+07
4.241e+06
1.093e+05
1.888e+04

Exnoosure Rate
mR/hr

With Buildun
4 .690e+01
16.738e+03
5.704e+06
1.00D4e+04
2. 501e+04
5.794e+03
1.847e+06
4.122e+04
1. 138e+06
5.634e+06
1.516e+06
7.107e+06
1.763e+07
1.656e+07
3.924e+07
2.180e+07
3.040e+07
2 . 718e+07
4.376e+06
1.120e+.05
1 .928e+04

TOTALS: 4.362e+18 9.079e+10 9.902e+10 TOTLS 4362+1 9079+1 9902+1 1.~63-8e+08 1. 804e+02
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DOS File: lRB1138.MS5 E;RADN1135
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Run Time: 5:38:16 PM
Duration: 00:00:26

File Ref:
Date:

By:
Checked:

Case Title: Reactor Building Air
Description: I Hour, ICRP38

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.Oe+3 cm 131 ft 0.0 in

, Width 1.9e+3 cm 63 ft
\ Height 861.06 cm 28 ft 3.0 in

Dose Points

# 1 4297.68 cm 430.53 cm
141 ft D.0 inl4 ft 1.5 in3l

960.12 cm
ft 6.0 in

Shields
Shield Name Dimension MaterialDensity

Source , 6.60e+09 cm3  Air 0.00122
Air Gap Air 0.00122

Nuclide
Cs-135m
Eu-157
Eu-158
La-143
Nd-151
Pm-150
Pr-145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83
Sm-155
Sm-156
Y-94
Y-95

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : ICRP-38
curies becquerels UCilcm 3  Ba/cm3

5.9576e+004 2.2043e+015 9.0240e+000 3.3389e+-005
5.6744e+001 2.0995e+012 8.5950e-003 3.1802e+,002
9.6521e+000 3.5713e+011 1.4620e-003 5.4094e+001
1.9885,e+002 7.3575e+012 3.0120e-002 1.1144e+003
1.7317e+001 6.4073e+011 2.6230e-003 9.7051e+001
9.5861e+000 3.5469e+011 1.4520e-003 5.3724e+,01
2.2975e+003 8.5007e+013 3.48O~e-001 1.2876e+004
8.1072e+001 2.9997e+012 1.2280e-002 4.5436e+002
4.8861e+002 1.8079e+013 7.4010e-002 2.7384e+003
3.5360e+003 1.3083e+014 5.3560e-001 1.9817e+004
8.5694e+003 3.1707e+014 1.2980e+000 4.8026e+004
5.1000e+004 1.8870e+015 7.7250e+'000 2.8583e+005
2.2585e+004 8.3566e+014 3.4210e+000 1.2658e+005
7.8432e+004 2.9020e+015 1.1880e+001 4.3956e+005
4.5006e+003 1.6652e+014 6.8170e-001 2.5223e+004
1.0543e+003 3.9011e+013 1.5970e-001 5.9089e+003
5.3146e+003 1.9664e+014 8.0500e-001 2.9785e+004
1.4762e+001 5.4620e+011 2.2360e-003 8.2732e+001
5.3489e+001 1.9791e+012 8.1020e-003 2.9977e+002
4.3890e+002 1.6239e+013 6.6480e-002 2.4598e+003
7.8036e+001 2.8873e+012 1.1820e-002 4.3734e+002

i

II

I i

I

Buildup
The material reference is t Source

T. w%.v ajL 4 rrn +

X lDirection 25
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Y Direction
Z Direction

EC-RADN-1 135
Page 187

25
25

,Energ Actitv
MeV photons/sec

0.015 1.062e+10
0.02 2.325e+12
0.03 2.884e+14
0.04 7.214e+12
0.05 6.034e+ll
0.06 5.446e+11
0.08 1.240e+12
0.1 2.531e+13
0.15 9.182e+13
0.2 7.157e+14
0.3 2.724e+15
0.4 3.711e+14
0.5 1.298e+15
0.6 3.020e+15
0.8 1.161e+16
1.0 3.237e+15
1.5 8.197e+14
2.0 6.344e+14
3.0 4.001e+13
4.0 1.738e+1l

TOTALS: 2.488e+16

Fluence Rate
KeV/cm2 /sec
No Buildup
1.047e+QO
6.702e+02
1.976e+05
7.439e+03
8.145e+02
9.030e+02
2.809e+03
7.271e+04
4.050e+05
4.278e+06
2.499e+07
4.610e+06
2.040e+07
5.748e+07
2.988e+08
1.053e+08
4.068e+07
4.243e+07
4.065e+06
2.372e+04

6.037e+08

Results
Fluence Rate
MeV/cm2 Isec
With BuilduM
1.255e+00
8.954e+02
3.083e+05
1.222e+04
1.356e+03
1.482e+03
4.367e+03
1.065e+05
5.496e+05
5.392e+06
2.977e+07
5. 314e+06
2.301e+07
6.387e+07
3.252e+08
1.131e+08
4.292e+07
4.427e+07
4.194e+06
2.431e+04

6.581e+08

Exposure Rate
mR/hr

No Buildup
8.981e-02
2.321e+01
1. 959e+03
3.290e+0l
2.170e+00
1.794e+00
4.446.e+00
1. 112ei02
6 .669e+02
7.550e+03
4.739e+04
8.983e+03
4.005e+04
1.122e+05
5.683e+05
1 .940e+05
6.844e+04
6.561e+04
5.515e+03
2.934e+01

1. 121e+06

,Exosurgf Rate
mR/hr

With BuilduW
1.076e-01
3.102e+0l
3.055e+03
5.405e+D1
3.614e+00
2.945e+00
6.911e+00
1 .629e+.02
9.050e.02
9.517e+03
5. 646e+04
1 .035e+D4
4.517e+04
1.247e+05
6.185e+05
2. 086e+05
7.222e+04
6.846e+04
5.690e+03
3.008e+01

1.224e+06

.



MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :
DOS File: lRB1RAD.MS5 EC.RACW-1" 35

Run Date: August 8, 2005 Pege
Run Time: 5:38:43 PM
Duration: 00:00:28

File Ref:
Date:

By:
iChecked:

I

Lensions
131 ft in n inI

Case Title: Reactor Building Air
Description: I Hour, RADTRAD

Geometry: 13 - Rectangular Volume

Source Din
idnfth A .Oe+3 cm

Width 1. 9e+3 cm
Height 861.06 cm 28 ft

Dose Points

63 ft
3.0 in

X x z
# 1 4297.68 cm 430.53 cm 960.12 cm

141 ft 0.0 irn24 ft 1.5 in3l ft 6.0 in

Shields
- Name Dimension HaterialPensitv
Source 6.60e+09 cm3  Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Amn-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
I-131
1-132
1-133
I-134
I-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

T. -Aq9wK; 8

curies
5.6916e-001
9.2164e+004
7.5461e+005
1. 0973e+006
1.0075e+004
9.2164e+003
8.4836e+003
1.4967e+002
8.7410e+000
1.6584e+002
8, 9391e+001
6.4501e+005
2.0552e+005
4.864 3e+005
3.6001e+006
5.2459e+006
7.3282e+006
5.8890e+006
6.4033e+006
1.6630e+005
2.6058e+006
3.5314e+006
6.5578e+006
4.6973e+003
3.6001e+003

3.?31-e+B 06
-Z. 557944 0-06

becouerels
2.1059e+010
3.4101e+015
2.7920e+016
4.0598e+016
3.7276e+014
3.4101e+014
3.1389e+014
5.5377e+012
3.2342e+011
6.1362e+012
3.3075e+012
2.3866e+016
7.6042e+015
1.7998e+016
1.3320e+017
1.9410e+017
2.7114e+017
2.1789e+017
2.3692e+017
6.1533e+015
9.6415e+016
1.3066e+017
2.4264e+017
1 .7380e+014
1.3320e+014

2.42,44o F0l

jj!Q /gD13

8.6210e-005
1.3960e+001
1.1430e+002
1.6620e+002
1.5260e+000
1. 3960e+000
1.2850e+000
2.2670e-002
1.3240e-003
2.5120e-002
1.3540e-002
9.7700e+001
3.1130e+001
7.33680e+001

Ba/cm 3

3.1898e+ 000
5.1652e+005
4 .2291e+006
6. 1494e+006
5.6462e+004
5.1652e+004
4.7545e+004
S.3879e+002
4.8988e+001
9.2944e+002
5.0098e+002
3.6149e+006
1.1518e+006
2.7262e+006

5.4530e+002 2.0176e+007
7.9460e+002 2.9400e+007
1.1100e+003 4.1070e+007
8.9200e+002 3.3004e+007
9.6990e+002 3.5886e+007
2.5190e+001 -9.3203e+005
3.9470e+002 1.4604e+007
5.3490e+002 1.9791e+007
9.9330e+002 3.6752e+007
7.1150e-001 2.6325e+004
5.4530e-001 2.0176e+004

9.3238U4881 I.Pf . 48
Q.O390o0-O0 2. s~3+0ooJ
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Nuclide
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
5.6150e+004
4.3151e+003
1.6201e+003
1.183le+005
3.6172e+003
3.3947e+003
2.5589e+001
2.7088e+000
4.3718e+000
1.0755e+003
6.0646e+003
4.8003e+004
3.1287e+004
1. 9199e+004
4.8003e+004
2.9359e+004
1.9199e+004
5.2288e+004
1,.6842e+005
5.7860e+005
7.3282e+004
6.8133e+005
6.043Se+005
5.0149e+004
5.2288e+0O4
8.9127e+003
1.7918e+005
3.7374e+004
1.1831e+005
8.5694e+005
2.3833e+007
8.9985e+006
3.0580e+002
3.0178e+003
3:.0686e+003
2.2632e+003
4.2999e+003
4.0886e+003

Ibecauerels
2.0775e+015
1.5966e+014
5.9945e+013
4.3774e+015
1.3384a+014
1.2561e+014*
9.4681e+011
1.0023e+011
1.6176e+011
3.9792e+013
2.2439e+014
1.7761e+015
1.1576e+015
7.1035e+014
1.7761e+015
1.0863e+015
7.1035e+014
1.9346e+015
6.2314e+015
2.1408e+016
2.7114e+015
2.5209e+016
2.2361e+016
1.8555e+015
1.9346e+015
3.2977e+014
6.6296e+015
1.3828e+015
4.3774e.015
3.1707e+016
8.8183e+017
3.3295e+017
1.1315e+013
1. 1166e+014
1.1354e+014
8.3737e+013
1.5910e+014
1.5126e+014

t4CijCM3

8. 5050e+000
6.5360e-001
2.4540e-001
1.7920e+001
5.4790e-001
5.1420e-001
3.8760e-003
4.1030e-004
6.6220e-004
1.6290e-001
9.1860e-001
7.2710e+000
4.7390e+000
2.9080e+,000
7.2710e+000
4.4470e+000
2.9080e+O00
7.9200e+000
2.5510e+001
8.7640e+001
1.llOOe+001
1.0320e+002
9.1540e+001
7.5960e+000
7.9200e+000
1.3500e+000
2.7140e+001
5.6610e+000
1. 7920e+001.
1.2980e+002
3.6100e+003
1.3630e+003
4.6320e-002
4. 571Oe-001
4.6480e-001
3.4280e-001
6.5130e-001
6.1930e-001

- D/CMn2

3.1469e+005
2.4183e+004
9 .0798e+003
6.6304e+005
2.0272e+004
1. 9025e+004
1.4341e+002
1.5181e+001
2.4501e+001
6.0273e+003
3.3988e+004
2.6903e+005
1.7534e+005
1.0760e+005
2.6903e+005
1. 6454e+005
1.0760e+005
2.9304e+005
9.4387e+005
3.2427e+006
4.1070e+005
3.8184e+006
3.3870e+006
2.8105e+005
2.9304e+005
4.9950e+004
1.0042e+006
2 .0946e+005
6.6304e+TD05
4.8026e+006
1.3357e+008
5.0431e+007
1.7138e+003
1 .6913e+004
1. 7198.e+004
1.2684e+.004
2.4098e+004
2.2914e+004

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

q: l ~
.j !:-

Enercry activity
MeV photons/sec

0.015 2.084e+11

Fluence Rate
MeV/cm2 /sec
No Buildu
2.054e+01

Results
Fluence Rate ExDosure Rate
MeVJcm2l/sec .mabhr
With BuilduDx No Buildu=
2.461e+01 1.761e+00

Exvosure Rate
2r.lhr

With Buildup
2.111e+00

MeV photons/sec HeVICM2ySec :MeV/crm2 Jsec
Mi O- lo. I- ''- 4.. t >'- I A-

. J .hr
Wr_ 'M.: . A. -

imRlhr
r.,:1 U *". .1'I .-
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£Enerc Activity
MeV photons/sec

Fluence Rate Fluence Rate Exposure Rate Exposure Rate

0.02
0.03
0.04
0.05
0.06
0.08
10.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

3.638e+14
4.893e+17
1. 009e+15
4.168e+15
1.066e+15
3.278e+17
5.296e+15
1.032e+17
4.067e+17
4.860e+16
2.314e+17
3.511e+17
3.884e+17
7.007e+17
2.897e+17
2.651e+17
2.020e+17
2.018e+16
2.698e+12

3.836e+18

MeV~cm2 /sec
No Builduo
1.049e+05
3.353e+08
1. 040e+06
5.627e+06
1.767e+06
7.425e+08
1.521e+07
4.551e+08
2.431e+09
4.458e+08
2.876e+09
5.517e+09
7.394e+09
1. 804e+10
9.420e+09
1. 315e+10
1. 351e+10
2.050e+09
3.682e+05

7.639e+10

MeV]cm2 Isec
With Buildup
1.401e+05
5.230e+08
1.709e+06
9.371e+06
2.901e+06
1. 154e+09
2.228e+07
6.177e+08
3.064e+09
5.311e+08
3 .314e+09
6.223e+09
8.216e+09
1. 963e+10
1.013e+10
1.388e+10
1.410e+10
2.115e+09
3.774e+05

8.353e+10

mR/hr
No Buildun
3.633e+03
3.323e+06
4.600e+03
1. 499e+04
3. 510e+03
1. 175e+06
2.328e+04
7.495e+05
4.291e+06
8.45S6e+05
5.603e+06
1. 083e+07
1 .443e+07
33.431e+07
1.736e+07
2.213e+07
2.089e+07
2.781e+06
4.555e+02

1. 388e+08

mRlhr
With Buildup
4.855e+03
5.183e+06
7 .SS7e+03
2.496e+04
5.762e+03
1.826e+06
3.409e+04
1.017e+06
5.408e+06
1. 007e+06
6.458e+06
1.221e+07
1.604e+07
3.734e+07
1.867e+07
2.335e+07
2. 180e+07
2.870e+06
4.669e+02

1. 533e+08



Page : 1
DOS File: IRB8GR.MS5
Run Date: August 8, 2005
Run Time: 5:40:36 PM
Duration: 00:00:29

MicroShield v5.01 (5.01-00076)
?ennsylvania Power & Light Co.

EC-RADN-1 135
Page 191

File Ref:
Date:

By:
Checked: .

Case Title: Reactor Building Air
Description: S Hour, GROVE

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.Oe+3 cm 131 ft 0.0 in
Width 1.9e+3 cm 63 ft
Height 861.06 cm 28 ft 3.0 in

Dose Points

# 1 4297.68 cm 430. 53 -cm
141 ft 0.0 inl4 ft 1.5 in31

P '
960.12 cm
ft 6.0 in

Shields
Shield Name Dimension MaterialDensitv
Source 6.60e+09 cm3  Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Nunber of Groups : 25
Lower Energy Cutoff s 0.015
Photons < 0.015 s Excluded

Library : Grove
Nuclide
Am-241
Am-242
Am-242m
Am- 243
Am-244
Ba-135m
Ba-137m
Ba-139
Ba-140
Ba-14l
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60

curies beccuerels
5.7087e-001 2.1122e+010
1.8175e+002 6.7249e+012
3.7202e-002 1.3765e+O09
7.0113e-002 2.5942e+009
1.7832e+002 6.5978e+012
1.9370e+002 7.1670e+012
9.2164e+004 3.4101e+015
2.4216e+004 8.9600e+014
1.0801e+006 3.9963e+016
1.2385e-002 4.5826e+008
2.2070e-008 8.1661e+002
1.1006e+004 4.0720ee014
4.7059e+004 1.7412e+015
2.5636e+001 9.4852e+011
1.0028e+004 3.7105e+014
7.9686e+003 2.9484e4014
8.4836e+003 3.1389e+014
1.4967e+002 5.5377e+012
6.4462e-002 2.3851e+009
8.7410e+000 3.2342e+011
1.6545e+002 6.1215e+012
8.9391e+001 3.3075e+012

oCi /cM 3

8.6470e-005
2.7530e-002
5.6350e-006
1.0620e-005
2.7010e-002
2.9340e-002
1. 3960e+001
3.6680e+000
1.6360e+002
1.8760e-006
3.:3430e-012
1.6670e+000
7.1280e+000
3.8830e-003
1.5190e+000
1.2070e+000
1.2850e+000
2.2670e-002
9.7640e-006
1.3240e-003

3.1994e+000
1.0186e+003
2.0849e-001
3.9294e-001
9.9937e+002
1.0856e+003
5.1652e+005
1.3572e+005
6.0532e+006
6.9412e-002
1.2369e-007
6. 167 9e+004
2.6374e+005
1.4367e+002
5.6203e+004
4.4659e+004
4.7545e+004
8.3879e+002
3.6127e-001
4 .8988e+001

I

2 .5060e-002 9 .2722e+002
1. 3540e-002 5. 0098e+i002

ICo-60m
Co-61 6.9189e-002 2.56'00e+0-09 l.V0480e-005 3.677,6e-001
Cs-132 1. 1785e+002 4 .3603e+012 1 .7850e-002 '6.6045e+002
P 1A i -1Zn88 3 .38g, - £.3 6~8o i

� .1
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NucIlide
Cs-134n
Cs-136
Cs-137
Cs-138
Cs-139
Eu-152m
Eu-154
Eu-155
Eu-156
1-128
I-130
I-131
I-132
I-133
I-134
I-135
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141
La-142
Mo- 99
Mo-101
Nb-95
Nb-95m
Nb-96
Nb-97
Nb-97m
Nd- 14 7
Nd-149
Np-236m
Np-238
Np-239
Np-240
Pd-109
Pm-147
Pm-148
Pm-148m
Pm-149
PM-151
Pr-142
Pr- 143
Pr- 144
Pr-144m
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-243

DU- 24U:§,_zt

curies becouerels
2.0077e+004 7.4284e+014
2.0229e+005 7.4845e+015
4.8643e+005 1.7998e+016
3.2145e+002 1.1894e+013
1.4590e-009 5.3985e+001
3.0686e-001 1.1354e+010
2.3681e+001 8.7621e+011
9.7379e+000 3.6030e+011
6.0573e+002 2.2412e+013
6.5835e-002 2.4359e+009
5.7087e+004 2.1122e+015
3.5228e+006 1.3034e+017
4.9891e+006 1.8460e+017
5.8632e+006 2.1694e+017
5.1430e+004 1.9029e+015
3.0600e+006 1.1322e+017
4.0800e+005 1.5096e+016
1.6630e+005 6.1533e+015
8.8269e+005 3.2659e+016
7.7838e+004 2.8800e+015
1.1831e+006 4.3774e+016
4.6630e+003 1.7253e+014
1.0543e+003 3.9011e+013
1.1435e+002 4.2308e+012
5.2077e+004 1.9268e+015
6.5789e-006 2.4342e+005
4.3151e+003 1.5966e+014
4.7851e+001 1.7705e+012
5.5080e+000 2.0380e+011
3.2865e+003 1.2160e+014
2.9128e+003 1.0777e+014
1.5911e+003 5.8870e+013
3.8232e+001 1.4146e+012
2.1212e-002 7.8485e+008
2.3662e+003 8.7548e+013
1.0840e+005 4.0110e+'015
1.0200e+000 3.7740e+010
7.7573e+003 2.8702e+014
5.6229e+002 2.0805e+013
4.3547e+002 1.6112e+013
8.6552e+001 3.2024e+012
1.3323e+003 4.9294e+013
4.0285e+002 1.4906e+013
1.2306e+002 4.5533e+012
3.6172e+003 1.3384e+014
3.3947e+003 1.2561e+014
4.7488e+001 1.7571e+012
3.7414e-002 1.3843e+'009
2.5589e+001 9.4681e+011
2.7088e+000 1.0023e+011
4.3718e+000 1.6176e+011
1.0755e+003 3.9792e+013
7.6715e+002 2. 8385e+013

4.3QO ZI.+083 I- ;.SI7 B11

3 .0410e+000
3.0640e+001
7.3680e+001
4.8690e-002
2.2100e-013
4.6480e-005
3.5870e-003
1.4750e-003
9.1750e-002
9.9720e-006
8.6470e+000
5.3360e+002
7.5570e+002
8.8810e+002
7.7900e+000
4.6350e+002
6.1800e+001
2.5190e+001
1.3370e+002
1.1790e+001
1. 7920e+002
7.0630e-001
1.5970e-O01
1.7320e-002
7.8880e+000
9.9650e-010
6.5360e-001
7.2480e-003
8.3430e-004
4.9780e-01
4.4120e-001
2.4100e-001
5.7910e-003
3.2130e-006
3.5840e-001
1.6420e+001
1.5450e-004
1.1750e+000
8.5170e-002
6.5960e-002
1.3110e-002
2.0180e-001
6.1020e-002
1.8640e-002
5.4790e-001
5.1420e-001
7.1930e-003
5.6670e-006
3.8760e-003
4.1030e-004
6.6220e-004
1. 6290e-001
1.162Oe-001

2 MOP6401;
6.62200o-o04

1.1252e+005
1.1337e+006
2.7262e+006
1.8015e+003
8.1770e-009
1.7198e+000
1.3272e+002
5.4575e+001
3.3948e+003
3.6896e-001
3.1994e+005
1.9743e+007
2.7961e+007
3.2860e+007
2.8823e+005
1.7150e+007
2.2866e+006
9.3203e+005
4.9469e+006
4.3623e+005
6.6304e+006
2 .6133e+004
5. 9089e+003
6.4084e+002
2.9186e+005
3.6870e-005
2.4183e+004
2.6818e+002
3.0869e+001
1.8419e+004
1.6324e+004
8.9170e+003
2.1427.e+002
1.1888e-001
1.3261e+004
6.0754e+005
5.7165e+000
4.3475e+004
3.1513e+003
2.4405e+003
4.8507e+002
7. 4666e+003
2.2577e+003
6.8968e+002.
2.0272e+004
1.9025e+004
2.6614e+002
2.0968e-001
1.4341e+0O2
1.5181e+001
2.4501e+001
6.0273e+003
4.2994e+003

2. 453 Q.&.001
I,
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Nuci ide
Rb-88
Rh-103m
Rh-105
Rh-105m
Rh-106
Ru-103
Ru-105
Ru-106
Sb-122
Sb-124
Sb-125
Sb- 12 6
Sb- 12 6m
Sb-127
Sb-129
Sm-151
Sm-153
Sr-89
Sr-90
Sr-91
Sr-92
Sr-93
Tc-99
Tc-99m
Tc-101
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
Xe-129m
Xe- 13 1m
Xe-133
Xe-133m
Xe-135
Xe-135m
Xe-137
Xe-138
Y-90
Y-91
Y-91m
Y-92
Y-93
Zr-89
Zr-93
Zr-95
7-B3
Zr-99

curies
3.3215e+005
4.7785e+004
2.9359e+004
2.8072e+003
1.9199e+004
4.7785e+004
9.8568e+003
1. 9199e+004
1.1012e+003
5.4519e.002
7.6913e+003
2.5589e+002
4.6716e-001
5.0149e+004
5.5714e+004
1.5290e+000
1.0576e+003
5.7860e+005
7.3282e+004
4.0972e+005
1.0075e+C05

6.1933e-001
4.8643e+004
1.1725e-004
5.4433e+000
1.6974e+003
5.1859e+004
8.9127e+003
8.5694e+004
3.7242e+004
2.2632e+004
1.0075e+005
8.0544e+005
3.1029e+002
1.3712e+003
3.8232e+002
5.6401e+002
1. 6459e+005
2.3747e+007
7.6979e+005
1. 1316e+007
1.6630e+006

1.1573e-003
3.0376e+002
3.0006e+003
1.0405e+003
1.4656e+003
1. 3990e+003
1.1553e+000
6.668Oe-004
4.2827e+003

1.9BUT1+883
1. ISE3+-0,O

becauerels
1.2289e+016
1.7681e+015
1.0863e+015
1.0387e+014
7.1035e+014
1.7681e+015
3.6470e+014
7.1035e+014
4.0745e+013
2.0172e+013
2.8458e+014
9.4681e+012
1.7285e+010
1.8555e+015
2.0614e-015
5.6574e+010
3.9133e+013
2.1408e+016
2.7114e+015
1.5160e+016
3.7276e+015

2.2915e+010
1.7998e+015
4.3383e+006
2.0140e+011
6.2803e+013
1.9188e+015
3.2977e+014
3.1707e+015
1.3779e+015
8.3737e+014
3.7276e+015
2.9801e+016
1.1481e+013
5.0736e+013
1.4146e+013
2.0868e+013
6.0897e+015
8.7865e+017
2.8482e+016
4.1869e+017
6.1533e+016

4.2821e+007
1.1239e+013
1.1102e+014
3.8498e+013
5.4229e+013
5.1762e+013
4.2748e+010
2.4672e+007
1.5846e+014

5. 1;e+81l
4.23dSo-vo1o

vCilcm3

5.0310e+001
7.2380e+000
4.4470e+000
4.2520e-001
2.9080e+000
7.2380e+000
1.4930e+000
2.9080e+000
1.6680e-001
8.2580e-002
1.1650e+000
3.8760e-002
7.0760e-005
7.5960e+000
8.4390e+000
2.3160e-004
1.6020e-001
8.7640e+001
1.llOOe+001
6.2060e+001
1.5260e+001

9.3810e-005
7.3680e+4000
1 .7760e-008
8,2450e-004
2.5710e-001
7.8550e+000
1. 3500e+000
1.2980e+001
5.6410e+000
3.4280e+000
1.5260e+001
1.2200e+002
4.7000e-002
2.0770e-001
5.7910e-002
8.5430e-002
2.4930e+001
3.5970e+003
1.1660e+002
1.7140e+003
2.5190e+002

1.7530e-007
4.60O1e-002
4.5450e-001
1.5760e-001
2.2200e-001
2. 1190e-001
1. 7500e-004
1.010Oe-007
6. 4870e-001
L.U§8e:881
l .35D0oo-04
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-Ba/ctn3

1.8615e+006
2.6781e+005
1.6454e+005
1.5732e+004
1.0760e+005
2.6781e+005
5.5241e+004
1.0760e+005
6.1716e+003
3.0555e+003
4. 3105e+004
1.4341e+003
2.6181e+000
2.8105e+005
3.1224e+005
8.5692e+000
5. 9274e+003
3.2427e+006
4.1070e+005
2.2962e+006
5.6462e+005

3.4710e+000
2.7262e+005
6.5712e-004
3.0507e+001
9.5127e+003
2.9064e+005
4.9950e+004
4.8026e+005
2.0872e+005
1.2684e+005
5.6462e+005
4.5140e+006
1. 7390e+003
7.6849e+003
2.1427e+003
3.1609e+003
9. 2241e+005
1. 3309e+008
4.3142e+006
6.3418e+007
9.3203e6006

6.4861e0'Q03
1.7024e+4t3
1.6817e-004
5. 8312e+003
8.2140e+003
7.8403e+003
6.4750e+000
3.7370e-003
2.4002e+004

< . d 2S6+00Q
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Buildup
The material reference is s Source

Integration Parameters
X Direction 25
Y Direction 25
Z Direction 25

,EC-RAON-1135
Page 194

Energy
MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

Activity Fluence Rate
vhotons/sec MeV/Cma2/sec

No Bui1dur,
2.286e+12 2.253e+02
3.932e+14 1.133e+05
5.094e+17 3.491e+08
8.456e+14 8.719e+05
3.925e+15 5.298e+06
1.043e+15 1.729e+06
3.265e+17 7.396e+08
4.522e+15 1.299e+07
3.463e+16 1.527e+08
4.232e+17 2.530e+09
3.190e+16 2.926e+0B
1.261e+17 1.567e+09
3.121e+17 4.904e+09
3.019e+17 5.747e+09
2.566e+17 6.607e+09
1.272e+17 4.137e+09
1.086e+17 5.390e+09
4.831e+16 3.231e+09
1.097e+15 1.115e+08
1.789e+11 2.442e+04
1.762e+13 3.021e+06

Results
Fluence Rate &xMosure Rat
MeV/cm2 /sec

With Buildu=
2.700e+02
1.514e+05
5.446e+08
1.433e+06
8.623e+06
2.839e+06
1 .150e+09

1.902e+07
2.073e+08
3.189e+09
3.485e508
1.806e+09
5.532e+09
6.385e+09
7.190e+09
4.447e+09
5.687e+09
3.371e+09
1.150e+08
2.504e+04
3.085e+06

4.001e+10

mR/hr
No Buildpp
1.932e+01
3.926e+03
3.460e+06
3.856e+03
-1.411e+04
3.434e+03
1.170e+06
1 .987e+04
2.515e+05
4.465e+06
5.550e+05
3.053e+06
9.627e+06
1. 122e+07
1.257e+07
7.625e+06
9.068e+06
4.996e+06
1.513e+05
3.021e+01
3.463e+03

e Ex osure Rate
mR/hr

With Buildun
2.316e+01
5.246e+03
5.397e+06
6.336e+03
2.350e+04
5.638e+03
1.819e+06
2.911e+04
3.413e+05
5.628e+06
6.611e+05
3.519e+06
1.086e+07
1.246e+07
1.368e+07
8.197e+-06
9.569e+06
5.213e+O0
1.561e+05
3.097e+01
3.536e+03

7.757e+07

I

I I

2.618e+18 3.578e+10 6.825e+07

I
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DOS File:
Run Date:
Run Time:
Duration:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

}
1RB8I38.MS5 K>RADI- 135
August 8, 2005 Page 135
5:41:05 PM
00:00:25

file Ref:
Date:

By:

Checked:

Case Titles Reactor Building Air
Description: 8 Hour, ZCRP38

Geometrys 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.Oe+3 cm 131 ft .0 in
1.,9ei3 cm 63 ft
861.06 cm 28 ft 3.0 in

Dose Points
21 Y 7

# 1 4297.68 cm 430.53 cm 960.12 cm
141 ft 0.0 inr4 ft 1.5 in3l ft 6.0 in

Shields
Shield Name Pimension Material~ensity

Source 6.60e+09 cm3  Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups s 25
Lower Energy Cutoff s 0.015
Photons < 0.015 : Excluded

Library : ICRP-38
Nuc ide
Cs-135m
Eu-157
-Eu-158
La-143
Nd-151
Pm-150
Pr-145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83
Sm-155
Sm-156
Y-94
Y-95

curies beccuerels
2.4427e+002 9.0381e+012
4.1144e+001 1.5223e+012
1.6987e-002 6.2852e+008
2.2803e-007 8.4372e+003
1.1884e-009 4.3969e+001
1.5686e+000 5.8039e+010
1.0167e+003 3.7618e+013
4.0972e-008 1.5160e+003
5.1859e+001 1.9188e+012
5.2717e-003 1.9505e+008
5.1430e+003 1.9029e+014
3.7077e+002 1.3718e+013
1.4227e+001 5.2641e+011
2.4942e-001 9.2287e+009
9.5993e+000 3.5517e+011
6.5148e+000 2.4105e+011
1.1402e-002 4.2186e+008
3.1544e-005 1.1671e+006
3.1888e+001 1.1798e+012
7.6121e-005 2.8165e+006

3.7000e-002
6.2320e-003
2.573O0e-006
3.4540e-011
1.8000e-013
2.3760e-004
1.5400e-001
6.2060e-012
7.8550e-003
7 .9850e-007
7.7900e-001
5.6160e-002
2.1550e-003
3.778Oe-005
1.4540e-003
9. 8680e-004
1.7270e-006
4.7780e-009
4.8300e-003
1.1530e-008

Ba/cm,
1.3690e+003
2.3058e+002
9.5201e-002
1.2780e-006
6.6600e-009
8. 7912e.4D0V
5 .6980e+003
2.2962e-007
2.9,064e+002
2.9544e-002
2.8823e+004
2.0779e4-003
7.9735e+001
1 .3979e+O00
5.3798e+O001
3.6512e+.i001
6.3899e-002
1.7679e-004
1.7871e+-002
4.266le-0-04

Buildup
The material reference is : Source

T y, F ,-at . 4 _

_mAw. k J 4' . P 25
X Direction 25
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DOS File: IRB8138.MS5
Run Date: August 8, 2005
Run Time: 5:41:05 PM
Duration: 00:00:25

Y Direction
Z Direction

EC-RADN-1 135
Page 196

25
25

Energy Activity
MeV photonslsec

0.015 1.777e+03
0.02 1.117e+11
0.03 6.232e.12
0.04 1.231e+12
0.05 3.104e+11
0.06 3.758e+11
0.08 3.590e+11
0.1 1.680e+11
0.15 2.440e+11
0.2 3.447ee+12
0.3 1.849e+14
0.4 1.814e+12
0.5 8.934e+12
0.6 2.044e+13
0.8 4.501e+14
1.0 1.914e+13
1.5 4.195e+12
2.0 1.819e+11
3.0 8.406e+08

TOTALS: 7.022e+14

Fluence Rate
MeV/cm2 /sec
No Buildun
1.751e-07
3.221e+01
4.271e+03
1.269e+03
4.191e+02
6.232e+02
8.133e+02
4.825e+02
1.076e+03
2.060e+04
1.696e+06
2.254e+04
1. 404e+05
3.891e+05
1.159e+07
6.223e+05
2.082e+05
1.217e+04
8.541e+01

1.471e+07

Results
Fluence Rate
MeV/cm2 /sec
With Buildup
2.099e-07
4.303e+01
6.662e+03
2.085e+03
6.979e+02
1.023e+03
1.264e+03
7.066e+-02
1.460e+03
2.597e+04
2.021e+06
2.598e+04
1.584e+05
4.323e+05
1.261e+07
6.690e+05
2.197e+05
1.269e+04
8.811e.0l

1.619e+07

Exposure Rate
mR/hr

No Buildup
1.502e-08
1.116e+00
4.232e+01
5.612e+00
1.116e+00
1.238e+00
1.287e+00
7.381e-01
1.772e+00
3.636e+01
3.217e+03
4.391e+0l
2.756e+02
7.594e+02
2.204e+04
1.147e+03
3.502e+02
1.881e+01
1.159e-01

2.794e+04

Exposure Rate
mR/hr

With Buildup
1.800e-08
1.491e+00
6.602e+01
9.220e+00
1.859e+00
2.032e+00
2.001e+00
1.081-e+00
2.405e+00
4.584ei01
3.833e+03
5.061e+01
3.108e+02
8.438e+02
2.398e+04
1.233e+"-3
3.696e+02
1. 963e+01
1.195e-01

3.077e+04

I



MicroShield v5.01 (5.01-00076)
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DOS File: lRB8RAD.MS5 EC-RADN-1 135
Run Date:, August 8, 2005 Page 197
Run Time: 5:41:31 PM
Duration: 00:00:25

File Ref:
Date: _

By:
'Checked:

Case Title: Reactor Building Air
Description: 8 Hour, RADRAD

Geometry: 13 - Rectangular Volume

Source Dizensions
Length 4.Oe+3 cm 131 ft 0.0 in
Width 1.9e+3 cm 63 ft
Height 861.06 cm 28 ft 3.0 in

Dose Points

# 1 4297.68 cm 430.53 cm 960.12 cm
141 ft 0.0 inl4 ft 1.5 iWl ft 6.0 in

shields
Shield Name Dimension MaterialDensity
Source 6.60e+09 cm3  Air 0.0,0122
Air Gap Air 0.00122

Nucl -ide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
I-133
I-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

Kr-8/5
Ens 2Q.

5.7
9.2
2.4:
1.0
1.01
7.9
8.4i
1.4
8.7
1.6
8.9'
6.4
2.0:
4.8
3.5:
4.9
5.8i
5.1,
3.0'
1.6i
8.8:
7.71
1.11
4.6i
1.0!

1. 1'

Source Input
Grouping Method s Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 s Excluded

Library s Grove
beccpuerels uCi/cm3

087e-001 2.1122e+010 8.6470e-005
164e+004 3.4101e+015 1.3960e+001
216e+004 8.9600e+014 3.6680e+000
801e+006 3.9963e+016 1.6360e+002
028e+004 3.7105e+014 1.5190e+000
686e+003 2.9484e+014 1.2070e+000
B36e+003 3.1389e+014 1.2850e+000
967e+002 5.5377e+012 2.2670e-002
410e+000 3.2342e+011 1.3240e-003
545e+002 6.1215e+012 2.5060e-002
391e+001 3.3075e+012 1.3540e-002
501e+005 2.3866e+016 9.7700e+001
229e+005 7.4845e+015 3.0640e+001
643e+005 1.7998e+016 7.368De+001
228e+006 1.3034e+017 5.3360e+002
B91e+006 1.8460e+017 7.5S70e+002
632e+006 2.1694e+017 8.8810e+'002
d3Oe+004 1.9029e+015 7.7900e+000
500e+006 1.1322e4017 4.6350e+002
630e+005 6.1533e+015 2.5190e+,001
269e+005 3.2659e+016 1.3370e+002
338e+004 2.8800e+015 1.1790e+001
331e+006 4.3774e+016 1.7920e+002
530e+003 1.7253e+014 7.0630e-001
543e+003 3.9011e+013 1.5970e-001

Mz-+88 2883e8i 1.15338;881 ,

3.1994e+000
5.1652e+005
1.3572e+005
6.0532e+006
5.6203e+004
4.4659e+004
4.7545e+004
8.3879e+002
4.8988e+001
9.2722e+002
5.0098e+002
3.6149e+006
1.1337e+006
2.7262e+006
1.9743e+007
2.7961e+007
3. 2860e+007
2.6823e+005
1.7150e+007
9.3203e+005
4.9469e+006
4.3623e+005
6.6304e+006
2.6133e+004
5 .9089e+003

* . 59lie+885
16 .404e tOOE

I
; ,

I

M3!c+O00 4.3234o+01f 1.7920e002
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DOS File: 1RB8RAD.MS5
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Run Time: 5:41:31 PM Page 198
Duration: 00:00:25

Nuclide curies becouerels UCi/cm3  
2i/C3

Mo-99 5.2077e+004 1.9268e+015 7.8880e+000 2.9186e+005
Nb-95 4.3151e+003 1.5966e+014 6.5360e-001 2.4183e+004
Nd-147 1.5911e+003 5.8870e+013 2.4100e-001 8.9170e+003
Np-239 1.0840e+005 4.OllOe+015 1.6420e+001 6.0754e+005
Pr-143 3.6172e+003 1.3384e+014 5.4790e-001 2.0272e+004
Pr-144 3.3947e+003 1.2561e+014 5.1420e-001 1.9025e+004
Pu-238 2.5589e+001 9.4681e+011 3.8760e-003 1.4341e+002
Pu-239 2.7088e+000 1.0023e+O11 4.1030e-004 1.5181e+001
Pu-240 4.3718e+000 1.6176e+011 6.6220e-004 2.4501e+001
Pu-241 1.0755e+003 3.9792e+013 1.6290e-001 6.0273e+003
Rb-86 6.0006e+003 2.2202e+014 9.0890e-0O1 3.3629e+004
Rh-103mn 4.7785e+004 1.7681e+015 7.2380e+Q00 2.6781e+005
Rh-105 2.9359e+004 1.0863e+015 4.4470e+000 1.6454e+005
Rh-106 1.9199e+004 7.1035e+014 2.9080e+000 1.0760e+005
Ru-103 4.7785e+004 1.7681e+015 7.2380e+000 2.6781e+005
Ru-105 9.8568e+003 3.6470e+014 1.4930e+000 5.5241e+004
Ru-106 1.9199e+004 7.1035e+014 2.9080e+000 1.0760e+005
Sb-127 5.0149e+004 1.8555e4015 7.5960e+000 2.8105e+005
Sb-129 S.5714e+004 2.0614e+015 8.4390e+000 3.1224e+005
Sr-89 5.7860e+005 2.1408e+016 8.7640e+001 3.2427e+006
Sr-90 7.3282e+004 2.7114e+015 1.llOOe+O01 4.1070e+005
Sr-91 4.0972e+005 1.5160e+016 6.2060e+001 2.2962e+006
Sr-92 1.0075e+005 3.7276e+015 1.5260e+001 5.6462e+005
Tc-99m 4.8643e+004 1.7998e+015 7.3680e+000 2.7262e+005
Te-127 5.1859e+004 1.9188e+015 7.8550e+000 2.9064e+005
Te-127m 8.9127e+003 3.2977e+014 1.3500e+000 4.9950et004
Te-129 8.5694e+004 3.1707e+015 1.2980e+001 4.8026e+005
Te-129m 3.7242e+004 1.3779e+015 5.6410e+000 2.0872e+005
Te-131m 1.0075e+005 3.7276e+015 1.5260e+-001 5.6462e+005
Te-132 8.0544e+005 2.9801e+016 1.2200e+002 4.5140e+006
Xe-133 2.3747e+007 8.7865e+017 3.5970e+003 1.3309e+008
Xe-135 1.1316e+007 4.1869e+017 1.7140e+003 6.3418e+007
Y-90 3.0376e+002 1.1239e+013 4.6010e-002 1.7024e+003
Y-91 3.0006e+003 1.1102e+014 4.5450e-001 1.6817e+004
Y-92 1.4656e+003 5.4229e+013 2.2200e-001 8.2140e+003
Y-93 1,3990e+003 5.1762e+013 2.1190e-001 7.8403et003
Zr-95 4.2827e+003 1.5846e+014 6.4870e-001 2.4002e+004
Zr-97 3.0620e+003 1.1329e+014 4.6380e-001 1.7161e+004

Buildup
The material reference is s Source

Integration Parameters
X Direction 25
Y Direction 25
Z Direction 25

- ~ResultsI
Energy Activity FluenceR11jen c e Rate Ex:gosure Rate Exinosure Rate

-eV photons/sec MeV/cm2lsec MeVlCM2lsec - m r
No Buildu= With Builduo No Buildu - With Buildup

O.015 1.787e+11 1.761e+01 2.11Oe+01 1.510 e+00 1.s1oe+00

HeV photonss/sec MeV~cm2/zSec R/hr mR/hr
?.Tn X~e 1 ,

4
.is iJ; 4., C. 1 sA.v. M DI-4 1 Ar.-t VA? *- 'D.. 1 A--
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DOS File: 1RB8RAD.MSS
Run Date: August 8, 2005
Run Time: 5:41:31 PM
Duration: 00:00:25

EC.RADN, 135

Page 199

Enerov Activity

0.02 3.499e+14
0.03 4.812e+17
0.04 8.007e+14
0.05 3.918e+15
0.06 1.040e+15
0.08 3.265e+17
0.1 4.498e+15
0.15 3.380e+16
0.2 4.203e+17
0.3 3.185e+16
0.4 1.253e+17
0.5 2.598e+17
0.6 2.987e+17
0.8 2.525e+17
1.0 1.266e+17
1.5 1.082e+17
2.0 4.558e+16
3.0 7.478e+14
4.0 1.llle+ll

Fluence Rate
NeV/Cm2 /sec
No BuilduD
1.009e+05
3.297e+08
8.256e+05
5.289e+06
1.725e+06
7 . 396e+08
1.292e+07
1 .491e+08
2.512e+09
2.922e+08
1.556e+09
4.083e+09
5.687e+09
6.501e+09
4.116e+09
5.370e+09
3.048e+09
7.598e+07
1.516e+04

Fluence Rate
1eV/cm2 /Sec
With Buildup
1.348e+05
5.143e+08
1.356e+06
8.809e+06
2.831e+06
1.150e+09
1.892e+07
2.023e+08
3.166e+09
3.481e+08
1.794e+09
4.605e+09
6.319e+09
7.075e+09
4.425e+09
5.667e+09
3.180e+09
7.838e+07
1.554e+04

EXnosure Rate
mR/hr

No Buildup
3.494e+03
3.26Se+06
3.651e+03
1. 409e+04
3.425e+03
1.17Oe+06
1.977e+04
2.455e+05
4.433e+06
5.542e+05
3.032e+06
8.015e+06
1.llOe+07
1.237e+07
7.58?e+06
9.035e+06
4.713e+06
1.031e+05
1.875e+01

Exoosure Rate
sLhr

With Buildup
4.668e+03
5.097e+06
5.999e+03
2.347e+04
5.623e+03
1,819e+06
2.895e+04
3.332e+05
5.588e+06
6.602e+05
3.495e+06
9.040e+06
1.233e+07
1.346e+07
8.156e+06
9.534e+06
4.916e+06
-1.063e+05
1.922e+01

TOTA1S: 2.522e+18 3.448e+10 3.8S6e+10 6.567e+07 7.461e+07



MicroShield v5.01 45.01-0007S)
Pennsylvania Power & Light Co.

Page :1
DOS File: 1RB24GR.MSS
Run Date: August 8, 2005 EPRAge 1235
Run Time: 5:39:12 PM paW
Duration: 00:00:30

File Ref:
Date:

By:
Checked:

Case Title: Reactor Building Air
Description: 24 Hour, GROVE

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft
1.9e+3 cm
861.06 cm 28 ft

0.0
63

3.0

in
ft
in

Dose Points
YE

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inI4 ft 1.5 infl

960.12 cm
ft 6.0 in

Shields
Shield Name Dimension Materialpensity

Source 6.60e+09 cm3  Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups s 25
Lower Energy Cutoff : 0.015
Photons < 0.015 i Excluded

I i

Library : Grove
Nuclide
Am-241
Am-242
Am-242m
Am-2 43
Am-244
Ba-13 Sm
Ba-137m
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Co-60m
Co-61
Cs-132

Co-con,

curies
5.7259e-001
9.0711e+001
3.7202e-002
7.0311e-002
5.9662e+001
1.3158e+002
9.2164e+004
9.3022e+000
1.0418e+006

8.0214e+003
4.6287e+002
2.0935e-008
9.9030e+003
5.7002e+003
8.4440e+003
1.4947e+002
6.4462e-002
8.7608e+000
1.6439e+002
8.9391e+001

8.3383e-005
1.0973e+002

9.31e+ 881

becouerels
2.1186e+010
3.3563e+012
1. 3765e+009
2. 6015e+009
2.2075e+012
4.8684e+012
3.4101e+015
3.4418e+011
3.8546e+016

2.9679e+014
1.7126e+013
7. 7459e+002
3.6641e+014
2.1091e+014
3.1243e+014
5.5304e+012
2.3851e+009
3.2415e+011
6.0824e+012
3.3075e+012

3.0852e+006
4.0598e+012

3 .3859_e-+al8

UC LM3
8.6730e-005
1.3740e-002
5.6350e-006
1. 0650e-005
9.0370e-003
1.993De-002
1.3960e+001
1.4090e-003
1.5780e+002

Bacjm 3
3.2090e+000
5.0838e+002
2. 049e-001
3.9405e-O01
33.3437e+002
7.3741e+002
5.1652e+005
5.2133e+001
5 .8386e+006

1.2150e+000 4.4955e+004
7.Olle-002' 2.5941e+003
3.1710e-012 1.1733e-007
1.5000e+000 5.5500e+004
8.Z340e-001 3.1946e+004
1. 2790e+O000 4.7323e+004
2.2640e-002 2.3768e+002
9.7640e-O006 3.6127e-0O1
1.3270e-003! 4.9099e+001
2.4900e-002 9t12130e+002
1.3540e-002 $.V09Be+002

5 jI i

: : I I �

1.2630e-008 4 .6731e-004
1 .6620e-002 46. 1494,e+,002
M98QR '.M .J r2. e8;802

- . - - - - - - V � �



Page : 2
DOS File: 1RB24GR.MS5
Run Date: August 8. 2005
Run Time: 5:39:12 PM
Duration: 00:00:30

EGCRAON-I 135
Page 201

Nuclide curies
Cs-134m 4.4577e+002
Cs-136 1.9522e+005
Cs-137 4.8643e+005
Cs-138 3.4073e-007
Cs-139
Eu-152m 9.3088e-002
Eu-154 2.3681e+001
Eu-155 9.7379e+000
Eu-156 5.8830e+002
I-128
I-130 2.3246e+004
1-131 3.3690e+006
1-132 4.3203e+006
1-133 3.4462e+006
I-134 1.9238e-001
I-135 5.6572e+005
Kr-83m 5.9147e+003
Kr-85 1.6630e+005
Kr-85m 7.4206e+004
Kr-87 1.2689e+001
Kr-88 2.3833e+004
La-140 4.5600e+003
La-141 6.2230e+001
La-142 7.678le-002
Mo-99 4.3936e+004
Mo-101
Nb-95 4.3151e+003
Nb-95m 4.7680e+001
Nb-96 3.4357e+000
Nb-97 1.5997e+003
Nb-97m 1.5105e+003
Nd-147 1.5257e+003
Nd-149 6.1715e-002
Up-236m 1.2986e-002
Np-238 1.9027e+003
Np-239 8.9127e+004
Np-240 2.1899e-005
Pd-109 3.4502e+003
Pm-147 5.6401e+002
Pm-148 3.9942e+002
Pm-148m 8.5562e+001
Pin-149 1.0821e+003
Pm-151 2.7260e+002
Pr-142 6.8925e+001
Pr-143 3.5829e+003
Pr-144 3.3776e+003
Pr-144m 4.7316e+001
Pu-237 3.7031e-002
Pu-238 2.5629e+001
Pu-239 2.7128e+000
Pu-240 4.3718e+000
Pu-241 1.0755e+003
Pu-243 8.1865e+001
'DU OC c oCa, .snfl

Pu-239 2.7128e+-000
R,-86 S. a3"Oe+0*09

beccuerels
1.6493e+013
7.2232e+015
1. 7998e+016
1.2607e+004

3.4443e+009
8.7621e+011
3.603Oe+011
2.1767e+013

8.6009e+014
1.2465e+017
1.5985e+017
1.2751e+017
7.1181e+009
2.0932e+016
2.1884e+014
6.1533e+015
2.7456e+015
4.6949e+011
8.8183e+014
1.6872e+014
2.3025e+012
2.8409e+009
1.6256e+015

1.5966e+014
1.7641e+012
1.2712e+011
5.9188e+013
5.5890e+013
5.6452e+013
2.2835e+009
4.8049e+008
7.0400e+013
3.2977e+015
8.1026e+005
1.2766e+014
2.0868e+013
1.4779e+013
3.1658e+012
4.0036e+013
1.0086e+013
2.5502e+012
1.3257-e+014
1.2497e+014
1.7507e+012
1.3701e+009
9.4827e+011
1.0037e+011
1.6176e+011
3.9792ei013
3.0290e+012
) 1 CAC . AlA
3. 0037e+D1Dl
z . 169e+-14

AC&iJcm3 : Bq/cM3

6.7520e-002 2.4982e+003
2.9570e+001
7.36BOe+001
5.1610e-011

1.4100e-005
3.5870e-003
1.4750e-003
8.9110e-002

3.5210e+000
5.1030e+002
6.5440e+002
5.2200e+002
2.9140e-005
8.5690e+001
8.9590e-001
2.5190e+001
1.1240e+001
1.9220e-003
3.6100e+000
6.9070e-001
9.4260e-003
1.1630e-005
6.6550e+000

6.5360e-001
7.2220e-003
5.2040e-004
2.4230e-001
2.2880e-001
2.3110e-O01
9.3480e-006
1.9670e-006
2.8820e-001
1.3500e+001
3.3170e-009
5.2260e-001
8.5430e-002
6 .0500e-002
1 .2960e-002
1.6390e-001
4.1290e-002
1.0444e-002
5.4270e-001
5.1160e-ODI
7.1670e-003
5. 6090e-006
3.8820e-003
4.109 Oe-004
6. 6220e-004
1. 6290e-001
1.2400e-002
0 oclin- nAAI
4. 1090e-004
6. 6020e-00±

1.09 41e+006
2.7262e+006
1.9096e-O06

5.2170e-O01
1.3272e+002
5.4575e+001
3.2971e+003

1.3028e+005
1.8881e+007
2.4213e+007
1.9314e+007
1 .0782e+O000
3.1705e+006
3.3148e+004
9.3203e+005
4.1588e+005
7.1114e+001
1.3357e+005
2.5556e+004
3.4876e+002
4.3031e-001
2.4624e+005

2.4183e+004
2.6721e+002
1.9255e+001
8.9651e+003
8. 4656e+003
8.5507e+003
3.4588e-001
7.2779e-002
1.0663e+004
4.9950e+005
1.2273e-004
1.9336e+004
3.1609e+003
2.2385e+003
4.7952e+002
6.0643e+003
1.5277e+003
3.8628e+002
2.0080e+004
1.8929e,004
2.6518e+002
2.0753e-(O1
1.4363e+002
1.5203e+.001
2.4501e8001
16.0273e+003
4.5880e+002
I -')70C . n^A
1.5203e+001
3. Ly6ei-0O4

:

I

I

I
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Nuclide curies
Rb-88 6.6614e+003
Rh-103m 4.7145e+004
Rh-105 2.2500e+004
Rh-105m 2.3147e+002
Rh-106 1.9179e+004
Ru-103 4.7363e+004
Ru-105 8.1006e+002
Ru-106 1.9179e+004
Sb-122 9.2560e+002
Sb-124 5.4064e+002
Sb-125 7.6913e+003
Sb-126 2.4619e+002
Sb-126m 4.6716e-001
Sb-127 4.4577e+004
Sb-129 4.5006e+003
Sm-151 1.-5330e+000
Sm-153 8.3119e+002
Sr-89 5.7008e+005
Sr-90 7.3282e+004
Sr-91 1.2775e+005
Sr-92 1.6802e+003
Sr-93
Tc-99 6.1933e-001
Tc-99m 4.2431e+004
Tc-101
Te-123m 5.4004e+000
Te-125m 1.7027e+003
Te-127 4.8432e+004
Te-127m 8.9127e+003
Te-129 2.8587e+004
Te-129m 3.6819e+004
Te-131 1.5647e+004
Te-131m 6.9453e+004
Te-132 6.9849e+005
Te-133 1.8855e-003
Te-133m 8.3581e-003
'Te-134 4.6716e-005
Xe-129m 5.3575e+002
Xe-131m 1.6287e+005
Xe-133 2.3061e+007
Xe-133m 7.0575e+005
Xe-135 6.3003e+006
Xe-135m 3.0772e+005
Xe-137
Xe-138
Y-90 3.0145e+002
Y-91 3.0006e+003
Y-91m 3.2403e+002
Y-92 9.9096e+001
Y-93 4.6630e+002
Zr-89 1.0028e+000
Zr-93 6.6680e-004
Zr-95 4.2464e+003

Y-93 4 .6 e+00
Zr-99 1.QZ3eel:o0

becauerels
2.4647e+014
1.7444e+015
8.3249e+014
8.5642e+012
7.0962e+014
1.7524e+015
2.9972e+013
7.0962e+014
3.4247e+013
2.0004e+013
2.8458e+014
9.1090e+012
1.7285e+010
1. 6493e+015
11.6652e+014
5.6720e+010
3.0754e+013
2.1093e+016
2.7114e+015
4.7267e+015
6.2168e+013

2.2915e+010
1.5699e+015

1. 9982e+011
6.2998e+013
1.7920e+015
3.2977e+014
1.0577e+015
1.3623e+015
5.7893e+014
2.5698e+015
2.5844e+016
6.9765e+007
3.0925e+008
1.7285e+006
1. 9823e+013
6.0262e+015
8.5325e+017
2.6113e+016
2.3311e+017
1.1386e+016

1.1154e+013
1.1102e+014
1.1989e+013
3.6665e+012
1.7253e+013
3.7105e+010
2.4672e+007
1.5712e+014

3.M-te-O10

"Ci/rm 3

1.0090e+000
7.1410e+000
3 .4080e+O00
3.5060e-002
2.9050e+000
7.1740e+000
1.2270e-001
2.9050e+000
1.4020e-001
8.1890e-002
1.1650e+000
3.7290e-002
7.0760e-005
6.7520e+000
6.8170e-001
2.3220e-004
1. 2590e-001
8.6350e+001
1.llOOe+O01
1. 9350e+001
2.5450e-001

Bc/cm3

3.7333e+004
2, 6422e+005
1.2610e+005
1.2972e+003
1.0748e+005
2. 6544e+005
4.5399e+003
1.0748e+005
5.1874e+003
3.0299e+003
4.3105e+004
1.3797e+003
2.6181e+000
2.4982e+005
2.5223e+004
8.5914e+000
4.6583e+003
3.1950e+006
4.1070e+005
7.1595e+005
9.4165e+003

9.3810e-005 3.4710e+000
6.4270e+000 2.3780e+005

8.1800e-004
2.5790e-001
7.3360e+000
1.3500e+O00
4.3300e+000
5.5770e+000
2.3700e+000
1.0520e+001
1.0580e+002
2.8560e-007
1.2660e-006
7.0760e-009
8.1150e-002
2.4670e+001
3.4930e+003

3.0266e+001
9.5423e+003
2.7143e+005
4.9950e+004
1.6021e+005
2.0635e+005
8.7690e+004
3.8924e+005
3.9146e+006
1.0567e-002
4.6842e-002
2.6181e-004
3.0026e+003
9.1279e+005
1.2924e+008

1.0690e+002 3.9553e+006
9.5430e+002 3.5309e+007
4.6610e+001 1.7246e+006

4.5660e-002
4.5450e-001
4.9080e-002
1.5010e-002
7.0630e-002
1.5190e-004
1.01Ooe-007
6.4320e-0O1

7 1-
1 .6193fle:

1. 6894e+003
1.6817e+004
1.816Oe+003
5.5537e+002
2.6133e+003
5.6203,e+000
3.7370e-003
2.3798e+004

a
S . 6203e4o*00
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Buildup
The material reference is s Source

Integration Parameters
X Direction 25
Y Direction 25
Z Direction 25

Results
Fluence Rate Eluence RateEnerovy

MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

Activity
photons/sec

1.492e+12
3.226e+14
4.739e+17
7.630e+14
3.404e+15
9.887e+14
3.170e+17
3.659e+15
9.116e+15
2.389e+17
2.180e+16
1.108e+17
1.762e+17
2.580e+17
2.010e+17
6.954e+16
4.063e+16
8.266e+15
1.987e+13
7.457e+07
3.534e+11

MeV/Cm2 /sec
No Buildui
1.470e+02
9.299e+04
3.247e+08
7.867e+05
4.594e+06
1.640e+06
7.180e+08
1.051e+07
4.021e+07
1.428e+09
1.999e+08
1.377e+09
2.770e+09
4.912e+09
5.174e+09
2.261e+09
2.016e+09
5.528e+08
2.019e+06
1.018e+01
6.058e+04

HeV/cm2 /sec
With Buildup
1.762e+02
1.242e+05
5. 016e+08
1.293e+06
7.652e+06
2.692e+06
1.116e+09
1.540e+07
5.456e+07
1.800e+09
2.382e+08
1.587e+09
3.124e+09
5.458e+09
5.630e+09
2.431e+09
2.127e+09
5.768e+08
2.082e+06
1.043e+01
6.186e+04

Exposure Rate
mglhr

No Bui
1.261e+01
3.221e+03
3.218e+06
3.479e+03
1.224e+04
3.257e+03
1.136e+06
1.608e+04
6.621e+04
2.520e+06
3.793e+05
2.683e+06
5.437e+06
9.588e+06
9.841e+06
4.168e+06
3.392e+06
8.549e+05
2.739e+03
1.259e-02
6.945e+01

Exposure Rate
mR/hr

With Buildup
1.512e+01
4.304e+03
5.020e+06
5.717e+D3
2.038e+04
5.346e+03
1.766e+06
2.355e+04
8.985e+04
3.177e+06
4.518e+05
3 . 092e+06
6.132e+06
1 .065e+07
1. 071e+07
4. 480e+06
3. 579e+06
8.920e+05
2 .825e+03
1.291e-02
7.092e+01

I

I

1.934e+18 2.179e+10 2.468e+10 4.332e+07 5. DlOe-+07

:1



:MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 1RB24I38.MS5 .EC-RADN-1135
Run Date: August 8, 2005 Page20
Run Time: 5:39:43 PM
Duration: 00:00:24

Case Title: Reactor Building Air
Description: 24 Hour, ICRP38

Geometry: 13 - Rectangular volume

File Ref:
Date:

By:
Checked:

Source Dimensions
Length 4.Oe+3 cm 131 ft
Width 1.9e+3 cm
Height 861.06 cm 28 ft

Dose Points
XY

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

0.0 in
63 ft

3.0 in

960.12 cm
ft 6.0 in

Nuci
Cs-135m
Eu-157
Eu-158
La-143
Nd-151
Pm- 150
Pr-145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83
Sm-155
Sm-156
Y-94
Y-95

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm' Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping method : Standard Indices

Number of Groups s 25
Lower Energy Cutoff : 0.015
Photons c 0.015 s Excluded

Library s ICRP-38
curies becauerels vCi/cm3 Bo/cm 3

8.6354e-004 3.1951e+007 1.3080e-007 4.8396e-003
1.9885e+001 7.3575e+011 3.0120e-003 1.1144e+002
8.5892e-009 3.1780e+002 1.3010e-012 4.8137e-008

2.5028e-002 9.2604e+008 3.7910e-006 1.4027e-001
1.5944e+002 5.8992e+012 2.4150e-002 8.9355e+002

3.1076e-001 1.1498e+010 4.7070e-005 1.7416e+000

1.4960e+003 5.5352e+013 2.2660e-001 8.3842e+003
4.7574e-003 1.7602e+008 7.2060e4-007 2.6662e-002
6.8595e-007 2.5380e+004 1.0390e-010 3.8443e-006

8.6156e-005 3.1878e+006 1.3050e-008 4.8285e-A004
5.8289e-005 2.1567e+006 8.8290e-009 3.2667e-004-

9.8238e+000 3.6348e+011 1.4880e-O03 5.5056e+001

Buildup
The material reference is s Source

Intara t i on Paramatatrw

X Direction 25



Page : 2
DOS File: IRB24138.MS5 E-RAON-1 135

Page 205Run Date:
Run Time:
Duration:

August 8, 2005
5:39:43 PM
00:00:24

Y Direction
Z Direction

25
25

Ener~cr

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4

: 0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

Ac tivitY
photons/ sec

2.831e+10
1.561e+12
4.803e+11
1.443e+11
1.754e+11
9.951e+10
2.036e+06
5.428e+10
6.472e+11
5.094e+13
2.415e+11
4.135e+10
1.955e+12
1.158e+14
4.471e+12
7.790e+11
5.610e+08
1.140e+07

1.774e+14

Fluence Rate
MeV/Cm2 Isec
No Buildup
8.160e+00
1.070e+03
4.953e+02
1.948e+02
2.909e+02
2.254e+02
5.847e-03
2.394e+02
3.868e+03
4.672e+05
3.001e+03
6.498e+02
3.721e+04
2.981e+06
1.454e+05
3.865e+04
3.752e+01
1.158e+00

3.680e-06

Results
Fluence Rate
MeV/cM 2 Isec
With Buildup
1.090e+01
1.669e+03
8.137e+02
3.244e+02
4.775e+02
3.504e+02
8.564e-03
3.249e+02
4.876e+03
5.566e+05
3.459e+03
7.329e+02
4.135e+04
3.244e+0S
1.563e+05
4.079e+04
3.915e+01
1.195e+00

4.052e+06

Eixosure Rate
mg/hr

No Buildup
2.827e-01
1.060e+01
2.190e+00
5.189e-01
5.777e-01
3.567e-01
8.946e-06
3.942e-01
6.827e+00
8. 863e+02
5.847e+00
1.275e+00
7.264e+01
5.670e+03
2.680e+02
6.503e+01
5.802e-02
1.571e-03

6.993e+'03

Exnosure Rate
mR./hr

Wi th Bui l durp
3 .777e-01
1.654e+01
3.599e+00
8.641e-01
9.484e-01
5.545e-01
1.310e-05
5.350e-01
8 .606e+00
1.056e+03
6.739e+00
1.439e+00
8.071e+01
6.171e+D3
2.881e+02
6.862e+01
6.054e-02
1.621e-03

7.704e+03

i III'

i

:
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Page ;
DOS File:
Run Date:
Run Time:
Duration:

MicroShield v5.01 (5.01-00076)
-Pennsylvania Power & Light Co.

1
1RB24RAD.MS5 EC-RADN 113
August 8, 2005 Pge'W 26
5:40:07 PM -
00:00:28

File Ref:
Date:

By:
Checked:

Case Title: Reactor Building Air
Description: 24 Hour, RADTRAD

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft
1.9e+3 cm
861.06 cm 28 ft

0. 0 in
63 ft

3.0 in

Dose Points
Y . z

# 1 4297.68 cm 430.53 cm 960.12 cm
141 ft 0.0 inl4 ft 1.5 in3l ft 6.0 in

Shields
shield Name Dimension MaterialDensity

Source 6.6Oe+09 cm3  Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method t Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

. Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
1-132
1-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141

Yrz:- Q9

curies
5.7259e-001
9.2164e+004
9.3022e+000
1.0418e+006
9.9030e+003
5.7002e+003
8.4440e+003
1.4947e+002
8.7608e+000
1. 6439e+002
8.9391e+001
6.4501e+005
1.9522e+005
4.8643e+005
3.3690e+006
4.3203e+006
3.4462e+006
1.9238e-001
5.6572e+005
1. 6630e+005
7.4206e+004
1 .2689e+001
2.3833e+004
4 .5600e+003
6.2230e+'001

NiZe-48i
.393 2 000

becauerels
2.1186e+010
3.4101e+015
3.4418e+011
3.8546e+016
3.6641e+014
2.1091e+014
3.1243e+014
5.5304e+012
3.2415e+011
6.0824e+012
3.3075e+012
2.3866e+016
7.2232e+015
1. 7998e+016
1.2465e+017
1.5985e+017
1.2751e+017
7.1181e+009
2.0932e+016
6.1533e+015
2.7456e+015
4.6949e+011
8.8183e+014
1.6872e+014
2.3025e+012

2 .919304016

UCi2cm3
8.6730e-005
1. 3960e+001
1. 4090e-003
1.5780e+002
1.5000e+000
8.6340e-001
1.2790e+000
2.2640e-002
1.3270e-003
2.490Oe-002
1.3540e-002
9.7700e+001
2.95710e+001
7.368Oe+001
5.1030e+002
6.5440e+002
5.2200e+002
2.9144e-005
8.5690e+DO1
2.5190e+001
.1.1240e+001
1. 9220e-003
3.61OOe+000
6.907Qe-001
9.4260e-4003

1.-Wflep-88
2.al1O00t0D

Ba/cM3

3.2090e+000
5.1652e+005
5.2133e+001
5.8386e+0016
5.5500e+004
3.1946e+004
4.7323e+004
8.3768e+-002
4.9099e+001
9.2130e+002
5.0098e+002
3.6149e+006
1 .0941e+006
2. 7262e+006
1.6881e+007
2.4213e+007
1.9314e+007
1.0782e+000
3.1705e+006
9.3203e+005
4.1588e+005
7.1114e+001
1.3357e+005
2.5556e+004
3.4876e+002

1.33l52e+880
1 .3352Xo.'OS



Page : 2
DOS File: 1RB24RAD.MS5
Run Date: August 8, 2005
Run Time: 5:40:07 PM
Duration: 00:00:28

.EC-ADP-1135
Page 207

Nucl ide
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

cur-ies

4. 3936e+004
4.3151e+003
1.5257e+003
8.9127e+004
3.5829e+003
3.3776e+003
2. 5629e+001
2.7128e+000
4.3718e+000
1.0755e+003
5.8500e+003
4.7145e+004
2.2500e+004
1.9179e+004
4.7363e+004
8.1006e+002
1.9179e+004
4.4577e+004
4.5006e+003
5.7008e+005
7.3282e+004
1.2775e+005
1.6802e+003
4.2431e+004
4.8432e+004
8.9127e+003
2.8587e+004
3.6819e+004
6.9453e+004
6.9849e+005
2.3061e+007
6.3003e+006
3.0145e+002
3.0006e+003
9.9096e+001
4.6630e+002
4.2464e+003
1.5904e+003

becouerels
1.6256e+015
1.5966e+014
5. 6452e+013
3.2977e+015
1.3257e+014
1.2497e+014
9.4827e+011
1.0037e+011
1.6176e+011
3.9792e+013
2.1645e+014
1.7444e+015
8.3249e+014
7.0962e+014
1.7524e+015
2.9972e+013
7.0962e+014
1.6493e+015
1.6652e+014
2.1093e+016
2.7114e+015
4.7267e+015
6.2168e+013
1.5699e-015
1.7920e+015
3.2977e+014
1.0577e+015
1.3623e+015
2.5698e+015
2.5844e+016
8.5325e+017
2.3311e+017
1.1154e+013
1.1102e+014
3.6665e+012
1.7253e+013
1.5712e+014
5.8846e+013

iCi /cim3
6.6550e+000
6.5360e-001
2.3110e-001
1. 3500e+001
5.4270e-001
5.1160e-001
3.8820e-003
4.1090e-004
6.6220e-004
1.6290e-001
8.8610e-001
7.1410e+000
3.4080e+000
2.9050e+000
7.1740e+000
1.2270e-001
2. 9050e+000
6.7520e+000
6.8170e-001
8.6350e+001
1.11008+001
1. 9350e+001
2.5450e-001
6.4270e+000
7.3360e+000
1.3500e+000
4.3300e+'000
5.5770e+000
1.0520e+001
1.0580e+002
3.4930e+003
9.5430e+002
4.5660e-002
4.5450e-001
1.5010e-002
7.0630e-002
6.4320e-001
2 .4090e-001

-Ba/cm3
2. 4624e+005
2.4183e+064
8.5507e+003
4.9950e+005
2.0080e+004
1.8929e+004
1.4363e+002
1.5203e+001
2.4501e+-001
6.0273e+003
3.2786e+004
2.6422e+005
1.2610e+005
1.0748e+005
2.6544e+0Q5
4.5399e+003
1.0748e+005
2.4982e+005
2.5223e+004
3.1950e+006
4.1070e+005
7.1595e+005
9.4165e+003
2.3780e+005
2.7143e+005
4.9950e+004
1.f021e+005
2.0635e+005
3.8924e+005
3.9146e+006
1. 2924e+008
3.5309e+007
1.6894e+003
1.6817e+004
5.5537e+002
2.6133e+003
2.3798e+004
8.9133e+003

:

:I

I

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Energy
MeV

0.015

Results
ActivitY Fluence Rate Fluence Rate Exnosure Rate

photons/sec MeV/cm2 /sec MeV/cm2 /sec mg/hr
No Buildup With Buildun No Builduv

1.466e+11 1.445e+01 1.732e+01 1.240e+00

Exposure Rate
mR./hr

With Buildup
1.486e+00

MeV photonsisec MeVtcm2/sec MeVlcM 2 lsec
1U la Q111s w; 1 h ....... k M ; 1r4.~

mR/hr
M% 'all; 1 Alv.

mRJhr
W; f-s 1..- 1AIs
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Enercrv ActivitV
KI photons/sec

0.02 3.188e+14
0.03 4.540e+17
0.04 7.243e+14
0.05 3.399e+15
0.06 9.867e+14
0.08 3.170e+17
0.1 3.645e+15
0.15 8.591e+15
0.2 2.362e+17
0.3 2.178e+16
0.4 1.104e+17
0.5 1.660e+17
0.6 2.564e+17
0.8 1.998e+17
1.0 6.921e+16
1.5 4.046e+16
2.0 8.205e+15
3.0 1.288e+13
4.0 7.457e+07

TOTALS: 1.897e+18

Fluence Rate
BeV/cm2/sec
No Buildun
9.190e+04
3.111e+08
7.468e+05
4.588e+06
1.636e+06
7 .180e+08
1.047e+07
3.789e+07
1.412e+09
1.998e+08
1.372e+09
2.608e+09
4.882e+09
5.144e+09
2.250e+09
2.008e+09
5.487e+08
1.308e+06
1.018e+01

Fluence Rate
NeV/cm2 Isec
With Buildup
1.228e+05
4.853e+08
1.227e+06
7. 641e+06
2 .686e+06
1. 116e+09
1.533e+07
5.142e+07
1.780e+09
2.380e+08
1.581e+09
2.942e+09
5.424e+09
5.598e+09
2.419e+09
2.119e+09
5.725e+08
1.350e+06
1.043e+01

Exoosure Rate
mR/hr

No Buildup
3.183e+03
3.084e+06
3.303e+03
1.222e+04
3.250e+03
1.136e+06
1.602e+04
6.240e+04
2.492e+06
3.790e-05
2.673e+06
5.120e+06
9.529e+06
9. 784e+06
4.148e+06
3.378e+06
8.485e+05
1.775e+03
1.259e-02

Exposure Rate
mglbr

With Buildun
4.253e+03
4.810e+06
5.427e+03
2.035e+04
S.335e+03
1.766e+06
2.346e+04
8.468e+04
3.141e+06
4.515e+05
3.O0le+06
5.775e+06
1.059e+07
1.065e+07
4.459e+06
3.565e+06
8.854e+05
1.831e+03
1.291e-02

2..151e+10 2.435e+10 2.11e10 2.45e10 4.267e4-07 4.931e+07
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1 :
2RBlGR.MS5 EC-RADN-1*35
August 19, 2005 Page209
1:52:10 PM
00:03:14

File Ref:
Date:

By:
Checked: .

Case Title: Reactor Building Air
Descriptiont 1 Hour, GROVE

Geometry: 13 - Rectangular Volume

Length
Width
Height

x
# 1 4297

141 ft

Source Dimensions
4.Oe+3 cm 131 ft 0.0 in
1.9e+3 cm 63 ft
861.06 cm 28 ft 3.0 in

.68
0.0

Dose Points
y

cm 430.53
inl4 ft 1.5

z
cm 960.12 cm
in31 ft 6.0 in

Shields
Shield Name Dimension Material Density

Source 6.E6e+09 cm3 Air 0.00122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 ; Excluded

Library s Grove
Nuc1 ide
Am-241
Am-242
Am-242m
Am-243
Am-244
Ba-135m
Ba-137m
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Co-60m
Co-61

Co-60_

curies
5.6916e-001
2.4513e+002
3.7202e-002
7.0113e-002
2.8976e+002
2.2929e+002
9.2164e+004
7.5461e+005
1.0973e+006
1.0332e+005
1.8644e+004
1.2630e+004
3.4971e+005
2.4223e+005
1.0075e+004
9.2164e+003
8.4836e+003
1. 4967e+002
6.4462e-002
8.7410e+000
1.6584e+002
8.9391e+001
2.7860e+000
1.3092e+000

2929104~-001

becouerels
2.1059e+010
9.0699e+012
1.3765e+009
2.5942e+009
1.0721e+013
8.4836e+012
3.4101e+015
2.7920e+016
4.0598e+016
3.8229e+015
6.8983ei014
4.6730e+014
1. 2939e+016
8.9624e+015
3.7276e+014
3.4101e+014
3.1389e+014
5.5377e+012
2.3851e+009
3.2342e+011
6.1362e+012
3.3075e+012
1.0308e+011
4 .8439e+010

9.129921012
a . 3075'e-012

AUCi /cm'
8.6210e-005 3.1898e+000
3.7130e-002 1.3738e+003
5.6350e-006 2.0849e-001
1.0620e-005 3.9294e-001
4.3890e-D02 1.6239e+003
3.4730e-002 1.2850e+003
1.3960e+001 5.1652e+005
1.1430e+002 4. 2291e+006
1.6620e+002 6.1494e+006
1.5650e+001 5,7905e+0O5
2.8240e+0D00 1.I0449e+005
1.9130e+000 72D0781e+0041
5.2970,e+001idl 1.i9599ge006
3. 6690e'+001i 1. 3575e+006
1. 5260e.000 5.U462e+004'
1.3960e+000 '5.!652e+004
1. 2850e+000.0 4 .1754e+004
2.2670e-06022 8.3879e+002
9. 7640e-006 3. 6127e-bo0
1.3240e-003 4.8988e+001
2.5120e-002E 9.2944e+002
1.3540e-002 5.0098e+002
4.2200e-004 1.5614e+O01
1.9830e-004 7.3371e+000
1.9198e:808 .A§e$83
1. 3540o-002 5 .D098ia-002

I I
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Nuclide
Cs-134
Cs-134m
Cs-136
Cs-137
Cs-138
Cs-139
Eu-152m
Eu-154
Eu-155
Eu-156
I-128
I-130
I-131
I-132
I-133
I-134
1-135
Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
La-141
La-142
Mo-99
Mo- 101
Nb-95
Nb-95m
Nb-96
Nb-97
Nb-97m
Nd-147
Nd-149
Np-236m
Np-238
Np-239
Np-240
Pd- 109
Pm-147
Pm-148
Pm-148m
Pm-149
Pm- 151
Pr-142
Pr-143
Pr-144
Pr-144m
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241

Pu-2 1

curies becauerels ncilcm3  Bq/cM3
6.4501e+005 2.3866e+016 9.7700e+0D1 3.6149e+006

I 1.0629e+005 3.9328e+015 1.6100e+001 5.9570e+005
2.0552e+005 7.6042e+015 3.1130e+001 1.1518e+006
4.8643e+005 1.7998e+016 7.3680e+001 2.7262e+006
2.5074e+006 9.2775e+016 3.7980e+002 1.4053e+007
6.3432e+004 2.3470e+015 9.6080e+000 3.5550e+005
5.1601e-001 1.9092e+010 7.8160e-005 2.8919e+000
2.3681e+001 8.7621e+011 3.5870e-003 1.3272e+002
9.7379e+000 3.6030e+011 1.4750e-003 5.4575e+001
6.1273e+002 2.2671e+013 9.2810e-002 3.4340e+003
7.5593e+003 2.7969e+014 1.1450e+000 4.2365e+004
8.4373ei004 3.1218e+015 1.2780e+001 4.7286e+005
3.6001e+006 1.3320e+017 5.4530e+002 2.0176e+007
5.2459e+006 1.9410e+017 7.9460e+002 2.9400e+007
7.3282e+006 2.7114e+017 1.llOOe+003 4.1070e+007
5.8890e+006 2.1789e+017 8.9200e+002 3.3004e+007
6.4033e+006 2.3692e+017 9.6990e+002 3.5886e+007
1.4141e+006 5.2323e+016 2.1420e+002 7.9254e+006
1.6630e+005 6.1533e+015 2.5190e+001 9.3203e+005
2.6058e+006 9.6415e+016 3.9470e+002 1.4604e+007
3.5314e+006 1.3066e+017 5.3490e+002 1.9791e+007
6.5578e+006 2.4264e+017 9.9330e+002 3.6752e+007
4.6973e+003 1.7380e+014 7.1150e-001 2.6325e+004
3.6001e+003 1.3320e+014 5.4530e-001 2.0176e+004
2.7775e+003 1.0277e+014 4.207Oe-001 1.5566e+004
5.6150e+004 2.0775e+015 8.5050e+000 3.1469e+005
2.9999e+003 1.llOe+014 4.5440e-001 1.6813e+004
4.3151e+003 1.5966e+014 6.5360e-001 2.4183e+004
4.7851e+001 1.7705e+012 7.2480e-003 2.6818e+002
6.7869e+000 2.5111e-011 1.0280e-003 3.8036e+001
4.2193e+003 1.5612e+014 6.3910e-001 2.3647e+004
3.8833e+003 1.4368e+014 5.8820e-001 2.1763e+004
1.6201e+003 5.9945e+013 2.4540e-001 9.0798e+003
6.3775e+002 2.3597e+013 9.6600e-002 3.5742e+003
2.6362e-002 9.7539e+008 3.9930e-006 1.4774e-001
2.6018e+003 9.6268e+013 3.941Oe-001 1.4582e+004
1.1831e+005 4.3774e+015 1.7920e+001 6.6304e+005
1.1270e+002 4.1698e+012 1.7070e-002 6.3159e+002
1.1058e+004 4.0916e+014 1.6750e+000 6.1975e+004
5.6229e+002 2.0805e+013 8.5170e-002 3.1513e+003
4.5085e+002 1.6681e+013 6.8290e-002 2.5267e+003
8.6948e+001 3.2171e+012 1.3170e-002 4.8729e+002
1.4399e+003 5.3276e+013 2.18Oe-001 8.0697e+003
4.7831e+002 1.7698e+013 7.2450e-002 2.6807e+003
1.5878e+002 5.8748e4012 2.4050e-002 8.8985e+002
3.6172e+003 1.3384e+014 5.4790e-001 2.0272e+004
3.3947e+003 1.2561e+014 5.1420e-001 1.902Se+004
4.7488e+001 1.7571e+012 7.1930e-003 2.6614e+002
3.7585e-002 1.3907e+009 5.6930e-006 2.1064e-0O1
2.5589e+001 9.4681e+011 3.8760e-003 1.4341e+002
2.7088e+000 1.0023e+011 4.1030e-004 1.5181e+001
4.3718e+000 1.6176e+011 6.6220e-004 2.4501e+001
1.0755e+003 3.9792e+013 1.6290e-001 6.0273e+003

2.9999e+O +.0 - ee0 -0 1.SlSe+0O5
2. 7029o4@000 1 . 0022,o4-01-1 d.1. l3Co-t)0A 1. S1931 4-001
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Rb-86
Rb-88
Rh-103m
Rh-105
Rh-105m
Rh-106
Ru-103
Ru-105
Ru-106
Sb-122
Sb-124
Sb-125
Sb- 126
Sb-126m
Sb-127
Sb-129
Sm-151
Sm-153
Sr-89
Sr-90
Sr-91
Sr-92
Sr-93
TC-99
Tc-99m
Tc-101
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134
Xe-129m
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m
Xe-137
Xe-138
Y-90
Y-91
Y-91m
Y-92
Y-93
Zr-89
Zr-93

Y,43_

curies
6.0646e+003
1.8109e+006
4.8003e+004
3.1287e+004
8.3779e+003
1.9199e+004
4.8003e+004
2.9359e+004
1. 9199e+004
1.1870e+003
5.4526e+002
7.6913e+003
2.6005e+002
3.4667e+001
5.2288e+004
1.6842e+005
1. 5257e+000
1.1745e+003
5.7860e+005
7.3282e+004
6.8133e+005
6.0435e+005
3.2746e+003
6.1933e-001
5.0149e+004
1.1210e+004
5.4433e+000
1.6974e+003
5.2288e+004
8.9127e+003
1.7918e+005
3.7374e+004
2.4817e+005
1.1831e+005
8.5694e+005
8.1865e+004
2.6316e+005
4.0457e+005
5.7688e+002
1.6459e+005
2.3833e+007
7.8366e+005
8.9985e+006
3.5657e+006
4.4577e+002
1.1058e+006
3.0580e+002
3.0178e+003
1.6611e+003
3.0686e+003
2.2632e+003
1.2293e+000
6.6680e-004

5 A69he408
2.2632o4003

2.2439e+014
6.7004e+016
1.7761e+015
1.1576e+015
3.0998e+014
7.1035e+014
1.7761e+015
1.0863e+015
7.1035e+014
4.3920e+013
2.0175e+013
2.8458e+014
9. 6219e+012
1.2827e+012
1.9346e+015
6.2314e+015
5.6452e+010
4.3456e+013
2.1408e+016
2.7114e+015
2.5209e+016
2.2361e+016
1.2116e+014
2.2915e+010
1.8555e+015
4.1478e+014
2.0140e+011
6.2803e+013
1. 9346e+015
3.2977e+014
6.6296e+015
1.3828e+015
9.1823e+015
4.3774e+015
3.1707e+016
3.0290e+015
9.7368e+015
1.4969e+016
2.1345e+013
6.0897e+015
8.8183e+017
2.8995e+016
3.3295e+017
1.3193e+017
1.6493e+013
4.0916e+016
1.1315e+013
1.1166e+014
6.1459e4013
1.1354e+014
8.3737e+013
4.5484e+01.0
2.4672e+007

1:2;82t
2.3737e+013

OCi/cm3

9.1860e-001
2.7430e+002
7.2710e+00Q
4.7390e+000
1.2690e+O00
2.9080e+000
7.2710e+000
4.4470e+000
2.9080e+000
1.7980e-001
8.2590e-002
1.1650e+000
3.9390e-002
5.2510e-003
7.9200e+000
2.5510e+001
2.3110e-004
1.7790e-001
8.7640e+001
1.llOOe+001
1.0320e+002
9.1540e+001
4.9600e-001
9.3810e-005
7.5960e+000
1.6980e+000
8.2450e-004
2.5710e-0O01
7.9200e+000
1.3500e+O00
2.7140e+001
5.6610e+000
3.7590e+001
1.7920e+001
1.2980e+002
1.2400e+001
3,9860e+001
6.1280e+001
8.7380e-002
2.4930e+001
3.6100e+003
1.1870e+002
1.3630e+003
5.4010e+002
6.7520e-002
1.675Oe+002
4.6320e-002
4.5710e-001
2.5160e-DO1
4.6480e-001
3.4280e-001
1.8620e-004
1.OlOOe-,007

3 :ZU821381
3. 4290,o-001

Ba/cm3

3.3988e+004
1. 0149e+007
2.6903e+005
1.7534e+005
4.6953e+004
1.0760e+005
2.6903e+005
1.6454e+005
1.0760e+005
6.6526e+003
3.0558e+003
4.3105e+004
1.4574e+003
1.9429e+002
2.9304e+005
9.4387e+005
8.5507e+000
6.5823e+003
3.2427e+006
4.1070e+005
3.8184e+006
3.3870e+006
1.8352e+004
3.4710e+000
2.8105e+005
6.2826e+004
3.0507e+001
9.5127e+003
2.9304e+005
4.9950e+004
1.0042e+006
2.0946e+005
1. 3908e+006
6.6304e+005
4.8026e+006
4.5820e+005
1.4748e+006
2.2674e+006
3.2331e+003
9.2241e+005
1.3357e+008
4.3919e+006
5.0431e+007
1.9 984e+007
2.4982e+003
6.1 975e+006
1.7138e+003
1.6913e+004
9.3092e+003
1.7198e+004
1.2684e+004
6.8894e+000
3.7370e-003

I : -' :++140
1. 2sSPt |Ot34

I
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Paog 212

Nucli de
Zr-97

curies becruerels UCi/cm3  Ba/cm3

4.0886e+003 1.5128e+014 6.1930e-001 2.2914e+004

Buildup
The material reference is : Shield .

Integration Parameters
X Direction 25
Y Direction 25
Z Direction 25

Enercry Activity
Na photnsisec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

4.629e+12
5.05e+14
5.384e+17
1.340e+15
4.175e+15
1.072e+15
3.315e+17
6.404e+15
1.155e+17
4.237e+17
7.316e+16
2.547e+17
5.066e+17
4.Olle+17
7.365e+17
3.384e+17
3.451e+17
2.519e+17
3.077e+16
6.474e+14
9.607e+13

Fluence Rate
MeV/cm2 /sec
No Buildup
1.421e-125
1.280e-51
7.476e-11
4.170e-04
3.362e+00
3.203e+01
2.327e+05
1.808e+04
1.644e+06
1.463e+07
7.812e+06
5.821e+07
2.054e+08
2.567e+08
9.491e+08
7 .373e+08
1.862e+09
2.462e+09
6.450e+08
2.216e+07
4.678e+06

Results
Fluence Rate
MeV./cm2 /sec
With BuilduD
2.412e-23
4.139e-21
1.515e-10
1. 394e-03
1.807e+01
2.533e+02
2.894e+06
2. 869e+05
2.945e+07
2.409e+08
9.775e+07
5.695e+08
1.633e+09
1.720e+09
4.895e+09
3.135e+09
5.771e+'09
6.361e+09
1.344e+09
4.072e+07
7.804e+06

2.585e+10

2.412e-23
4. 139e-21
9.760e-18
1.483e-12
3.493e-05
1.466e-02
3.022e+03
1.-041e+03
3.822e+D5
5.652e+06
4.316e+06
3.610e+07
1.334e+08

Exposure Rate
mR/hr

No Buildun
1.219e-126
4.433e-53
7.410e-13
1.844e-06
8.957e-03
6.361e-02
3.682e+02
2.767e+01
2.707e+03
2.582e+04
1.482e+04
1.134e+05
4.031e+05
5.OlOe+05
1.805e+06
1. 359e+06
3.133e+06
3.808e+06
8.751e+05
2.741e+04
5.363e+03

Exnosure Rate
mR/hr

With Buildun
2.068e-24
1.434e-22
1.502e-12
6.167e-06
4.815e-02
5.030e-Ol
4.580e+03
4.389e+02
4. 850e+04
4.251e+05
1.854e+05
1.110e+06
3.206e+06
3.358e+06
9.311e+06
5.779e+06
9.709e+06
9.836e+06
1.824e.06
5.037e+04
8.946e+03

TOTALS:: 4.362e+18

0.015
0.02
0.03
0.04
0.05
0 .06
0.08
0.1
0.15
0.2
0.3
0.4
0.5

Sensitivity
4.629e+12
5.050e+14
5.384e+17
1.340e+15
4.175e+15
1.072e+15
3.315e+17
6.404e+15
1.155e+17
4.237e+17
7.316e+16
2.547e+17
5.066e+17

7.228e+09

Variable
1.863e-251
1.686e-106
7.264e-29
3.655e-13
4.510e-06
1.125e-03
1.221e+02
2.821e+01
7.827e+03
1. 200e+05
1.231e+05
1.403e+.06
6.771e+06

1.207e+07

(1 of 5)
1.598e-252
5.839e-108
7.199e-31
1.616e-15
1.201e-08
2.235e-06
1. 932e-01
4.315e-02
1.289e+01
2.117e+02
2. 335e+02
2.733e+03
1. 329e+04

4.486e+07

130.48 cm)
2.06te-24
1. 434e-22
9.672e-20
6.560e-15
9.305e-08
2. 912e-05
4.782e+00
1.592e+00
6.294e+02
9.976e+03
8.186e+03
7.035e+04
2 .619e+05

0.3
fn A

7.316e+lb
I) rA70-&17

1 .23J1e+Ub
1 AOn..-f6

4. be+Ut
I 91bfho7

Z.3jDe+Uz
2 - 731p-+01 2. 7 h+0 ~7 .0'OIS,+04
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EC-RADN- 135
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Enercry Activity
MeV Photons/sec

Fluence Rate Fluence Rate Exnosure Rate Exposure Rate

0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

4.Olle+17
7.365e+17
3.384e+17
3.451e+17
2.519e+17
3.077e+16
6.474e+14
9.607e+13

NeV/cm2/sec
No Buildu=
1.081e+07
5.777e+07
5.876e+07
2.319e+08
4.028e+08
1.450e+08
5.967e+06
1.413e+06

9.229e+08

Me=lcmalsec
With Buildup
1.698e+08
6.401e+08
5. 008e+08
1.276e+09
1. 708e+09
4.479e+08
1. 521e+07
3.160e+06

4.941e+09

mRLhr
No Buildup
2. 110e+04
1.099e+05
1.083e+05
3.902e+05
6.229e*05
1. 967e+05
7.382e+03
1.620e+03

1.475e.06TOTALS: 4.362e+18

0.015
0.02-
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4:
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

.Sensitivity
4.629e+12
5 .450e+14
5.384e+17
1.340e+15
4.175e+15
11.072e+15
3.315e+17
6.404e+15.
1.155e+17
4.237e+17
7.316e+16
2.547e+17
5.066e+17
4.011e+17
7.365e+17
3.384e+17
3.451e+17
2.519e+17
3.077e+16
6.474e+14
9.607e+13

Variable
0. OOOe+00
2.913e-161
8.774e-47
3.837e-22
7.085e-12
4.566e-08
7 .284e-02
4.963e-02
4.160e+01
1. 092e+03
2.134e+03
3.697e+04
2.430e+05
4.938e+05
3.788e+06
5.016e+06
3.064e+07
6.943e+07
3.405e+07
1.669e.06
4.420e+05

1. 458e+08

Variable
0. OOOe+00
5.658e-216
1.168e-64
4.374e-31
1.198e-17
1.983e-12
4.622e-05
9.255e-05
2.334e-01
1.046e+01
3.883e+01
1. 021e+03
9.115e+03

2.412e-23
4.139e-21
9.760e-18
6.440e-20
6.713e-11
8.494e-07
2.835e+00
3.229e+00
4.065e+03
1.074e+05
1.531e+05
1. 861e+06
8.979e+06
1.408e+07
7.167e+07
6.918e+07
2.520e+08
4.179e+08
1.403e+08
5.462e+06
1.228e+06

9.829e+08

2 .412e-23
4.13ge-21
9.760e-18
6.440e-20
1.221e-16
5. 354e-11
2.530e-03
9.277e-03
3.915e+01
1.834e+03
4.873e+03
8.663e+04
5.486e+05

(2 of 5)
0. OOOe+00
1.009e-162
8.69fe-49
1.697e-24
1.887e-14
9.069e-11
1.153e-04
7.592e-05
6.85le-02
1. 927e+00
4.047e+00
7.204e+01
4.770e+02
9 .639e+02
7.205e+03
9.246e+03
S. 155e+04
1.074e+05
4 .620e+04
2.065e+03
5. 067e+02

2.257e+05

mR/hr
With Buildlup
3.315e+05
1.217e+06
9.232e+05
2.147e+06
2.641e+06
6.077e+05
1.881e+04
3.623e+03

6.241e+ 06

(45.72 cm)
2.06Be-24
1.434e-22
9.672e-20
2.848e-22
1.788e-13
1.687e-09
4.487e-03
4.941e-03
6.694e+00
1.896e+02
2.904e+02
3.627e+03
1.762e+04
2.748e+04
1.363e+05
1.2?5e+05
4.239e+05
6.463e+05
1.904e+05
6.757e+03
1.402e+03

1.582e+06TOTALS: 4.362e+18

0.015
0.02
0.03
o . .04
0.05
0.06

0.1
. 0. is
0.2
0.3
0.4
0.5

Sensitivity
4.629e+12
5.050e+14
5.384e+17
1.340e+15
4.175e+15
1. 072e+15
3 .315e+17
6.404e+15
1. 155e+17
4.237e+17
7.316e+16
2.547e+17
5.066e+17

(3 of 5)
0. OO0e+00
1.960e-217
1.157e-66
1.934e-33
3.191e-20
3.938e-15
7.314e-08
1 .416e-07
3. 844e-04
1. 847e-02
7.366e-02
1. 989e+00
1.789e+01

(60.96 cm)
i 2.468e-24

i j1.434e-22
9.672e-20
2.848e-22
3.253e-19

i 1.063e-13
4.003e-06
1. 419e-05
6.447e-02
3.4238e+00
9.244e+00
1.688e+02
1.077e+03

U. S / .-iibe+io
2. ,4'7p+l 7

4S . beV
1 fI1~ t'

4. t'/ Se+03
R $ I~n

7..34,be-02
1 Q~Qc.fLA-

9.244z+00
I 400,.~Al
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Enercr ActivitY
MeV ghotons/sec

0.6 4.01le+17
0.8 7.365e+17
1.0 3.384e+17
1.5 3.451e+17
2.0 2.519e+17
3.0 3.077e+16
4.0 6.474e+14
5.0 9.607e+13

TOTALS: 4.362e+18

Sensitivity
0.015 4.629e+12
0.02 5.050e+14
0.03 5.384e+17
0.04 1.340e+15
0.05 4.175e+15
0.06 1.072e+15
0.08 3.315e+17
0.1 6.404e+15
0.15 1.155e+17
0.2 4.237e+17
0.3 7.316e.16
0.4 2.547e+17
0.5 5.066e+17
0.6 4.011e+17
0.8 7.365e+17
1.0 3.384e+17
1.5 3.451e+17
2.0 2.519e+17
3.0 3.077e+16
4.0 6.474e+14
5.0 9.607e+13

TOTALS: 4.362e+18

Sensitivity
0.015 4.629e+12
0.02 5.050e+14
0.03 5.384e+17
0.04 1.340e+15
0.05 4.175e+15
0.06 1.072e+15
0.08 3.315e+17
0.1 6.404e+15
0.15 1.155e+17
0.2 4.237e+17
0.3 7.316e+16
0.4 2.547e+17
0.5 5.066e417

U.3 'I.3Lbe+Lb
A A 9 47o4-17

Fluence Rate
MeV/cm2/sec
No Buildup
2.353e+04
2.584e+05
4.446e+05
4.186e+06
1.234e+07
8.210e+06
4.782e+05
1.413e+05

2.609e+07

Variable
0.OOOe+OO
1.173e-270
1.642e-82
5 .232e-40
2.115e-23
8.962e-17
3.042e-08
1.787e-07
1.353e-03
1.035e-01
7.280e-01
2.898e+01
3.514e+02
1.151e+03
1.808e+04
4.036e+04
5.842e+05
2.236e+06
2.015e+06
1.392e+05
4 .587e+04

5.080e+06

Variable
0.OOOe+00
0.OOOe+00
2.396e-100
6.462e-49
3.843e-29
4.161e-21
2.052e-11
3.534e-10
8.020e-06
1.045e-03
1.393e-02
8.392e-01
1.380e+01

R tQ9v..l1

Fluence Rate
MeV/cm2 ysec
With Buildu=
1.058e+06
7.321e+06
8.910e+06
4.700e+07
9.764e+07
4. 250e+07
1.910e+06
4.698e+05

2.074e+08

2.412e-23
4.139e-21
9.760e-18
6 .440e-20
6.56le-19
3.589e-15
2.162e-06
2.541e-05
3.519e-01
2.918e+01
1.452e+102
3.770e+03
3.149e+04
7.509e+04
7.151e+05
1.096e+06
8.439e+06
2.216e+07
1.259e+07
6.575e+05
1.775e+05

4.595e+07

2. 412e-23
4.139e-21
9.760e-18
6.440e-20
6.561e-19
1.243e-18
1. 780e-09
6.799e-08
3.043e-03
4.425e-01
4.112e+00
1.568e+02
1.734e+03

4. . 1e+UU
1 SAR~.l9n

Exposure Rate
mE/hr

-No Buildup
4.593e+01
4.916e+02
8.196e+02
7.042e+03
1.908e+04
1. 114e+04
5.916e+02
1.620e+02

3.939e+04

(4 of 5)
0. OOOe+00
4.062e-272
1.628e-84
2.314e-42
S. 634e-26
1.780e-19
4.814e-11
2.734e-10
2.228e-06
1. 826e-04
1. 381e-03
5.647e-02
6.897e-01
2.247et00
3.439e+01
7 . 440e+01
9.829e+02
3.457e+03
2.733e+03
1. 722e+02
5.258e+01

7.510e+03

(5 of 5)
o.OO0e+,00
0. 000e+.00
2.374e-102
2. 858e-51
1.024e-31
8.265e-24
3.248e-14
5.406e-13
1. 321e-08
1.845e-06
2.642e-05
1.635e-03
2.709e-02

b42e-ut
1 %s0-1Y

Exposure Rate
mg-/hr

With guildup
2.064e+03
1.393e+04
1.642e+04
7.907e+04
1.510e+05
5.765e+04
2.362e+03
5.385e+Q2

3.243e+05

(76.2 cm)
2.068e-24
1.434e-22
9.672e-20
2.848e-22
1.748e-21
7.128e-18
3.422e-09
3.888e-08
5.795e-04
5.150e-02
2.753e-01
7.345e+00
6.181e+01
1.466e+02
1.360e+03
2.019e+03
1.420e+04
3.426e+04
1.708e+04
8.134e+02
2.035e402

7.016e+04

(91.44 cm)
2.068e-24
1.434e-22
9.672e-20
2.848e-22
1.748e-21
2.468e-21
2.818e-12
1.040e-10
5.012e-06
7.810e-04
7.800e-03
3.055e-01
3. 403e+00

-I1oee
t 1n*o1_l

I

i
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DOS File: 2RB1GR.MS5
Run Date: August 19, 2005
Run Time: 1:52:10 PM
Duration: 00:03:14

EC-RADN-1 135
P8Re215

ExMosure Rate Exposure RateEnergy
MeV

0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

Activitv-
photons/sec

4.01le-17
7.365e+17
3.384e+17
3.451e+17
22.519e+17
3.077e+16
6.474e+14
9.607e+13

4.362e+18

Fluence Rate
MeV/cm2/gec
No--Buildu
5.737e+01
1.287e+03
3.725e+03
8.278e+04
4.110e+05
5.007e+05
4.101e+04
1.505e+04

1.056e+06

Fluence Rate
MeV/cm2/sec
With Builduo
5 5.132e+03
6.749e+04
1.304e+05
1.480e+D6
4.927e+06
3.6S4e+06
2.239e+05
6.651e+04

1.059e+07

- mR-hr
No Buildup
1. 120e-01
2.447e+00
6.866e+00
1.393e+02
6.356e+02
6. 793e+02
5.074e+01
1.726e+01

1.532e+03

With Buildup
1.002e+01
1.284e+02
2.404e+02
2.490e+03
7.619e+03
4.998e+03
2.770e+02
7.624e+01

1. 584e+04

::
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, i
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DOS File: 2RB1138.MS5
Run Date: August 19, 2005
Run Time: 1:55:26 PM
Duration: 00:03:05

:roShield v5.01 (5.01-00076)
msylvania Power & Light Co.

IEC-RADN-1135
Page 216

File Ref:
Date:

By:
Checked:

Case Titles Reactor Building Air
Description: 1 Hour, ICRP38

Geometry: 13 - Rectangular Volume i
I.ength
Width
Height

Source Dimensions
4.0e+3 cm 131 ft
1.9e+3 cm
861.06 cm 28 ft

0.0 in
63 ft

3.0 in

I

Dose Points
X Y

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

960.12 cm
ft 6.0 in

Shields
Shield Name Dimension Material pensity
Source 6.60e+09 cm3  Air 0.0122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

Source Xnput
Grouping Method s Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 s Excluded

Library t ICRP-38
Nuclide curies becquerels 4CijLCM3
Cs-135m 5.9576e+004 2.2043e+015 9.0240e+000
Eu-157 5.6744e+001 2.0995e+012 8.5950e-003
Eu-158 9.6521e+000 3.5713e+011 1.4620e-003
La-143 1.9885e+002 7.3575e+012 3.0120e-D02
Nd-151 1.7317e+001 6. 4073e+011 2.6230e-003
Pm-150 9.5861e+000 3.5469e+011 1.4520e-003
Pr-145 2.2975e+003 8.5007e+013 3.4800e-001
Pr-147 8.1072e+001 2.9997e+012 1.2280e-002
Rh-106m 4.8861e+002 1.8079e+013 7.4010e-002
Rh-107 3.5360e+003 1.3083e+014 5.3560e-001
Sb-128a 8.5694e+003 3.1707e+014 1.2980e+000

I I

BcSCm3

3.3389e+005
3.1802e+002
5.4094e+001
1.1144e+003
9. 7051e+001
5.3724e+001
1.2876e+004
4.5436e+002
2.'7384e+003
1.9817e+PO4
4'6026e+004

Sb-128b
Sb-130
Sb-131
Se-81
Se-81m
Se-83i
Sm-155
Sm-156
Y-94 [
Y-95

5.1000e+004
2.2585e+004
7.8432e+004
4.5006e+003
1.0543e+003
5.3146e+003
1.4762e+001
5.3489e+001
4.3890e+002
7.8036e+001

1.8870e+015
8.3566e+014
2.9020e+015
1.6652e+014
3.9011e+013
1.9664e+014
5.4620e+011
1.9791e+012
1.6239e+013
2.8873e+012

7.7250e+000 2 6583e+005
3.4210e+000 1628 0+ 05
1.1880e+001 4.3956e+P05
6.8170e-O01 2 t223e+O44
1.5970e-001 5 .9019e9i403
8 .0500e-O01 2. 978Se+t04
2.236Oe-003 8.2732e+001
8.1020e-003 2 .977e+002
6.6484e-002 2.459Se+003
1.1820e-002 4.3734e+002 I -

Buildup
The material reference is : Shield 1

7.8036e+001 2.8873e+012 1.1820e-002 4.3734e+002Y-95
I
I
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EC-RADN-1 135
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Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

EnerLg Activityv
MeV3 iphotonslsec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

1. 062e+10
2.325e+12
2.884e+14
7.214e+12
6.034e+11
5.446e+11
1.240e+12
2.531e+13
9.182e+13
7.157e+14
2.724e+15
3.711e+14
1.298e+15
3.020e+15
1.161e+16
3.237e+15
8.197e+14
6.344e+14
4.001e+13
1.738e+11

luence Rate
MeV/cm2 /sec
No BuilduD
3.262e-128
5.891e-54
4.005e-14
2.245e-06
4.859e-04
1.628e-02
8.706e-01
7.148e+01
1.307e+03
2.471e+04
2.909e-05
8.481e+04
5.264e+05
1.932e+06
1.496e+07
7.053e+06
4.423e+06
6.201e+06
8.388e+05
5.949e+03

Results
Fluence Rate
MeVICM21sec
With Buildur
5.535e-26
1.906e-23
8.116e-14
7.508e-06
2.612e-03
1.287e-01
1.083e+01
1.134e+03
2.342e+04
4.069e+05
3.640e+06
8.298e*05
4.186e+06
1.295e+07
7.715e+07
2.999e+07
1.371e+07
1.602e+07
1.748e+06
1.093e+04

Exposure Rate
mR/hr

No Buildup
2.798e-129
2.041e-55
3.969e-16
9. 931e-09
1.294e-06
3.233e-05
1. 378e-03
1.094e-01
2.153e+00
4.36le+01
5.518e+02
1. 652e+02
1 .033e+403
3.772e+403
2.845e+04
1.300e+04
7.442e+03
9 .590e+03
1. 138e+03
7.360e+00

Exposure Rate
mRlhr

With Buildup
4.747.e-27
6.601e-25
8.043e-16
3.321e-08
6.957e-06
2.557e-04
1.714e-02
1.735e+00
3.856e+01
7.181e+02
6.904e+03
1 .617e+03
8.217e+03
2.528e+04
1.467e+05
5.528e+04
2.306e+04
2.477e+04
2.372e+03
1.352e+0I

2.950e+05TOTALS: 2.488e+16 3.634e+07 1.607e+08 6.520e+04

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

2 .U
l A

Sensitivity
1.062e+10
2.325e+12
2.884e+14
7.214e+12
6.034e+11
5.446e+11
1.240e+12
2.531e+13
9. 182e+13
7.157e+14
2 .724e+15
3.711e+14
1.298e+15
3.020e+15
1.161e+16
3,237e+15
8.197e+14
6.344e+14
4.001e+13
1.738e+11

Variable
4.275e-254
7.760e-109
3.891e-32
1.968e-15
6.517e-10
5.718e-07
4.567e-04
1.115e-01
6.223e+00
2.026e+02
4.582e+03
2.044e+03
1.735e+04
8.139e+04
9.105e+05
5.620e+05
5.509e+05
1.014e+06
1. 886e+05
1.602e+03

5.535e-26
1. 906e-23
5.228e-21
7.986e-15
5.048e-09
7.451e-06
1. 131e-02
4.113e+00
3.039e+02
9.547e+03
1.607e+05
5.260e+04
3.420e+05
1.278e+06
1. 009e+07
4. 791e+06
3.031e+06
4.301e+06
5.825e+05
4.083e+03

41 of 5)
3.667e-255
2.688e-110
3.856e-34
8.703e-18
1.736e-12
1.136e-09
7.228e-07
1.706e-04
1.025e-02
3.577e-01
8.692e+00
3.982e+00
3.406e+tD1
1. 589e+02
1.732e+03
1.036e+03
9.268e+-02
1.569e+03
2.558e+02
1. 982e+00'

(30.48 cm)
4.747e-27
6 .60le-25
5.181e-23
3.532e-17
1. 345e-11
1. 4Oe-08
1. 789e-05
6.293e-03
5.t05e-01
1 .685e+01
3.048e+-02
1.025e+02
6.712e+02
2.495e+03
1 .919e+04
8.831e+03
5. 099e+03
6.651e+03
7.903e+02
5. OSle+00

6.344e+14
A nniA=.&1'k

1. 014e+06
1 QQ<.LflIc

4. 301e+046
~-cr^A

1 . 569e.03
-n cc -

~6.651e+103
"7 *A ) .
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Enerovy
MeV

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activity
nhotons / sec

2.488e+16

Sensitivity
1.062e+10
2.325e+12
2.884e+14
7.214e+12
6.034e+11
5.446e+11
1.240e+12
2.531e+13
9.182e+13
7.157e+14
2.724e+15
3.711e+14
1.298e+15
3.020e+15
1.161e+16
3.237e+15
8.197e+14
6.344e+14
4.001e+13
1.738e+11

Fluence Rate
MeV/cm2 /sec
No Buildup

3. 334e+06

Variable
0.OOOe+00
1.341e-163
4.700e-50
2.066e-24
1.024e-15
2.320e-11
2.725e-07
1.961e-04
3.308e-02
1.844e+00
7.944e+01
5.387e+01
6.228e+02
3.717e+03
5.970e+04
4.798e+04
7.278e+04
1.749e+05
4.428e+04
4.481e+02

Fluence Rate
MeV/cm2 sec
With Buildun

2.464e+07

5.535e-26
1.906e-23
5.228e-21
3.468e-22
9.700e-15
4.317e-10
1.061e-05
1.276e-02
3.232e+00
1.815e+02
5.701e+03
2.712e+03
2.301e+04
1.060e+05
1.129e+06
6.617Be+05
5.985e+05
1.052e+06
1.825e+05
1.466e+03

ExDoSure Rate
-tR/hr

No Buildun

5.727e+03

(2 of 5)
0.000e+00
4.646e-165
4.658e-52
9.137e-27
2.727e-18
4.t09e-14
4.313e-10
3.00le-07
5.447e-05
3.255e-03
1.507e-01
1 .050e-01
1.222e+00
7.256e+00
1.135e+02
8.845e+01
1.225e+02
2. 704e+02
6.008e+01
5.544e-01

Exposure Rate
mRLhr

With Buildun

4.415e+04

(45.72 cm)
4.747e-27
6.60le-25
5.181e-23
1.534e-24
2.584e-17
8.574e-13
1. 679e-08
1. 953e-05
5.322e-03
3.203e-01
1.081e+01
5.284e+00
4.517e+01
2.069e+02
2.148e+03
1.220e+03
1.007e+03
1.628e+03
2.476e+02
1.814e+00

I.

TOTALS: 2.488e+16 4.045e+05 3.764e+06 6 .642e.-02 6.520e+03

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3

-0 .4
0J.5
0.6
0.8
1.0.
1.5
2.0
3.0
4.0

TOTALS:

4.0

Sensitivity
1.062e+10
2.325e+12
2.884e+14
7.214e+12
6.034e+11
5.446e+11
1.240e+12
2.531e+13
9.182e+13
7.157e+14
2.724e+15
3.71}e+14
1. 298e+15
3.020e+15
1.161e+16
3.237e+15
8.197e+14
6.344e+14
4. 001e+13
1.738e+11

Variable
0.OOe+00
2.605e-218
6.254e-68
2. 355e-33
1.731e-21
1. 008e-15
1.729e-10
3.658e-07
1.856e-04
1.767e-02
1.446e+00
1.487e+00
2.336e+01
1. 771e+02
4.073e+03
4.253e+03
9. 942e+03
3. 107e+04
1. 068e+04
1.284e+02

5.535e-26
1.906e-23
5.228e-21
3.468e-22
1.765e-20
2.721e-14
9.466e-09
3.667e-05
3.113e-02
3.099e+00
1.815e+02
1.262e+02
1.407e+03
7.961e+03
1.154e+05
8. 523e+04
1. lle+05
2.459e+05
5. 526e+04
5.127e+02

6.236e+05

5. 12/e+-02

(3 of 5)
0.OOOe+00
9.023e-220
6.198e-70
1.042e-35
4.611e-24
2.00le-18
2.737e-13
5.596e-10
3.056e-07
3.119e-05
2.742e-03
2.897e-03
4.585e-02
3.457e-01
7.747e+00
7.840e+00
1.673e+01
4.804e+01
1.448e+01
1.588e-01

9.539e+01

1. 588e-01

(60.96 cm)
4.747e-27
6.601e-25
5. 18le-23
1.534e-24
4.701e-23
5.405e-17
1 .498e-ll
5.6lOe-08
S. 126e-05
5.469e-03
3.442e-01
2.459e-D1
2.761e+00
1.554e+01
2.195e+02
1.571e+02
1. 87Be+02
3.e03e+02
7.498e+01
6. 342e--01

1.039e+03

6.342e-0l

: I

. I

I

2.488e+16 6.034e+04

1./38e+II 1.284e+02
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EnercX ActZit
menThtn/e

Fluence Rate
MeV/cm2 /sec
No BuilduM

Fluence Rate
MeV/cm2 /sec
With BuilduD

Exmosure Rate
mR/hr

No Buildup

Exposure Rate
nRlhr

With Buildu=

Sensitivity
0.015 1.062e+10
0.02 2.325e+12
0.03 2.884e+14
0.04 7.214e+12
O.DS 6.034e+11
0.06 5.446e+11
0.08 1.240e+12
0.1 2.531e+13
0.15 9.182e+13
0.2 7.157e+14
0.3 2.724e+15
0.4 3.711e+14
0.5 1.298e+15
0.6 3.020e+15
0.8 1.161e+16
1.0 3.237e+15
1.5 8.197e+14
2.0 6.344e+14
3.0 4.001e+13
4.0 1.738e+11

TOTALS: 2.488e+16

Sensitivity
0.015 1.062e+10
0.02 2.325e+12
0.03 2.8B4e+14
0.04 7.214e+12
0.05 6.034e+11
0.06 5.446e+11
0.08 1.240e+12
0.1 2.531e+13
0.15 9.182e+13
0.2 7.157e+14
0.3 2.724e+15
0.4 3.711e+14
0.5 1.298e+15
0.6 3.020e+15
0.8 1.161e+16
1.0 3.237e+15
1.5 8.197e+14
2.0 6.344e+14
3.0 4.0Ole+13
4.0 1.738e+11

TOTALS: 2.488e+16

Variable
0.OOOe+00
5.398e-273
8.797e-86
2.817e-42
3.056e-27
4.555e-20
1.138e-13
7.064e-10
1.076e-06
1.748e-04
2.710e-02
4 .223e-02
9.005e-01
8.667e+00
2.849e+02
3.861e+02
1.388e+03
5.631e+03
2.620e+03
3.737e+01

1.036e+04

Variable
0.000e+00
0.OOOe+00
.1.283e-103
3 .480e-51
5.553e-33
2.IlSe-24
7.680e-17
1.397e-12
6.377e-09
1.766e-06
5.185e-04
1.223e-03
3.537e-02
4. 319e-01
2.028e+01
3.563e+01
1.966e+02
1.035e+03
6.511e+02
1.lOle+01

1.950e+03

5.535e-26
1.906e-23
5.228e-21
3.468e-22
9.481e-23
1.824e-18
8.09le-12
1.004e-07
2.798e-04
4.928e-02
5.404e+00
5.492e+00
8.070e+01
5.652e+02
1. 127e+04
1.048e+04
2.005e+04
5. 580e+04
1. 638e+04
1.765e+02

1. 148e+05

5.535e-26
1.906e-23
5.228e-21
3.468e-22
9.481e-23
6.315e-22
6.662e-15
2.687e-10
2.420e-06
7.475e-04
1.531e-01
2.284e-01
4.443e+O0
3.863e+01
1.064e+03
1.248e+03
3. 516e+03
1.241e+04
4.791e+03
6.01e+01

2.313e+04

44 of 5)
0. 0O0e+00
1.870e-274
8.719e-88
1.246e-44
8. 141e-30
9.047e-23
1.801e-16
1.081e-12
1.772e-09
3.085e-07
5. 141e-05
B.228e-05
1.768e-03
1.692e-02
S. 419e-01
7.117e-01
2.335e+00
8. 707e+00
3.554e+00
4.624e-02

1. 591e4-01

(5 of 5)
0.000e+00
0.0OO0e+00
1.272e-105
1.539e-53
1.479e-35
4.201e-27
1. 215e-19
2.137e-15
1.050e-11
3.117e-09
9.835e-07
2.382e-06
6.943e-05
S. 430e-04
3.857e-02
16.568e-02
3.308e-01
1.601e+00
8. 834e-01
1.362e-02

2.934e+0

(76.2 cm)
4.747e-27
6.601e-25
5.181e-23
1. 534e-24
2.526e-25
3.623e-21
1.280e-14
1.537e-10
4 .608e-07
8.698e-05
1.025e-02
1.070e-02
1.584e-01
1.103e+00
2.144e+01
1.932e+01
3.373e+01
8.629e+01
2.222e+01
2.184e-01

1.845e+02

(91.44 cm)
4.747e-27
6.601e-25
5.181e-23
1.534e-24
2.526e-25
1.254e-24
1.054e-17
4.112e-13
3.985e-09
1.31ge-06
2. 904e-04
4 .451e-04
8.721e-03
7.541e-02
2.023e+00
2.300e+*0
5.915e+00
1. 919e+01
6. 500e+00
7.436e-02

3.608e+01

TOTALS: �1.4bde+lb TTL; .Ueib 1 .9 4e +U W Z-314e+V4 z. qs4e+uu .,bU"e+AJ !



MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 2RB1RAD.MS5
Run Date: August 19, 2005 EC;RADN-l 135
Run Time: 1:58:32 PM Page20
Duration: 00:03:03

Case Title: Reactor Building Air
Description: 1 Hour, RADTRAD

Geometry: 13 - Rectangular Volume

File Ref: __ __

Date:
By:

Checked: _____I

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft
1.9e+3 cm
861.06 cm 28 ft

0.0 in
63 ft

3.0 in

* -
960.12 cm
ft 6.0 in

Dose Points

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

Shields
Shield Name Dimension Material Density

Source 6.60e+09 cm3  Air 0.00122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144

242

~Co- 58;
Co-60
Cs-134
Cs-136
Cs-137
I-131
I-132
I-133
I-134
I-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
T. :~
Kr- Wm
Ea: 27-

curies
5.6916e-001
9.2164e+004
7.5461e+005
1.0973e+006
1.0075e+004
9.2164e+003
8.4836e+003
1.4967e+002
8.7410e+000
1.6584e+002
8.9391e+001
6.4501e+005
2.0552e+005
4.8643e+005
3.6001ei-006
5.2459e+006
7.3282e+006
5.8890e+006
6.4033e+006
1.6630e+005
2.6058e+006
3.5314e+006
6.5578e+006
4.6973e+003

3 . 8g4e+88

Library : Grove
becauerels UCilcm 3

2.1059e+010 8.6210e-005
3.4101e+015 1.3960e+WDl
2.7920e+016 1.1430e+002
4.0598e+016 1.6620e+002
3.7276e+014 1.5260e+000
3.4101e+014 1.3960e+000
3.1389e+014 1.2850e+000
5.5377e+012 2.2670e-002
3.2342e+011 1.3240e-003
6.1362e+012 2.5120e-002
3.3075e+012 1.3540e-002
2.3866e+016 9.7700e+001
7.6042e+015 3.1130e+001
1.7998e+016 7.3680e+001
1.332De+017 5.4530e+002
1.9410e+017 7.9460e+002
2.7114e+017 1.1100e+003
2.1789e+017 8.9200e+002
2.3692e+017 9.6990e+002
6.1533e+015 2.5190e+001
9.6415e+016 3.9470e+002
1.3066e+017 5.349Oe+002
2.4264e+017 9.9330e+002
1.7380e+014 7. 1150e-001

1.30E6Xo4-027 S-.169N0 02

Ba/cm3

3.1898e+000
5.1652e+005
4.2291e+006
6.1494e+006
5.6462e+004
5.1652e-e-004
4.7545e+004
8.3879e+002
4.8988e+001
9.2944e+002
5 .. 0098e+002
3.6149e+006
1. 1518e+G06
2 . 7262e+006
2 .0176e+007
2. 9400e+007
4. 1070e+007
3. 3004e+007
3. 5886e+007
9. 3203e+005
1. 4604e+007
1.9791e+007
3 .6752e+007
2. 632-5e+004

2 .02 01c 00
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Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb- 129
Sr-89
Sr-90
Sr- 91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.7775e+003
5.6150e+004
4.3151e+003
1.6201e+003
1.1831e+005
3.6172e+003
3.3947e+003
2.5589e+001
2.7088e+000
4. 3718e+000
1.0755e+003
6.0646e+003
4.8003e+004
3.1287e+004
1. 9199e+004
4.8003e+004
2.9359e+004
1.9199e+004
5.2288e+004
1.6842e+005
5.7860e+005
7.3282e+004
6.8133e+005
6.0435e+005
5. 0149e+004
5.2288e+004
8.9127e+003
1. 7918e+005
3.7374e+004
1.1831e+005
8.5694e+005
2.3833e+007
8.9985e+006
3.0580e+002
3.0178e+003
3.0686e+003
2.2632e+003
4.2999e+003
4.0886e+003

becoruerels
1.0277e+014
2.0775e+015
1. 5966e+014
5.9945e+013
4.3774e+015
1.3384e+014
1.2561e+014
9.4681e+011
1.0023e+011
1.6176e+011
3.9792e+013
2.2439e+014
1.7761e+015
1.1576e+015
7.1035e+014
1.7761e+015
1.0863e+015
7.1035e+014
1.9346e+015
6.2314e+015
2.1408e+016
2.7114e+015
2.5209e+016
2.2361e+016
1.8555e+015
1.9346e+015
3.2977e+014
6.6296e+015
1. 3828e+015
4.3774e+015
3.1707e+016
8.8183e4017
3.3295e+017
1.1315e+013
1.1166e+014
1.1354e+014
8.3737e+013
1. 5910e+014
1.5128e+014

4.2070e-001
8.5050es000
6.5360e-001
2. 4540e-001
1.7920e+001
5.4790e-001
5.1420e-001
3.8760e-003
4.1030e-004
6.6220e-004
1.6290e-001
9.1860e-001
7.2710e+000
4.7390e+000
2.9060e+000
7. 2710e+000
4.4470e+000
2.9080e+000
7.9200e+,000
2.5510e+001
8. 7640e+001
1. llOOe+001
1.0320e+002
9.1540e+001
7 .5960e+000
7.9200e+000
1.3500e+000
2.7140e+001
5 .6610e+00o
1.7920e+001
1.2980e+002
3.6100e+003
1.3630e+003
4.6320e-002
4.5710e-001
4.6480e-001
3.4280e-001
6.5130e-001
6.1930e-001

BaLcm-3
1. 5566e+004
3.1469e+005
2.4183e+004
9.0798e+003
6.6304e+005
2.0272e+004
1.9025e+004
1.4341e+002
1.5181e+001
2.4501e+001
6.0273e+003
3.3988e+004
2.6903e+O05
1.7534e+00S
1.0760e+005
2.6903e+005
1.6454e+005
1.0760e+005
2.9304e+005
9. 4387e+005
3.2427e+006
4.1070e+005
3.8184e+006
3.3670e+f06
2 .8105e+005
2.9304e+005
4.9950e+004
1..0042e+e006
2.0946e+005
6.6304e+005
4.8026e+006
1.3357e+008
5.0431e+0'07
1.7138e+003
1.6913e+004
1.7198e+004
1.2684e+004
2.4098e+004
2.2914e+004

Buildup
The material reference is : Shield 1

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Results
Energy Activity Fluence Rate Fluence Rate
Mev photons/sec MeV/cm2/sec MeV/cm2 /sec

No Buildup With Buildup
0.015 l 2.084e+11 6.396e-127 1.085e-24

Exposure Rate Exposure Rate I
mR/hr

No Buildu=
5.486e-128

mlRhr
With Buildun

9.310e-26

Eneray Activity Fluence Rate Fluence Rate Ex2osure Rate Exposure Rate
U-It rvr I-_ U-Itl' 2 /-_ -x - 4917 2 I__ -1 /U - _rv II-



Page
DOS Fill
Run Date
Run Tim
Duratioi

Snerovy
MM

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.s
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

3
2RBlRAD.MS5
August 19, 2005
1:58:32 PM
00:03:03
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Activity
photonsIsec

3.638e+14
4.893e+17
1.009e+15
4.168e+15
1.066e+15
3.278e+17
5.296e+15
1.032e+17
4.067e+17
4.860e+16
2.314e+17
3.511e+17
3.884e+17
7.007e+17
2.897e+11
2.651e+17
2.020e+17
2.018e+16
2.698e+12

3.836e+18

Sensitivity
2.084e+11
3.638e+14
4.893e+17
1.009e+15
4.168e+15
1.066e+15
3.278e+17
5.296e+15
1.032e+17
4.067e+17
4.860e+16
2.314e+17
3.511e+17
3.884e+17
7.007e+17
2.897e+17
2.651e+17
2.020e+17
2.018e+16
2.698e+12

asnts
MeV/cm2Jsec
No Buildup
9.221e-52
6.794e-11
3.139e-04
3.357e+00
3.185e+01
2.301e+05
1.496e+04
1.469e+06
1.404e+07
5.190e+06
5.290e+07
1.423e+08
2.485e+08
9.030e+08
6.313e+08
1.430e+09
1.975e+09
4.230e+08
9.234e+04

5.827e+09

Variable
8.384e-253
1.214e-106
6.600e-29
2.751e-13
4.502e-06
1.119e-03
1.207e+02
2.333e+01
6.994e+03
1. 152e+05
8.176e+04
1.275e+06
4.692e+06
1.047e+07
5.497e+07
5.030e+07
1.781e+08
3.230e+08
9.510e+07
2.486e+04

Fluence Rate
MeV/cm2 /sec
With Buildun
2.982e-21
1.377e-10
1.050e-03
1.804e+01
2.519e+02
2.862e+06
2.373e+05
2.632e+07
2.312e+08
6.494e+07
5.175e+08
1. 132e+09
1.666e+09
4.658e+09
2.684e+09
4.432e+09
5.100e+09
8.816e+08
1.697e+05

2.140e+10

1.085e-24
2.982e-21
8.869e-18
1.117e-12
3.487e-05
1.458e-02
2.989e+03
8.606e+02
3.416e+05
5.426e+06
2.867e+06
3.28Le+07
9.247e+07
1.644e+08
6.090e+08
4.288e+08
9.BOle+08
1.369e+09
2.938e+08
6.337e+04

Extosure Rate
mRLhr

No Buildup
3.194e-53
6. 733e-13
1.388e-06
8.942e-03
6.326e-02
3.641e+02
2.288e+01
2.419e+03
2.478e+04
9.845e+03
1.031e+05
2.794e+05
4.851e+05
1.718e+06
1. 164e+06
2.407e+06
3.054e+06
5.739e+05
1. 142e+02

9.820e+06

(1 of 5)
7.19le-254
4.207e-108
6.541e-31
1.217e-15
l.199e-08
2.222e-06
1.910e-01
3.569e-02
1. 152e+01
2.033e+02
1.551e+02
2.484e+03
9.210e+03
2.043e+04
1. 046e+05
9.272e+04
2.997e+05
4. 995e+05
1.290e+05
3.076e+01

ExposUre Rate
mg/hr

With Buildup
1.033e-22
1.365e-12
4.643e-06
4.806e-02
5.002e-01
4.530e+03
3.630e+02
4.334e+04
4.081e+05
1.232e+05
1.008e+06
2.222e+06
3.251e+06
8.8S9e+06
4.947e+06
7.457e+06
7.887e+06
1.196e+06
2.099e+02

I
i

I
i

3.741e+07

(30.48 cm)
9.310e-26
1.033e-22
8.789e-20
4.938e-15
9.290a-08
2.896e-05
4.729e.00
1. 317e+00
S.625e+02
9.576e+03
5.438e+03
6.393e+04
1.815e+05
3.209e+05
1. 158e+06
7.903e+OS
1 .t49e+06
2. 11e+06
3.985e+05
7.840e+01

TOTALS: 3.836e+18

Sensitivity
0.015 2.084e+11
0.02 3.638e+14
0.03 4.893e+17

U. UlD z .Ub4e+1l
n nfl Ij A-41A

7.182e+08

Variable
0. OOOe+00
2.099e-161
7.973e-47

u. uuUe+uu
9 nQQA-141

3 .979e+09

1 .085e-24
2.982e-21
8.869e-18

1.9UDe-Z4
9 ~q99n-71

1. 158e+06

(2 of 5)
0 .000e+00

7 .271e-163
7. 902e-49

u . uuve+uu
7 971 -.1

6.696e+06

(45.72 cm)
9.310e-26
1.033e-22
8. 789e-20

i. 1ve-zb
1 nfl40c7.)
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MeV

0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
-0.5
0.6
.0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
'.05

OU. U.S: 0:

Activitv
photons/sec

1.009e+15
4.168e+15
1.066e+15
3.278e+17
5.296e+15
1.032e+17
4.067e+l7
4.860e+16
2.314e+17
3.511e+17
3.884e+17
7.007e+17
2.897e+17
2.651e+17
2.020e+17
2.018e+16
2.698e+12

3.836e+18

Sensitivity
2.084e+11
3.638e+14
4.893e+17
1.009e+15
4.168e+15
1.066e+15
3.278e+17
5.296e+15
1.032e+17
4.067e+1?
4.860e+16
2.314e+17
3.511e+17
3.884e+17
7.007e+17
2.897e+17
2.651e+17
2.020e+17
2.018e+16
2.698e+12

3.836e+18

Sensitivity
2.084e+11
3.638e+14
4. 893e+17
1.009e+15
4.168e+15

4 .1- e+l/
'1 noqs-.. c

Fluence Rate
MeV/cm2 /sec
No Build=p
2.888e-22
7.073e-12
4.540e-08
7.203e-02
4.104e-02
3.717e+01
1.048e+03
1.417e+03
3.360e+04
1.684e+05
4.781e+05
3.604e+06
4.294e+06
2.354e+07
5.567e+07
2.233e+07
6.956e+03

1.lOle+08

Variable
0.OOOe+00
4.077e-216
1.061e-64
3.293e-31
1.196e-17
1.972e-12
4.570e-05
7.653e-05
2.086e-01
1.004e+01
2.580e+01
9.274e+02
6.316e+03
2.278e+04
2.459e+05
3.807e+05
3.215e+06
9.892e+06
5.384e+06
1.993e+03

1.915e+07

Variable
0.OOOe+00
8.449e-271
1.492e-82
3.939e-40
2.11le-23

1 . 4Y~e-bZ
-~qvoRA-4f

Fluence Rate Exposure Rate Exposure Rate

With Buildup
4.848e-20
6.702e-11
8.447e-07
2.804e+00
2.671e+00
3.632e+03
1.031e+05
1.017e+05
1.691e+06
6.222e+06
1.363e+07
6.819e+07
5.922e+07
1.935e+08
3.351e+08
9.203e+07
2.276e+04

7.699e+08

1.085e-24
2.982e-21
8.869e-18
4.848e-20
1.219e-16
5.324e-11
2.502e-03
7.672e-03
3.499e+01
1.761e+03
3.237e+03
7.872e+04
3.803e+05
1.024e+06
6. 966e+06
7.628e+06
3.610e+07
7.830e+07
2.787e+07
7.958e+03

1. 584e+08

1.085e-24
2.982e-21
8.8369e-18
4.848e-20
6.550e-19

4 .R4R.-20

mR/hr
No Buildup
1.277e-24
1.884e-14
9.018e-11
1.140e-04
6.279e-05
6.122e-02
1.850e+00
2.689e+00
6.547e+01
3.305e+02
9.332e+02
6.855e+03
7.916e+03
3..960e+04
8.609e+04
3.030e+04
8.605e+00

1.722le+05

(3 of 5)
0.000e+00
1.412e-217
1.051e-66
1.456e-33
3.186e-20
3.916e-15
7. 232e-08
1. 171e-07
3.435e-04
1.773e-02
4.893e-02
1. 807e+O0
1.240e+01
4.447e+01
4.677e+02
7.017e+02
5.409e+03
1.530e+404
7.305e+03
2.465e+00

2.924e+04

- of 5)
0.000e+10
2.927e-272
1.479e-84
1.742e-42
5.624e-26

1 .742e-42

mRLhr
With BuilduQ
2.144e-22
1. 785e-13
1. 678e-09
4.437e-03
4.086e-03
5.981e+00
1.820e+02
1. 929e+02
3 .296e+03
1.221e+04
2.661e+04
1.297e+05
1.092e+05
3.256e+05
5.182e+05
1.249e+05
2.816e+0}

1.250e+06

(60.96 cm)
9.310e-26
1.033e-22
B. 789e-20
2.144e-22
3.248e-19
1.058e-13
3.959e-06
1. 174e-05
5.761e-02
3.lO8e+00
6. 141e+00
1. 534e+02
7.465e+02
1.999e+03.
1.325e+04
1.406e+04
6.073e+04
1.211e+05
3.781e+04
9.844e+00

2.498e+05

(76.2 cm)
9. 310e-26
1.033e-22
8.789e-20
2.144e-22
1.745e-21

ts. oS~e-zu
2. lA4p-2,

I
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Enerov Activity
MeV ihotons/sec

0.06 1.066e+15
0.08 3.278e+17
0.1 5.296e+15
0.15 1.032e+17
0.2 4.067e+17
0.3 4.860e+16
0.4 2.314e+17
0.5 3.511e+17
0.6 3.884e+17
0.8 7.007e+17
1.0 2.897e+17
1.5 2.651e+17
2.0 2.020e+17
3.0 2.018e+16
4.0 2.698e+12

TOTALS: 3.836e+18

Sensitivity
0.015 2.084e+11
0.02 3.638e+14
0.03 4.893e+17
0.04 l.009e+15
0.05 4.168e+15
0.06 1.066e+15
0.08 3.278e+17
0.1 5.296e+15
0.15 1.032e+17
0.2 4.067e+17
0.3 4.860e+16
0.4 2.314e+17
0.5 3.511e+17
0.6 3.884e+17
0.8 7.007e+17
1.0 2.897e+17
1.5 2.651e+17
2.0 2.020e+17
3.0 2.018e+16
4.0 2.698e+12

Fluence Rate
MeV/cm2/sec
No Builduip
8.912e-17
3.008e-08
1.478e-07
1.209e-03
9. 933e-02
4.836e-01
2.634e+01
2.435e+02
1.115e+03
1.720e+04
3.455e+04
4.487e+05
1. 793e+06
1.321e+06
5.801e+02

3.616e+06

Variable
0.OOOe+O0
0.OOOe+OO
2.177e-100
4.865e-49
3.836e-29
4.138e-21
2.030e-11
2.922e-10
7. 167e-06
1.004e-03
9.251e-03
7.626e-01
9.564e+00
5.555e+01
1.224e+03
3.189e+03
6.358e+04
3.296e+05
3.283e+05
1.709e+02

7.261e+05

Fluence Rate
MeV/CM2/SeC

With Buildup
3 . 569e-lS
2.138e-06
2.102e-05
3.145e-01
2.801e+01
9.642e+01
3.426e+03
2.182e+04
7.270e+04
6.804e+05
9.379e+05
6.482e+06
1.777e+07
8. 258e+06
2.740e+03

3.423e+07

1.085e-24
2.982e-21
8.869e-18
4.848e-20
6.550e-19
1.236e-18
1.761e-09
5.623e-08
2.720e-03
4.248e-01
2.732e+0O
1.425e+02
1.201e+03
4.969e+03
6.421e+04
1.117e+05-
1.137e+06
3.951e+06
2.416e+06
9.329e+02

7.687e+06

Exposure Rate
MR/hr

No Buildup
1.770e-19
4.761e-11
2.261e-10
1.99le-06
1.753e-04
9.173e-04
5.132e-02
4.779e-01
2.176e+00
3.272e+01
6. 369e+01
7.549e+02
2. 772e+03
1 .792e+03
7.177e-01

5.420e+03

(5 of 5)
0.OOOe+00
0.OOe+00
2.158e-102
2.152e-51
1.022e-31
8.219e-24
3.212e-14
4.471e-13
1.180e-08
1.771e-06
1.755e-05
1.486e-03
1.877e-02
1.084e-01
2.328e+00
5.87.e+00
1. 070e+02
5.096e+02
4.455e+02
2.114e-01

1.071e+03

Exposure Rate
mLhr

With Buildup
7.089e-18
3.384e-09
3.215e-08
5.179e-04
4.943e-02
1.829e-01
6.675e+00
4.283e+01
1.419e+02
1.294e+03
1.7-29e+03
1.09le+04
2.748e+04
1.120e+04
3.390e+00

5.280.e+04

(91.44 cm)
9.310e-26
1. 033e-22
8.789e-20
2.144e-22
1. 745e-21
2.454e-21
2.786e-12
8.603e-11
4.478e-06
7.497e-04
5.182e-03
2.776e-01
2.358e+00
9.699e+00
1.221e+02
2.05e+02
1.913e+03
6.110e+03
3.278e+03
1.154e+00

1. 164e+04

i

i

TOTALS: 3.836e+18

.1



MicroShield V5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 2RBBGR.MS5
Run Date: August 19, 2005 EC-RADN-1135
Run Time: 2:10:40 PM
Duration: 00:03:18

File Ref:
Date:.

By:
Checked:

Case Title: Reactor Building Air
Description: 8 Hour, GROVE

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft
1.9e+3 cm
861.06 cm 28 ft

Dose Points
X :

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

0.0 in
63 ft

3.0 in

960.12 cm
ft 6.0 in

Shields
Shield Name Dimension Haterial.Densitv
Source 6.60e+09 cm3  Air 0.00122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups t 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Am-241
Am-242
Am-242m
Am-243
Am-244
Ba-135m
Ba-137m
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Co-60m
Co-61

Co-G0zco- = Is

curies
5.7087e-001
1. 8175e+002
3 .7202e-002
7.0113e-002
1.7832e+002
1.9370e+002
9.2164e+004
2.4216e+004
1.0801e+006
1.2385e-002
2.2070e-008
1.1006e+004
4.7059e+004
2.5636e+001
1.0028e+004
7.9686e+003
8.4836e+003
1.4967e+002
6. 4462e-002
8.7410e+000
1.6545e+002
8.9391e+001

6.9189e-002

1:;?Mpe+083
2 . QG190-6001

Library : Or
becoruerels
2.1122e+010
6.7249e+012
1. 3765e+009
2.5942e+009
6.5978e+012
7.1670e+012
3.4101e+015
8.9600e+014
3.9963e+016
4.5826e+008
8.1661e+002
4.0720e+014
1.7412e+015
9.4852e+011
3.7105e+014
2.9484e+014
3.1389e+014
5.5377e+012
2.3851e+009
3.2342e+011
6.1215e+012
3.3075e+012

2.5600e+009

-. OSo..012

-ove
- I&Ci /Cn3 Bc/=~t3

8.6470e-005 3.1994e+000
2.7530e-002 1. 016e+003
5.6350e-006 2.0849e-001
1.0620e-005 3.9294e-001
2. 7010e-002 9.9937e+002
2.9340e-002 1.0856e+003
1.3960e+001 5.1652e+005
3.6680e+000 1.3572e+005
1.6360e+002 6.0532e+006
1.8760e-006 6.9412e-002
3.3430e-012 1.2369e-007
1. 6670e+000 '.1679e+004
7.1280e+001 2.6374e+005
3.8830e-003 1. 4367e+002
1.5190e+b000 5.6203e+004
1.2070e+000 4.4659e+004
1.2850e+000 4.7545e+004
2.2670e-002 `8.3879e+002
9.7640e-00:6 3.6127e-O01
1.3244o003 4.898ee+001
2.5060e-002 95.2722e+-02
1.3540e-002 5.0098e+002

1. 0480e-005 3.8776e-001

1.3540o-002 S- 0O99o002

15
. i.

- i .

i ,I
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Nuclide curies beccuerels
Cs-134 6.4501e+005 2.3866e+016
Cs-134m 2.0077e+004 7.4284e+014
Cs-136 2.0229e+005 7.4845e+015
Cs-137 4.8643e+005 1.7998e+016
Cs-138 3.2145e+002 1.1894e+013
Cs-139 1.4590e-009 5.3985e+001
Eu-152m 3.0686e-001 1.1354e+010
Eu-154 2.3681e+001 8.7621e+011
Eu-155 9.7379e+000 3.6030e+011
Eu-156 6.0573e+002 2.2412e+013
I-128 6.5835e-002 2.4359e+009
1-130 5.7087e+004 2.1122e+015
1-131 3.5228e+006 1.3034e+017
I-132 4.9891e+006 1.8460e+017
I-133 5.8632e+006 2.1694e+017
I-134 5.1430e+004 1.9029e+015
1-135 3.0600e+006 1.1322e+017
Kr-83m 4.0800e+005 1.5096e+016
Kr-85 1.6630e+005 6.1533e+015
Kr-85m 8.8269e+005 3.2659e+016
Kr-87 7.7838e+004 2.8800e+015
Kr-88 1.1831e+006 4.3774e+016
La-140 4.6630e+003 1.7253e+014
La-141 1.0543e+003 3.9011e+013
La-142 1.1435e+002 4.2308e+012
Mo-99 5.2077e+004 1.9268e+015
Mo-101 6.5789e-006 2.4342e+005
Nb-95 4.3151e+003 1.5966e+014
Nb-95m 4.7851e+001 1.7705e+012
Nb-96 5.5080e+000 2.0380e+011
Nb-97 3.2865e+003 1.2160e+014
Nb-97m 2.9128e+003 1.0777e+014
Nd-147 1.5911e+003 5.8870e+013
Nd-149 3.8232e+001 1.4146e+012
Np-236m 2.1212e-002 7.8485e+008
Np-238 2.3662e+003 8.7548e+013
Np-239 1.0840e+005 4.0110e+015
Np-240 1.0200e+000 3.7740e+010
Pd-109 7.7573e+003 2.8702e+014
Pzn-147 5.6229e+002 2.0805e+013
Pm-148 4.3547e+002 1.6112e+013
Pm-148m 8.6552e+001 3.2024e+012
Pm-149 1.3323e+003 4.9294e+013
Pm-151 4.0285e+002 1.4906e+013
Pr-142 1.2306e+002 4.5533e+012
Pr-143 3.6172e+003 1.3384e+014
Pr-144 3.3947e+003 1.2561e+014
Pr-144m 4.7488e+001 1.7571e+012
Pu-237 3.7414e-002 1.3843e+009
Pu-238 2.5589e+001 9.4681e+011
Pu-239 2.7088e+000 1.0023e+011
Pu-240 4.3718e+000 1.6176e+011
Pu-241 1.0755e+003 3.9792e+013

-1 18Ai 27:§?O 1+8.OO3: 3Q..-01a
pi,-7.,9 2. 7n~p~olonD I --002o-&-

uCi/cm
3  Br/tm3

9.7700e+001 3.6149e+006
3.0410e+000 1.1252e+005
3.0640e+001 1.1337e+006
7.3680e+001 2.7262e+006
4.8690e-002 1.8015e+003
2.2100e-013 8.1770e-009
4.6480e-005 1.7198e+000
3.5870e-003 1.3272e+002
1.4750e-003 5.4575e+001
9.1750e-002 3.3948e+003
9.9720e-006 3.6896e-001
8.6470e+000 3.1994e+005
5.3360e+002 1.9743e+007
7.5570e+002 2.7961e+007
8.8810e+002 3.2860e+.07
7.7900e+000 2.8823e+005
4.6350e+002 1.7150e+007
6.1800e+001 2.2866e+006
2.5190e+001 9.3203e+005
1.3370e+002 4.9469e+006
1.1790e+001 4.3623e+005
1.7920e+002 6.6304e+006
7.0630e-001 2.6133e+004
1.5970e-001 5.9089e+003
1.7320e-002 6.4084e+002
7.8880e+000 2.9186e+005
9.9650e-010 3.6870e-005
6.5360e-001 2.4183e+004
7.2480e-003 2.6818e+002
8.3430e-004 3.0869e+001
4.9780e-001 1.8419e+004
4.4120e-001 1.6324e+004
2.4100e-001 8.9170e+003
5.7910e-003 2.1427e+002
3.2130e-006 1.1888e-001
3.5840e-001 1.3261e+004
1.6420e+001 6.0754e+005
1.5450e-004 5.7165e+O0O
1.1750e+000 4.3475e+004
8.5170e-002 3.1513e+003
6.5960e-002 2.4405e+003
1.3110e-002 4.8507e+002
2.0180e-001 7.4666e+003
6.1020e-002 2.2577e+003
1.8640e-002 6.8968e+002
5.4790e-001 2.0272e+004
5.1420e-001 1.9.025e+004
7.1930e-003 2.6 614e+002
5.6670e-006 2.0968e-001
3.8760e-003 1.4341e+002
4.1030e-004 1.5181e+001
6.6220e-004 2.4501e+001
1.6290e-001 6.0273e+003

A . 102OQ-o00 1 .S39 1se+-O

:I

: i
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Nuclide
Rb-86
Rb-88
Rh-103m
Rh-105
Rh-105m
Rh-106
Ru-103
Ru-105
Ru-106
Sb-122
Sb-124
Sb-125
Sb-126
Sb-126m
Sb-127
Sb-129
Sm-151
Sm-153
Sr-89
Sr-90
Sr-91
Sr-92

curies
6.0006e+003
3 .3215e+005
4.7785e+004
2.9359e+004
2.8072e+003
1. 9199e+004
4.7785e+004
9.8568e+003
1. 9199e+004
1.1012e+003
5.4519e+002
7.6913e+003
2.5589e+002
4.6716e-001
5.0149e+004
5.5714e+004
1.5290e+000
1.0576e+003
5.7860e+005
7.3282e+004
4.0972e+005
1.0075e+005

beccuerels
2.2202e+014
1.2289e+016
1.7681e+015
1.0863e+015
1.0387e+014
7.1035e+014
1.7681e+015
3.6470e+014
7.1035e+014
4.0745e+013
2.0172e+013
2.8458e+014
9.4681e+012
1.7285e+010
1.8555e+015
2.0614e+015
5.6574e+010
3.9133e+013
2.1408e+016
2.7114e+015
1.5160e+016
3.7276e+015

sil/cm 3  Et/cm2

9.0890e-001 3.3629e+004
5.0310e+Q01 1.8615e+006
7.2380e+000 2.678le+005
4.4470e+00Q 1.6454e+005
4.2520e-001 1.5732e+004
2.9080e+000 1.0760e+005
7.2380e+000 2.6781e+005
1.493Oe+000 5.5241e+004
2.9080e+000 1.0760e+005
1.668Oe-001 6.1716e+003
8.2580e-002 3.0555e+003
1.1650e+000 4.3105e+004
3.8760e-002 1.4341e+003
7 .0760e-005 2 .6181e+000
7.5960e+000 2.8105e+005
8.4390e+000 3.1224e+005
2.3160e-004 8.5692e+000
1.6020e-0O1 5.9274e+003
8.7640e+001 3.2427e+006
1.l100e+001' 4.1070e+005
6.2060e+001 2,.2962e+006
1. 5260e+001 5.6462e+005

Sr-93
Tc-99 6.1933e-001
Tc-99m 4.8643e+004
Tc-101 1.1725e-004
Te-123m 5.4433e+000
Te-125m 1.6974e+003
Te-127 5.1859e+004
Te-127m 8.9127e+003
Te-129 8.5694e+004
Te-129m 3.7242e+004
Te-131 2.2632e+004
Te-131m 1.0075e+005
Te-132 8.0544e+005
Te-133 3.1029e+002
Te-133m 1.3712e+003
Te-134 3.8232e+002
Xe-129m 5.6401e+002
Xe-131m 1.6459e+005
Xe-133 2.3747e+007
Xe-133m 7.6979e+005
Xe-135 1.1316e+007
Xe-135m 1.6630e+006
Xe-137
Xe-138 1.1573e-003
Y-90 3.0376e+002
Y-91 3.0006e+003
Y-91m 1.0405e+003
Y-92 1.4656e+003
Y-93 1.3990e+003
Zr-89 1.1553e+000
Zr-93 6.6680e-004

.0a3_ 1t.3990e-&-003

2.2915e+010 9.3810e-005 3.4710e+000
1.7998e+015 7.3680e+000 2.7262e+005
4.3383e+006 1.776Qe-008 6 .5712e-004
2.0140e+011 8.2450e-004 3.0507e+001
6.2803e+013 2.5710e-001 9.5127e+003
1.9188e+015 7.8550e+000 2.9064e+005
3.2977e+014 1.3500e+000 4.9950e+004
3.1707e+015 1.2980e+001 4.8026e+005
1.3779e+015 5.6410e+000 2.0872e+005
8.3737e+014 3.4280e+000 1.2684e+005
3.7276e+015 1.5260e+0O1 5.6462e+005
2.9801e+016 1.2200e+002 4.5140e+006
1.1481e+013 4.7000e-002 1.7390e+003
5.0736e+013 2.0770e-001 7.6849e+003
1.4146e+013 5.7910e-002 2.1427e+003
2.0868e+013 8.5430e-002 3.1609e+003
6.0897e+015 2.4930e+001 9.2241e+005
8.7865e+017 3.5970e+003 1.3309e+008
2.8482e+016 1.16fEOe+002 4.3142e+006
4.1869e+017 1.7140e+003 6.3418e+007
6.1533e+016 2.5190e+002 9.3203e+006

:

i

;

I

I

4

I

i

4.2821e+007
1.1239e+013
1.1102e+014
3.8498e+013
5 .4229e+013
5.1762e+013
4.2748e+010
2.4672e+007

i . aO1R

1.7530e-007 6.4861e-003
4.6010e-002 1.7024e+003
4.5450e-001 1.6817e+004
1.5760e-001 5.8312e+003
2.2200e-001 8.2140e+003
2.1190e-001 7.8403e+003
1.7500e-004 6.4750e+*000
1.01DOe-007 3.7370e-03

t.&Q09-O1 2 . q22e+-185
2 ,^1900o-001 3.9* sute4-00



Page :4
DOS File: 2RB8GR.MSS
Run Date: August 19, 2005
Run Time: 2:10:40 PM
Duration: 00:03:18

Nuclide curies
Zr-97 3.0620e+003

EC-RADNV1 135
Pag9 228

becaere UCilcm 3

1.1329e+014 4.6380e-001
Ba/cm1

1 .7l61e+s004

Buildup
The material reference is u Shield .

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Enercry
MeV

0.015
0.02
0.03
0.04
0.05
0.06
0.08
.0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4 .0
5.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15,
0.2
0.3
0.4
10. 5

Activity
photqng t "c

2.286e+12
3.932e+14
5.094e+17
8.456e+14
3.925e+15
1.043e+15
3.265e+17
4.522e+15
3.463e+16
4.232e+17
3.190e+16
1.261e+17
3.121e+17
3.019e+17
2.566e+17
1.272e+17
1.086e+17
4.831e+16
1.097e+15
1.789e+11
1.762e+13

2.618e+18

Sensitivity
2.286e+12
3.932e+14
5.094e+17
8.456e+14
3.925e+15
1.043e+15
3.265e+17
4.522e+15
3.463e+16
4.232e+17
3.190e+16
1.261e+17
3.121e+17

3 . iLfue+lb
1 -21 p+17

Fluence Rate
MeV/cm2 /sec
No Buildup
7.017e-126
9.964e-52
7.074e-11
2.632e-04
3.160e+00
3.116e+01
2.292e+05
1.277e+04
4.930e+05
1.461e+07
3.406e+06
2.882e+07
1.265e+08
1.932e+08
3.307e+08
2.772e+08
5. 861e+08
4.723e+08
2.300e+07
6.126e+03
8.580e+05

2.057e+09

Variable
9.197e-252
1.312e-106
6.873e-29
2.307e-13
4.239e-06
1.095e-03
1.202e+02
1.992e+01
2.347e+03
1.198e+05
5.366e+04
6.945e+05
4.171e+06

3. 3bbe+u4

Results
Fluence Rate
MeVJcm 2 J sec
With Buildup
1.191e-23
3.223e-21
1.434e-10
8.801.e-04
1. 699e+01
2.465e+02
2.851e+06
2.026e+05
8 .83 le+06
2.406e+08
4.262e+07
2.820e+08
1.006e+09
1.295e+09
1.706e+09
1.179e+09
1.816e+09
1.220e+09
4.795e+07
1.125e+04
1.431e+06

8.848e+09

1. 19le-23
3.223e-21
9.234e-18
9.361e-13
3.283e-05
1.427e-02
2.977e+03
7.348e+02
1.146e+05
5.646e+06
1.882e+06
1.788e+07
8.220e+07

1 7R,=+n7

Exposure Rate
mR/hr

No Buildun
6.018e-127
3. 451e-53
7.Olle-13
1.164e-06
9.419e-03
6.190e-02
3.627e+02
1.954e+01
8.119e+02
2.579e+04
6.461e+03
5.61-6e+04
2.483e+05
3.770e+05
6.291e+05
5. 110e+05
9.861e+05
7.303e+05
3.121e+04
7.578e+o0
9.836e+02

3.604e+06;.

(1 of 5)
7.888e-253.
4.546e-1,0
6.811e-311
1.020e-15
1.129e-08:
2.175e-06,
1.903e-(1
3.047e-02
3.865e+00i,
2.115e+02
1.018e+02
1.353e+03
8.187e+03

1.uiae+u~
1 ~S'w fl'

Exposure Rate
mElhr

With Buildup
1.02le-24
1.116e-22
1.421e-12
3.892e-06
4.525e-02
4.895e-01
4.512e+03
3.099e+02
1.454e+04
4.247e+05
8.084e+04
5.494e+05
1.975e+06
2.527e+06
3.245e+06
2.172e+06
3.056e+06
1.886e+06
6.505e+04
1. 392e+01
1.641e+03

1.600e+07

(30.48 cm)
1.021e-24
-1.116e-22
;9.152e-20
4.140e-15
8.746e-08
2.834e-05
4.711e+00
1.124e+00
1. 888e+02
9. 965e+03
3.569e+03
3.483e+04
1.613e+05

o.5 )b Y#e+U 3.3 .A on

I

I
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DOS File:
Run Date:
Run Time:
Duration:

5
2RBSGR.MS5
August 19 2005
2:10:40 PM
00:03:18

EC-RADN-1135
Page 229

Enercry
MeV

0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

Activity
photons/sec

3.019e+17
2.566e+17
1.272e+17
1.086e+17
4.831e+16
1.097e+15
1.789e+11
1.762e+13

2.618e+18

Sensitivity
2.286e+12
3.932e+14
5.094e+17
8.456e+14
3.925e+15
1.043e+15
3.265e+17
4.522e+15
3.463e+16
4.232e+17
3.190e+16
1.261e+17
3.121e+17
3.019e+17
2.566e+17
1.272e+17
1.086e+17
4.831e+16
1.097e+15
1.789e+11
1.762e+13

Fluence Rate
NeV/CM2/gec
No Builduo
8.137e+06
2.013e+07
2.209e+07
7.299e+07
7.725e+07
5.172e+06
1. 649e+03
2.592e+05

2.llle+08

Variable
0.OOOe+00
2.268e-161
8.302e-47
2.422e-22
6.660e-12
4.443e-08
7.175e-02
3.504e-02
1.248e+01
1.091e+03
9.302e+02
1.831e+04
1.497e+05
3.716e+05
1.320e+06
1.886e+06
9.643e+06
1.332e+07
1.215e+06
4.614e+02
8.108e+04

2.800e+07

Variable
0.OOOe+0O
4.405e-216
1.105e-64
2.761e-31
1.126e-17
1.929e-12
4.553e-05
6.535e-05
7.00Oe-02
1.045e+01
1.693e+01
5.053e+02
5.615e+03

Fluence Rate
MeV/cm1 ysec
With Buildui
1.278e+08
2.231e+08
1.883e+08
4.016e+08
3.275e+08
1.598e+07
4.204e+03
5.797e+05

1.392e+09

1.191e-23
3.223e-21
9.234e-18
4.065e-20
6.310e-11
8.266e-07
2.793e+00
2.280e+00
1.219e+03
1.073e+05
6.675e+04
9.216e+05
5.531e+06
1.059e+07
2.497e+07
2.601e+07
7.930e+07
8.015e+07
5.005e+06
1.510e+03
2.252e+05

2.329e+08

1.191e-23
3.223e-21
9.234e-18
4.065e-20
1.148e-16
5.210e-11
2.492e-03
6.550e-03
1.174e+01
1.832e+03
2.125e+03
4.289e+04
3.381e+05

Exposure Rate
mR/hr

No Buildun
1. 588e+04
3.829e+04
4.072e+04
1.228e+05
1.195e+05
7.017e+03
2.04le+00
2.972e+02

3.543e+0S

(2 of 5)
0.OOOe+00
7.858e-163
8.228e-49
1.071e-24
1.774e-14
8.825e-11
1. 135e-04
5.361e-05
2.054e-02
1. 925e+00
1-.765e+00
3.567e+01
2.938e+02
7.253e+02
2.511e+03
3.476e+03
1.622e+04
2.059e+04
1.648e+03
S. 708e-01
9.294e+01

4.560e+04

(3 of 5)
0. O00e+O
1.526e-217
1.095e-66
1.221e-33
2.999e-20 I
3.832e-15 I
7.205e-08 I
9.997e-08
1.153e-04'
1.845e-02
3.211e-02
9.846e-01
1.102e+01

Exrosure Rate
mRlhr

With Buildup
2.494e+05
4 .243e+05
3.471e+05
6.756e+05
5.065e+05
2.167e+04
5.201e+00
6.645e+02

2.435e+06

(45.72 cm)
1.021e-24
1.116e-22
9.152e-20
1.798e-22
1.681e-13
1.642e-09
4.420e-03
3.489e-03
2.007e+00
1.894e+02
1.266e+02
1.796e+03
1.086e+04
2.068e+04
4.750e+04
4.794e+04
1.334e+05
1.239e+05
6. 790e+03
1. 869e+o0
2.582e+02

3.935e+05

t60.96 cm}
1.021e-24
1.116e-22
9.152e-20
1. 798e-22
3.A58e-19
1.035e-13
3 .944e-'06
1. 002e~~05
1.933e-02
3.234e+00
4.030e+00
8.357e+01
6.636e+02

I

TOTALS: 2.618e+18

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5

Sensitivity
2.286e+12
3.932e+14
5.094e+17
8.456e+14
3.925e+15
1.043e+15
3.265e+17
4.522e+15
3.463e+16
4.232e+17
3.190e+16
1.261e+17
3.121e+17

1i' I, i

q I ,. i; : ,

I .:

I

z

lu . .5 j .3 ue+lb
n A 1 7Al 417

1. b93e+Ul
R nqi,4-nq

iZ . l;&be+U4
A 9RQ=-6.nA

.211.e-U2
Q nA*.%Anl

4.(33e+00
Q lA1oaA1
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EC-RADN-1 135
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Enerav Activity
MeV Rhotons/sec

0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS;

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0 .1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

3.019e+17
2.566e+17
1.272e+17
1. 086e+17
4.831e+16
1. 097e+15
1. 789e+11
1.762e+13

2.618e+18

Sensitivity
2.286e+12
3.932e+14
5. 094e+17
8.456e+14
3.925e+15
1.043e+15
3.265e+17
4.522e+15
3 .463e+16
4.232e+17
3.190e+16
1. 261e+17
3 . 121e+17
3.019e+17
2.566e+17
1.272e+17
1. 086e+17
4.831e+16
1. 097e+15
1.789e+11
..762e+13

Fluence Rate
MeV/cm2 /sec

No Build7up

1.771e+04
9.006e+04
1.672e+05
1.317e+06
2.366e+06
2.928e+05
1.322e+02
2.592e+04

4.283e+06

Variable
0.OOOe+00
9.130e-271
1.554e-82
3.302e-40
1. 988e-23
8.72le-17
2 997e-08
1.262e-07
4.058e-04
1.034e-01
3.174e-01
1.435e+01
2.164e+02
8.665e+02
6.300e+03
1.517e+04
1.839e+05
4.288e+05
7.185e+04
3.848e+01
8.412e+03

Fluence Rate
MeIcm22/sec

With Buildu=
7.958e+05
2.551e+06
3.350e+06
1.479e+07
1.873e+07
1.516e+06
5.279e+02
8.616e+04

4.220e+07

1. 191e-23
3.223e-21
9.234e-18
4.065e-20
6.167e-19
3.492e-15
2.130e-06
1.794e-05
1 .0SSe-01
2.915e+01
6.328e+01
1 .867e+03
1.940e+04
5. 650e+04
2.492e+05
4.11Be+05
2.656e+06
4.249e+06

4.491e+05
1.818e+02
3.256e+04

ExMosure Rate
mR~hr

No Buildup
3.456e+01
1.713e+02
3.081e+02
2.216e+03
3.658e+03
3.973e+02
1.635e-01
2.971e+01

6.828e+03

(4 of 5)
0. OOe+00

3 .163e-272
1.540e-84
1 .461e-42
5.295e-26
1.732e-19
4.742e-11
1. 93le-10
6.682e-07
1 .824e-04
6.020e-04
2.796e-02
4.249e-01
1.691e+00
1. 198e+01
2.797e+01
3.093e+02
16.631e+02
9.748e+01
4.761e-02
9.644e+00

Exosure Rate
mRJhr

With Buildup
1. 553e+03
4.853e+03
6.174e+03
2. 488e+04
2.896e+04
2.056e+03
6.530e-O1
9.877e+01

6.933e+04

476.2 cm)
1.021e-24
1.116e-22
9.152e-20
1.798e-22
1.643e-21
6.937e-18
3.371e-09
2.745e-08
1. 738e-04
5.144e-02
1 . 200.e-01
3 .637e+00
3.808e+01
1. 103e+02
4.740e+02
7.592e+02
4.469e+03
6 .571e+03
6.093e+02
2. 248e-01
3. 732e+-01

TOTALS: 2.618e+18

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5

Sensitivity
2.286e+12
3.932e+14
5.094e+17
8.456e+14
3.925e+e15
1.043e+15
3.265e+17
4.522e+15
3.463e+16
4.232e+17
3.190e+16
1.261e+17
3.121e+17

7.155e+05

Variable
0. OOOe+00
0.OOOe+00

2.267e-100
4.079e-49
3.612e-29
4.049e-21
2.022e-11
2.495e-10
2.405e-06
1.044e-03
6.071e-03
4.155e-01
8.502e+00

8.126e+06

1.191e-23
3.223e-21
9i.234e-18

'4.065e-20
i16.167e-19
11.209e-18
1, .754e-09

4 .801e-08
9.127e-04

'4.420e-01
1.793e+00
7.763e+01
1.068e+03

1. 122e+03

(5 of 5)
0.OOOe+0t
0.000e+00

2.247e-102
1.804e-51
9.621e-32
6.043e-24
3.199e-14
3.817e-13
3.961e-09
1.843e-'06
1. 152e-05
8.096e-04
1.669e-02

1.307e+04

491.44 cm)
2 .021e-24
1. 116e-22
9.152e-tO
1. 798e-22
1.643e-21
2.402e-21
2.77?5-12
7.345e-i1l
1.503e-06
7. 82e-04
3.401e-03
1.513e-01
2.096e+00

U.i 3.190e+lb
n A 1 9-91IM417

0. .U'/le-03 1.793e+UO
A 1 rc.~-1 7 7raA.oi

1.152e-05 3,401e-03
9p nQOzc.%-IA I r l (II
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DOS File: 2]
Run Date: A
Run Time: 2
Duration: 0
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EC-R4DN-1 135
Page 23?

!
Eneroy

Nev

10.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

Activity
photonsIsec

3.019e+17
2.566e+17
1.272e+17
1.086e+17
4.831e+16
1.097e+15
1.789e+11
1.762e+13

Fluence Rate
NeV/cm2 /sec
No Buildup
4.318e+01
4.484e+02
1. 400e+03
2.605e+04
7.882e+04
1.786e+04
1.134e+01
2.761e+03

Fluence Rate
MeV/cm2 /sec

With Buildun
3.862e+03
2.352e+04
4.903e+04
4.658e+05
9.449e+05
1.314.e+05
6.189e+01
1.220e+04

Eposure Rate
mR/hr

No Bui lduo
8.427e-02
8.529e-01
2.581e+00
4.383e+D1
1.219e+02
2.423e+01
1.402e-02
3.165e+00

Exposure Rate

Wi th Bui ld=D
7.539e+00
4.473e+G01
9.038e+01
7.837e+02
1.461e+03
1.783e+02
7.656e-02
1.398e+01

TOTALS: 2.618e+18 1 .274e+05 1.632e+06 1.967e+02 2.582e+03

i
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DOS File:
Run Date:
Run Time:
Duration:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
2RB8138.MS5 -
August 19, 2005 Page 232
2:13:59 PM --
00:02:55

File Ref:
Date:

By:
Checked:.

Case Titles Reactor Building Air
Description: 8 Hour, ICRP38

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft
1.9e+3 cm
861.06 cm 28 ft

0.0 in
63 ft

3.0 in

960.12 cm
ft 6.0 in

Dose Points
:X Y

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

Shields
Shield Name Dimension .aterial
Source 6.60e+09 cm3  Air 0.00122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuclide
Cs-135m
Eu-157
Eu-158
La-143
Nd-151
Pm- 150
Pr-145
Pr-147
Rh-106m
Rh-107
Sb-128a
Sb-128b
Sb-130
Sb-131
Se-81
Se-Blm
Se-83
Sm-155
Sm-156
Y-94
Y-95

curies
2.4427e+002
4.1144e+001
1. 6987e-002
2.2803e-007
1.1884e-009
1.5686e+000
1.0167e+003
4.0972e-008
5.1859e+001
5. 2717e-003
5.1430e+003
3.7077e+002
1 . 4227e+001
2. 4942e-001
9.5993e+000
6.5148e+000
1.1402e-002
3.1544e-005
3.1888e+001
7. 6121e-005

Library : ICRP-38
becouerels Uri/CM3
9.0381e+012 3.700Qe-002
1.5223e+012 6.2320e-003
6. 2852e+008 2.5730e-006
8.4372e+003 3.4540e-011
4.3969e+001 1.8000e-013
5.8039e+010 2.3760e-004
3.7618e+013 1.5400e-001
1.5160e+003 6.2060e-012
1.9188e+012 7.8550e-003
1.9505e+008 7.9850e-007
1.9029e+014 7.7900e-001
1.3718e+013 5.6160e-002
5.264le+011 2.1550e-003
9. 2287e+009 3.7780e-005
3 .5517e+0l1 1.4540e-003
2.4105e+011 9.8680e-004
4 .2186e+008 1 .7270e-006
1.1671e+006 4,7780e-009
1.1798e+012 4 .8300e-003
2.8165e+006 1.1530e-008

Bcr/cm 3

1.3690e+003
2.3058e+002
9.5201e-002
1.2780e-006
6 .6600e-009
8. 7912e+000
5.6980e+003
2 .2962e-007
2.9064e+002
2.9544e-002
2.8823e+004
2.0779e+003
7.9735e+001
1.3979e+000
5.3798e+001
3.6512e+001
6.3899e-002
1.7679e-004
1.7871e+002
4.2661e-004

i: .

i i

j1 I I
;I

Buildup
The material reference is : Shield 1

I

Y-95



Page : 2
DOS File: 2RB8138.MS5
Run Date: August 19, 2005
Run Time: 2:13:59 PM
Duration: 00:02:55

Int
X Direction
Y Direction
Z Direction

ECRADN11 35

Page 233

tegration Parameters
25

25
25

Eneroy
NeV

0.015,
0.02
0.03
0.04
0. 05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

Activity
photons/sec

1.777e+03
1.117e+11
6.232e+12
1.231e+12
3.104e+11
3.758e+11
3.590e+11
1. 680e+11
2.440e+11
3.447e+12
1.849e+14
1.814e+12
8.934e+12
2.044e+13
4.501e-14
1. 914e+13
4.195e+12
1.819e+11
8.406e+08

7.022e+14

Sensitivity
1.777e+03
1. 117e+11
6.232e+12
1.231e+12
3.104e+11
3.758e+11
3.590e+11
1.680e+11
2.440e+11
3.447e+12
1.849e+14
1.814e+12
8.934e+12
2.044e+13
4.501e+14
1.914e+13
4.195e+12
1. 819e+11
8.406e+08

7.022e+14

Fluence Rate
LeV/Cm2/sec

No BuilduD
5.454e-135
2.831e-55
8.654e-16
3.830e-07
2.500e-04
1.123e-02
2.520e-01
4.743e-01
3.474e+00
..190e+02
1.975e+04
4.146e+02
3.622e+03
1.308e+04
5.800e+05
4.170e+04
2.264e+04
1.778e+03
1.762e+01

6.831e+05

Variable
7.149e-261
3.729e-110
8.408e-34
3.357e-16
3.353e-10
3.946e-07
1.322e-04
7.397e-04
1.654e-02
9.760e-01
3.111e+02
9.990e+00
1.194e+02
5.509e+02
3.531e+04
3.323e+03
2.819e+03
2.909e+02
3.962e+00

4.274e+04

Results
Fluence Rate
MeVICm2 /sec
With Buildun
9.255e-33
9.158e-25
1.754e-15
1.281e-06
1.344e-03
8.883e-02
3.135e+00
7.524e+00
6.222e+01
1.960e+03
2.471e+05
4.056e+03
2.881e+04
8.765e+04
2.992e+06
1.773e+05
7.014e+04
4.594e+03
3.673e+01

3.613e+06

9.255e-33
9.158e-25
1.130e-22
1.362e-15
2.597e-09
5.142e-06
3.274e-03
2.729e-02
8.076e-01
4.598e+01
1.091e+04
2.571e+02
2.353e+03
8.652e+03
3.912e+05
2.833e+04
1.551e+04
1.233e+03
1.224e+01

4.585e+05

Exnosure Rate
mR/hr

No Buildup
4.678e-136
9.808e-57
8.577e-18
1 .694e-09
6.660e-07
2.23le-05
3.988e-04
7.256e-04
5.720e-03
2.10Qe-01
3.746e+01
8.078e-01
7.110e+00
2.553e+01
1.103e+03
7.687e+01
3.809e+01
2.750e+00
2.39le-02

1. 292e+03

(I of 5)
6.132e-262
1.292e-111
8.332e-36
1.485e-18
8.932e-13
7.838e-10
2.092e-07
1.132e-06
2.723e-05
1.723e-03
5.900e-01
1.946e-02
2.344e-01
1.075e+00
6.716e+01
6.125e+00
4.743e+00
4.498e-01
5.375e-03

8.040e+01

Ex0osure Rate
bR/hr

With Buildun
7.939e-34
3.172e-26
1.738e-17
5.664e-09
3.580e-06
1.764e-04
4 .961e-03
1.15le-02
1.025e-01
3.458e+00
4 .687e+02
7.903e+00
5.654e+01
1.711e+02
5.690e+03
3.268e+02
1.180e+02
7.103e+00
4.983e-02

6.850e+03

(30.48 cm)
7.939e-34
3.172e-26
1.120e-24
6.025e-18
6.91ae-12
1.021e-08
5.180e-06
4.175e-05
1.330e-03
8.115e-02
2.069e+01
5.010e-01
4.619e+00
1 .689e+0l
7.440e+02
5.221e+01
2.609e+01
1.907e+00
1 .660e-02

8 .67.0e+02

J.Q 6. 4Ute+Ub j.!�#bze+uo . I.Zzqe+ul i .V .4 b e + b .L,#&e+ JJ. .O~bue -u lz
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DOS File:
Run Date:
Run Time:
Duration:
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2RB8138.MS5
August 19, 2005
2:13:59 PM
00:02:55

ECRADN- 135
Page 234

Ener
Mey Activity

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
O.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

0.015
0.02

Sensitivity
1.777e+03
1. 117e+11
6.232e+12
1.231e+12
3.104e+11
3.758e+11
3.590e+11
1. 680e+11
2.440e+11
3.447e+12
1.849e+14
1.814e+12
8.934e+12
2.044e+13
4. 501e+14
1.914e+13
4.195e+12
1.819e+11
8.406e+08

7.022e+14

Sensitivity
1. 777e+03
1.117e+11
6.232e+12
1.231e+12
3.104e+11
3.758e+11
3.590e+11
1.680e+11
2.440e+11
3.447e+12
1. 849e+14
1.814e+12
8. 934e+12
2.044e+13
4.501e+14
1. 914e+13
4.195e+12
1.819e+11
8.406e+08

7.022e+14

Fluence Rate
MeV/cm2 /sec
No Buildup

Variable
0.OQOe+00
6.446e-165
1.016e-51
3.524e-25
5.268e-16
1.601e-11
7.889e-08
1.301e-06
8.790e-05
8.881e-03
5.393e+00
2.633e-01
4.286e+00
2.516e+01
2.315e+03
2.837e+02
3.725e+02
5.014e+01
9.303e-01

3.057e+03

Variable
0.OOOe+00
1.252e-219
1.351e-69
4.017e-34
8.906e-22
6.954e-16
5.006e-11
2.427e-09
4.932e-07
8.512e-05
9.814e-02
7.269e-03
1.607e-01
1.199e+00
1.579e.02
2.515e+01
5.088e+01
8.909e+00
2.243e-01

2.446e+02

Fluence Rate
MeV/cm2 /sec
With Buildup

Exoosure Rate
mR/br

No Buildup

Exposure Rate
ihR/hr

With Buildup

9.255e-33
9.158e-25
1.130e-22
5.915e-23
4.99le-15
2.979e-10
3.071e-06
8.469e-05
8. 588e-03
8. 740e-0l
3.870e+02
1.326e+01
1.584e+02
7.173e+02
4.380e+04
3.912e+03
3.063e+03
3.018e+02
3.834e+00

5.236e+04

9.255e-33
9. 158e-25
1.130e-22
5.915e-23
9.080e-21
1.878e-14
2.740e-09
2.433e-07
8.272e-05
1.492e-02
1.232e+01
,6. 169e-01
9.679e+00
5.388e+01
4.474e+03
5.039e+02
5.712e+02
7 .052e+01
1.l6le+00

5.697e+03

(2 of 5)
o .OO.e+00
2.233e-166
1. 007e-53
1.558e-27
1.403e-18
3.18le-14
1.248e-10
1. 991e-09
1.447e-07
1.568e-05
1. 023e-02
5.131e-04
8.412e-03
4. 91le-02
4.403e+00
5.229e-01
6.266e-01
7. 754e-02
1.262e-03

5.700e+00

(3 of 5)
0. 000e+00
4.336e-221
1.339e-71
1.777e-36
2.373e-24
1.381e-18
7.922e-14
3.713e-12
8.121e-10
1.502e-07
1.862e-04
1. 416e-05
3.155e-04
2.340e-03
3.004e-01
4.635e-02
8.560e-02
1.378e-02
3.043e-04

4.493e-01

(45.72 cm)
7.939e-34
3. 172e-2S
1. 120e-24
2.616e-25
1.330e-17
5.917e-13
4.860e-09
1.296e-07
1.414e-05
1.542e-03
7.340e-01
2.583e-02
3. 108e-01
1.400e+00
8.331e+01
7.212e+00
5.153e+00
4.667e-01
5.201e-03

9. 861e+01

(60.96 cm)
7.939e-34
3.172e-26
1.120e-24
2.616e-25
2.419e-23
3.730e-17
4.336e-12
3.722e-10
1.362e-07
2.634e-05
2.337e-02
1.202e-03
1.90De-02
I .052e-01
8. s10e+00
9.289e-0l

9.6lle-01;
1.090e-01
1.575e-03

1. 066e+'01

(76.2 cm)
7.939e-34
3.172e-26

Sensitivity
1.777e+03
1.117e+11

Variable
0.OOOe+00
2.594e-274

9.255e-33
9.158e-25

(4 of 5)
0 .O Oe+00
-8.987e-276

Sensi1tivity
nl O1' 1 777,m4-nl4

variabl).e
n nnnp+nn Q 9 ; ~ v

1 4 Ot to)
n 4innp+,n

(I b . - 'CM)
7 qIQ%=IA4



Page : 4
DOS File: 2RB8138.MS5
Run Date:
Run Time:
Duration:

August 19, 2005
2:13:59 PM
00:02:55

EC.RADN-t 135
Page 235

Energy Activity
MeV hoton/sec

0.03 6.232e+12
0.04 1.231e+12
0.05 3.104e+11
0.06 3.758e+11
0.08 3.590e+11
0.1 1.680e+11
0.15 2.440e+11
0.2 3.447e+12
0.3 1.849e+14
0.4 1.814e+12
0.5 8.934e+12
0.6 2.044e+13
0.8 4.501e+14
1.0 1.914e+13
1.5 4.195e+12
2.0 1.819e+11
3.0 8.406e+08

TOTALS: 7.022e+14

Fluence Rate
MeV/cm2 /sec
No Buildup
1.901e-87
4.806e-43
1.572e-27
3.143e-20
3.295e-14
4.687e-12
2.859e-09
8.418e-07
1.840e-03
2.064e-04
6.197e-03
5.866e-02
1.105e+01
2.283e+00
7.101e+00
1.615e+00
5.504e-02

2.217e+01

Fluence Rate
MeV/cm2 /sec
With Buildup
1.130e-22
5.915e-23
4.878e-23
1.259e-18
2.342e-12
6.664e-10
7.436e-07
2.374e-04
3.669e-01
2.685e-02
5.554e-01
3.826e+00
4.370e+02
6.196e+01
1.026e+02
1.600e+01
3.440e-01

6.227e+02

Exnosure Rate

No Buildup
1.884e-89
2.125e-45
4. 189e-30
6.244e-23
5.215e-17
7.171e-lS
4.708e-12
1.486e-09
3.490e-06
4.022e-07
1.216e-05
1.145e-04
2.10le-02
4.208e-03
1.195e-02
2.497e-03
7.467e-05

3.987e-02

Exposure Rate
mRLhr

With Buildun
1.120e-24
2.616e-25
1.300e-25
2.500e-21
3.707e-15
1.020e-12
1 .224e-09
4.189e-07
6.959e-04
5.23le-05
1.D90e-03
7.467e-03
8.312e-01
1.142e-01
1.726e-01
2.475e-02
4.667e-04

1. 153e+00

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Sensitivity
1. 777e+03
1.117e+11
6.232e+12
1.231e+12
3.104e+11
3.758e+11
3.590e+11
1.680e+11
2.440e+11
3.447e+12
1. 849e+14
1. 814e+12
8.934e+12
2.044e+13
4.501e+14
1. 914e+13
4.195e+12
1 .819e+11
B.406e+08

Variable
0. OOOe+00
0.OO e+00
2.773e-105
5.935e-52
2.857e-33
1.460e-24
2.223e-17
9.267e-15
1.695e-11
8.505e-09
3.520e-05
5.976e-06
2.434e-04
2.923e-03
7.863e-01
2.107e-01
1.006e+00
2.968e-01
1. 368e-02

9.255e-33
9.158e-25
1.130e-22
5. 915e-23
4.878e-23
4.358e-22
1. 929e-15
1.783e-12
6.430e-09
3.600e-06
1.039e-02
1.117e-03
3.057e-02
2.615e-01
4.124e+01
7.377e+00
1.799e+01
3.558e+00
1.006e-01

(5 of 5)
0. 00e+00
0. OO0e+00
2.748e-107
2.625e-54
7.610e-36
-2.899e-27
3.518e-20
1. 418e-17
2.791e-14
1. 50le-ll
6.676e-08
1. 164e-08
4.777e-07
5.706e-06
1.496e-03
3.883e-04
1. 693e-03
4.590e-04
1.856e-05

(91.44 cm)
7.939e-34
3.172e-26
1. 120e-24
2.616e-25
1.300e-25
8.657e-25
3.052e-18
2.728e-15
1.059e-11
6.354e-09
1.972e-05
2.176e-06
6.OOle-05
5.104e-04
7.845e-02
1.36Oe-02
3.027e-02
5.502e-03
1.366e-04

i.I i

iI

i, I
. I
1 4

I

TOTALS: 7.022e+14 2.317e+00 7.057e+01 4.06le-03 1.285e-01

i
i



MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page : 1
D05 File: 2RBBRAD.MSS EC.R4D-1135
Run Date: August 19, 2005 Page26
Run Time: 2:16:55 PM
Duration: 00:03:03

File Ref:
Date:

By:
Checked:

Case Titles Reactor Building Air
Description: 8 Hour, RADTRAD

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft
1.9e+3 cm
861.06 cm 28 ft

0.0 in
63 ft
3.0 in

Dose Points
X Y

X 1 4297.68 cm 430.53 cm 960.12 cm
141 ft 0.0 ind4 ft 1.5 in3l ft 6.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.60e+09 cm3  Air 0.00122
Shield 1 15.24 vmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups t 25
Lower Energy Cutoff t 0.015
Photons < 0.015 s Excluded

Library : Grove
Nucllide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
1-131
I-132
I-133
I-134
I-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140

Kr-R7

curies
5.7087e-001
9.2164e+004
2.4216e+004
1.0801e+006
1.0028e+004
7.9686e+003
8.4836e+003
1.4967e+002
8.7410e+000
1.6545e+002
8.9391e+001
6.4501e+005
2.0229e+005
4.8643e+005
3.5228e+006
4.9891e+006
5.8632e+006
5.1430e+004
3.0600e+006
1.6630e+005
8.8269e+005
7.7838e+004
1. 1831e+006
4.6630e+003

7 .78'4t+004

be-cguerels
2.1122e+010
3.4101e+015
8.9600e+014
3.9963e+016
3.7105e+014
2.9484e+014
3.1389e+014
5.5377e+012
3.2342e+11
6.1215e+012
3.3075e+012
2.3866e+016
7.4845e+015
1.7998e+016
1.3034e+017
1.8460e+017
2.1694e+017
1 .9029e+015
1.1322e+017
6.1533e+015
3.2659e+016
2.8800e+015
4.3774e+016
1.7253e+014

2 .sR0OL +O1S

,Ui1cM3

8.6470e-005
1.3960e+001
3.6680e.000
1.6360e+002
1.5190.e+000
1.2070e+000
1.2850e+000
2.2670e-002
1.3240e-003
2.5060e-002
1.3540e-002
9.77O0e+001
3.0640e+001
7.3680e+001
5.3360e+002
7.5570e+002
8.8810e+002
7.7900e+000
4.6350e+002
2.5190e+001
1.3370e+002
1.1790e+001
1. 7920e+002
7.0630e-001

I:M3NEA8O
1 .79DO+n001

Bs/cm'
3.1994e+000
5.1652e+005
1. 3572e+005
6.0532e+006
5.6203e+004
4.4659e+004
4.7545e+004
S.3879e+042
4.8988e+001
9.2722e+002
5.0098e+002
3.6149e+'006
1.1337e+006
2.72-62e+006
1.9743e+007
2.7961e+007
3.2860e+007
2.8823e+005
1.7150e+007
9.3203e+005
4.9469e+006
4.3623e+005
6.6304e+006
2 .6133e+004
a :9283401b3
d -3623o+00S

I
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Nuclide
La-142 1
Mo-99 5
Nb-95 4
Nd-147 1
Np-239 1
Pr-143 3
Pr-144 3
Pu-238 2
Pu-239 2
Pu-240 4
Pu-241 1
Rb-86 6
Rh-103m 4
Rh-105 2
Rh-106 1
Ru-103 4
Ru-105 9
Ru-106 1
Sb-127 5
Sb-129 5
Sr-89 5
Sr-90 7
Sr-91 4
Sr-92 1
Tc-99m 4
Te-127 5
Te-127m 8.
Te-129 8
Te-129m 3
Te-131m 1,
Te-132 8.
Xe-133 2.
Xe-135 1.
Y-90 3.
Y-91 3.
Y-92 1.
Y-93 1.
Zr-95 4.
Zr-97 3.

curies becauerels yCi/Vm3 BiLmm!
.1435e+002 4.2308e+012 1.7320e-002 6.4084e+002
.2077e+004 1.9268e+015 7.8880e+000 2.9186e+005
.3151e+003 1.5966e+014 6.5360e-001 2.4183e+004
.5911e+003 5.8870e+013 2.4100e-001 8.9170e+003
.0840e+005 4.0110e+015 1.6420e+001 6.0754e+005
.6172e+003 1.3384e+014 5.4790e-'001 2.0272e+004
.3947e+003 1.2561e+014 5.1420e-001 l.9025e+004
.5589e+001 9.4681e+011 3.8760e-003 1.4341e+002
.7088e+000 1.0023e+011 4.1030e-004 1.5181e+001
.3718e+O00 1.6176e+011 6.6220e-004 2.4501e+001
.0755e+003 3.9792e+013 1.6290e-001 6.0273e+003
.0006e+003 2.2202e+014 9.0890e-001 3.3629e+004
.7785e+004 1.7681e+015 7.2380e+000 2.6781e+005
.9359e+004 1.0863e+015 4.4470e+000 1.6454e+005
.9199e+004 7.1035e+014 2.9080e+000 1.0760e+005
.7785e+004 1.7681e+015 7.2380e+00O 2.6781e+005
.8568e+003 3.6470e+014 1.4930e+000 5.5241e+004
.9199e+004 7.1035e+014 2.9080e+000 1.0760e+005
.0149e+004 1.8555e+015 7.5960e+000 2.8105e+005
.5714e+004 2.0614e+015 8.4390e+000 3.1224e+005
.7860e+005 2.1408e+016 8.7640e+001 3.2427e+006
.3282e+004 2.7114e+015 l.llOOe+OOl 4.1070e+005
.0972e+005 1.5160e+016 6.2060e+001 2.2962e+006
.0075e+005 3.7276e+015 1.5260e+001 5.6462e+005
.8643e+004 1.7998e+015 7.3680e+000 2.7262e+005
.1859e*004 1.9188e+015 7.8550e+000 2.9064e+005
.9127e+003 3.2977e+014 1.3500e+000 4.9950e+004
.5694e+004 3.1707e+015 1.2980e+001 4.8026e+005
.7242e+004 1.3779e+015 5.6410e+000 2.0872e+005
.0075e+005 3.7276e+015 1.5260e+001 5.6462e+005
.0544e+005 2.9801e+016 1.2200e+002 4.5140e+006
.3747e+007 8.7865e+017 3.5970e+003 1.3309e+008
.1316e+007 .4.1869e+017 1.7140e+003 6.3418e+007
.0376e+002 1.1239e+013 4.6010e-002 1.7024e+003
,0006e+003 1.1102e+014 4.5450e-001 1.6817ee+-004
.4656e+003 5.4229e+-013 2.2200e-001 8.2140e+003
.3990e+003 5.1762e+013 2.1190e-001 7.8403e+003
.2827e+003 1.5846e+014 6.4870e-001 2.4002e+004
.0620e+003 1.1329e+014 4.6380e-001 1.7161e+004

Buildup
The material reference is : Shield 1

.

j 1. .

: I

I

I
i

I:

Integration Parameters
X Direction
Y Direction
Z Direction

::
25
25
25

Results
Enercr Activity Fluence Rate Fluence Rate
NeV photons/sec NeV/cm2/sec MeV/Cm2 _/sec

No Buildup With Buildun
0.015 1.787e+11 5.485e-127 9.308e-25

Eneray Activity Eluence Rate Fluence Rate
wMm T _t/r_ O-M ucx 2 /c~ 0 os=^m /<:ffirM lat

Exnosure Rate
mR/hr

No Build-u
4.705e--128

Exmosure Rate
mR/hr

with Buildul
7.984e-26

Exposure Rate Exnosure Rate
MR /lh-r MR /)I-r
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Knercr Activity
LMY photos/se

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

3.499e+14
4.812e+17
8.007e+14
3.918e+15
1. 040e+15
3.265e+17
4.498e+15
3.380e+16
4.203e+17
3.185e+16
1.253e+17
2.598e+17
2.987e+17
2.525e+17
1.266e+17
1.082e+17
4.558e+16
7.478e+14
1.llle+11

Fluence Rate
MeV/cm2 /sec
No Buildup
8.867e-52
6.681e-11
2.492e-04
3.155e+00
3.108e+01
2.292e+05
1.270e+04
4.812e+05
1.451e+07
3.401e+06
2.863e+07
1.053e+08
1.912e+08
3.254e+08
2.758e+08
5.840e+08
4.455e+08
1.568e+07
3.802e+03

1.990e+09

MeV/cm2 /sec
With Builduo
2.868e-21
1.354e-10
8.333e-04
1.696e+01
2.458e+02
2.851e+06
2.015e+05
8.621e+06
2.389e+08
4.256e+07
2.801e+08
8.378e+08
1.281e+09
1. 679e+09
1.173e+09
1.810e+09
1.151e+09
3,.267e+07
6.985e+03

*8.537e+09

Fluence Rate Exposure Rate
mR/hr

No Buildun
3.072e-53
6.622e-13
1. 102e-06
8.405e-03
6.174e-02
3. 627e+02
1.943e+01
7.925e+02
2.561e+04
6.452e+03
5.578e+04
2.068e+05
3.731e+05
6.190e+05
5.084e+05
9.825e+05
6.889e+05
2.127e+04
4.703e+00

3.489e+06

Exposure Rate
mR/hr

With Builduo
9.935e-23
1.342e-12
3 .685e-06
4.518e-02
4.883e-01
4.512e+03
3.083e+02
1. 420e+04
4.217e+05
8.073e+04
5.458e+05
1.644e+06
2.501e+06
3.193e+06
2.162e+06
3.044e+06
1. 780e+D6
4.433e+04
8.641e+00

1.544e+07TOTALS: 2.522e+18

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Sensitivity
1.787e+11
3.499e+14
4.812e+17
8.007e+14
3.918e+15
1.040e+15
3.265e+17
4.498e+15
3.380e+16
4.203e+17
3.185e+16
1.253e+17
2.598e+17
2.987e+17
2.525e+17
1.266e+17
1.082e+17
4. 558e+16
7.478e+14
1. llle+11

Variable
7. 189e-253
1.168e-106
6.491e-29
2.184e-13
4.232e-06
1. 092e-03
1.202e+02
1. 981e+01
2.291e+03
1. 190e+05
5.358e+04
6.899e+05
3.473e+06
8.052e+06
1. 981e+07
2.198e+07
7.273e+07
7.288e+07
3.524e+06
1. 024e+03

9.308e-25
2.868e-21
8.722e-}8
8.864e-13
3.278e-05
1. 423e-02
2.977e+03
7.309e+02
1. 119e+05
5.606e+06
1. 879e+06
1.776e+07
6.844e+07
1.265e+08
2.195e+08
1.873e+08
4. Ole+08
3.090e+08
1. 089e+07
2.609e+03

(1 of 5)
6.166e-254
4.046e-108
6.433e-31
9.660e-16
1. 127e-08
2.169e-06
1. 903e-01
3.031e-02
3.773e+00
2. lOOe+02
1.OlEe+02
1. 344e+03
6 .816e+03
1. 572e+04
3. 768e+04
4. 051e+04
1.224e+05
1. 127e+05
4.781e+03
1.266e+DO

(30.48 cm)
7.984e-26
9.935e-23
8.644e-20
3 .920e-15
8.732e-08
2.826e-05
4.711e+00
1. 118e+00
1. 843e+02
9.895e+03
3.564e+03
3.460e+04
1.343e+05
2 .46Be+05
4.175e+*s
3.453e+05
'6.732e+05
4.778e+'05
1.477e+04
3.228e+00

i

I

TOTALS: 2.522e+18 2.033e+08 1. 347e+09 3.422e+05 2.358e+06

0.015
0.02
0.03

Sensitivity
1. 787e+11
3.499e+14
4.812e+17

Variable
0. OOOe+00

2. 019e-161
7.841e-47

9.308e-25
2.868e-21
.8.722e-18

t2 of 5)
0. 000e+00
6.993e-163
7.771e-49

(45.72 cm)
7.964e-26
9. 935e-23
8.644e-20

0.1)2 I-4qqp+14 9 ~ a~
U .IjWje+4JU

2 01~q*-191
Y.308e-25
7 AlRRQ-,)l

U .OU{Oe.-00
A~ QQIc..141

7 .9184e-26
10 .
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Enegry ActivitV
MeV Rhotons/sec

0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

8.007e+14
3.918e+15
1.040e+15
3.265e+17
4.498e+15
3.380e+16
4.203e+17
3.185e+16
1.253e+17
2.598e+17
2.987e+17
2.525e+17
1.266e+17
1.082e+17
4.558e+16
7.478e+14
1.llle+11

Fluence Rate
MeV/cm 2/sec
No Buildup
2.293e-22
6.649e-12
4.432e-08
7.175e-02
3.485e-02
1.218e+01
1.083e+03
9.289e+02
1.818e+04
1. 246e+05
3.677e+05
1.299e+06
1.876e+06
9.609e+06
1.256e+t-7
8.276e+05
2.864e+02

Fluence Rate
MeVJcm21 ec

With Buildup
3.849e-20
6.299e-11
8.244e-07
2.793e+-00
2.268e+00
1.190e+03
1.066e+05
16.666e+04
9.154e+05
4.605e+06
1.048e+07
2.458e+07
2.588e+07
7.901e+07
7.561e+07
3.411e+06
9.370e+02

mR/hr
No Buildup
1.014e-24
1.771e-14
8.802e-11
1.135e-04
5. 332e-05
2.005e-02
1. 911e+00
1.762e+00
3.543e+01
2.446e+02
7. 178e+02
2.471e+03
3.459e+03
1. 617e+04
1.942e+04
1.123e+03
3 .543e-01.

Exposure Rate Ex&osure Rate

TOTALS: 2.522e+18

Sensitivity
0.015 1.787e+11
0.02 3.499e+14
0.03 4.812e+17
0.04 8.007e+14
0.05 3.918e+15
0.06 1.040e+15
0.08 3.265e+17
0.1 4.498e+15
0.15 3.380e+16
0.2 4.203e+17
0.3 3.185e+16
0.4 1.253e+17
0.5 2.598e+17
0.6 2.987e+17
0.8 2.525e+17
1.0 1.266e+17
1.5 1,082e+17
2.0 4.558e+16
3.0 7.478e+14
4.0 1.llle+11

2.669e+07

Variable
0.OOOe+00
3.920e-216
1.043e-64
2.614e-31
1.124e-17
1.924e-12
4.553e-05
6.500e-05
6.833e-02
1.038e+01
1.691e+01
5.019e+02
4.675e+03
1.752e+04
8.862e+04
1. 663e+05
1. 313e+06
2.232e+06
1.995e+05
8.204e+01

2.247e+08

9.308e-25
2.868e-21
8.722e-18
3.B49e-20
1. 146e-16
5.196e-11
2.492e-03
6.516e-03
1.146e+01
1.820e+03
2.122e+03
4.260e+04
2.815e+05
7.876e+05
2.511e+06
3.333e+06
1.474e+07
1.767e+07
1.033e+06
3.276e+02

4.365e+04

(3 of 5)
0. OOOe+00
1. 358e-217
1.034e-66
1.156e-33
2.995e-20
3.822e-15
7.204e-08
9.944e-08
1. 125e-04
1 .832e-02
3.207e-02
9.780e-01
9.176e+00
3.421e+01
1.686e+02
3.066e+02
2.2D8e+03
3.451e+03
2.707e+02
1. 015e-01

m;Rl hr
With Buildun
1. 702e-22
1.678e-13
1. 638e-09
4.420e-03
3.470e-03
1. 959e+00
1 .81e+02
1.264e+02
1.784e+03
9.040e+03
2.047e+04
4.674e+04
4.770e+04
1. 329e+05
1. 169e+05
4 .627e+03
1. 259e+00

3.805e+05

(60.96 cm)
7.984e-26
9.935e-23
8 .644e-20
1. 702e-22
3.053e-19
1.032e-13
3.943e-06
9.968e-06
1.887e-02
3.211e+00
4.025e+00
8.301e+01
5.525e+02
1.537e+03
4.775e+03
6.143e+03
2.479e+04
2.732e+04
1.401e+03
4.053e-01

TOTALS: 2.522e-18

0.015
0.02
O.03
0.04
0.05

Sensitivity
1.787e+11
3.499e+14
4.812e+17
8.007e+14
3.918e+15

4.022e+06

Variable
0. OOOe+00
8.125e-271
1.468e-82
3.127e-40
1.984e-23

1.468e-82
I t 1cfiAn

4.040e+07

9.308e-25
2 .868e-21
8.722e-18
3.849e-20
16.157e-19

8.722e-18
, 0A0 qn

6.450e+03

(4 of 5)
0 .OOOe+00
2.814e-272
1.455e-84
1.383e-42
5.287e-26

1.455e-84
* 10._ AIN

6.661e+04

(76.2 cm)
7.984e-26
9.935e-23
8.644e-20
1. 702e-22
1.640e-21

8 .644e-20

i

U.4)3 4.812e+17
A A' A nQ ,L
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Enercry
MeV

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0 .6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
O0.05
0).06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

Activity
photons/sec

1.040e+15
3.265e+17
4.498e+15
3.380e+16
4.203e+17
3. 185e+16
1.253e+17
2.598e+17
2.987e+17
2.525e+17
1. 266e+17
1.082e+17
4.558e+16
7.478e-14
1.llle+ll

2.522e+18

Sensitivity
1.787e+11
3.499e+14
4.812e+17
8. 007e+14
3.918e+15
1.040e+15
3.265e+1?
4.498e+15
3.380e+16
4.203e+17
3.185e+16
1.253e+17
2.598e+17
2.987e+17
2.525e+17
1.266e+17
1.082e+17
4.558e+16
7.478e+14
1.llle+11

Fluence Rate Fluence Rate
MeV/cm2 sec
No Buildup
8. 699e-17
2.997e-08
1.255e-07
3.961e-04
1.026e-01
3.169e-01
1.425e+01
1.802e+-02
8.575e+02
6.199e+03
1.510e+04
1.832e+05
4.045e+05
4.896e+04
2.388e+01

6.590e+05

Variable
0.OOOe+00
0. OOOe+00
2.141e-100
3.862e-49
3.606e-29
4.039e-21
2.022e-11
2.482e-10
2.348e-06
1.037e-03
6.063e-03
4.127e-01
7.078e+00
4.273e+O1
4.412e+02
1.393e+03
2.596e+04
7.436e+04
1.217e+04
7.036e+00

MeV~cm2/sec
With Buildup
3.483e-15
2.130e-06
1.785e-05
1. 030e-01
2.894e+01
6.319e+01
1.854e+03
1. 615e+04
5.592e+04
2.452e+05
4 . 098e+05
2.646e+06
4.009e+06
3.060e+05
1. 128e+02

7.690e+06

9.308e-25
2.868e-21
8.722e-18
3.849e-20
6.157e-19
1.206e-18
1.754e-09
4.776e-08
8.909e-04
4. 389e-01
1.790e+00
7.712e+01
8.891e+02
3.822e+03
2.314e+04
4.879e+04
4.641e+05
8.914e+05
8.954e+04
3.841e+D1

Exposure Rate
mR/hr

No Buildurp
1.728e-19
4.742e-11
1.920e-10
6.523e-07
1.812e-04
6.012e-04
2.777e-02
3.537e-01
1.674e+00
1.179e+0O1
2.783e+01
3.082e+02
6.255e+02
6.643e+01
2.955e-02

1.042e+03

(5 of 5)
0.000e+00
0. OOOe+00
2.122e-102
1.708e-51
9.605e-32
8.022e-24
3.199.e-14
3.797e-13
3.866e-09
1.830e-06
1.150e-05
8.042e-04
1.389e-02
8. 340e-02
8.392e-01
2.568e+00
4.367e+01
1.150e+02
1.651e+01
8.704e-03

1.787e+02

Exposure Rate
mR/hr

With Buildup
6.919e-18
3.371e-09
2.731e-0O
1 .696e-04
5.108e-02
1. 199e-01
3.613e+00
3.170e+01
1.'091e+02
4.664e+02
7.554e+02
4.453e.03
6.199e+03
4.152e+02
1.395e-01

1.243e+04

(91.44 cm)
7.984e-26
9.935e-23
8.644e-20
1.702e-22
1.640e-21
2.396e-21
2.775e-12
7.306e-11
1.467e-06
7.747e-04
3.396e-03
1.503e-01
1.745e+O0
7.460e+00
4.402e+01
6.993e+01
7.809e+02
1.378e+03
1.215e+02
4.752e-02

2.522e+18 1.144e+05 1.522e+06 2.424e+03
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File Ref:
Date:

By: _

.Checked: _____

Case Title: Reactor Building Air
Description: 24 Hour, GROVE

Geometryt 13 - Rectangular Volum

Source Dimensions
Length 4.Ve+3 cm 131 ft 0.0 in
Width 1.9e+3 cm 63 ft

_ Height 861.06 cm 28 ft 3.0 in

Dose Points
AX Y

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inI4 ft 1.5 in3l

960.12 cm
ft 6.D in

Shields
Shield Name Dimension MaterialDensity
Source 6.60e+09 cm2  Air 0.00122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

NucIi de
Am-241
Am-242
Am-242m
Am-243
Am-244
Ba-135m
Ba-137m
Ba-139
Ba-140
Ba-141
Ba-142
Br-82
Br-83
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-243
Cm-244
Co-58
Co-60
Co-60m
Co-61

Co-60_

5.7
9.0
3.7
7.0
5.9
1.3
9.2
9.3
1.0

Source Input
Grouping Nethod s Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
7uries becauerels uci/cM3

259e-001 2.1186e+010 8.6730e-005
711e+001 3.3563e+012 1.3740e-002
202e-002 1.3765e+0O9 5.6350e-006
311e-002 2.6015e+009 1.0650e-D05
662e+001 2.2075e+012 9.0370e-003
158e+002 4.8684e+012 1.9930e-002
164e+004 3.4101e+015 1.3960e+D01
022e+000 3.4418e+011 1.4090e-003
418e+006 3.8546e+016 1.5780e+002

I

8.0214e+003
4.6287e+002
2.0935e-008
9.9030e+003
5.7002e+003
8. 4440e+003
1.4947e+002
6. 4462e-002
8.7608e+000
1.6439e+002
8.9391e+001

8.3383e-005

B.932Io- 0l

2.9679e+014
1.7126e+013
7.7459e+002
3.6641e+014
2.1091e+014
3.1243e+014
5.5304e+012
2.3851e+009
3.2415er011
6.0824e+012

1.2150e+000
7.0110e-002
3.1710e-012
1.5000e+000
8.6340e-001
1. 2790e+000
2.2640e-002
9.7640e-006
1.3270e-003
2.4900e-002

Ba/cm3

3.2090e+000
5.0838e+002
2.0849e-001
3.9405e-O01
3.3437e+002
7.3741e+002
5.1652e+005
5.2133e+001
5.8386e+006

4.4955e+004
2.5941e+003
1.1733e-007
5.5500e+004
3.1946e+004
4.7323e+004
8.3768e+002
3.6127e-001
4.9099e+001
9.2130e+002
5.0098e+002

4.6731e-004

5.1 6eTI883
S. 099O.-002

3.3075e+012 1.3540e-002

3 .0852e+006

3. 3075*4.-022

1.2630e-.008



Page : 2
DOS File: 2RB24GR.MSS
Run Date: August 19, 2005
Run Time: 2:01:37 PM
Duration: 00:03:11

EC-RADN 1135
Pag,9242

Nuclide curies
Cs-134 6.4501e+005
Cs-134m 4.4577e+002
Cs-136 1.9522e+005
Cs-137 4.8643e+005
Cs-138 3.4073e-007
Cs-139
Eu-152m 9.3088e-002
Eu-154 2.3681e+001
Eu-155 9.7379e+000
Eu-156 5.8830e+002
I-128
I-130 2.3246e+004
I-131 3.3690e+006
I-132 4.3203e+006
I-133 3.4462e+006
I-134 1.9238e-001
I-135 5.6572e+005
Kr-83m 5.9147e+003
Kr-85 1.6630e+005
Kr-85m 7.4206e+004
Kr-87 1.2689e+001
Kr-88 2.3833e+004
La-140 4.5600e+003
La-141 6.2230e+001
La-142 7.6781e-002
Mo-99 4.3936e+004
Mo-101

becouerels
2.3866e+016
1.6493e+013
7.2232e+015
1.7998e+016
1.2607e+004

VCi /CM3

9.7700e+001
6.7520e-002
2.9570e+001
7.3680e+001
5.1610e-0ll

3.4443e+009 1.41OOe-005
8.7621e+011 3.5870e-003
3.6030e+-O11 1.4750e-003
2.1767e+013 8.9110e-002

8.6009e+014
1.2465e+017
1.5985e+017
1. 2751e+017
7.1181e+009
2.0932e+016
2.1884e+014
6.1533e+015
2. 7456e+015
4.6949e+011
8.8183e+014
1.6872e+014
2.3025e+012
2.88409e+009
1.6256e+015

3.5210e+000
5.1030e+002
6.5440e+002
5.2200e+002
2.9140e-005
8.5690e+001
8. 9590e-001
2.5190e+001
1.1240e+001
1.9220e-003
3.SlOOe+000
6.9070e-O01
9.4260e-003
1.1630e-005
6.6550e+000

3.6149e+006
2.4982e+003
1.0941e+006
2.7262e+006
1.9096e-006

5.2170e-001
1.3272e+002
5.4575e+001
3.2971e+003

1.3628e+005
1.8881e+007
2.4213e+i007
1.9314e+007
1.0782e+000
3.1705e+006
3.3148e+0.04
9.3203ee+i0135
4.1588e+005
7.1114e+001
1.3357e+005
2.5556e+004
3.4876e+002
4.3031e-001
2.4624e4005

Nb-95
Nb-95m
Nb-96
Nb-97
Nb-97m
Nd-147
Nd-149
Np-236m
Np-238
Np-239
Np-240
Pd-109
Pm-147
Pm-148
Pm-148m
Pm-149
Pm-151
Pr-142
Pr-143
Pr-144
Pr-144m
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241

Pu-219

4.3151e+003
4.7680e+001
3.4357e+000
1. 5997e+003
1.5105e+003
1.5257e+003
6.1715e-002
1.2986e-002
1.9027e+003
8.9127e+004
2.1899e-005
3.4502e+003
5.6401e+002
3.9942e+002
8.5562e+001
1.0821e+003
2.7260e+002
6.8925e+001
3.5829e+003
3.3776e+003
4.7316e+001
3.7031e-002
2 .5629e+001
2.7128e+000
4.3718e+000
1.0755e+003

2 .2129.+000

1.5966e+014 6.5360e-001 2.4183e+004
1.7641e+012 7.2220e-003 2.6721e+002
1.2712e+011 5.2040e-004 1.9255e+001
5.9188e+013 2.4230e-001 8.9651e+003
5.5890e+013 2.2880e-001 8.4656e+003
5.6452e+013 2.3110e-001 8.5507e+003
2.2835e+009 9.3480e-006 3.4588e-O01
4.8049e+008 1.9670e-006 7.2779e-002
7.0400e+013 2.8820e-001 1.0663e+004
3.2977e+015 1.3500e+001 4.9950e+005
8.1026e+005 3.3170e-J09 1.2273e-004
1.2766e+014 5.2260e-001 1.9336o+0O4
2.0868e+013 8.5430e-002 3. 16019eOP3
1.4779e+013 6.0500e-1)0212 .23tS§003
3.1658e+012 1.2960e-002 4.7952e+OD2
4.0036e+013 1.6390e-011 S6.0643e+,6 3
1.0086e+013 4.1290e-0021 1.52107l3
2.5502e+012 1.0440e-002 3.86286+002
1.3257e+014 5.4270e*0o1 2.0080e+004
1.2497e+014 5.1160e-0011 1.8929e+004
1.7507e+012 7.1670e-l003 2.6518e+002
1.3701e+009 5.6O90eoQ6lr 2.0753e-001
9.4827e+011 3.8820e-003 1.4363e+002
1.0037e+011 4.1090e-004 1.52D3e+001
1.f6176e+011 6.6220e-004 2.4501e+001
3.9792e+013 1.6290e-001 6.0273e+003

I; . 03Q8++ 01l A 02910- 0 : 1 203Q.
1 . Q37e | 011 u.l9e0d1 23 0
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Nuclide curies
Rb-86 5.8500e+003
Rb-&8 6.6614e+003
Rh-103m 4.7145e+004
Rh-105 2.2500e+004
Rh-105m 2.3147e+002
Rh-106 1.9179e+004
Ru-103 4.7363e+004
Ru-105 8.1006e+002
Ru-106 1.9179e+004
Sb-122 9.2560e+002
Sb-124 5.4064e+002
Sb-125 7.6913e+003
Sb-126 2.4619e+002
Sb-126m 4.6716e-001
Sb-127 4.4577e+004
Sb-129 4.5006e+003
Sm-151 1.5330e+000
Sm-153 8.3119e+002
Sr-89 5.7008e+005
Sr-90 7.3282e+004
Sr-91 1.2775e+005
Sr-92 1.6802e+003
Sr-93
Tc-99 6.1933e-001
Tc-99m 4.2431e+004
Tc-101
Te-123m 5.4004e+000
Te-125m 1.702?e+003
Te-127 4.8432e+004
Te-127m 8.9127e+003
Te-129 2.8587e+004
Te-129m 3.6819e+004
Te-131 1.5647e+004
Te-131m 6.9453e+004
Te-132 6.9849e+005
Te-133 1.8855e-003
Te-133m 8.3581e-003
Te-134 4.6716e-005
Xe-129m 5.3575e+002
Xe-131m 1.6287e+005
Xe-133 2.3061e+007
Xe-133m 7.0575e+005
Xe-135 6.3003e+006
Xe-135m 3.0772e+005
Xe-137
Xe-138
Y-90 3.0145e+002
Y-91 3.0006e+003
Y-91m 3.2403e+002
Y-92 9.9096e+001
Y-93 4.6630e+002
Zr-89 1.0028e+000
Zr-93 6.6680e-004

Y-92 433896e681
1 3. 4 .C43;Qe X003

becouere
2.1645e+
2.4647e+
1.7444e+
8.3249e+
8. 5642e+
7.0962e+
1.7524e+
2.9972e+
7. 0962e+
3.4247e+i
2.0004e+l
2.8458e+'
9.1090e+l
1.7285e+1
1 .6493e+i
1.6652e+l
5.6720e+l
3.0754e+1
2.1093e+1
2.7114e+l
4.7267e+l
6.2168e+-

2.2915e+1
1.5699e+1

1.9982e+1
6.2998e+4
1.7920e+1
3.2977e+4
1.0577e+1
1. 3623e+1
5.7893e+1
2.5698e+i
2.5844e+(
6.976 5e+4
3.0925e+(
1.7285e+1
1.9823e+(
6.0262e+(
8.5325e+4
2.6113e+1
2.3311e+4
1.1386e+(

1. 1154e+(
1.1102e+1
1. 1989e+(
3.6665e+4(
1.7253e+(
3.7105e+(
2.4672e+4
I Rt7z1)4. (
3 .6665e+(
1 * 3) s e j 1

Ec-RADN- 1135
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ts Aci/cm3  Bac! m3

014 8.8610e-001 3.2786e+004
014 1.0090e+000 3.7333e+004
015 7.1410e+000 2.6422e+005
014 3.4080e+000 1.2610e+005
012 3.5060e-002 1.2972e+003
014 2.9050e+000 1.0748e+005
015 7.1740e+000 2.6544e+005
013 1.2270e-001 4.5399e+003
014 2.9050e+000 1.0748e+005
013 1.4020e-001 5.1874e+003
013 8.1890e-002 3.0299e+003
D14 1.1650e+000 4.3105e+004
012 3.7290e-002 1.3797e+003
010 7.0760e-005 2.6181e+000
015 6.7520e+000 2.4982e+005
014 6.8170e-001 2.5223e+004
010 2.3220e-004 8.5914e+000
013 1.2590e-001 4.6583e+003
016 8.6350e+001 3.1950e+006
015 1.llOOe+001 4.1070e+005
015 1.9350e+001 7.1595e+005
013 2.5450e-001 9.4165e+003

010 9.3810e-005 3.4710e+000
015 6.4270e+000 2.3780e+0O5

0il 8.18OOe-004 3.0266e+001
013 2.5790e-001 9.5423e+003
015 7.3360e+000 2.7143e+005
014 1.3500e+000 4.9950e+004
015 4.3300e+000 1.6021e+005
015 5.5770e+000 2.0635e+005
014 2.3700e+000 8.7690e+004
015 1.0520e+001 3.8924e-005
316 1.0580e+002 3.9146e+006
007 2.8560e-007 1.0567e-002
308 1.2660e-006 4.6842e-002
)06 7.0760e-009 2.618le-004
013 8.1150e-002 3.0026e+003
015 2.4670e+001 9.1279e+005
017 3.4930e+003 1.2924e+008
016 1.0690e+002 3.9553e+006
317 9.5430e+002 3.5309e+007
316 4.6610e+001 1.7246e+006

Q13 4.5660e-002 1.6894e+003
)14 4.5450e-001 1.6817e+004
013 4.9080e-002 1.B160e+003
012 1.5010e-002 5.5537e+002
)13 7.0630e-002 2.6133e+003
010 1.5190e-004 5.6203e+000
007 1.lO~e-Q07 3.7370e-4O3

)12 1. 5016-e002 2.5 33+e02
Oil 3!. 4520c 00;2 2 .51 32e t*0i)

I.

I
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Nuclide curies beccuerels UCi/cm3  Ba/cm3

Zr-97 1.5904e+003 5.8846e+013 2.4090e-001 8.9133e+003 -

Buildup
The material reference is : Shield 1

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Enercr Activity
MeV nhotonslsec

0.015 1.492e+12
0.02 3.226e+14
0.03 4.739e+17
0.04 7.630e+14
0.05 3.404e+15
0.06 9.887e+14
0.08 3.170e+17
0.1 3.659e+15
0.15 9.116e+15
0.2 2.389e+17
0.3 2.180e+16
0.4 1.108e+17
0.5 1.762e+17
0.6 2.580e+17
0.8 2.010e+17
1.0 6,954e+16
1.5 4.063e+16
2.0 8.266e+15
3.0 1.987e+13
4.0 7.457e+07
5.0 3.534e+11

TOTALS: 1.934e+18

Sensitivity
0.015 1.492e+12
0.02 3.226e+14
0.03 4.739e+17
0.04 7.630e+14
0.05 3.404e+15
0.06 9.887e+14
0.08 3.170e+17
0.1 3.659e+15
0.15 9.116e+15
0.2 2.389e+17
0.3 2.180e+16
0.4 1.108e+17
0.5 1.762e+17

0.3 2.180e+16
n A I 1 n1'.i.1*7

Fluence Rate
MeV/cm2 /sec
No Builduv
4.580e-126
8. 174e-52
6.580e-11
2.375e-04
22.741e+00
2.955e+01
2.225e+05
1.033e+04
1 .298e+05
8.249e+06
2.328e+06
2.533e+07
7.145e+07
1.651e+08
2.590e+08
1. 515e+08
2.192e+08
8.081e+07
4.165e+05
2.553e+00
1. 721e+04

9.838e+08

Variable
6.003e-252
1.077e-106
6.393e-29
2.081e-13
3.676e-06
1.038e-03
1.167e+02
1.612e+01
6.179e+02
6.765e+04
3.667e+04
6.103e+05
2.355e+06

3.667e+04
c 1rvtn.&.o

Results
Fluence Rate
MeV/CM2 Isec

With Buildup
7.773e-24
2.644e-21
1.334e-10
7.941e-04
1.473e+01
2.337e+02
2.768e+06
1.639e+05
2.325e+06
1.358e+08
2.913e+07
2.478e+08
5.682e+08
1.107e+09
1.336e+09
6.442e+08
6.793e+08
2.087e+08
8.681e+05
4.690e+00
2.871e+04

4.962e+09

7.773e-24
2.644e-21
8.590e-18
8.446e-13
2 .847e-0S0
1.353e-02
2.890e+03
5. 946e+02
3.017e+04
3.187e+06
1.286e+06,
1.57Le+07
4.642e+07

1.286e+06
I 97 1z1a nl

Extosure Rate
mR/hr

No Buildu,
3.929e-127
2.832e-53
6.522e-13
1.050e-06
7.301e-03
5.870e-02
3.521e+02
1.581e+01
2.137e+02
1.456e+04
4.415e+03
4.935e+04
1.402e+05
3.223e+05
4.926e+05
2.793e+05
3.688e+05
1.250e+05
5.650e+02
3.158e-03
1.973e+01

1. 798e+06

(1 of 5)
5.149e-253
3.730e-108
6.336e-31
9.205e-16
9 .792e-09
2.062e-06
1.847e-0l
2.466e-02
1.017e+100
1.194e+02
6.956e+01
1.l19e+03
4.623e+03

6.956e+01
I1 1QQt0.Lfl

Exosure Rate
MR/hr

With Buildup
6.667e-25
9. 159e-23
1.322e-12
3.512e-06
3 .925e-02
4.642e-01
4.380e+03
2.508e+02
3.828e+03
2.397e+05
5.525e+04
4.828e+05
1.115e+06
2.160e+06
2.541e+06
1.187e+06
1.143e+06
3.228e+05
1.178e+03
5.e03e-03
3.291e+01

9.257ei06

(30.48 cm)
6.667e-25
9.159e-23
8.513e-20
3.736e-15
7.585e-08
2.687e-05
4.573e+00
9.097e-01
4.969e+01
5.625e+03
2.439e+03
3.061e+04
9.111e+04

2.439e+03
A tC .aAA
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Energy Activity
MeV photons/sec

0.6 2.580e+17
0.8 2.010e+17
1.0 6.954e+16
1.5 4.063e+16
2.0 8.266e+15
3.0 1.987e+13
4.0 7.457e+07
5.0 3.534e+11

TOTALS: 1.934e+18

Sensitivity
0.015 1.492e+12
0.02 3.226e+14
0.03 4.739e+17
0.04 7.630e+14
0.05 3.404e+15
0.06 9.887e+14
0.08 3.170e+17
0.1 3.659e+15
0.15 9.116e+15
0.2 2.389e+17
0.3 2.180e+16
0.4 1.108e+17
0.5 1.762e+17
0.6 2.580e+17
0.8 2.010e+17
1.0 6.954e+16
1.5 4.063e+16
2.0 8.266e+15
3.0 1.987e+13
4.0 7.457e+07
5.0 3.534e+11

TOTALS: 1.934e+18

Sensitivity
0.015 1.492e+12
0.02 3.226e+14
0.03 4.739e+17
0.04 7.630e+14
0.05 3.404e+15
0.06 9.887e+14
0.08 3.170e+17
0.1 3.659e+15
0.15 9.116e+15
0.2 2.389e+17
0.3 2.180e+16
0.4 1.108e+17
0.5 1.762e+17

Fluence Rate
NeV/cm2/sec
No Buildur
6.955e+06
1.577e+07
1.207e+07
2.730e+07
1.322e+07
9.363e+04
6.874e-01
5.199e+03

7.848e+07

Variable
0.OOOe+00
1.861e-161
7.722e-47
2.185e-22
5.776e-12
4.213e-08
6.965e-02
2.836e-02
3.284e+00
6.156e+02
6.357e+02
1.609e+04
8.453e+04
3.176e+05
1.034e+06
1.031e+06
3.607e+06
2.278e+06
2.199e+04
1.923e-01
1.626e+03

8.393e+06

Variable
0.OOOe+00
3.614e-216
1.028e-64
2.49le-31
9.765e-18
1.830e-12
4.420e-05
5.288e-05
1.843e-02
5.900e+00
1.157e+01
4.441e+02
3.171e+03

Fluence Rate
MeV/cm2 Isec
With Buildup

1.092e+08
1.747e+08
1.029e+08
1.502e+08
5.604e+07
2.892e+05
1.752e+00
1.163e+04

6.600e+08

7.773e-24
2.644e-21
8.590e-18
3.668e-20
5.472e-11
7.838e-07
2.711e+00
1.845e+00
3.209e+02
6.058e+04
4.562e+04
8.099e+05
3.124e+06
9.056e+06
1.956e+07
1.422e+07
2.966e+07
1.371e+07
9.061e+04
6.292e-01
4.517e+03

9.034e+07

7.773e-24
2.644e-21
8.590e-18
3.668e-20
9. 955e-17
4.940e-11
2.419e-03
5.301e-03
3.091e+00
1.034e+03
1.452e+03
3.769e+04
1.909e+05

Exoosure Rate
mgLhr

No Buildup
1. 357e+04
2.999e+04
2.226e+04
4.593e+04
2.044e+04
1. 270e+02
8.504e-04
5.960e+00

1.383e+05

(2 of 5)
0.0OOe+00
6.446e-163
7.653e-49
9.663e-25
1.539e-14
8.368e-11
1. 102e-04
4.338e-05
5.408e-03
i. 087e+00
1.206e+00
3.135e+01
1.659e+02
6.200e+02
1 .966e+03
1. 900e+03
6.069e+03
3 .523e+03
2.983e+O1
2.379e-04
1.864e+00

1.431e+04

(3 of 5)
0. OOOe+00
1.252e-217
1 .018e-66
1 .102e-33
2.6Ole-20
3.634e-15
6.994e-08
8.090e-08
3.034e-05
1.041e-02
2.195e-02
8 .653e-01
6.224e+00

Exnosure Rate
mR/hr

IWith Buildup
2.132e+05
3.322e+05
1.897e+05
2.527e+05
8.666e+04
3.924e+02
2.167e-03
1.333e+01

1.205e'06

(45.72 cm)
6.667e-25
9.159e-23
8.513e-20
1.622e-22
1.458e-13
1.557e-09
4.291e-03
2.823e-03
5.284e-01
1.069e+02
8.653e+01
1.578.e+03
6.131e+03
1.768e+04
3.720e+04
2 .620e+04
4.990e+04
2.121e+04
1.229e+02
7.784e-04
5.17Be+00

1.602e+05

(60.96 cm)
6.667e-25
9.159e-23
8.513e-20
1.622e-22
2.652e-19
9.812e-14
3.828e-06
8.110e-06
5.089e-03
1.826e+00
2.754e+00
7.344e+01
3.748e+02

I
I
i

0.3 2. 180e+16
A A 1 1AQC3..&17

I'lhb/e+Ui 1. 4!>e+U.5 d Sb-j
A AA1c40A9 i 7c44,-n.A A ARIP-O

1e. it)4e+Uiu
7. 144.o+nI
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Enerov Activity
MeV photons/sec

0.6 2.580e+17
0.8 2.010e+17
1.0 6.954e+16
1.5 4.063e+16
2.0 8.266e+15
3.0 1.987e+13
4.0 7.457e+07
5.0 3.534e+11

TOTALS: l.934e+18

Sensitivity
'0.015 1.492e+12
0.02 3.226e+14
0.03 4.739e+17
0.04 7.630e+14
0.05 3.404e+15
0.06 9.887e+14
0.08 3.170e+17
0.1 3.659e+15
0.15 9.116e+15
0.2 2.389et17
0.3 2.180e+16
0.4 l.108e+17
0.5 1.762e+17
0.6 2.580e+17
0.8 2.010e+17
1.0 6.954e+16
1.5 4.063e+16
2.0 8.266e+15
3.0 1.987e+13
4.0 7.457e+07
5.0 3.534e+11

TOTALS: 1.934e+18

Sensitivity
0.015 1.492e+12
0.02 3.226e+14
0.03 4.739e+17
0.04 7.630e+14
0.05 3.404e+15
0.06 9.887e+14
0.08 3.170e+17
0.1 3.659e+15
0.15 9.116e+15
0.2 2.389e+17
0.3 2.180e+16
0.4 1.108e+17
0.5 1.762e+17

Fluence Rate
MeV/cm2 /sec
No Buildup
1.514e+04
7.052e+.04
9.137e+04
4.927e+05
4.048e+05
5.301e+03
5.509e-02
5.198e+02

1.084e+06

Variable
0.000e+00
7.490e-271
1.446e-82
2 .980e-40
1.724e-23
8.270e-17
2.909e-08
1.021e-07
1.068e-04
5.835e-02
2.169e-01
1.261e+01
1.222e+02
7 . 406e+02
4.933e+03
8.294e+03
6.877e+04
7.337e+04
1.301e+03
1.604e-02
1.687e+02

1.577e+05

Variable
0.000e+00
0.000e+00
2.109e-100
3.680e-49
3.132e-29
3.840e-21
1. 963e-11
2.019e-10
6.331e-07
5.895e-04
4.149e-03
3.651e-01
4.801e+00

Fluence Rate
MeV/cm2 /sec
With Buildut
6.802e+05
1. 998e+06
1.831e+06
5.532e+06
3.204e+06
2.744e+04
2.200e-01
1.728e+03

1.351e+07

7.773e-24
2.644e-21
8.590e-18
3.668e-20
5.348e-19
3.311e-15
2.068e-06
1. 452e-05
2.778e-02
1.645e+01
4.325e+01
1.640e+03
1.095e+04
4.830e+04
1. 952e+05
2.251e+05
9. 935e+05
7.271e+05
8.131e+03
7.574e-02
6.530e+02

2.211e+06

7.773e-24
2.644e-21
8.590e-18
3.668e-20
5.348e-19
1.147e-18
1. 703e-09
3.885e-08
2.402e-04
2.495e-01
1.225e+00
6.822e+Ql
6.031e+02

s 1z22.~-O

Exoosure Rate
mR/hr

No Buildup
2.954e+01
1.341e+02
1.684e+02
8.290e+02
6.260e+02
7.192e+00
6.815e-05
5.959e-01

.1.802e+03

(4 of 5)
0 .000e+00
2.595e-272
1.433e-84
1.318e-42
4.592e-26
1.643e-19
4.604e-11
1.562e-10
1.759e-07
1.030e-04
4.114e-,04
2.457e-02
2.399e-01
1.446e+00
9.384e+00
1.529e+01
1.157e+02
1.135e+02
1.765e+00
1. 984e-0!;
1.934e-01

2.575e+02

(5 of 5)
0.000e+O0
0.OOe+00
2.090e-102
1.628e-51
8.344e-32
7.627e-24
3.106e-14
3.089e-13
1.043e-09
1.040e-06
7.870e-06
7.114e-04
9.424e-03

t.0slue-vo
7 -114p-04

Exnosure ate
mR/hr

With Buildup
1.328e+03
3.800e+03
3.375e+03
9.308e+03
4. 955e+03
3.723e+01
2.721e-04
1.981e+00

2.326e+04

(76.2 cm)
6.667e-25
9.159e-23
8.513e-20
1.622e-22
1.425e-21
6.577e-18
3.272e-09
2.221e-08
4.575e-05
2.904e-02
8.204e-02
3.196e+00
2.lSOe+01
9.427e+01
3.712e+02
4.150e+D2
1.671e+03
1.124e+03
1.103e+01
9.370e-05
7.486e-01

3.713e+03

(91.44 cm)
6.667e-25
9.159e-23
8.513e-20
1. 622e-22
1.425e-21
2. 277e-21
2.694e-12
5.944e-11'
3 .956e-07
4.404e-04
2.324e-03
1.329e-01
1. 184e+00

qI E

I i
-1

I1 I
i! Ij

I Ii,1 i

,I I
1 iI .1 !i

V.3 Suei
0-4 1lDfRe+17

.L- 4~e-ui Z. 34e-IJ3
1 _1424p-O11
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Enercy Activity
M4eV photons/sec

Fluence Rate Fluence Rate

0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

2.580e+17
2. 010e+17
6.954e+16
4.063e+16
8.266e+15
1. 987e+13
7.457e+07
3.534e+11

1.934e+18

NeV/CM2/SeC

No Buildu=
3.690e+01
3.511e+02
7.654e+02
9.745e+03
1.349e+04
3.233e+02
4.724e-03
5.537e+01

2.477e+04

MeV/cmansec
With Buildun
3.301e+03
1.842e+04
2.680e+04
1.742e+05
1.617e+05
2.379e+03
2.579e-02
2.446e+02

3.877e+05

Exoosure Rate
mglhr

No Buildup
7.203e-02
6.679e-01
1.411e+00
1.640e+01
2.086e+01
4.3B6e-01
5.845e-06
6.348e-02

3 3.991e+01

Exposure Rate
mR/hr

With Buildup
6.444e+00
3.503e+01
4.940e+01
2.931e+02
2.500e+02
3.227e+00
3.19le-05
2.805e-01

6.389e+02

i

i

:

; .

I

.

j

. .

I
I

:I

I



MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 2RB24I38.MS5
Run Date: August 19, 2005 ECRADN-1135
Run Time: 2:04:49 PM
Duration: 00:02:45

Case Title: Reactor Building Air
Description: 24 Hour, ICRP38

Geometry: 13 - Rectangular Volume

File Ref:
Date: -

By:
Checked:

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft 0.0 in
1.9e+3 cm 63 ft
861.06 cm 28 ft 3.0 in

Dose Points

X : Y.
# 1 4297.68 cm 430.53 cm

141 ft 0.0 inl4 ft 1.5 in3l
960.12 cm
ft 6.0 in

Shields
Shield Name Dimension MaterialDensitv
Source 6.60e+09 cm3  Air 0.00122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

Grouping

Lowe:

Phot

Nuclide curies
Cs-135m 8.6354e-004
Eu-157 1.9885e+001
Eu-158 .8.5892e-009
La-143
Nd-151
Pm-150 2.5028e-002
Pr-145 1.5944e+002
Pr-147
Rh-106m 3.1076e-001
Rh-107
Sb-128a 1.4960e+003
Sb-128b 4.7574e-003
Sb-130 6.8595e-007
Sb-131
Se-81 8.6156e-005
Se-81m 5.8289e-005
Se-83
Sm-155
Sm-156 9.8238e+000
Y-94
Y-95

Source Input
r Method : Standard Indices
amber of Groups : 25
r Energy Cutoff : 0.015
;ons < 0.015 i Excluded
Library : ICRP-38
becauerels uCi/cm3  Ba/cm3

3.1951e+007 1.3080e-007 4.8396e-003
7.3575e+011 3.0120e-003 1.1144e+002
3.1780e+002 1.3010e-012 4.8137e-008

9.2604e+008 3.7910e-006 1.4027e-001
5.8992e+012 2.4150e-002 8.9355e+002

1.1498e+010 4.7070e-005 1.7416e+000

5.5352e+013 2.2660e-001 8.3842e+003
1.7602e+008 7.2060e-007 2.6662e-002
2.5380e+004 1.0390e-010 3.8443e-006

3.1878e+006 1.3050e-008 4.8285e-004
2.1567e+006 8.8290e-009 3.2667e-004

3.6348e+011 1.4880e-003 5.5056e+001

- Buildup
The material reference is : Shield 1



Page : 2
DOS File: 2RB24138.MS5
Run Date: August 19, 2005
Run Time: 2:04:49 PM
Duration: 00:02:45

Integration Parameters
X Direction
Y Direction
Z Direction

EC-RADN-1 135
Page 249

25
25
25

Enercry
MeV

0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
nhotons/sec

2.831e-10
1.561e+12
4.803e+11
1.443e+11
1.754e+11
9.951e+10
2.036e+06
5.428e+10
6. 472e+11
5.094e+13
2.415e+11
4.135e+10
1.955e+12
1.158e+14
4.471e+12
7.790e-11
5.610e+08
1.140e+07

Fluence Rate
MeV/cm2 /sec
No Build=
7.174e-56
2.168e-16
1.495e-07
1.162e-04
5.242e-03
6.985e-02
5.748e-06
7.727e-01
2.234e+01
5.439e+03
5.520e+01
t .676e+01
1.251e+03
1.492e+05
9.743e+03
4.203e+03
5.484e+00
2.390e-01

1.700e+05

Variable
9.449e-111
2.106e-34
1.310e-16
1.558e-10
1.842e-07
3.664e-05
8.965e-09
3.679e-03
1.832e-01
8.569e+01
1.330e+00
5.526e-01
5.269e+01
9.085e+03
7.763e+02
5.235e+02
8.971e-01
5.372e-02

Results
Fluence Rate Exposure Rat
MeV/cm2 ]sec mR/hr
With Buildu_ No Buildup
2.320e-25 2.485e-57
4.394e-16 2.149e-18
4.999e-07 6.612e-10
6.245e-04 3.095e-07
4.146e-02 1.041e-05
8.689e-01 1.105e-04
9.119e-05 8.794e-09
1.384e+01 1.272e-03
3.679e+02 3.944e-02
6.806ee+04 1.1032e+0l
5.401e+02 1.076e-01
1.333e+02 3.290e-02
8.384e+03 2.442e+00
7.698e405 2.839e+02
4.142e+04 1.796e+01
1.302e+04 7.072e+00
1.417e+01 8.480e-03
4.981e-01 3.242e-04

9.017e+05 3.218e+02

(1 of 5)
2.320e-25 3.273e-112
2.830e-23 2.087e-36
5.317-e-16 5.795e-19
1. 207e-09 4. lSle-13
2.400e-06 3.658e-10
9.073e-04 5.799e-08
3.308e-07 1.372e-12
1.797e-01 6.058e-06
8.633e+00 3.234e-04
3.005e+03 1.625e-01
3.424e+01 2.592e-03
1.089e+01 1.085e-03
8.275e+02 1.'028e-01
1.006e+05 1.728e+O1
6.617e+03 1.431e+00
2.880e+03 8.807e-01
3.803e+D0 1.387e-03
1.660e-O1 7.289e-05

Ex2osure Rate
mR/hr

With Buildup
8.037e-27
4.354e-18
2.21le-09
1.664e-06
8.234e-05
1.375e-03
1.395e-07
2.279e-02
S6.494e-01
1.291e+02
1 .052e+00
2.617e-01
1.636e+01
1.464e+03
7.636e+01
2.191e+01
2.191e-02
6.757e-04

1.710e+03TOTALS: 1.774e+14

0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0 .3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Sensitivity
2.831e+10
1.561e+12
4.803e+11
1.443e+11
1.754e+11
9.951e+10
2.036e+06
5.428e+10
6.472e+11
5. 094e+13
2.415e+11
4.135e+10
1. 955e+12
1. 158e+14
4.471e+12
7.790e+11
S. 610e+08
1. 140e+07

(30.48 cm)
8 .037e-27
2.805e-25
2.352e-18
3 .216e-12
4. 767e-09
1 .436e-06
5 .060e-10
2.958e-04
1. 524e-02
5. 700e+00
6.67le-02
2.138e-02
.6ElSe+00

1. 914e+02
1.220e+01
4.845e+00
5.881e-03
2.2,52e-04

TOTALS: 1.774e+14 1. 053e.04 1. 140e+05 1. 986e+01 2.159e+02

Sensitivity Variable (2 of 5) (45.72 cm)

TOTALS: 1.774e+14 l.D53e+04 1.140e+05 1.986e+e1 2.159e+02
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Run Time: 2:04:49 PM
Duration: 00:02:45
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Enercry
MeV

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

TOTALS:

0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0

Activity
photons/sec

2.831e+10
1.561e+12
4.803e+11
1.443e+11.
1.754e+11
9.951e+10
2.036e+06
5.428e+10
6.472e+11
5.094e+13
2.415e+11
4.135e+10
1.955e+12
1.158e+14
4.471e+12
7.790e+11
5.610e+08
1.140e+07

1.774e+14

Sensitivity
2.831e+10
1.561e+12
4.803e+11
1.443e+11
1.754e+11
9.951e+10
2.036e+06
5.428e+10
6.472e+11
5.094e+13
2.415e+11
4.135e+10
1.955e+12
1.158e+14
4.471e+12
7.790e+11
5.610e+08
1.140e+07

Fluence Rate
MeV/cm2 /sec
No Buildun
1.633e-165
2.544e-52
1.375e-25
2.448e-16
7.474e-12
2.187e-08
1.577e-11
1.955e-05
1.668e-03
1.486e+00
3.506e-02
1.983e-02
2.406e+00
5.956e+02
6.628e+01
6.916e+01
1.546e-01
1.262e-02

7.352e+02

Variable
3.172e-220
3.3&6e-70
1 .568e-34
4.140e-22
3.246e-16
1.387e-11
2.942e-14
1.097e-07
1.598e-05
2.704e-02
9.678e-04
7.439e-04
1.147e-01
4.064e+01
5.875e+00
9.447e+00
2.747e-02
3.042e-03

5.613e+01

Fluence Rate Exposure Rate
MeV/cm2 /sec
With Buildur
2.320e-25
2.830e-23
2.3 09e-23
2.320e-15
1.390e-10
8.512e-07
1.026e-09
1.91le-03
1.64le-01
1.066e+02
1.765e+00
7.328e-01
.6.861e+01
1.127e+04
9.140e+02
5.687e+02
9.307e-01
5.199e-02

1.293e+04

2.320e-25
2.830e-23
2.309e-23
4.220e-21
8.764e-15
7.595e-10
2.949e-12
1.840e-05
2.802e-03
3.393e+00
8.215e-02
4.479e-02
5.153et+00
1.151e+03
1.177e+02
1.061e+02
2.175e-01
1.574e-02

1.384e+03

No Buildup
5.657e-167
2.522e-54
6.083e-28
6.522e-19
1.485e-14
3 .460e-11
2 .413e-14
3.220e-08
2.943e-06
2.818e-03
6.832e-05
3 .893e-05
4.697e-03
1.133e+00
1.222e-01
1. 164e-01
2.391e-04
1. 712e-05

1. 379e+00

(3 of 5)
1.099e-221
3.355e-72
6.935e-37
1. 103e-24
6.447e-19
2.196e-14
4.5OOe-17
1.807e-10
2.821e-08
5.129e-05
1 .886e-06
1.460e-06
2.238e-04
7.730e-02
1.083e-02
1. 589e-02
4.248e-05
4.127e-06

1.043e-01

Exposure Rate
. R /hr

With Buildun
8.037e-27

2.805e-25
1.021e-25
6,180e-18
2.762e-13
1.347e-09
1.570e-12
3.146e-06
2.896e-04
2.022e-01
3.439e-03
1.438e-03
1.339e-01
2.144e+01
1. 685e+00
9.568e-01
1. 439e-03
7.054e-05

2.442e+01

(60.96 cm)
8.037e-27
2.805e-25
1.021e-25
1.124e-23
1.741e-17
1.202e-12
4.51le-15
3.030e-08
4.946e-06
6.437e-03
1.60le-04
8.792e-05
1.006e-02
2.190e+00
2. 170e-01
1. 785e-Ol
3.363e-04
2.136e-05

2.602e+00

(76.2 cm)
8.037e-27
2.805e-25
1.021e-25
6.040e-26
1.167e-21
1.027e-15

TOTALS: 1.774e+14

0.02
0.03~

: 0.04
0.05
0.06
0.08

Sensitivity
2.831e+10
1. 561e+12
4.803e+11
1.443e+11
1.754e+11
9.951e+10

Variable
6.573e-275
4.763e-88
1.876e-43
7. 308e-28
1.467e-20
9.133e-15

2.320e-25
2.830e-23
2.309e-23
2.267e-23
5.875e-19
6.492e-13

(4 of 5)
2.277e-276
4.720e-90
8.296e-46
1. 947e-30
2.914e-23
1.445e-17

(3U.OT 1.443e+11
in 4i r 1 71;AAcai11

I/. 3U~e-28
1 A9 M-4

2 .20'e-2.J
C; r,,Q

1 . 947.e-3U
1 Oldc-.91

b . 040e-26
1 1r17co-I1



Page : 4
DOS File: 2RB24138.MS5
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nercgy Activity
MeV photons/sec

0.1 2.036e+06
0.15 5.428e+10
0.2 6.472e+11
0.3 5.094e+13
0.4 2.415e+11
0.5 4.135e+10
0.6 1.955e+12
0.8 1.158e+14
1.0 4.471e+12
1.5 7.790e+11
2.0 5.610e+08
3.0 1.140e+07

TOTALS: 1.774e+14

Sensitivity
0.02 2.831e+10
0.03 1.561e+12
0.04 4.803e+11
0.05 1.443e+11
0.06 1.754e+11
0.08 9.951e+10
0.1 Z.036e+06
0.15 5.428e+10
0.2 6.472e+11
0.3 5.094e+13
0.4 2.415e+11
0.5 4.135e+10
0.6 1.955e+12
0.8 1.158e+14
1.0 4.471e+12
1.5 7.790e+11
2.0 5.610e+08
3.0 1.140e+07

TOTALS: 1.774e+14

Fluence Rate
MeV/cm2 /sec
No Buildun
5.681e-17
6.360e-10
1.581e-07
5.069e-04
2.748e-05
2.868e-05
5.611e-03
2.843e+00
5.333e-01
1.319e+00
4.979e-03
7.464e-04

4.706e+00

Variable
O.OOOe+OO
6.947e-106
2.317e-52
1.328e-33
6.812e-25
6.161e-18
1.123e-19
3.770e-12
1.597e-09
9.696e-06
7.958e-07
1.126e-06
2.2796e-04
2.,023e-01
4.922e-02
1.868e-01
9. 153e-04
1.855e-04

4.398e-01

Fluence Rate
MeV/cm32 /sec
With BuilduD
8.077e-15
1.654e-07
4. 457e-05
1.Olle-O1
3.575e-03
2.570e-03
3.659e-01
1.124e+02
1.448e+01
1.905e+01
4.935e-02
4.665e-03

1.465e+02

2.320e-25
2.830e-23
2.309e-23
2.267e-23
2.034e-22
5.345e-16
2.161e-17
1. 430e-09
6.759e-07
2.863e-03
1.487e-04
1.415e-04
2.501e-02
1.061e+01
1.723e+00
3.341e+00
1.097e-02
1. 365e-03

1.572e+01

Exosure Rate
MR/hr

No Buildu;
8.691e-20
1.047e-12
2.790e-10
9.615e-07
5.355e-08
5.629e-08
1.095e-05
5.407e-03
9.830e-04
2.218e-03
7.700e-06
1.013e-06

8.629e-03

(5 of 5)
0.OOOe+00
6.885e-108
1.025e-54
3.537e-36
1.353e-27
9.750e-21
1. 718e-22
6.208e-15
2 .818e-12
1.839e-08
1. 551e-09
2.211e-09
5.457e-07
3.848e-04
9.072e-05
3.144e-04
1.415e-06
2.517e-07

7.921e-04

Exnosure Rate
mg/hr

With BuilduP
1.236e-17
2.724e-10
7.86Ee-08
1. 917e-04
6. 966e-06
5.045e-06
7 .142e-04
2. 139e-01
2. 668e-02
3 .205e-02
7 .63le-05
6.329e-06

2 .736e-01

(91.44 cm)
8. 037e-27
2 .805e-25
1. 021e-25
6. 040e-26
4 .040e-25
8.458e-19
3. 306e-20
2.355e-12
1.193e-09
5. 431e-06
2.897e-07
2 .777e-07
4. 882e-05
2 .018e-02
3. 177e-03
S .,62e-03
1. 697e-05
1.B52e-06

2.906e-02

I
i
I

. I

ii
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DOS File:
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MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
2RB24RAD .MS5 EGRAON. 135
August 19, 2005 PageZ 52
2:07:35 PM
00:03:04

File Ref:
Date:

By:
Checked:

Case Title: Reactor Building Air
Description: 24 Hour, RADTRAD

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.0e+3 cm 131 ft
Width 1.9e+3 cm
Height 861.06 cm 28 ft

. Dose Points

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

0.0 in
63 ft

3.0 in

Z
960.12 cm
ft 6.0 in

Shields
Shield Name Dimension HaterialDensity
Source 6.60e+09 cm3  Air 0.00122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
I-131
I-132
I-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
fKr-88
La-140

Kr-R7_

5.7
9.2
9.3
1.0
9.9
5.7
8.4
1.4
8.7
1.6
8.9
6.4
1.9
4.8
3.3
4.3
3.4
1.9
5.6
1.6
7.4
1.2
2.3
4.5

:.2
1. 2

Source Input
Grouping Method - Standard Indices

Number of Groups : 25
Lower Energy Cutoff s 0.015
Photons < 0.015 : Excluded

Library : Grove
curies becouerels aCiLm3
259e-001 2.1186e+010 8.6730e-005
164e+004 3.4101e+015 1.3960e+001
022e+000 3.4418e+011 1.409Oe-003
418e+006 3.8546e+016 1.5780e+002
030e+003 3.6641e+014 1.5000e+000
002e+003 2.1091e+014 8.6340e-001
440e+003 3.1243e.014 1.2790e+000
947e+002 5.5304e+012 2.2640e-002
608e+000 3.2415e+011 1.3270e-003
439e+002 6.0824e+012 2.4900e-002
391e+001 3.3075e+012 1.3540e-002
501e+005 2.3866e+016 9.7700e+t0l
522e+005 7.2232e+015 2.9570e+001
643e+00S 1.7998e+016 7.3680e+001
690e+006 1.2465e+017 5.1030e+002
203e+006 1.5985e+017 6.5440e+002
462e+006 1.2751e+017 5.2200e+002
238e-001 7.1181e+009 2.9140e-005
572e+005 2.0932e+016 8.5690e+00l
630e+005 6.1533e+015 2.5190e+001
206e+004 2.7456e+015 1.1240e+001
689e+001 4.6949e+011 1.9220e-003
833e+004 8.8183e+014 3.6100e+000
600e+003 1.6872e+014 6.907Oe-001

Wateool 22AMS419e+0 l1 J.20-0103
6S90+001 4 694Qe+0ll 3.19220e-Mt

Ba/Com 3

3.2090e+000
S.1652e+005
5.2133e+001
5.8386e+006
5.5500e+004
3.1946e+004
4.7323e+004
8.3768e+002
4.9099e+001
9.2130e+002
5. 0098e+002
3.6149e+006
1.0941e+006
2.7262e+006
1.8881e+007
2.4213e+007
1.9314e+007
1.0782e+000
3.1705e+006
9.3203e+005
4.1588e+005
7.1114e+001
1.3357e+005
2.5556e+004

i

I
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DOS File: 2RB24RAD.MSS
Run Date: August 19, 2005
Run Time: 2:07:35 PM
Duration: 00:03:04 -

Nuclide curies becouerels
La-142 7.6781e-002 2.8409e+009
Mo-99 4.3936e+004 1.6256e+015
Nb-95 4.3151e+003 1.5966e+014
Nd-147 1.5257e+003 5.6452e+013
Np-239 8.9127e+004 3.2977e+015
Pr-143 3.5829e+003 1.3257e+014
Pr-144 3.3776e+003 1.2497e+014
Pu-238 2.5629e+001 9.4827e+011
Pu-239 2.7128e+000 1.0037e+011
Pu-240 4.3718e+000 1.6176e+011
Pu-241 l.0755e+003 3.9792e+013
Rb-86 5.8500e+003 2.1645e+014
Rh-103m 4.7145e+004 1.7444e+015
Rh-105 2.2500e+004 8.3249e+014
Rh-106 1.9179e+004 7.0962e+014
Ru-103 4.7363e+004 1.7524e+015
Ru-15 8.1006e+002 2.9972e+013
Ru-106 1.9179e+004 7.0962e+014
Sb-127 4.4577e+004 1.6493e+015
Sb-129 4.5006e+003 1.6652e+014
Sr-89 5.7008e+005 2.1093e+016
Sr-90 7.3282e+004 2.7114e+015
Sr-91 1.2775e+005 4.7267e+015
Sr-92 1.6802e+003 6.2168e+013
Tc-99m 4.2431e+004 1.5699e+015

EC-RADN-1 135
Page 253

uCiXcm
3  

Balcm3

1.1630e-005 4.3031e-001
6.6550e+000 2.4624e+005
6.5360e-0O1 2.4183e+004
2.3110e-001 8.5507e+003
1.3500e+001 4.9950e+O05
5.4270e-001 2.0080e+004
5.1160e-001 1.8929e+004
3.8820e-003 1.4363e+002
4.1090e-004 1.5203e+001
6.6220e-004 2.4501e+O01
1.6290e-001 6.0273e+003
8.8610e-001 3.2786e+004
7.1410e+000 2.6422e+005
3.4080e+000 1.2610e+005
2.9050e+000 1.0748e+005
7.1740e+000 2.6544e+005
1.2270e-001 4.5399e+003
2.9050e+000 1.0748e+1O5
6.7520e+000 2.4982e+e05
6.8170e-001 2.5223e+004
8.6350e+001 3.1950e+006
1.1100e+001 4.1070e+005
1.9350e+001 7.1595e+005
2.5450e-001 9.4165e+003
6.4270e+000 2.3780e+005
7.3360e+000 2.7143e+005
1.3500e+000 4.9950e+004
4.3300e+000 1.6021e+005
5.5770e+000 2.0635e+005
1.0520e+001 3.8924e+005
1.0580e+002 3.9146e+006
3.4930e+003 1.2924e+008
9.5430e+002 3.5309e+007
4.5660e-002 1.6894e+003
4.5450e-001 1.6817e+004
1.5010e-002 5.5537e+002
7. 0630e-002 2.6133e+003
6.4320e-001 2.3798e+004
2.4090e-001 8.9133e+003

Te-127 4.8432e+004
Te-127m 8.9127e+003
Te-129 2.8587e+004
Te-129m 3.6819e+004
Te-131m 6.9453e+004
Te-132 6.9849e+005
Xe-133 2.3061e+007
Xe-135 6.3003e+006
Y-90 3.0145e+002
Y-91 3.0006e+003
Y-92 9.9096e+001
Y-93 4.6630e+002
Zr-95 4.2464e+003
Zr-97 1.5904e+003

1.7920e+015
3.2977e+014
1.0577e+015
1.3623e+015
2.5698e+015
2.5844e+016
8.5325e+017
2.3311e+017
1.1154e+013
1.1102e+014
3.6665e+012
1.7253e+013
1.5712e+014
5.8846e+013

Buildup
The material reference is : Shield 1

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Results
Enercy Activity Fluence Rate Fluence Rate Exnosure Rate Exoosure Rate
MeV photonslsec MeV/cm2lsec MeV/cm2 Zsec mR/hr mR/hr

No Buildup With Buildur No Buildun With Buildun
0.015 1.466e+11 4.502e-127 7.639e-25 3.861e-128 6.552e-26

gnerML ActrvltV ±±uence Kare iLuence iare gxposure xace zxosure xate
MAV nhntrnnR/!;Pr NV/rm 2 /ficr M-V/im2 Igac mR/hr mR/hr
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Baer-cry Activity
MeV nhotons/sec

0.02 3.188e+14
0.603 4.540e+17
0.04 7.243e+14
0.05 3.399e+15
0.06 9.867e+14
0.08 3.170e+17
0.1 3.645e+15
0.15 8.591e+15
0.2 2.362e+17
0.3 2.178e+16
0.4 1.104e+17
0.5 1.660e+17
0.6 2.564e+17
0.8 1.998e+17
1.0 6.921e+16
1.5 4.046e+16
2.0 8.205e+15
3.0 1.288e+13
4.0 7.457e+07

TOTALS: 1.897e+18

Fluence Rate
MeV/cm 2 /sec
No BuilduD
8.079e-52
6.305e-11
2.254e-04
2.737e+00
2.949e+01
2.225e+05
1.029e+04
1.223e+05
8.155e+06
2.326e+06
2.524e+07
6.729e+07
1.641e+08
2.575e+08
1,508e+08
2.,183e+08
8.020e+07
2.700e+05
2.553e+00

9.746e+08

Fluence Rate
MeV/cm2 1sec
With Buildu=
2 .613e-21
1.278e-10
7.538e-04
1.471e+01
2.332e+02
2.768e+06
1.633e+05
2.191e+06
1.343e+08
2.911e+07
2.469e+08
5.352e+08
1.lOOe+09
1.328e+09
6.412e+08
6.765e+08
2.072e+08
5.627e+05
4.690e+00

4.904e+09

Exosure Rate
mR/hr

No Buildup
2.798e-53
6. 249e-13
9.970e-07
7.291e-03
5.858e-02
3.521e+02
1.575e+D1
2.014e+02
1.439e+04
4.412e+03
4.917e+04
1.321e+05
3. 203e+05
4.898e+05
2. 780e+05
3.673e+05
1.240e+05
3.663e+02
3.158e-03

1.780,e+06

Exposure Rate
mR/hr

With Buildup
9.051e-23
1.266e-12
3.334e-06
3.919e-02
4.632e-01
4.380e+03
2.498e+02
3.608e+03
2.370e+05
5.521e+04
4.811e+05
1.O50e+06
2.147e+06
2.526e+06
1. 182e+06
1. 138e+06
3.204e+05
7.634e+02
5.803e-03

9.146e+06

I
I

I

I

I

I

i

0.015
0.02
0.03
0.04
0.05
006
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03

0.015
n n)

Sensitivity
1.466e+11
3.188e+14
4.540e+17
7.243e+14
3.399e+15
9.867e+14
3.170e+17
3.645e+15
8. 591e+15
2.362e+17
2.178e+16
1. 104e+17
1.660e+17
2.564e+17
1.998e+17
6.921e+16
4.046e+16
8.205e.15
1.288e+13
7.457e+07

Variable
5.900e-253
1.064e-106
6.125e-29
1.976e-13
3.671e-06
1.036e-03
1. 167e+02
1. 605e+01
5.823.e+02
6. 688e+04
3.664e+04
6.081e+05
2.218e+06
6.912e+06
1. 568e+07
1.202e+07
2.719e+07
1.312e+07
6.069e+04
6.874e-01

7.639e-25
2.613e-21
8.230e-18
8.018e-13
2.843e-05
1. 350e-02
2.890e+03
5.923e+02
2.844e+04
3.151e+06
1.285e+06
1.565e+07
4.372e+07
1. 086e+08
1.737e+08
1.024e+08
1.496e+08
5.562e+07
1.875e+05
1. 752e+00

(1 of 5)
5.06le-254
3.686e-108
6.071e-31
8.738e-16
9.778e-09
2.058e-06
1.847e-01
2.456e-02
9.589e-01
1. 180e+02
6 .951e+1l
1.185e+03
4.354e+03
1. 349e+Q4
2.982e+ 4
2.215e+04
4.575e+04
2.029e+04
8.234e+01
B.504e-04

(30.48 cm)
6.552e-26
9.051e-23
8.157e-20
3.546e-15
7.574e-08
2.682e-05
4.573e+00
9.061e-01
4.683e+01
5.561e+03
2.437e+03
3 3.OS0e+04
8. 581e+04
2.119e+0S
3.303e+105
1.888e+45
2.517e+05
8 .EOle+04
2.544eI.D2
2.167e-03

I

I
1.897e+18

Sensitivity
1.466e+11
3.188e+14
4.540e+17

I.46be+11
A I RQQ. 1 A

7.791e+07

Variable
0. OOOe+00
1. 839e-161
7.399e-47

0. DOOe+00
1 QOC.-14<1

6.539e+08

7.639e-25
2.613e-21
8.230e-18

7.639e-25
9) 1

1. 373e+05

(2 of 5)
0. 000e+00
6.371e-163
7.333e-49

0. OO0e+00
-a

1. 193e+06

(45.72 ccm)
6.552e-26
9.05le-23
'8. 157e-20

:6.552e-26a nC, - '
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Eneroy ActiviotY
HeV .hotons/sec

0.04 7.243e+14
0.05 3.399e+15
0.06 9.867e+14
0.08 3.170e+17
0.1 3.645e+15
0.15 8.591e+15
0.2 2.362e+17
0.3 2.178e+16
0.4 1.104e+17
0.5 1.660e+17
0.6 2.564e+17
0.8 1.998e+17
1.0 6.921e+16
1.5 4.046e+16
2.0 8.205e+15
3.0 1.288e+13
4.0 7.457e+07

TOTALS; 1.897e+18

Sensitivity
0.015 1.466e+11
0.02 3.188e+14
0.03 4.540e+17
0.04 7.243e+14
0.05 3.399e+15
0.06 9.867e+14
0.08 3.170e+17
0.1 3.645e+15
0.15 8.591e+15
0.2 2.362e+17
0.3 2.178e+16
0.4 1.104e+17
0.5 1.660e+17
0.6 2.564e+17
0.8 1.998e+17
1.0 6.921e+16
1.5 4.046e+16
2.0 8.205e+15
3.0 1.288e+13
4.0 7.457e+07

Fluence Rate
MeV/cm2 /sec
No Buildui)
2.074e-22
5.767e-12
4 .205e-08
6.965e-02
2.824e-02
3.095e+00
6.086e+02
6.353e+02
1.603e+04
7.961e+04
3.157e+05
1.028e+06
1.026e+06
3.592e+06
2.261e+06
1.425e+04
1.923e-01

8.334e+06

Variable
0.OOOe+00
3.572e-216
9.846e-65
2.364e-31
9.750e-18
1.826e-12
4.420e-05
5.267e-05
1.736e-02
5.833e+00
1.156e+01
4.425e+02
2.986e+03
1.504e+04
7.012e+04
9.093e+04
4.907e+05
4.018e+05
3.436e+03
5.509e-02

Fluence Rate
MeVIcm2 /sec
With Buildun
3.482e-20
5.464e-11
7.822e-07
2.711e+00
1.838e+00
3.024e+02
5.989e+04
4.559e+04
8.070e+05
2.942e+06
9.000e+06
1.945e+07
1.415e+07
2.954e+07
1.361e+07
5.874e+04
6.292e-01

8.966e+07

7.639e-25
2.613e-21
8.230e-18
3.482e-20
9.940e-17
4.930e-11
2.419e-03
5.280e-03
2. 913e+00
1.023e+03
1.451e+03
3.756e+04
1. 798e+05
6.760e+05
1.986e+06
1.822e+06
5.51Oe+06
3.180e+06
1.779e+04
2.200e-01

Exosure Rate
mg/hr

No Buildup
9.173e-25
1.536e-14
8.351e-11
1.102e-04
4.321e-05
5.096e-03
1.074e+00
1.205e400
3.123e+01
1.563e+02
6.162e+02
1.955e+03
1.891e+03
6.044e+03
3.497e+03
1.934e+01
2.379e-04

1.421e+04

(3 of 5)
0.OOOe+00
1.237e-217
9.758e-67
1.046e-33
2.597e-20
3.627e-15
6.994e-08
8.059e-08
2.859e-05
1.029e-02
2.193e-02
8 .621e-01
5.862e+00
2.936e+01
1.334e+02
1.676e+02
8.256e+02
6.213e+02
4.662e+00
6.815e-05

Exposure Rate
mR/hr

With Buildup
1.540e-22
1. 456e-13
1. 554e-09
4.291e-03
2.812e-03
4.980e-01
1. 057e+02
8.647e+01
1.572e+03
s.774e+03
1.757e+04
3 .699e+04
2.608e+04
4.97,0e+04
2.105e+04
7.969e+01
7.784e-04

1.590e+05

(60.96 cm)
6.552e-26
9.051e-23
8.157e-20
1.540e-22
2.648e-19
9.793e-14
3.828e-106
8. 078e-06
4.796e-03
1.805e+00
2.753e+00
7.318e+01
3.529e+02
1.320e-03
3.778e+03
3. 359e+03
9.270e+03
4.918e+03
2.413e+01
2.721e-04

I:

TOTALS:

0.015
0.02
1.03
.04

0.05

1.897e+18

Sensitivity
1.466e+11
3 .188e+14
4.540e+17
7.243e+14
3.399e+15

1.075e+06

Variable
0. OOOe+00
7.402e-271
1.385e-82
2.829e-40
1.721e-23

1.341e+07

7.639e-25
2.613e-21
8.230e-18
3.482e-20
5. 341e-19

1.7B9e+03

(4 of 5)
0. OOe+00
2.564e-272
1.373e-84
1.251e-42
4.585e-26

2.310e+04

(76.2 cm)
6.552e-26
9.051e-23
8. 157e-20
1. 540e-22
1.423e-21

U.J.3 4.b4Ue+I/
n nd I 191G 1A

1.38be-U2
9 Q010=-An

8. d3Oe-18
I AARo-7n

1.3l/e-84
* 7zMQoA')

8. 15/e- 2{
1 rA~na9)
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Enerov
NOV

0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
.1.5
2.0
3.0
4.0

TOTALS:

Activity
nhotons/sec

9.867e+14
3.170e+17
3.645e+15
8.591e+15
2.362e+17
2.178e+16
1.104e+17
1.660e+17
2.564e+17
1.998e+17
6.921e+16
4.046e+16
8.205e+15
1.288e+13
7.457e+07

1.897e+18

Sensitivity
1. 466e+11
3.188e+14
4.540e+17
7.243e+14
3.399e+15
9.867e+14
3.170e+17
3.645e+15
8.591e+15
2.362e+17
2.178e+16
1.104e+17
1.660e+17
2.564e+17
1.998e+17
6.921e+16
4.046e+16
8.205e+15
1.288e+13
7.457e+07

1.897e+18

Fluence Rate
MeV/cm2/sec
No Buildup
8.253e-17
2.909e-08
1.017e-07
1.007e-04
5.769e-02
2. 167e-01
1.257e+01
1.151e+02
7.361e+02
4.905e+03
8.254e+03
6. 849e+04
7.282e+04
8.432e+02
1.604e-02

1.562e+05

Variable
0.OOOe+00
0.OOOe+OD
2.020e-100
3.493e-49
3.128e-29
3.832e-21
1. 963e-11
2.Olle-10
5.967e-07
5.828e-04
4,146e-03
3.638e-01
4.521e+00
3.668e+01
3.491e+02
7.618e+02
9.705e+03
1.339e+04
2.096e+02
4.724e-03

2.-445e+04

Fluence Rate
MeV/cm2 /sec
With Buildun
3.305e-15
2.068e-06
1.446e-05
2.618e-02
1.626e+01
4.322e+01
1.634e+03
1.032e+04
4.800e+04
1.940e+05
2.240e+05
9.894e+05
7 .2t7e+05
5.271e+03
7.574e-02

2.194e+06

7.639e-25
2.613e-21
8.230e-18
3.482e-20
5.341e-19
1.144e-18
1. 703e-09
3.870e-08
2.264e-04
2.467e-01
1.224e+00
6.798e+01
5.679e+02
3.281e+03
1.831e+04
2.668e+04
1.735e+05
1.605e+05
1.542e+03
2.579e-02

3.845e+05

E)coosure Rate Ex;osure Rate
mR/hr mRJhr -

No Quildup With Buildun
1.639e-19 6.564e-18
4.604e-11 3.272e-09
1.556e-10 2.213e-08
1.658e-07 4.311e-05
1.018e-04 2.871e-02
4.112e-04 8.198e-02
2.448e-02 3.185e+00
2.260e-01 2.025e+O1
1.437e+00 9.369e+01
9.330e+00 3.691e+02
1.522e+01 4. 130e+-02
1.152e+02 1.665e+03
1. 126e+02 1.116e+03
1.144e+00 7.151e+00
1.984e-05 9.370e-05

2.552e+02

(5 of 5)
Q. OOOe+00
0.O Oe+00
2.002e-102
1.545e-51
8.332e-32
7.611e-24
3.106e-14
3.077e-13
9.826e-10
1. 029e-06
7.865e-06
7.089e-04
8.875e-03
7.159e-02
6.640e-01
1.404e+t00
1.633e+01
2.070e+01
2.843e-01
5.845e-06

3.946e+01

3.687e+03

(91.44 cm)
6.552e-26
9.OSle-23
8.157e-20
1.540e-22
1.423e-21
2.273e-21
2.694e-12
5.921e-11
3.728e-07
4.354e-04
2.323e-03
1. 325e-01
1. 115e+00
6.404e+00
3.483e+01
4.917e+01
2.920e+02
2.482e+02
2.092e+00
3.191e-05

6.339e+02
:1
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File Ref:
Date:

By:
Checked: _

Case Title: Suppression Pool
Description: I Hour, RADTRhD + C6-138, Rb-88, Br-84

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

#1

Dose Points
YX

152.4 cm 457.2 cm
5 ft 0.0 in 15 ft

30 ft
6.6 in

0 cm
0.0 in

a

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1

zJ- x Transition
Air Gap
Wall Clad

Air
Air
Iron

U .UVIZZ
0.00122
7.86.953 cm

Source Input
Grouping Method s Standard Indices

Number of Groups s 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuciide
Am-241
Ba-137m
Ba-139
Ba-140
Br-84
Ce-141
Ce- 14 3
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Cs-138
1-131
1-132
1-133
I-134
1-135
La-140
La-141
La-142

curies
1.1038e-003
1.7871e+002
1.4634e+003
2.1280e+003
4.6984e+002
1.9539e+001
1.7871e+001
1.6464e+001
2.9032e-001
1.6960e-002
3.2172e-001
1.7334e-001
1.2511e+003
3.9859e+002
9.4359e+002
4.8636e+003
6. 9834e+003
1.0176e+004
1.4219e+004
1.1421e+004
1.2421e+004
9.1105e+000
6.9834e+000
5.3866e+000

Q.21150-4-0,0

Library s Gr
becauerels
4.0841e+007
6.6124e+012
5.4145e+013
7.8734e+013
1.7384e+013
7.2294e+011
6.6124e+011
6.0917e+011
1.0742e+010
6.2753e+008
1. 1903e+010
6.4137e+009
4.6290e+013
1.4748e+013
3.4913e+013
1.7995e+014
2.5839e+014
3.7652e+014
5.2610e+014
4.2257e+014
4.5959e+014
3.3709e+011
2.5839e+011
1.9930e+011

i.93992413
* 330DO94-011

aUCilcm 3  Eaacm3

1.3570e-003 5.0207e+001
2.1970e+002 8.1289e+006
1.7990e+003 6.6563e+007
2.6160e+003 9.6792e-007
5.7760e+002 2.1371e+007
2.4020e+001 8.8874e+005
2.1970e+001 8.1289e+005
2.0240e+001 7.4888e4005
3,.5690e-001 1.3205e+004
2.0850e-002 7.7145e+002
3. 9550e-001 1.463 3e+00'4
2.1310e-001 7.6847e+003
1.5380e+003 5 .6906e+007
4.90,00e+002 ;1.8130e+007
1.1600e+003 4.2920e+007
5.9790e+003 2.2122e+008
8.5850e+003 3.1764e+008
1.2510e+004 4,.6287e+008
1. 7480e+004 6.4676e+008
1.404*e+004 5.1948e+008
1.5270e+004 5.6499e+008
1.1200e+001 4.1440e+005
8.5850e+000 3.1764e+005
6.6220e+O00 2.4501e+Q05

1.l2Og&O01 4 .3440o-OOS

eove

I

I
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Nuclide
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rb-88
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
y-91
Y-92
Y-93
Zr-95
Zr-97

curies
8.3703e+000
3.1423e+000
2.2947e+002
7.0167e+000
6.5840e+000
4.9628e-002
5.2540e-003
8.4760e-003
2.0865e+000
1.1762e+001
3.5124e+003
9.3139e+001
6.0683e+001
3.7239e+001
9.3139e+001
5.6949e+001
3.7239e+001
1.0144e+002
3.2668e+002
1.1225e+003
1.4219e+002
1.3218e+003
1.1722e+003
9.7267e+001
1.0144e+002
1.7294e+001
3.4750e+002
7.2494e+001
2.2947e+002
1.6627e+003
5.9308e-001
5.8535e+000
5.9528e+000
4.3893e+000
8.3378e+000
7.9310e+000

becouerels
3.0970e+011
1.1627e+011
8.4904e+012
2.5962e+011
2.4361e+011
1.8362e+009
1. 9440e+008
3.1361e+008
7.7199e+010
4.3521e+011
1.2996e+014
3.4461e+012
2.2453e+012
1.3779e+012
3.4461e+-012
2.1071e+012
1. 3779e+012
3.7531e+012
1.2087e+013
4.1534e+013
5.2610e+012
4.8908e+013
4.3370e+013
3.5996e+012
3.7531e+012
6.3987e+011
1.2858e+013
2.6823e+012
8.4904e+012
6.1519e+013
2.1944e+010
2.1658e+011
2.2025e+011
1.6240e+011
3.0850e+011
2.9345e+011

VCilcm 3

1.0290e+001
3.8630e+000
2.8210e+002
8.6260e+000
8.0940e+000
6. lOlOe-002
6.4590e-003
1.0420e-002
2.5650e+000
1.4460e+001
4.3180e+003
1.1450e+'002
7.4600e+001
4.5780e+001
1.1450e+002
7.l0010e+001
4.5780e+001
1.2470e+0-02
4. 016Oe+0I02
1.3800e+003
1.7480e+002
1.6250e+003
1.4410e+003
1.1960e+002
1.2470e+002
2.1260e+001
4.2720e+002
8.9120e+001
2.8210e+002
2 .0440e+003
7.2910e-001
7.1960e+000
7.3180e+000
5.3960e+000
1.0250e+001
9.7500e+000

Acil-m 3

3.8073e+005
1.4293e+005
1.0438e+007
3.1916e+005
2.9948e+005
2.2574e+003
2.3898e+002
3.8554e+002
9.4905e+004
5.3502e+005
1. 5977e+008
4.2365e+006
2.7602e+0O6
1.6939e+006
4.2365ee+006
2.5904e+006
1.6939e+006
4.6139e+006
1. 4859e+007
5.1060e+007
6.4676e+006
6 .0125e+007
5.3317e+W 7
4.4252e+006
4.6139e+006
7.8662e+005
1.5806e+007
3.2974e+006
1.0438e+007
7.5628e+007
2.6977e+004
2.6625e+005
2.7077e+005
1. 9965e+005
3.7925e+005
3.6075e+005

Buildup
The material reference is : Source

Integration Parameters
Radial 2C
Circumferential C2(
Y Direction (axial) 2!

i

Results
Fluence Rate Fluence Rate Exposure RateEner=g Activity

MeV photons/sec

0.015
0.02
0.03

4.042e+08
7.059e+11
8.749e+13

MeVIcm2 /sec
No Buildup
1.910e-187
5.885e-82
1. 339e-22

MeVZcm2 /sec
With Buildup
1.482e-25
7.839e-22
2.105e-18

miR/hr
No Buildup
1.638e-188
2.039e-83
1. 327e-24

Ex~osure Rate
mLRhr

With Buildup
1.271e-26
2.715e-23
2.086e-20

O.U 1 4. U42e+Ui
n n9) i7 nRa*11

1.9lue-l8I
r Rpq.-A7

1. 4. e-2!
'7 RICISZ-77

I.bsbe-led
2 .nnRI

I .7 /le-db
2 .71 Ro_21
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Enercry Activity
MeV k photons/sec

0.04
0.05
o.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

2.305e+12
8.088e+12
2.067e+12
8.077e+12
9.578e+12
4.502e+13
8.823e+13
6.744e+13
3.156e+14
7.531e+14
7.279e+14
1.308e+15
5.812e+14
5.699e+14
1. 595e+14
2.054e+13
1.249e+12
1.863e+11

Fluence Rate
MeV/cm2lsec
No Buildup
4.272e-09
7.321e-03
8.282e-01
6.250e+02
6.359e+03
2.301e+05
1.032e+06
1.888e+06
1.522e+07
5.440e+07
7.265e+07
2.158e+08
1.409e+08
2.729e+08
1.210e+08
2.868e+07
2.616e+06
5.255e+05

Fluence Rate
MeV/cm2 /sec
With Buildup
6.257e-07
1.499e+00
1.474e+02
5.659e+04
3.17e+05
4.458e+06
1.287e+07
1.402e+07
8.526e+07
2.503e+08
2.892e+08
6.963e+08
3.945e+08
6.098e+08
2.380e+08
4.865e+07
4.072e+06
7.688e+05

Exposure Rate
mR/hr

No Buildur)
1.889e-11
1.950e-05
1.645e-03
9.891e-01
9.728e+00
3.789e+02
1.821e+03
3.581e+03
2.966e+04
1.068e+05
1.418e+05
4.104e+05
2.596e+05
4.591e+05
1.871e+05
3.892e+04
3 .236e+03
6.024e+02

Exposure Rate
mR/hr

With BuiLtdu
2.767e-09
3.992e-03
2.929e-01
8.955e+01
4.754e+02
7.342e+03
2.272e+04
2.659e+04
1.661e+05
4.913e+05
5.644e+05
1.324e+06
7.272e+05
1.026e+06
3.68De+05
6.601e+04
5.038e+03
8.814e+02

I
TOTALS: 4.756e+15 9.278e+08 2.649e+09 1. 64 3e+06 4.797,e+06

i
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File Ref:
Date: _

By:_
Checked. |_

D8, Br-84
ields

Case Title: Suppression Pool
Descriptions 1 Hour, PADTRAD + Cs-138, Rb-l

Geometry: 7 - Cylinder Volume - Side Sb

Source Dimensions
Height 914.4 cm
Radius 16.828 cm

30 ft
6.6 in

Doze Points

#1 152.4 cm
5 ft 0.0 in

x
457.2

15

ZL
cm 0 cm
ft 0.0 in

x

Shields
Shield Name Dimension mategialDensitv
Source 8.13e+05 cm" Water 1
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices,

Number of Groups : 25
Lower Energy Cutoff s 0.015
Photons < 0.015 : Excluded

Nucli de
Am-241
Ba-137m
Ba-139
Ba-140
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Cs-138
1-131
1-132
I-133
1-134
I-135
La-140
La-141
La-142

f m_2I
I;-340n

Library : G:
curies becauereLs

1.107le-003 4.0963e+007
1.7871e+002 6.6124e+012
4.6968e+001 1.7378e+012
2.0946e+003 7.7500e+013
4.9701e-002 1.8389e+009
1.9449e+001 7.1963e+011
1.5463e+001 5.721Se+011
1.6464e+001 6.0917e+011
2.9032e-001 1.0742e+010
1.6960e-002 6.2753e+008
3.2090e-001 1.1873e+010
1.7334e-001 6.4137e+009
1.2511e+003 4.6290e+013
3.9240e+002 1.4519e+013
9.4359e+002 3.4913e+013
6.2350e-001 2.3070e+010
6.8337e+003 2.5285e+1014
9.6799e+003 3.5814e+014
1.1372e+004 4.2076e+014
9.9728e+001 3.6899e+012
5.9357e+003 2.1962e+014
9.0454e+000 3.3468e+01l
2.0450e+000 7.5665e+010
2.2182e-001 8.2075e+009

1:099O4++O00 3 34Rpe++8jj
9. 094'1;t+Q00 ,3.146Rtm+011

COVe

yCi/rcS3 V Ba/cm3

1.3610e-003 5.0357e+001
2.1970e+002 8.1289e.-006
5.7740e+001 2.1364e+006
2.5750e+003 9.5275e+007
6.1lOOe-002 2.2607e+003:
2.3910e+001 8.8467e+005
1.9010e+O01 7.0337e+005
2.0240e+001 7.4886e+'005
3.5690e-001 1.3205e+004
2.0850e-002 7.7145e+002
3.9450e-O01 1.4597e+004
2.1310e-001 7.8847e+003-
1.5380e+003. 5.6906e+007
4.8240e+002 1.7849e+007
1.1600e+003 4.2920e+007:-
7.6650e-001 2.8361e+004
8.4010e+003 3.1084e+00:
1.1900e+004S 4.4030e+00B' ;
1.3980e+0-04 1'5.1726e+008
1.2260e+0024 4.5362e+006
7.2970e+003 2.6999e+008
1.1120e+001 4.1144e+005
2.5140e+000 9.3018e+004
2.7270e-001 1.0090e+004

1 ll2O ?+001. 4 .1]44coa005
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Nuclid
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rb-88
Rh-103:
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb- 12 9
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127i
Te-129
Te-129i
Te-131i
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

e curies becouerels aCi/c3 I Ba/cm3

8.3703e+000 3.0970e+011 1.0290e+001 3.8073e+005
3 .0862e+000 1.1419e+011 3.7940e+000 1.4038e+005
2.1036e+002 7.7832e+012 2.5860e+002 9.5682e+006
7.0167e+000 2.5962e+011 8.6260e+000 3.1916e+005
6.5840e+000 2.4361e+011 8.0940e+000 2.9948e+005
4.9628e-002 1.8362e+009 6.101Oe-002 2.2574e+003
5.2540e-003 1.9440e+008 6.4590e-003 2.3898e+002
8.4760e-003 3.1361e+008 1.0420e-002 3.8554e+002
2.0865e+000 7.7199e+010 2.5650e+000 9.4905e+004
1.1640e+001 4.3069e+011 1.4310e+001 5.2947e+005
6.4424e+002 2.3837e+013 7.9200e+002 2.9304e+007

m 9.2732e+001 3.4311e+012 1.1400e+002 4.2180e+006
5.6949e+001 2.1071e+012 7.0010e+001 2.5904e+006
3.7239e+001 1.3779e+012 4.5780e+001 1.6939e+006
9.2732e+001 3.4311e+012 1.1400e+002 4.2180e+006
1.9124e+001 7.0759e+011 2.3510e+001 8.6987e+005
3.7239e+001 1.3779e+012 4.5780e+001 1.6939e+006
9.7287e+001 3.5996e+012 1.1960e+002 4.4252e+006
1.0811e+002 3.9999e+012 1.3290e+002 4.9173e+006
1.1225e+003 4.1534e+013 1.3800e+003 5.1060e+007
1.4219e+002 5.2610e+012 1.7480e+002 6.4676e+006
7.9473e+002 2.9405e+013 9.7700e+002 3.6149e+007
1.9539e+002 7.2294e+012 2.4020e+002 8.8874e+006
9.4359e+001 3.4913e+012 1.1600e+002 4.2920e+006
1.0062e+002 3.7230e+012 1.2370e+002 4.5769e+006

m 1.7294e+001 6.3987e+011 2.1260e+001 7.8662e+005
1.6627e+002 6.1519e+012 2.0440e+002 7.5628e+006

m 7.2242e+001 2.6729e+012 8.8810e+001 3.2860e+006
m 1.9539e+002 7.2294e+012 2.4020e+002 8.8874e+006

1.5626e+003 5.7817e+013 1.9210e+003 7.1077e+007
5.8917e-001 2.1799e+010 7.2430e-001 2.6799e+004
5.8202e+000 2.1535e+011 7.1550e+000 2.6473e+005
2.8430e+000 1.0519e+Oll 3.4950e+000 1.2932e+005
2.7136e+000 1.0040e+011 3.3360e+000 1.2343e+005
8.3052e+000 3.0729e+011 1.0210e+001 3.7777e+005
5.9389e+000 2.1974e+011 7.3010e+000 2.7014e+005

Buildup
The material reference is a Source

Integration Parameters
Radial 20I
Circumferential 20
Y Direction (axial) 25

tR Fluence Rate esults________ Fluence RaeFungRate Exp ue~Rt xosuree RateEnercv
MeV

0.015
0.02
0.03

Activit ivhotons/sec

3.466e+08
6.789e+11
7.273e+13

MeV/cm2 /sec
No Builduo
1.638e-187
5.660e-82
1.113e-22

1.638e-187
% gcnoi

M~eV/Cmn2 sec
With Build=r
1.27le-25~
7. 539e-22
1.749e-18

1.27le-25
7 410-_11

1.405e -re8
1. 96le-83
1. 103e-24

1. 405e-168
I 10a1^ ~'

mR/hr
With -uildun
1.090e-26
2.612e-23
1.734e-20

0.015 3.466e+08
n na, C 1700O11

1. 090e-26
I' 41 'I , )
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DOS File: lSP8RADP.MS5
Run Date: August 18, 2005
Run Time: 10:33:32 AM

EC-RADN-1 135
Page 263

Duration: 00:00:22

Enerov Activi
NeV photons/sec

0.04 1.553e+12
0.05 7.602e+12
0.06 2.018e+12
0.08 7.859e+12
0.1 8.560e+12
0.15 1.271e+13
0.2 6.160e+13
0.3 5.271e+13
0.4 2.330e+14
0.5 5.033e+14
0.6 5.541e+14
0.8 4.805e+14
1.0 2.388e+14
1.5 1.952e+14
2.0 4.189e+13
3.0 6.922e+11
4.0 3.471e+08
5.0 3.418e+10

TOTALS: 2.476e+15

Fluence Rate
MeV/cm2 /sec
No Buildup
2.878e-09
6.881e-03
8.086e-01
6.081e+02
5.682e+03
6.497e+04
7.203e+05
1.475e+06
1.123e+O7
3.636e+07
5.530e+07
7.929e+07
5.787e+07
9.345e+07
3.177e+07
9.665e+05
7 .266e+02
9.638e+04

3.686e+08

Fluence Rate
MeV/cm2 /sec
With Buildup
4.216e-07
1.409e+00
1.439e+02
5.506e+04
2.777e+05
1.259e+06
8.989e+06
1.096e+07
16.293e+07
1.673e+08
2.201e+08
2.559e+08
1.621e+08
2.088e+08
6.249e+07
1. 639e+06
1.131e+03
1.410e+05

1.163e+09

ExDosure Rate
mg/hr

No BuilduD
1.273e-11
1.833e-05
1.606e-03
9.623e-01
8.693e+00
}1.070e+02
1.271e+03
2.799e+03
2.189e+04
7.137e+04
1.079e+05
1.508e+05
1.067e+05
1 .572ei-05
4.913e+04
1.311e+03
8.989e-01
1.105e+02

6.707e+05

Ex2osure Rate
.mR/hr

With Buildup
1. 865e-09
3.752e-03
2.859e-01
8.713e+01
4.248e+02
2.073e+03
1.586e+04
2.079e+04
1.226e+05
3.284e+i05
4.296e+05
4.867e+O5
2.988e+05
3.513e+05
9.664e+04
2.224e+03
1.399e+00
1.617e+02

2.156e+06

I
I

: I :I

:
i

I
I

:



MicroShield v5.01 (5.01-00076)
Pennsylvania Power 6 Light Co.

Page :1
DOS File: ISP24RDP.MS5 EC-RADN-1135
Run Date: August 18, 2005 Page 264
Run Time: 10:33:08 AM
Duration: 00:00:23

File Ref:
Date:

By:
Checked:

Case Title: Suppression Pool
Description: 24 Hour, RADTRAD + Cs-138, Rb-88, Br-84

Geometry: 7 - Cylinder Volume - Side Shields

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points
X X

152.4 cm 457.2 cm
Et 0.0 in 15 ft

30 ft
6.6 in

0 cm
0.0 in

0 # 1
5 f

K-
z

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide curies beccsuerels I Ci/cm3

Am-241 1.1103e-003 4.1081e+007 1.3649e-003
Ba-137m 1.7871e+002 6.6124e+012 2.1970e+002
Ba-139 1.8042e-002 6.6756e+008 2.2180e-002
Ba-140 2.0198e+003 7.4732e+013 2.4830e+003
Br-84 4.0591e-011 1.5019e+000 4.9900e-O11
Ce-141 1.9205e+001 7.1060e+011 2.3610e+001
Ce-143 1.1055e+001 4.0902e+011 1.3590e+001
Ce-144 1.6375e+001 6.0586e+011 2.0130e+001
Cm-242 2.8999e-001 1.0730e+010 3.5650e-001
Cm-244 1.6993e-002 6.2873e+008 2.0890e-00Q!
Co-58 3.1879e-001 1.1795e+010 3.9190e-001
Co-60 1.7334e-001 6.4137e+009 2.1310e-001
Cs-134 1.2511e+003 4.6290e+013 1.5380e+003
F'- _1 *): i

Ba/cm-3
5. 0503e+001
8. 1289e+006
8.2056e+002
9.1871le+007
1. 8463e-006
8. 7357e.005
5.028 3e4-005
7 .4481e+0051
1.3191e+004:
7 7293e+-002
1 4500e +004
7. 8847e+003"
5 .6906e+007

1.7223e+0117
4 .2 20e+1007
3 .00,63e-006
2 .91722e+008
3 .8110e6+008
3 .04-03e+008
1. 6972.e+0O1
4 .9913e+007
4 .0219e+005
5. 4908e+003

. I ,

V I��j

. ! : I
I I i

i i 1
I

k , 1 .
T f ; i

I
i �

I

i I I ;-
� j 1
:, �1
.; : I I. I i I I I ,

i . P
t I I I

s-.13 J
Cs-136
Cs-137
Cs-138

I-131
I-132
I-133
I-134
I-135
La-140
La-141

I.1 3S

3.7866e+002
9.4359e+002
6.6092e-011
.6.5344e+003
8.3784e+003
6.6840e+003
3.7312e-004
1.0973e+003
8.8421e+000
1.2071e-001

l 092730--003

1.4010e+013
3.4913e+013
2.4454e+000
2.4177e+014
3.1QOOe+014
2.4731e+014
1.3806e+007
4.0601e+013
3.2716e+011
4.4664e+009

I: l0913300'
4 .060 1 e40 1 3

4. 6550e+0-02t
1.1'600e4-003!'
8.1250e-Olli:
S .0330e+003.
1.0300e+Oa4
8. 2170e+003,!
4.580-0

. 3490e+003
1.0870e+001
1. 4840e-001
IjDOA . . I

I
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DOS File:
Run Date:
Run Time:
Duration:

2
ISP24RDP.MS5
August 18, 2005
10:33:08 AM
00:00:23

EC.RADN 1135
Page 2Z5

Nuclide curies
Mo-99 8.5248e+001
Nb-95 8.3703e+000
Nd-147 2.9593e+000
Np-239 1.7294e+002
Pr-143 6.9500e+000
Pr-144 6.5506e+000
Pu-238 4.9709e-002
Pu-239 5.2621e-003
Pu-240 8.4760e-003
Pu-241 2.0865e+000
Rb-86 1.1347e+001
Rb-88 1.2926e+001
Rh-103m 9.1431e+001
Rh-105 4.3641e+001
Rh-106 3.7199e+001
Ru-103 9.1837e+001
Ru-105 1.5716e+000
Ru-106 3.7199e+001
Sb-127 8.6469e+001
Sb-129 8.7282e+000
Sr-89 1.1055e+003
Sr-90 1.4219e+002
Sr-91 2.4777e+002
Sr-92 3.2586e+000
Tc-99m 8.2320e+001
Te-127 9.3952e+001
Te-127m 1.7294e+001
Te-129 5.5452e+001
Te-129m 7.1412e+001
Te-131m 1.3471e+002
Te-132 1.3552e+003
Y-90 5.8470e-001
Y-91 5.8202e+000
Y-92 1.9222e-001
Y-93 9.0454e-001
Zr-95 8.2401e+000
Zr-97 3.0854e+000

becouerels UCiL/CM3
3.1542e+012 1.0480e+002
3.0970e+011 1.0290e+001
1.0949e+011 3.6380e+000
6.3987e+012 2.1260e+002
2.5715e+011 8.5440e+000
2.4237e+011 8.0530e+000
1.8392e+009 6.1110e-002
1.9470e+008 6.4690e-003
3.1361e+008 1.0420e-002
7.7199e+010 2.5650ee+000
4.1986e+011 1.3950e+001
4.7825e+011 1.5890e+001
3.3829e+012 1.1240e+002
1.6147e+012 5.3650e+001
1.3763e+012 4.5730 e+001
3.3980e+012 1.1290e+002
5.8148e+010 1.9320e+00O
1.3763e+012 4.5730e+001
3.1993e+012 1.0630e+002
3.2294e+011 1.0730e+001
4.0902e+013 1.3590e+003
5.2610e+012 1.7480e+002
9.1676e+012 3.0460e+002
1.2057e+011 4.0060e+000
3.0458e+012 1.0120e+002
3.4762e+012 1.1550e+002
6.3987e+011 2.1260e+001
2.0517e+012 6.8170e+001
2.6422e+012 8.7790e+001
4.9841e+012 1.6560e+002
5.0142e+013 1.6660e+003
2.1634e+010 7.18BOe-001
2.1535e+011 7.1550e+000
7.1120e+009 2.3630e-001
3.3468e+010 1.1120e+000
3.0489e+011 1.0130e+O01
1.1416e+011 3.7930e+000

Ba/cm3

3.8776e+006
3.8073e+005
1.3461e+005
7.8662e+006
3.1613e+005
2.9796e+005
2.2611e+003
2.3935e+002
3.8554e+002
9,4905e+004
5. 1615e+005
5 .8793e+005
4.1588e+006
1.9851e+006
1.6920e+006
4.1773e+006
7.1484e+004
1.6920e+006
3.9331e+006
3. 9701e+005
5.0283e+007
6.4676e+006
1.1270e+007
1.4822e+005
3.7444e+006
4.2735e+006
7.8662e+005
2.5223e+006
3.2482e+006
6.1272e+006
6.1642e+007
2.6596e+004
2.6473e+005
8.7431e+003
4 .1 144e+004
3.7481e+005
1.4034e+005

i

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

Enercry Ativity Fluence Rate
MeV ohotons/sec MeV/cm2 /sec

No Buildup
0.015 2.845e+08 1.344e-187
0.02 6.183e+11 5.156e-82

Results
Fluence Rate
MeV/cM2 sec
With Buildup
1.043e-25
6.867e-22

Exnosure Rate
mRLhr

No BuilduP
1. 153e-188
1. 786e-83

Exposure Rate
mR/hr

With Buildup
8.944e-27
2. 379e-23

NO 1:U1.oUp
1 a4AP-1 R79 . R4asA+OR

wicn BullCUO NO i5U3u1 of Ifp
9 R41+flR 1 . fl4 - 1 1 6p-1 R PR

WIM Bulictup



Page
DOS File
Run Date
Run Time
Duration

Energy
MeV

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

3
lSP24RDP.MS5
August 18, 2005
10:33:08 AM
00:00:23

C-RADN- 1 135
Page 266

Activitv
photons / sec

6.381e+13
1.405e612
6.594e+12
1.914e+12
7.437e+12
7.069e+12
1.128e+13
5.004e+13
4.150e+13
2.115e+14
3.218e+14
4.833e+14
3.874e+14
1. 341e+14
7.818e+13
1.498e+13
2.521e+10
1.447e+05
6.857e+08

1.823e+15

Fluence Rate
MeV/cml2/sec
No Buildup
9.769e-23
2.603e-09
5.969e-03
7.671e-01
5.755e+02
4. 692e+03
5.764e+04
5.852e+05
1.162e+06
1.020e+07
2.325e+07
4.824e+07
6.391e+07
3.249e+07
3.743e+07
1.136e+07
3.520e+04
3.028e-01
1.934e+03

2.287e+08

Fluence Rate
MeV/cM 2 /sec
With Buildup

1.S535e-18
3.813e-07
1.222e+00
1.366e+02
5.210e+04
2.293e+05
1.117e+06
7.302e+06
8.627e+06
5.713e+07
1.070e+08
1.920e+08
2.063e+08
9.102e+07
8.364e+07
2.235e+07
5.971e+04
4.715e-01
2.829e+03

7.768e+08

Exposure Rate
mR/hr

!No BuilduR
9.681e-25
1.1Sle-11
1.590e-05
1.524e-D3
9.107e-01
7.179e+00
9.492e+01
1.033e+03
2.204e+03
1.987e+04
4.564e+04
9.416e+04
1.216e+05
5.990e+04
6.298e+04
1.757e+04
4.776e+01
3.747e-04
2.217e+00

4.251e+05

.Exposure Rate
mR/hr :

With Buildur
1.521e-20
1.686e-09
3.255e-03
2.712e-01
8.245e+01
3.508e+02
1.839e+03
1.289e+04
1.636e+04
1.113e+05
2.100e+05
3.747e+05
3.923e+05
1.678e+05
1.407e+'5
3.456e+04
8. 101e+01
5.833e-04
3.243e+00

1.463e+06
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DOS File: 2SP1RADP.MS5
Run Date: August 18, 2005
Run Time: 10:33:54 AM
Duration: 00:01:28

icroShield v5.01 (5.01-00076)
ennsylvania Power & Light Co.

EC-RADN-1 135
Page 267

File Ref:
Date:

By:
. Checked:.

Case Title: Suppression Pool
Description: 1 Hour, RADTRAD + Cs-138, Br-84, Rb-88

Geometry: 7 - Cylinder Volume - Side Shields

II

I

III
I

II
II
IIi

r
II
II

II
II
II

Height
Radius

Source Dimensions
914.4 cm

16.828 cm

Dose Points

30 ft
6.6 in

z
0 cm

0.0 in
#1I

I X X
304.8 cm 457.2 cm

10 ft 0.0 in 15 ft

IIx
II

Shields
Shield Name Dimenion Materialenjsity
Source 8.13e+05 cm3 Water 1
Shield 1 15.24 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

ISource Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Cs-138
I-130
I-131
I-132
1-133
1-134
1-135
La-140

T.=I.:a3i1
Zc." 4-

curies
1.1038e-003
1.7871e+002
1.4634e+003
2.1280e+003
4.6984e+002
1.9539e+001
1.7871e+001
1.6464e+001
2. 9032e-001
1.6960e-002
3.2172e-001
1.7334e-001
1.2511e+003
3.9859e+002
9.4359e+002
4.8636e+003
1.6358e+002
6.9834e+003
1.0176e+004
1.4219e+004
1.1421e+004
1.2421e+004
9.1105e+000

.Si+882

becauerels
4.0842e+007
6.6124e+012
S.4145e+013
7.8734e+013
1.7384e+013
7.2294e+011
6.6124e+011
6.0917e+011
1.0742e+010
6.2753e+008
1 .1903e+010
6 .4137e+009
4.6290e+013
1.4748e+013
3.4913e+013
1.7995e+014
6.0526e+012
2.5839e+014
3.7652e+014
5..2610e+014
4.2257e+014
4.5959e+014
3.3709e+011

8.aeBi

A .n501

ltCi Lqm3
1.3570e-003
2.1970e+002
1.7990e+003
2. 6160e+003
5.7760e+002
2.4020e+001
2.1970e+001
2.0240e+001
3.5690e-001
2.0850e-002
3.9550e-001
2.1310e-0f1
1.5380e+003
4.9000e+002
1.l600e+003
5. 9790e+003
2.0110e+002
8. 5850e+003
1. 2510e+004
1.7480e+004
1.4040e+004
1.5270e+004
1.1200e+001

YM .Qt-+862
I. aoeoe8z 8

Ba/cm3

5.0209e+001
8.1289e+006
6.6563e+007
9. 6792e+007
2.1371e+007
8.8874e+005
8.1289e+005
7.4888e+005
1.3205e+004
7.7145e+002
1.4633e+004
7.8847e+003
5.6906e+007
1.8130e+007
4.2920e+007
2.2122e+008
7.4407e+006
3.1764e+008
4.6287e+008
6.4676e+008
5. 1948e+008
5. 6499e+008
4. 14410e+-005

5 . 19dle+0O9

:

I
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DOS File:
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Nuclide curies beccguerels
La-142 5.3866e+000 1.9930e+011
Mo-99 1.0892e+002 4.0300e+012
Nb-95 8.3703e+000 3.0970e+011
Nd-147 3.1423e+000 1.1627e+011
Np-239 2.2947e+002 8.4904e+012
Pr-143 7.0167e+000 2.5962e+011
Pr-144 6.5840e+000 2.4361e+011
Pu-238 4.9628e-002 1.8362e+009
Pu-239 5.2540e-003 1.9440e+008
Pu-240 8.4760e-003 3.1361e+008
Pu-241 2.0865e+000 7.7199e+010
Rb-86 1.1762e+001 4.3521e+011
Rb-88 3.5124e+003 1.2996e+014
Rh-103m 9.3139e+001 3.4461e+012
Rh-105 6.0683e+001 2.2453e+012
Rh-106 3.7239e+001 1.3779e+012
Ru-103 9.3139e+001 3.4461e+012
Ru-lOS 5.6949e+001 2.1071e+012
Ru-106 3.7239e+001 1.3779e+012
Sb-127 1.0144e+002 3.7531e+012
Sb-129 3.2668e+002 1.2087e+013
Sr-89 1.1225e+003 4.1534e+013
Sr-90 1.4219e+002 5.2610e+012
Sr-91 1.3218e+003 4.8908e+013
Sr-92 1.1722e+003 4.3370e+013
Tc-99m 9.7287e+001 3.5996e+012
Te-127 1.0144e+002 3.7531e+012
Te-127m 1.7294e+001 6.3987e+O11
Te-129 3.4750e+002 1.2858e+013
Te-129m 7.2494e+001 2.6823e+012
Te-131m 2.2947e+002 8.4904e+012
Te-132 1.6627e+003 6.1519e+013
Y-90 5.9308e-001 2.1944e+010
Y-91 5.8535e+000 2.1658e+011
Y-92 5.9528e+0G0 2.2025e+011
Y-93 4.3893e+0Q0 1.6240e+011
Zr-95 8.3378e+000 3.0850e+O11
Zr-97 7.9310e+000 2.9345e+011

uCi/cm3 Balcm2

6.6220e+000 2.4501e+005
1.3390e+002 4.9543e+006
1.0290e+001 3.8073e+005
3.8630e+000 1.4293e+005
2.8210e+002 1. 0438e+007
8.6260e+000 3 ! 1916e+OO5
8.0940e+000 2.9948e+005
6.1010e-002 2.2574e+003
6.4590e-003 2.3898e+002
1.0420e-002 3. 8554e+DO2
2.5650e+000 9.4905e+004
1.4460e+001 5.3502e+005
4.3180e+003 1.5977e+008
1.1450e+002 4.2365e+006
7.4600e+001 2.7602e+006
4.5780e+001 1.6939e+006
1.1450e+002 4.2365e+006
7 .OOlOe+001 2.5904e+006
4.5780e+001 1.6939e+006
1.2470e+002 4.6139e+006
4.0160e+002 1.4859e+007
1.3800e+003 5.1060e+007
1.7480e+002 6.4676e+006
1.6250e+003 6.0125e+007
1.4410e+003 5.3317e+007
1.1960e+002 4.4252e'006
1.2470e+002 4.6139e+006
2. 1260e+001 7. 8662e+005
4.2720e+002 1.5806e+007
8.9120e+001 3. 2974e+006
2.8210e+002 1.0438e+007
2.0440e+003 7.5628e+007
7.2910e-001 2.6977e+004
7.1960e+000 2.6625e+005
7.3180e+000 2.7077e+005
5. 3960e+000 1.9965e+005
1.0250e+001 3.7925e+005
9.7500e+000 3.6075e+005

I
i
I

I

I

i

i
i

I

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

Energv
MeV

0.015

Activity Fluence Rate
photons/sec MeV/cm2 /sec

No Buildup
4.042e+08 1.191e-313

Results
Fluence Rate
MeV/cm2 /sec
With Buildun
3 . 309e-26

Ex2osure Rate
mR/hr

No Builduo
1.022e-314

Exposure Rate
mR/hr

With Buildu=
2.838e-27

me noconsfsec iievlcm-isec nhev/lcrn.sec
Wn Ri ii diun wit-h zThildun

.MR/ar
No Bu i Mun

oW inr
Wi th -Bu i Man I
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Ener Activity
RML photons/sec

0.02 7.059e+11
0.03 8.758e+13
0.04 2.305e+12
0.05 8.088e+12
0.06 2.067e+12
0.08 8.077e+12
0.1 9.578e+12
0.15 4.502e+13
0.2 8.823e+13
0.3 6.744e+13
0.4 3.177e+14
0.5 7.592e+14
0.6 7.339e+14
0.8 1.313e+15
1.0 5.820e+14
1.5 5.700e+14
2.0 1.595e+14
3.0 2.054e+13
4.0 1.249e+12
5.0 1.863e+11

TOTALS: 4.776e+15

Sensitivity
0.015 4.042e+08
0.02 7.059e+11
0.03 8.758e+13
0.04 2.305e+12
0.05 8.088e+12
0.06 2.067e+12
0.08 8.077e+12
0.1 9.578e+12
0.15 4.502e+13
0.2 8.823e+13
0.3 6.744e+13
0.4 3.177e+14
0.5 7.592e+14
0.6 7.339e+14
0.8 1.313e+15
1.0 5.820e+14
1.5 5.700e+14
2.0 1.595e+14
3.0 2.054e+13
4.0 1.249e+12
5.0 1.863e+11

TOTALS: 4.776e+15

Sensitivity
0.015 4.042e.08

Fluence Rate
HeV/cmzjsec
No Build=D
4.582e-137
7.352e-41
1.951e-18
4.711e-09
1.295e-05
1.293e-01
3.607e+00
3.655e+02
2. 775e+03
9.844e+03
1.243e+05
6.190e+05
1.071e+06
4.682e+06
4.060e+06
1.265e+07
7.504e+06
2.498e+06
2.762e+05
6.272e+04

3.356e+07

Variable
0.OOOe+00
9.497e-192
1.035e-58
2.279e-27
7.914e-15
5.446e-10
7.656e-05
,6.145e-03
1.835e+00
2.369e+01
1.596e+02
3.067e+03
2.081e+04
4.587e+04
2.885e+05
3.266e+05
1.583e+06
1.231e+06
5.626e+05
7.445e+04
1.897e+04

4.156e+06

Variable
0.000e+00

Fuence Rate
MeV/cm2 sec
With Buildup
9.094e-23
2.495e-20
7.960e-18
3.774e-08
1.660e-04
2.724e+00
9.863e+01
1.123e+04
7. 882e+04
2.125e+05
2.056e+06
8.169e+06
1. 169e+07
3.794e+07
2.629e+07
5.631e+07
2.673e+07
6.784e+06
6.341e+05
1.284e+05

1.770e+08

3.309e-26
9.094e-23
2.495e-20
1.742e-21
7.615e-14
9.958e-09
2.645e-03
3.215e-01
1.276e+02
1 .602e+03
8.008e+03
1.117e+05
5.732e+05
9. 993e+05
4.334e+06
3.691e+06
1.118e+07
6.540e+06
2.109e+06
2.256e+05
4.942e+04

2.382e+07

3.309e-26

Extosure Rate
mRIhr

No Buildup
1.587e-138
7.286e-43
8.630e-21
1.255e-11
2.573e-08
2.046e-04
5.519e-03
6.018e-01
4.898e+00
1.867e+01
2.423e+02
1.215e+03
2.091e+03
8.905e+03
7.484e+03
2.128e+04
1.160e+04
3.390e+03
3.417e+02
7.190e+01

5.665e+04

(1 of 3)
0.000e+00
3.290e-193
1.026e-60
1.008e-29
2 .108e-17
1.082e-12
1.212e-07
9.402e-06
3.022e-03
4.181e-02
3.028e-01
-5.975e+00
4.084e+01
8.954e+01
5. 488e+02
6.021e+02
2.664e+03
1.S904e+03
7 .633e+02
9. 211e+01
2. 175e+01

6.733e+03

(2 of 3)
0.000e+00

Exnosure Rate

Wjith Bui ldup
3. 150e-24
2.473e-22
3.521e-20
1.005e-10
3.297e-07
4.310e-03
1. 509e-01
1. 849e+01
1. 391e+02
4.032e+02
4.006e+03
1.604e+04
2.281e+04
7.216e+04
4.847e+04
9.474e+04
4.133e+04
9.204e+03
7.845e+02
1. 472e+02

3.103e+05

(30.48 cm)
2 .838e-27
3. 150e-24
2.473e-22
7. 703e-24
2.029e-16
1 .978e-11
4.186e-06
4.918e-04
2.10le-01
2.826e+00
l.'5!9e+Ol
2.176e+02
1.125e+03
1.951e+03
83.243e+03
6 .804e+03
1. 881e+04
1.0o1e+04
2.861e+03
2.791e+02
5.665e+01

5. 048e+04

(60. 96 cm)
2.838e-27

i

I

I

t

I

I

.arnc4 tei i tu
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Enerov

0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

.5.0

Activity
photons/sec

7.059e+11
8.758e+13
2.305e+12
8.088e+12
2.067e+12
8.077e+12
9.578e+12
4.502e+13
8.823e+13
6.744e+13
3.177e+14
7.592e+14
7.339e+14
1.313e+15
5.820e+14
5.700e+14
1.595e+14
2.054e+13
1.249e+12
1.863e+11

Eluence Rate
MeV/cm2 /sec
No Buildun
4.764e-301
2.419e-94
3.693e-45
2.694e-26
1.181e-18
3.387e-11
2.290e-08
6.030e-05
2.248e-03
5.411e-02
2.379e+00
2.969e+01
1.053e+02
1.352e+03
2.575e+03
2.947e+04
3.865e+04
3.241e+04
6.050e+03
1. 919e+03

Fluence Rate
MeV/cm2 Isec
With Buildup

9.094e-23
2.495e-20
1.742e-21
1.998e-20
4.626e-17
2.240e-09
2.818e-06
1.249e-02
4.910e-01
8.442e+00
2.486e+02
2.183e+03
5.738e+03
4.586e+04
6.113e+04
3.845e+05
3.516e+05
1.898e+05
2.707e+04
7.092e+03

Exposure Rate
mg/ hr

No Buildun
1.650e-302
2.397e-96
1.633e-47
7.176e-29
2.345e-21
5.359e-14
3.504e-11
9.930e-08
3.968e-06
1.026e-04
4.635e-03
5.827e-02
2.056e-01
2.571e+00
4.746e+00
4.959e+01
5.971e+'03
4.398e+01
7.484e+00
2.200e+00

Exposure Rate
iR/hr

With fBuildu
3.150e-24
2.473e-22
7.703e-24
5.321e-23
9.187e-20
3.545e-12
4. 311e-09
2.056e-05
8.666e-04
1.60le-02
4.843e-01
4.285e+'0
1. 120e+01
8.722e+01
1.127e+02
6.469e+02
5.438e+02
2.575e+02
3.348e+01
8.130e+00

I

I
I

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

4.776e+15

Sensitivity
4.042e+08
7.059e+11
8.758e+13
2.305e+12
8.088e+12
2.067e+12
B.077e+12
9.578e+12
4.502e+13
8.823e+13
6.744e+13
3.177e+14
7.592e+14
7.339e+14
1.313e+15
5.820e+14
5.700e+14
1.595e+14
2.054e+13
1. 249e+12
1.863e+11

1.126e+05

Variable
0.OOOe+00
0.OOOe+00
6.192e-130
6.574e-63
1.013e-37
2.845e-27
1. 682e-17
9.644e-14
2.249e-09
2.420e-07
2.073e-05
2.079e-03
4.757e-02
2.709e-01
7.062e+O0
2.253e+01
6.042e+02
1.328e+03
2.024e+03
5.290e+02
2.079e+02

1.075e+06

3.309e-26
9.094e-23
2.495e-20
1. 742e-21
1.998e-20
3.663e-20
1. 611e-15
2.157e-11
9,942e-07
1.200e-04
7.145e-03
4.502e-01
6.881e+00
2.775e+01
4.200e+02
8.878e+02
1. 201e+04
1.758e+04
1.628e+04
3.137e+03
9.940e+02

1. 706e+02

(3 of 3)
0.OOOe+00
0.OOOe+00
6.136e-132
2.907e-65
2.699e-40
5.651e-30
2.662e-20
1.475e-16
3.703e-12
4.272e-10
3.933e-08
4.050e-06
9.338e-05
5.288e-04
1.343e-02
4.154e-02
1. 017e+00
2.053e+00
2.746e+00
6.544e-01
2.383e-01

1. 706e+03

(91.44 cm)
2.838e-27
3.150e-24
2.473e-22
7.703e-24
5.321e-23
7.277e-23
2.549e-18
3.301e-14
1.637e-09
2.118e-07
1.355e-05
8.772e-04
1. 351e-02
5.416e-02
7.990e-01
1. 636e+00
2.021e+01
2 .718e+01
2.209e+01
3.881e+00
1.140e+00

TOTALS: 4.776e+15 4.723e+03 5.134e+04 6.764e+00 7. 70Qe+Ol1
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File Ref:
Date:

By:
Checked:

Case Title: Suppression Pool
Description: 1 Hour, RADTRAD + Cs-138, Rb-88, Br-84

Geometry: 7 - Cylinder Volume - Side Shields

I II f

I t

'I

I I
I I

I,

III

II

I I

I P
P I .

z

Height
Radius

Source Dimensions
914.4 cm

16.828 cm
30 ft

6.6 in

0cm
0.0 in

Dose Points

# 1 304.8 cm
10 ft 0.0 in

X
457.2 cm

15 ft

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+05 cm3 Water 1
Shield 1 15.24 cmConcrete2.35
Transition
Air Gap
Wall Clad

Air
Air

.953 cm Iron

0.00122
0.00122
7.86

Source Input
Grouping Method s Standard Indices

Nwnber of Groups s 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nuc 1ide
Am-241
Ba-137m
Ba-139
Ba-140
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Cs-138
I-131
1-132
I-133
I-134
I-135
La-140
La-141

T _1 1E

curies
1.1071e-003
1.7871e+002
4.6968e+001
2.0946e+003
4.9701e-002
1.9449e+001
1.5463e+001
1.6464e+001
2. 9032e-001
1. 6960e-002
3.2090e-001
1.7334e-001
1.2511e+003
3.9240e+002
9.4359e+002
6.2350e-001
6.8337e+003
9.6799e+003
1.1372e+004
9.9728e+001
5.9357e+003
9.0454e+000
2.0450e+000

?: 3M9981
% q3S2.+(nO1

Library : Grove
beccuerels ±tCi/cm3
4.0963e+007 1.3610e-003
6.6124e+012 2.1970e+002
1.7378e+012 5.7740e+001
7.7500e+013 2.5750e+003
1.8389e+009 6.1100e-002
7.1963e+011 2.3910e+001
5.7215e+011 1.9010e+001
6.0917e+011 2.0240e+001
1.0742e+010 3.5690e-001
6.2753e+008 2.0850e-002
1.1873e+010 3.9450e-001
6.4137e+009 2.131e-001
4.6290e+013 1.5380e+003
1.4519e+013 4.8240e+002
3.4913e+013 1.1600e+003
2.3070e+010 7.6650e-001
2.5285e+014 8.4010e+003
3.5816e+014 1.1900e+004
4.2076e+014 1.3980e+004
3.6899e+012 1.2260e+002
2.1962e+014 7.2970e+003
3.3468e+011 1.1120e+001
7.5665e+010 2.5140e+000

§:2 172;++ 22 2:7 7§7 +0
2. 1,962.p*14 7. 7970%-+DO2

Ba/cm 3
5.0357e+001
8.1289e+006
2.1364e+006
9.5275e+007
2.2607e+003
8.8467e+005.
7.0337e+005
:7.4888e+005
1.3205e+004
7.7145.e+002
1.4597e+004
7.8847e+003
5.6906e+007
1.7849e+007
4 .2920e+007
2,8361e+004
33.1084e+008
4.4030e+008
5.1726e+008
4.5362e+006
2.6999e+008
4.1144e+005
S9.3018e+004

? S992991692 19000

I

I

I

I

i

I
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Nucl ide
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rb-88
Rh-103mn
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb- 12 9
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
1.0103e+002
8.3703e+000
3.0862e+000
2.1036e+002
7.0167e+000
6.5840e+000
4.9628e-002
5.2540e-003
8.4760e-003
2.0865e+000
1.1640e+001
6.4424e+002
9.2732e+001
5.6949e+001
3 .7239e+001
9.2732e+001
1.9124e+001
3.7239e+001
9.7287e+001
1.0811e+002
1.1225e+003
1. 4219e+002
7.9473e+002
1.9539e+002
9.4359e+001
1.0062e+002
1.7294e+001
1.6627e+002
7.2242e+001
1.9539e+002
1.5626e+003
5.8917e-001
5. 8202e+000
2.8430e+000
2 .7136e+000
8.3052e+000
5.9389e+000

becauerels
3.7381e+012
3.0970e+011
1.1419e+011
7.7832e+012
2.5962e+011
2.4361e+011
1.8362e+009
1.9440e+008
3.1361e+008
7.77199e+010
4. 3069e+011
2.3837e+013
3.4311e+012
2.1071e+012
1.3779e+012
3.4311e+012
7 .0759e+011
1. 3779e+012
3.5996e+012
3. 9999e+012
4.1534e+013
5.2610e+012
2.9405e+013
7.2294e+012
3.4913e+012
3.7230e+012
6.3987e+011
6.1519e+012
2.6729e+012
7.2294e+012
5.7817e+013
2.1799e+010
2.1535e+011
1.0519e+011
1.0040e+011
3.0729e+011
2.1974e+011

UCi/cm3  Ba/cm3

1.2420e+002 4.5954e+006
1.0290e+001 3.8073e+005
3.7940e+000 1.4038e+005
2.5860e+002 9.5682e+006
8.6260e-000 3.1916e+005
8.0940e+000 2.9948e+005
6.1 O1Oe-002 2.2574e+003
6.4590e-003 2.3898e+002
1.042 Oe-002 3.8554e+002
2.5650e+000 9.4905e+004
1.4310e+001 5.2947e+005
7.9200e+002 2.9304e+007
1.1400e+002 4.2180e+006
7.0010e+001 2.5904e+006
4.5780e+001 1.6939e+006
1.1400e+002
2.3510e+001
4.5780e+001
1.1960e+002
1.3290e+002
1.3800e+003
1.7480e+002
9.7700e+002
2.4020e+002
1.1600e+002
1.2370e+002
2.1260e+001
2.0440e+002
8.8810e+001
2.4020e+002
1.9210e+003
7.2430e-001
7.1550e+1000
3.4950e+000
3.3360e+000
1.0210e+001
7.3010e+000

4.2180e+006
8.6987e+005
1.6939e+006
4.4252e+006
4.9173e+006
5.1060e+007
6.4676e+006
3.6149e+007
8.8874e+006
4.2920e+006
4.5769e+006
7.8662e+005
7.5628e+006
3.2860e+006
8.8874e+006
7.1077e+007
2.6799e+004
2.6473e+005
1.2932e+005
1.2343e+005
3.7777e-005
2.7014e+005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
20
25

i

II

Eneray

0.015
0.02

Results
Activity Fluence Rate Fluence Rate Exposure Rate Ex&osure Rate

Dhotons/sec MeVcm2/sec MeV/cn2/Sec mg/hr mRlhr
No Buildup With Buildup No Builduo With Buildup

3.466e+08 1.022e-313 2.838e-26 8.764e-315 2.434e-27
6.789e+11 4.406e-137 8.746e-23 1.526e-138 3.030e-24

No Buildup Witla Buildu,
n n fir I A^zrgnjn I nYOs-11 I Qlpa-74

INo Bug3ea
R 7AA=-o_11 R

With -Buildup
9) 41Am'7



Page :
DOS File:
Run Date:
Run Time:
Duration:

3
2SP8RADP.MS5
August 18, 2005
10:36:53 AM
00:01:29

C-.RADN- 135
Page 273

Energy
NeV

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

0.015
0.02

Activity
photons/sec

7.273e+13
1.553e+12
7.602e+12
2.018e+12
7.859e+12
8.560e+12
1.271e+13
6.160e+13
5.271e+13
2.330e+14
5.033e+14
5.541e+14
4.805e+14
2.388e+14
1.952e+14
4.189e+13
6.922e+11
3.471e+08
3.418e+10

2.476e+15

Sensitivity
3.466e+08
6.789e+11
7.273e+13
1.553e+12
7.602e+12
2.018e+12
7.859e+12
8.560e+12
1.271e+13
6.160e+13
5.271e+13
2.330e+14
5.033e+14
5.541e+14
4.805e+14
2.388e+14
1.952e+14
4.189e+13
6. 922e+11
3.471e+08
3.418e+10

2.476e+15

Sensitivity
3.466e+08
6.789e+11

Fluence Rate
MeV/cm 2 /sec
No Buildup
6.105e-41
1.315e-18
4.428e-09
1.264e-05
1.258e-01
3 .223e+00
1.032e+02
1.937e+03
7.693e+03
9.118e+04
4.103e+05
8.087e+05
1.714e+06
1.666e+06
4.331e+06
1.-970e+06
8.419e+04
7.672e+01
1.150e+04

1.llOe+07

Variable
0.OOOe+00
9.134e-192
8.596e-59
1.536e-27
7.438e-15
5.317e-10
7.449e-05
5.492e-03
5.182e-01
1.654e+01
1.248e+02
2.249e+03
1.379e+04
3.463e+04
1.056e+05
1.340e+05
5.422e+05
3.234e+05
1.896e+04
2.068e+01
3.479e+03

1.178e+06

Variable
0.OOOe+00
4.58le-301

Fluence Rate
MeV/cm2 /sec
With Buildup
2 .072e-20
5.364e-18
3.547e-08
1.620e-04
2.650e+00
8.814e+01
3.170e+03
5.503e+04
1.661e+05
1.508e+06
5.416e+06
8.822e+06
1.389e+07
1.079e+07
1.928e+07
7.018e+06
2.286e+05
1.761e+02
2.355e+04

6.720e+07

2.838e-26
8.746e-23
2.072e-20
1.174e-21
7.157e-14
9.722e-09
2.574e-03
2.873e-01
3.603e+01
1.119e+03
6.259e+03
8.190e+04
3.800e+05
7.544e+05
1.586e+06
1.515e+06
3.828e+06
1.717e+06
7.106e+04
6.267e+01
9.064e+03

9.950e+06

2.838e-26
8.746e-23

Exposure Rat
mR/hr

No Buildup
6.051e-43
5.815e-21
1. 179e-11
2.512e-08
1. 99le-04
4.932e-03
1. 699e-01
3.419e+00
1. 459e+01
1. 777e+02
8.054e+02
1. 578e+03
3. 260e+03
3.071e+03
7.287e+03
3.047e+03
1.142e+02
9.49le-02
1.319e+01

1.937e+04

(1 of 3)
0. OOOe+00
3.164e-193
8.519e-61.
6.791e-30
1.982e-17
1.056e-12
1. 179e-07
8.402e-06
8. 533e-04
2.919e-02
2.367e-01
4.382e+00
2.707e+01
6.759e+01
2.009e+02
2.470e+02
9.122e+92
5.000e+02
2.572e+01
2.i559e-02
3.989e+0O

1. 989e+03

(2 of 3)
0. 00Oe+00
1.587e-302

Exoosure Rate
mRfhr

With Buildup
2.053e-22
2.372e-20
9.449e-11
3.218e-07
4.194e-03
1.348e-01
5.220e+00
9.712e+01
3.151e+02
2.938e+03
1.063e+04
1.722e+04
2.642e+04
1.989e+04
3.244e+04
1.085e+04
3. 101e+02
2.179e-01
2.700e+-01

1.211e+05

(30.48 cm)
2.434e-27
3 .030e-24
2.053e-22
5.190e-24
1.907e-16
1. 931e-11
4.073e-D6
4.395e-04
5.933e-02
1.975e+00
1.187e+01
1.596e+02
7.459e+02
1.473e+03
3.018e+03
2 .792e+03
6.441e+03
2. 656e+03
9.64le+01
7.753e-02
1 .039e+0l

1.740e+04

(60.96 cm)
2.434e-27
3.030e-24

I-

Sensitivity
On1 ' Agga-lnQ

Variable
n nnnA-ln -) OC)O^ nr

*(2-of 3)
A~ An _.A

(60.96 cm)
lb A n A - ^"
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Energv
MeV

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
:0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

Actiyity
photons/sec

7. 273e+13
1.553e+12
7.602e+12
2.018e+12
7.859e+12
8.560e+12
1.271e+13
6.160e+13
5.271e+13
2.330e+14
5.033e+14
5.541e+14
4.805e+14
2.388e+14
1.952e+14
4.189e+13
6.922e+11
3.471e+08
3.418e+10

2.476e+15

Sensitivity
3.466e+08
6 .789e+11
7.273e+13
1.553e+12
7.602e+12
2.018e+12
7.859e+12
8.560e+12
1.271e+13
6.160e+13
5.271e+13
2.330e+14
5.033e+14
5.541e+14
4.805e+14
2.388e+14
1.952e+14
4.189e+13
6.922e+11
3 .471e÷0B
3.418e+10

2.476e+15

Fluence Rate
MeV/cm2 /sec
No Build=
2.009e-94
2.488e-45
2.532e-26,
1.153e-18
3.295e-11
2.047e-08
1.703e-05
1.570e-03
4.229e-02
1.744e+00
1. 968e+01
7.952e+01
4.949e+02
1.056e+03
1.009e+04
1.015e+04
1. 092e+03
1.680e+00
3.520e+02

2.334e+04

Variable
0.OOOe+00
0.OOOe+00
5.142e-130
4.429e-63
9.521e-38
2.777e-27
1.637e-17
8.618e-14
6.349e-10
1. 690e-07
1.620e-05
1.524e-03
3.154e-02
2.045e-01
2.585e+00
9.246e+00
2.069e+02
3.486e+02
6.820e+01
1.469e-01
3.812e+01

Fluence Rate Exposure Rati
MeV/cm2 /sec
With BuilduP
2.072e-20
1.174e-21
1.877e-20
4.516e-17
2.179e-09
2.518e-06
3.526e-03
3.428e-01
6.598e+00
1.823e+02
1.447e+03
4.332e+03
1.679e+04
2 .508e+04
1.316e+05
9. 233e+04
6.396e+03
7.518e+00
1.301e+03

2.795e+05

2.838e-26
8.746e-23
2.072e-20
1.174e-21
1.877e-20
3.577e-20
1.567e-15
1.928e-11
2.807e-07
8.380e-05
5.584e-03
3.301e-01
4.562e+00
2.095e+01
1.538e+02
3.643e+02
4.113e+03
4.615e+03
5.486e+02
8.714e-01
1.823e+02

mR/hr
No Buildun
1.991e-96
1.lOle-47
6.745e-29
2.289e-21
5.214e-14
3.132e-l1
2.804e-08
2.770e-06
8.022e-05
3.399e-03
3.863e-02
1.552e-01
9.413e-01
1.9479e+00
1.698e+01
1. 570e+01
1.482e+00
2.079e-03
4.035e-01

3.765e+01

(3 of 3)
0. OOOe+0O
0.OOOe+00
5.096e-132
1.959e-65
2.536e-40
5.517e-30
2.590e-20
1.318e-16
1.046e-12
2.982e-10
3.074e-08
2.970e-06
6.191e-05
3.992e-04
4.917e-03
1. 704e-02
3.481e-01
5.391e-01
9. 253e-02
1. 818e-04
4.370e-02

eExposure-Rate
mR/hr

With Buildup
2.053e-22
5.190e-24
5.OOle-23
8.970e-20
3.449e-12
3.853e-09
5. 806e-06
6.050e-04
1.252e-02
3.551e-01
2.841e+00
8.456e+00
3.193e+01
4.623e+01
2.215e+02
1.428e+02
8.677e+00
9.301e-03
1.491e+00

4.643e+02

(91.44 cm)
2.434e-27.
3.030e-24
2.053e-22
5.190e-24
5.0Ole-23
7.104e-23
2.480e-18
2.950e-14
4.623e-10
1 .479e-07
1.059e-05
6.432e-04
8 .954e-03
4.089e-02
2.925e-01
6.714e-01
6.920e+00
7.136e+00
7.443e-01
1.078e-03
2.090e-0l

I

6.741e+02 1.000e+04 1.046e+00 1.602e+01
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1
2SP24RDP. MS5 Ec-RADN-1135
August 18, 2005 Page 275
10:35:23 AM
00:01:29

File Ref:
Date: _

By:
Checked:

Case Titles Suppression Pool
Description: 24 Hour, RADTIRAD + Cs-138, Rb-88, Br-84

Geometry: 7 - Cylinder Volume - Side Shields

I
I
t

II

II
II 0
1
I
II
II

f

Height
Radius

*1
10

Source Dimensions
914.4 cm
16.828 cm

Dose Points

30 ft
6.6 in

z
0 cm

0.0 in
304.8 cm

ft 0.0 in

y
457.2 cm

15 ft

Shields
Shield Name Dimension MaterialDensity
Source 8.13e+0S cm3  Water 1
Shield 1 15.24 cmConcrete2.35
Transition Air 0.00122
Air Gap Air 0.00122
Wall Clad .953 cm Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons c 0.015 : Excluded

Library * Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Br-84
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Cs-138
1-131
1-132
I-133
I-134
I-135
La-140
La-141

i'>I347
L.'A Vi

curipes
1.1103e-003
1.7871e+002
1.8042e-002
2.0198e+003
4,.0591e-011
1.9205e+001
1.1055e+001
1.6375e+001
2. 8999e-001
1.6993e-002
3.1879e-001
1.7334e-001
1.2511e+003
3.7866e+002
9. 4359e+002
6.6092e-010
6.5344e+003
8.3784e+003
6.6840e+003
3.7312e-004
1.0973e+003
8.8421e+000
1.207le-001

3.1yi5e-881
1.OQUI-0-00

becquerels
4.1081e+007
6. 6124e+012
6.6756e+008
7.4732e+013
1.5019e+000
7.1060e+011
4.0902e+011
6.0586e+011
1.0730e+010
6.2873e+008
1.1795e+010
6.4137e+009
4 .6290e+013
1.4010e+013
3.4913e+013
2.4454e+001
2.4177e+014
3.1000e+014
2.4731e+014
1.3806e+007
4.0601e+013
3.2716e+011
4.4664e+009

. Afe4+8O 0
4 .060190.013

uci/cm3
1.3649e-003
2.1970e+002
2.2180e-002
2.4830e+003
4.9900e-011
2.3610e+001
1.3590e+001
2.0130e+001
3.5650e-001
2.0890e-002
3.9190e-001
2.131Oe-001
1.5380e+003
4.6550e+002
1.1600e+003
8.1250e-010
8.0330e+003
1 .0300e+004
8.2170e+003
4.5870e-004
1.3490e+003
1.0870e+001
1.4840e-001

1.349)04301

BQ/cm3

5.0503e+001
8.1289e+006
8.2066e+a02
9.1871e+"07
1.8463e-006
8.7357e+005
5.0283e+005
7.4481e+005
1. 3191e+004
7 .7293e+002
1.4500e+004
7.8847e+003
5.6906e+007
1.7223e+007
4.2920e+007
3.0063e-005
2.9722e+008
3.8110e+008
3.0403e+008
1. 6972e+001
4.9913e+007
4.0219e+005
5.4908e+003

§:9;38++02
4 QQ41 +ffl)7
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Nuclide
1o-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rb-88
Rh-103m
Rh-lOS
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-.97

curies
8.5248e+001
8.3703e+000
2. 9593e+000
1.7294e+002
6.9500e+000
6.5506e+000
4.9709e-002
5.2621e-003
8.4760e-003
2.0865e+000
1.1347e+001
1.2926e+001
9.143le+001
4.3641e+001
3.7199e+001
9.1837e+001
1.5716e+000
3.7199e+001
8.6469e+001
8.7282e+000
1.1055e+003
1.4219e+002
2.4777e+002
3.2586e+000
8.2320e+001
9.3952e+001
1.7294e+001
5.5452e+001
7.1412e+001
1.3471e+002
1.3552e+003
5.847Oe-001
5.8202e+000
1.9222e-001
9.0454e-001
8.2401e+000
3.0854e+000

becauerels
3.1542e+012
3.0970e+011
1.0949e+011
6.3987e+012
2.5715e+011
2.4237e+011
1 .8392e+009
1.9470e+008
3.1361e+008
7 .7199e+010
4 .1986e+O11
4.7825e+011
3.3829e+012
1.6147e+012
1.3763e+012
3.3980e+012
5.8148e+010
1.3763e+012
3.1993e+012
3.2294e+011
4.0902e+013
5.2610e+012
9.1676e+012
1.2057e+011
3.0458e+012
3.4762e+012
6.3987e+01l
2.0517e+012
2.6422e+012
4.9841e+012
5.0142e+013
2.1634e+010
2.1535e+011
7.1120e+009
3 .3468e+-'010
3.0489e+011
1.1416e+011

ACilcm3  Ba/cm3

1.0480e+002 3.8776e+006
1.0290e+001 3.8073e+005
3.6380e+000 1.3461e+005
2,1260e+002 7.8662e+006
8.5440e+000 3.1613e+005
8.0530e+000 2.9796e+005
6.1110e-002 2.2611e+003
6.4690e-003 2.3935e+002
1.0420e-002 3.8554e+002
2.5650e+000 9.4905e+004
1.3950e+001 5.1615e+005
1.5890e+001 5.8793e+005
1.1240e+002 4.1588e+006
5.3650e+001 1.9851e+006
4.5730e+001 1.6920e+006
1.1290e+002 4.1773e+006
1.9320e+000 7.1484e+004
4.5730e+001 1.6920e+006
1.0630e+002 3.9331e+006
1.0730e+001 3.9701e+005
1.3590e+003 5.0283e+007
1.7480e+002 6.4676e+006
3.0460e+002 1.1270e+007
4.0060e+000 1.4822e+005
1.0120e+002 3.7444e+006
1.1550e+002 4.2735e+006
2.1260e+001 7.8662e+005
6.8170e+001 2.5223e+006
8.7790e+001 3.2482e+006
1.6560e+002 6.1272e+006
1.666Oe+003 6.1642e+007
7.1880e-001 2.6596e+004
7.1550e+000 2.6473e+005
2.3630e-001 8.7431e+003
1.112Oe+"00 4.1144e+004
1.0130e+001 3.7481e+005
3.7930e+000 1.4034e+005

I
I

I

I

I
II

I
iI

It I
iI

i

I
i
I

i
El

Buildup
The material reference is : Shield 1

Integration Parameters
Radial
Circumferential
Y Direction (axial)

I

20
20
25

.eV

Results
Activity Fluence Rate Fluence Rate Exposure Rate Exyosure Rate

photons/sec MeV/cm2/sec MeVcmr 2lsec mR/hr mRLhr
No Buildup With Builduo No Buildup With Buildup

2.845e+08 8.385e-314 2.329e-26 7.192e-315 1.998e-27
6.183e+11 4.014e-137 7.967e-23 1.390e-138 2.760e-24

0.015
0.02

I.I

1.. I
A ^IC 'I CAC..AO 0 15c Il 1A

With Buildup
n 12nn_ "be

go BuildIM
,7 Inn- 111C

Wjj�jh S3ailduo
I f% nn - -11 -7
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Eneroy Activit%
I= photons/s

Fluence Rate Fluence Rate Exposure Rati

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

0.015
0.02
0.03
D.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

TOTALS:

6.381e+1:
1.405e+1
6.594e+1:
1.914e+1;
7.437e+1:
7.069e+1:
1.128e+1:
5.004e+1:
4.150e+1:
2. 115e+1l
3.218e+1'
4.833e+14
3.874e+1l
1.341e+1l
7.818e+1.
1.498e+1.
2.521e+1(
1.447e+0!
6.857e+W1

1. 823e+1'

Sensitivit
2.845e+OE
6.183e+11
6.381e+13
1.405e+12
6.594e+12
1. 914e+l2
7.437e+12
7.069e+12
1. 128e+13
5.004e+13
4.150e+13
2.115e+14
3.218e+14
4.833e+14
3.874e+14
1.341e+14
7.818e+13
1 .498e+13
2.521e+10
1.447e+05
6.857e+08

1. 823e+15

ec MeV/cm2/sec MeVlcm2 lsec
No Buildun With Buildur

3 5.357e-41 1.818e-20
2 1.189e-18 4.850e-18
2 3.841e-09 3.077e-08
2 1.200e-05 1.537e-04
2 1.190e-01 2.508e+00
2 2.662e+00 7.279e+01
3 9.156e+01 2.812e+03
3 1.574e+03 4.470e+04
3 6.057e+03 1.308e+05
4 8.278e+04 1.369e+06
4 2.624e+05 3.463e+06
I 7.054e+05 7.695e+06
I 1.381e+06 1.120e+07
I 9.354e+05 6.057e+06
3 1.735e+06 7.724e+06
3 7.046e+05 2.509e+06
0 3.066e+03 8.326e+03
5 3.198e-02 7.342e-02
3 2.308e+02 4.725e+02

5

.y
3

I

i

7

I

5.818e+06

Variable
0.OOOe+00
8.320e-192
7.541e-59
1. 389e-27
6.452e-15
5.044e-10
7.049e-05
4.535e-03
4.597e-01
1.344e+01
9.823e+01
2.042e+03
8.819e+03
3.021e+04
8.514e+04
7.525e.04
2.172e+05
1.156e+05
6.905e+02
8.620e-03
6.981e+01

5.351e+05

4.020e+07

2.329e-26
7. 967e-23
1.818e-20
I.061e-21
6.208e-14
9.223e-09
2.436e-03
2.373e-01
3.197e+01
9.088e+02
4.927e+03
7.435e+04
2.430e*05
6.581e+05
1.279e+06
8.504e+05
1.533e+06
6.141e+05
2.588e+03
2.612e-02
1. 819e+02

5.261e+06

mR/hr
No Buildup
5.309e-43
5.258e-21
1.023e-11
2.383e-08
1.884e-04
4.073e-03
1. 508e-01
2.778e+00
1.149e+01
1.613e+02
5.150e+02
1. 377e+03
2.628e+03
1.724e+03
2.919e+03
1. 090e+03
4.160e+00
3 .956e-05
2.646e-01

1.043e+04

(1 of 3)
0. 000e+00
2.882e-193
7.474e-61
6. 142e-30
1.719e-17
1.002e-12
1.116e-07
6. 938e-06
7.571e-04
2.372e-02
1.863e-01
3.978e-00
1 .731e+01
5.896e+01
1. 619e+02
1.387e+02
3.654e+02
1.788e+02
9.368e-01
1.066e-05
8 .003e-02

9.263e+02

Exoosure Rate
mR/hrL

With Buildup
1.802e-22
2.145e-20
8 196e-11
3.053e-07
3.969e-03
1.114e-01
4.631e+00
7.889e+01
2.481e+02
2.667e+03
6.797e+03
1.502e+04
2.129e+04
1.117e+04
1.299e+04
3.881e+03
1.130e+01
9.083e-05
5.417e-01

7.416e+04

(30.48 cm)
1. 998e-27
2.760e-24
1.802e-22
4.694e-24
1.654e-16
1.832e-11
3.854e-06
3.630e-04
5.264e-02
1.604e+00
9.347e+00
1.449e+02
4.7 69e+02
1.284e+03
2.432e+03
1.568e+03
2.580e+03
9.496e+02
3.511e+00
3.231e-05
2.085e-01

9.450e+03

0.015
0.02

Sensitivity Variable
2.845e+08 0.OOe+0Q
6.183e+11 4.173e-301

2.329e-26
7.967e-23

(2 of 3)
0 . 060+00
1.445e-302

: (60.96 cm)
1 .998e-27
2.760e-24 I

I 11 . n 1 C;I
Sensitivity Variable

9 da'osnp n nnn='.nn
(2 of 3)

n% nn- . nn
460.96 cm)

"> 100^ ')
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I
Eneror Activity
Mey photons/sec

jBe g Fluence Rate

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0
5.0

6.381e+13
1. 405e+12
6. 594e+12
1.914e+12
7.437e+12
7 .069e+12
1.128e+13
5.004e+13
4.150e+13
2.115e+14
3.218e+14
4.833e+14
3.874e+14
1.341e+14
7.818e+13
1 .498e+13
2.521e+10
1.447e+05
6.857e+08

MeV/cm2 /sec
No Buildup
1.762e-94
2.250e-45
2.196e-26
1.093e-18
3.118e-11
1.690e-08
1.511e-05
1 .275e-03
3.329e-02
1.584e+00
1.258e+01
6. 936e+01
3.989e+02
5.931e+02
4.042e+03
3.629e+03
3.978e+01
7.004e-04
7.062e+00

TOTALS: 1.823e+15

Sensitivity
0.015 2.845e+08
0.02 6.183e+11
0. 03 6.381e+13
0.04 1.405e+12
0.05 6.594e+12
0.06 1.914e+12
0.08 7.437e+12
0.1 7.069e+12
0.15 1.128e+13
0.2 5.004e+13
0.3 4.150e+13
0.4 2.115e+14
0.5 3.218e+14
0.6 4.833e+14
0.8 3.874e+14
1.0 1.341e+14
1.5 7.818e+13
2.0 1.498e+13
3.0 2.521e+10
4.0 1.447e+05
5.0 6.857e+08

TOTALS: 1.823e+15

8.794e+03

Variable
0.OOOe+00
0.OOOe+00
4.511e-130
4.006e-63
8.259e-38
2.635e-27
1. 549e-17
7.117e-14
5.633e-10
1.373e-07
1.276e-05
1. 384e-03
2.017e-02
1.784e-01
2.084e+00
5.192e+00
8. 288e+01
1.247e+02
2.484e+00
6.125e-05
7.649e-01

.MeV/cm2 /sec
With Buildup
1.818e-20
1.06le-21
1.629e-20
4.284e-17
2.062e-09
2.080e-06
3.128e-03
2.785e-01
5.195e+00
1. 655e+02
9.254e+02
3.779e+03
1.353e+04
1.408e+04
5.273e+04
3.302e+04
2.329e+02
3.134e-03
2.SlOe+01

1.185e+05

2.329e-26
7.967e-23
1.818e-20
1.061e-21
1.629e-20
3.393e-20
1.483e-15
1. 592e-11
2.491e-07
6.808e-05
4.397e-03
2. 997e-01
2.917e+00
1.827e+01
1.239e+02
2.045e+02
1.647e+03
1.650e+03
1.998e+01
3.632e-04
3.658e+-00

Exposure Rate
mR/hr

No Buildup
1.747e-96
9.953e-48
5.850e-29
2.172e-21
4.934e-14
2.586e-11
2.488e-08
2.251e-06
6.316e-05
3.085e-03
2.470e-02
1.354e-01
7.588e-0l
1.093e+00
6.801e+00
5.612e+00
5.397e-02
8.665e-07
8.096e-03

Exposure Rate
mR/hr

With Buildup
1.802e-22
4.694e-24
4.338e-23
8.509e-20
3.264e-12
3.182e-09
5.151e-06
4.915e-04
9.854e-03
3.224e-01
1.816e+00
7.376e+00
2.574e+01
2.596e+01
8.872e+01
5.105e+01
3.160e-01
3.877e-06
2.992e-02

1.449e+01

(3 of 3)
0.OOOee+00
0. OOOe+00
4.47le-132
1.772e-65
2.200e-40
5.233e-30
2.45le-20
1.089e-16
9.276e-13
2.423e-10
2.420e-08
2.696e-06
3.958e-05
3.482e-04
3.964e-03
9.570e-03
1. 394e-01
1. 928e-01
3.370e-03
7.577e-08
8.768e-04

!

2.013e+02

(91.44 cm)
1.998e-27
2.760e-24
1.802e-22
4.694e-24
4.338e-23
6.739e-23
2.347e-18
2.436e-14
4. 10le-10
1. 202e-07
8. 340e-06
5.840e-04
5.725e-03
3.567e-02
2. 357e-01
3.770e-01
2.772e+00
2.552e+00
2.711e-02
4.493e-07
4.194e-03

2.183e+02 3.671e+03 3.504e-01 6. D I*e+00



MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page : 1
DOS File: lRBlRADP.MS5 ECRADNII 35

Run Date: August 18, 2005 Pa~g2 79

Run Time: 10:31:11 AM
Duration: 00:00:27

File Ref: _

Date.
By: __

Checked:.

Case Title: Reactor Building Air
Descriptions 1 Sour, RADTRAD + Cs-138, Xe-135=, Xe-138

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.0e+3 cm 131 ft 0.0 in
1.9e+3 cm 63 ft
861.06 cm 28 ft 3.0 in

Dose Points
I X

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

960.12 cm
ft 6.0 in

Shields
Shield Name Dimension MaterialDensity
Source 6.60e+09 cm3  Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups s 25
Lower Energy Cutoff : 0 .015
Photons < 0.015 : Excluded

Library s Grove
Nucl ide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs- 137
Cs-138
I-131
I-132
I-133
I-134
I-135
Kr-85
Kr- 85m
Kr-87
Kr-88
La-140

k,=Agml
E z-2-8_

curies
5.6916e-001
9.2164e+004
7.5461e+005
1.0973e+006
1.0075e+004
9.2164e+003
8. 4836e+003
1.4967e+002
8.7410e+000
1.6584e+002
8.9391e+001
6.4501e+005
2.0552e+005
4.8643e+005
2.5074e+006
3.6001e+006
5.2459e+006
7. 3282e+006
5.8890e+006
6.4033e+006
1.6630e+005
2.6058e+006
3.5314e+006
6.5578e+006
4.6973e+003

3 .S32d4o O006

beccruerels
2.1059e+010
3.4101e+015
2.7920e+016
4.0598e+016
3.7276e+014
3.4101e+014
3.1389e+014
5.5377e+012
3.2342e+011
6.1362e+012
3.3075e+012
2.3866e+016
7.6042e+015
1. 7998e+016
9.2775e+016
1. 3320e+017
1.9410e+017
2.7114e+017
2.1789e+017
2.3692e+017
6.1533e+015
9.6415e+016
1.3066e+017
2.4264e+017
1.7380e+014

1. 06ge aIt
I .3 Di6 -O 11

uLCi /cm3

8.6210e-005
1.3960e+001
1.1430e+002
1.6620e+002
1.5260e+000
1.3960e+000
1.2850e+000
2.2670e-002
1.3240e-003
2.5120e-002
1.3540e-002
9.7700e+001
3.1130e+001
7.3680e+001
3.7980e+002
5.4530e+002
7.9460e+002
1.llOe+003
8.9200e+002
9 .6990e+002
2.5190e+001
3.9470e+002
5.3490e+002
9.9330e+002
7.1150e-DO1

5.6238e+4K

3.1898e+000
5.1652e+005
4.2291e+006
6.1494e+006
5.6462e+004
5.1652e+004
4.7545e+004
8.3879e+002
4.898Se+001
9.2944e+002
5. 0098e+002
3.6149e+006
1.1518e+006
2.7262e+006
1.4053e+007
2.0176e+1007
2.9400e+007
4.1070e+007
3. 3004e+007
3.5886e+007
9.3203e+005
1.4604e+007
1.9791e+l007
3.6752e+007
2.6325e+1004

1. D291c+OD7
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DOS File:
Run Date:
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Duration:
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00:00:27

G-FRADN-1 135
Page 280

Nuclide
La-142
Mo-99
Nb-95
Nd-147
Np-239
Pr-143
Pr-144
Pu-238
Pu-239
Pu-240
Pu-241
Rb-86
Rh-103m
Rh-105
Rh-106
Ru-103
Ru-105
Ru-106
Sb-127
Sb-129
Sr-89
Sr-90
Sr-91
Sr-92
Tc-99m
Te-127
Te-127m
Te-129
Te-129m
Te-131m
Te-132
Xe-133
Xe-135
Xe-135m
Xe-138
Y-90
Y-91
Y-92
Y-93
Zr-95
Zr-97

curies
2.7775e+003
5.6150e+004
4.3151e+003
1.6201e+003
1.1831e+005
3.6172e+003
3.3947e+003
2.5589e+001
2. 7088e+000
4.3718e+000
1.0755e+003
6.0646e+003
4. 8003e+004
3. 1287e+004
1.9199e+004
4.8003e+004
2.9359e+004
1.9199e+004
5.2288e+004
1.6842e+005
5.7860e+005
7. 3282e+004
6.8133e+005
6.0435e+005
5.0149e+004
5.2288e+004
8.9127e+003
1.7918e+005
3.7374e+004
1.1831e+005
8.5694e+005
2.3833e+007
8.9985e+006
3.5657e+006
1.1058e+006
3.0580e+002
3.0178e+003
3.0686e+003
2 .2632e+003
4.2999e+003
4.0886e+003

beccruerels yCilcm3 Ba/cm3
1.0277e+014 4.2070e-O01 1. 5566e+004
2.0775e+015 8.5050e+000 3.1469e+005
1.5966e+014 6.5360e-001 2. 4183e+004
5.9945e+013 2.4540e-001 9.0798e+003
4.3774e+015 1.7920e+001 S6.6304e+005
1.3384e+014 5.4790e-001 2.0272e+004
1.2561e+014 5.1420e-001 1.9025e+004
9.4681e+011 3.8760e-003 1.4341e+002
1.0023e+011 4.1030e-004 1.5181e+001
1.6176e+011 6.6220e-004 2.4501e+001
3.9792e+013 1.6290e-001 6.0273e+003
2.2439e+014 9.1860e-001 3.3988e+004
1.7761e+015 7.2710e+000 2.6903e+005
1.1576e+015 4.7390e+000 1.7534e+005
7.1035e+014 2.9080e+000 1.0760e+005
1.7761e+015 7.271Oe+000 2.6903e+005
1.0863e+015 4.4470e+000 1.6454e+005
7.1035e+014 2.9080e+000 1.0760e+005
1.9346e+015 7.9200e+000 2.9304e+005
6.2314e+015 2.5510e+001 9.4387e+005
2.1408e+016 8.7640e+001 3.2427e+006
2.7114e+015 1.llOOe+001 4.1070e+005
2.5209e+016 1.0320e+002 3.8184e+006
2.2361e+016 9.1540e+001 3.3870e+006
1.8555e+015 7.5960e+000 2.8105e+005
1.9346e+015 7.9200e+000 2.9304e+005
3.2977e+014 1.3500e+000 4.9950e+004
6.6296e+015 2.7140e+001 1.0042e+006
1.3828e+015 5.6610e+000 2.0946e+005
4.3774e+015 1.7920e+001 6.6304e+005
3.1707e+016 1.2980e+002 4.8026e+006
8.8183e+017 3.6lOOe+003 1.3357e+008
3.3295e+017 1.3630e+003 5.0431e+007
1.3193e+017 5.4010e+002 1.9984e+007
4.0916e+016 1.6750e+002 6.1975e+006
1.1315e+013 4.6320e-002 1.7138e+003
1.1166e+014 4.5710e-001 1.6913e+004
1.1354e+014 4.6480e-001 1.7198e+004
8.3737e+013 3.4280e-001 1.2684e+004
1.5910e+014 6.5130e-001 2.4098e+004
1.5128e+014 6.1930e-001 2.2914e+004

Buildu

I i

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Results
Enegy Ativit Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm 2 /sec MeV/cm2 /sec mR/hr mRhr

No Buildun With Builduv No Builduo With BuilduD

I
0.015 2.404e+11 2.054e+01

JR P rfU2 It S
2 .k6le+01 1. 761e+00 2. 1 I le+00



I

?age :3
)OS File: lRB1RADP.MS5
Run Date: August 18, 2005
Run Time: 10:31:11 AM
Duration: 00:00:27

Eneroy Activity ?luence Rate
MeV_ photons/sec Metcm5sLec

No Bui dup
0.02 3.638e+14 1.049e+05
0.03 5.093e+17 3.490e+08
0.04 1.189e+15 1.226e+06
0.05 4.168e+15 5.627e+06
0.06 1.066e+15 1.767e+06
0.08 3.278e+17 7.425e+08
0.1 5.416e+15 1.556e+07
0.15 1.070e+17 4.720e+08
0.2 4.105e+17 2.453e+09
0.3 6.198e+16 5.685e+08
0.4 2.486e+17 3.088e+09
0.5 4.971e+17 7.813e+09
0.6 3.888e+17 7.401e+09
0.8 7.066e+17 1.819e+10
1.0 3.223e+17 1.048e+10
1.5 3.408e+17 1.691e+10
2.0 2.337e+17 1.563e+10
3.0 2.794e+16 2.839e+09
4.0 2.698e+12 3.682e+05

Fluence Rate Exposure Rat
MeV/cm21sec
With Buildup
1.401e+05
5.444e+08
2.014e+06
9. 371e+06
2.901e+06
1.-154e+09
2.279e+07
6.405e+08
3.093e+09
6.772e+08
3.560e+09
8.812e+09
8.224e+09
1.980e+10
1.127e+10
1.785e+10
1.631e+10
2.929e+09
3.774e+05

9.489e+10

ImR/hr
No Buildup
3.633e+03
3.459e+06
5.421e+03
1.499e+04
3.510e+03
1. 175e+06
2.380e+04
7.772e+05
4.330e+06
1.078e+06
6. 017e+06
1.534e+07
1.445e+07
3.460e+07
1. 932e+07
2.846e+07
2.417e+07
3.851e+06
4.555e+02

1.571e+08

e X~osure Rate
mR/hr

With Buildup
4.855e+03
5.396e+06
8.906e+03
2.496e+04
5.762e+03
1.826e+06
3.486e+04
1.055e+06
5.459e+D6
1.285e+06
6.936e+06
1.73Oe+07
1.605e+07
3.765e+07
2.077e+07
3.003e+07
2.522e+07
3.973e+06
4.669e+02

1.730e+08

ECGRADN1 135
Page 281

TOTALS:
i

4.195e+18 8.696e+10

I



MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page : 1
DOS File: 1RB8RADP.MS5 ECRAMN-1135
Run Date: August 18, 2005 Page 282
Run Time: 10:32:13 AM
Duration: 00:00:32

File Ref:
Date:

By:
Checked: _

Case Title: Reactor Building Air
Description: 8 Hour, RADTRAD + Cs-138, Xe-135m, Xe-138

Geometrys 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.Oe+3 cm 131 ft
l.9e+3 cm
861.06 cm 28 ft

0.0 in
63 ft
3.0 in

Iz

960.12 cm
ft 6.0 in

Dose Points
z Y

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

Shields
Shield Name Dimension MaterialDensity

Source 6.60e+09 cm3  Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff s 0.015
Photons < 0.015 a Excluded

Library : Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce- 14 3
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Cs-138
I-131
1-132
1-133
I-134
I-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
pe_ gA

curies
5.7087e-001
9.2164e+004
2.4216e+004
1.0801e+006
1.0028e+004
7.9686e+003
8.4836e+003
1. 4967e+002
8.7410e+000
1.6545e+002
8.9391e+001
6.4501e+005
2.0229e+005
4.8643e+005
3.2145e+002
3.5228e+006
4.9891e+006
5.8632e+006
5.1430e+004
3.0600e+006
1.6630e+005
8.8269e+005
7.7838e+004
1.1831e+006
4.6630e+003
A: Q9298++TM

becouerel s
2.1122e+010
3.4101e+015
8.9600e+014
3.9963e+016
3.7105e+014
2.9484e+014
3.1389e+014
5.5377e+012
3.2342e+011
6.1215e+012
3.3075e+012
2.3866e+016
7.4845e+015
1.7998e+016
1. 1894e+013
1. 3034e+017
1.8460e+017
2.1694e+017
1.9029e+015
1.1322e+017
6.1533e+015
3.2659e+016
2.8800e+015
4.3774e+016
1.7253e+014
3:929;;++M1

UCi/cm 3

8.6470e-005
1.3960e+001
3.6680e+000
1.6360e+002
1.5190e+000
1.2070e+000
1.2850e+'000
2.2670e-002
1.3240e-003
2.5060e-002
1.3540e-002
9.7700e+O01
3.0640e+001
7.3680e+001
4.8690e-002
5.3360e+002
7.5570e+002
8.8810e+002
7.7900e+000
4.6350e+002
2.5190e+001
1.3370e+002
1. 1790e+001
1.7920e+002
7.063Oe-001
I: M892481

Bo/cm3

3.1994e+000
5.l6S2e+005
1.3572e+005
6.0532e+006
5.6203e+004
4.4659e+004
4.7545e+0004
8. 3879e+002
4.8988e+001
9.2722e+002
5.0098e+~002
3 .6149e+006
1.1337e+006
2.7262e+006
1.8015e+003
1.9743e+007
2.7961e+007
3.2860e+007
2.8823e+005
1.7150e+007
9.3203e+005
4.9469e+006
4.3623e+005
6.6304e+006
2.6133e+-004

4 .fi21P+n47_ .79'1o +MO4 2 .' RRflO - 1 1717qflp+nni



Page : 2
DOS File: 1RB8RADP.MS5
Run Date: August 18, 2005
Run Time: 10:32:13 AM
Duration: 00:00:32

ECRAON-1 135
Page 283

Nuclide curies
La-142 1.1435e+002
1o-99 5.2077e+004
Nb-95 4.3151e+003
Nd-147 1.5911e+003
Np-239 1.0840e+005
Pr-143 3.6172e4003
Pr-144 3.3947e+003
Pu-238 2.5589e+001
Pu-239 2.7088e+000
Pu-240 4.3718e+000
Pu-241 1.0755e+003
Rb-86 6.0006e+003
Rh-103m 4.7785e+004
Rh-105 2.9359e+004
Rh-106 1.9199e+004
Ru-103 4.7785e+004
Ru-105 9.8568e+003
Ru-106 1.9199e+004
Sb-127 5.0149e+004
Sb-129 5.5714e+004
Sr-89 5.7860e+005
Sr-90. 7.3282e+004
Sr-91 4.0972e+005
Sr-92 1.0075e+005
Tc-99m 4.8643e+004
Te-127 5.1859e+004
Te-127m 8.9127e+003
Te-129 8.5694e+004
Te-129m 3.7242e+004
Te-131m 1.0075e+005
Te-132 8.0544e+005
Xe-133 2.3747e+007
Xe-135 1.1316e+007
Xe-135m 1.6630e+006
Xe-138 1.1223e-003
Y-90 3.0376e+002
Y-91 3.0006e+003
Y-92 1.4656e+003
Y-93 1.3990e+003
Zr-95 4.2827e+003
Zr-97 3.0620e+003

becauerel s
4.2308e+012
1. 9268e+015
1. 5966e+014
5.8870e+013
4.0110e+015
1.3384e+014
1.2561e+014
9.4681e+011
1. 0023e+011
1.6176e+011
3.9792e±013
2.2202e+014
1.7681e+015
1.0863e+015
7.1035e+014
1.7681e+015
3.6470e+014
7.1035e+014
1.8555e+015
2.0614e+015
2.1408e+016
2.7114e+015
1.5160e+016
3.7276e+015
1.7998e+015
1.9188e+015
3.2977e+014
3.1707e+015
1.3779e+015
3.7276e+015
2.9801e+016
8.7865e+017
4.1869e+017
6.1533e+016
4.1527e+007
1.1239e+013
1.1102e+014
5.4229e+013
5.1762e+013
1.5846e+014
1.1329e+014

UCi/cm3  Eq/Cm3

1.7320e-002 6.4084e+002
7.8880e+000 2.9186e+005
6.5360e-001 2.4183e+004
2.4100e-001 8.9170e+003
1.6420e+001 6.0754e+005
5.4790e-001 2.0272e+004
5.1420e-001 1.9025e+004
3.8760e-003 1.4341e+002
4.1030e-004 1.5181e+001
6.6220e-004 2.4501e+001
1.6290e-001 6.0273e+003
9.0890e-001 3.3629e+004
7.2380e+000 2.6781e+005
4.4470e+000 1.6454e+005
2.9080e+000 1.0760e+005
7.2380e+000 2.6781e+005
1.4930e+000 5.5241e+004
2.9080e+000 1.0760e+005
7.5960e+000 2.81O05e+005
8.4390e+000 3.1224e+005
8.7640e+001 3..2427e+006
1.llOOe+0O1 4.1070e+005
6.2060e+001 2.2962e+006
1.5260e+001 5.6462e+005
7.3680e+000 2.7262e+005
7.8550e+000 2.9064e+005
1.3500e+000 4.9950e+004
1.2980e+001 4.8026e+005
5.6410e+000 2.0872e+O05
1.5260e+001 5.6462e+005
1.2200e+002 4.5140e+006
3.5970e+003 1.3309e+008
1.7140e+003 6.3418e+007
2.5190e+002 9.3203e+006
1.7000e-007 6.2900e-003
4.60EOe-002 1.7024e+003
4.5450e-001 1.6817e+004
2.2200e-001 8.2140e+003
2.1190e-001 7.8403e+003
6.4870e-001 2.4002e+004
4.6380e-001 1.7161e+004

I I

i

I

I I

: t ;

2 I ,

I i

Buildup
The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25 I

Energv
MeV

Results
Activity Fluence Rate Fluence Rate

photons/sec MeeVlcm2Jsec MeVlcm2/sec
Mr R ' 1 al-rI W; Fth qr i, 1 slr

Exposure Rate
mg/hr

?%1r R ti4 1 rt7 ir~

Ml% - .4.1 . fAv

1I 5.40l~e+0-O"

ExDosure Rate
ImR/hr

IAT; 4 -h val'ii 1 Al T-

0.015 1.787ee+11
.,7^X
1.761,e+01

PeenU & s t t 9

2. 110e+01 1.81*e+00



Page : 3
DOS File: 1RB8RADP.MS5
Run Date: August 18, 2005
Run Time: 10:32:13 AM
Duration: 00:00:32

ECRADN-1 135
Pasve 284

Ener

0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

Activity
photons/sec

3.499e+14
4.895e+17
8. 007e+14
3.918e+15
1.040e+15
3.265e+17
4.498e+15
3.380e+16
4.203e+17
3.185e+16
1.253e+17
3.097e+17
2.987e+17
2.525e+17
1.266e+17
1.082e+17
4.558e+16
7.488e+14
l.llle+ll

2.580e+18

Fluence Rate
MeVgcm2 /sec
No Buildup
1.009e+05
3.354e+08
8.256e+05
5.289e+06
1.725e+06
7. 396e+08
1.292e+07
1.491e+08
2.512e+09
2.922e+08
1. 556e+09
4.867e+09
5.687e+09
6.501e+09
4.116e+09
5.371e+09
3.048e+09
7.608e+07
1.516e+04

3.527e+10

Fluence Rate
MeV/cM 2 sec
With Buildup
1.348e+05
5.232e+08
1.357e+06
8.809e+06
2.831e+06
1.150e409
1.892e+07
2.023e+08
3.166e+09
3.481e+08
1.794e+09
5.489e+09
6. 319e+09
7.075e+09
4.425e+09
5.667e+09
3.180e+09
7.849e+07
1.554e+04

3.945e+10

Exposure Rate

No Buildup
3.494e+03
3.324e+06
3.651e+03
1. 409e+04
3.425e+03
1.170e+06
1.977e+04
2.455e+05
4.433e+06
5.542e+05
3.032e+06
9.553e+06
1.llOe+07
1.237e+07
7.587e+06
9.036e+06
4.713e+06
1.032e+05
1.875e+01

6.726e+07

Exoosure Rate

With Buildup
4.668e+03
5.185e+06
5.999e+03
2.347e+04
5.623e+03
1.819e+06
2.895e+04
3.332e+05
5.588e+06
6.602e+05
3.495e+06
1.077e+07
1.233e+07
1.346e+07
8 1'56e+06
9.535e+06
4.918e+06
1.065e+05
1.922e+01

7.643e+07

I

III
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DOS File:
Run Date:
Run Time:
Duration:

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

1
1RB24RDP .MS5 EC:RADN-1 135
August 18, 2005 PECR2N15
10:31:40 AM Pg 6
00: 00:30

File Ref:
Date: , _ _

By:
Checked:.

Case Titles Reactor Building Air
Descriptions 24 Hour, RADTRAD + Cs-138, Xe-135m, Xe-138

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.4e+3 cm 131 ft 0.0 in
1.9e+3 cm 63 ft
861.06 cm 28 ft 3.0 in

Dose Points

# 1 4297.68 cm
141 ft 0.0 inl4

x
430.53
ft 1.5

cm 960.12 cm
in3l ft 6.0 in II

Shields
Shield Name Dimension MaterialDensity
Source 6.60e+09 cm3  Air 0.00122
Air Gap Air 0.00122

Source Input
Grouping Method s Standard indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

NuclIide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Cs-138
I-131
I-132
I-133
I-134
I-135
Kr-85
Kr-85m
Kr-87
Kr-88
La-140
T.a..t Al
Kr-85m
Zm 2 -

curies-
5.7259e-001
9.2164e+004
9.3022e+000
1.0418e+006
9.9030e+003
5.7002e+003
8.4440e+003
1.4947e+002
8.7608e+000
1.6439e+002
8.9391e+00l
6.4501e+005
1.9522e+005
4.8643e+005
3.4066e-007
3.3690e+006
4.3203e+006
3.4462e+006
1.9238e-001
5.6572e+005
1.6630e+005
7.4206e+004
1.2689e+001
2.3833e+004
4.5600e+003

1.260e+0880
12690e+0O1

Library : Grove
becguerels UCilcm3

2.1186e+010 8.6730e-005
3.4101e+015 1.3960e+001
3.4418e+011 1.4090e-003
3.8546e+016 1.5780e+002
3 .6641e+014 1.5000e+000
2.1091e+014 8.634De-001
3.1243e+014 1.2790e+000
5.5304e+012 2.2640e-002
3.2415e+011 1.3270e-003
6.0824e+012 2.490Oe-002
3.3075e+012 1.3540e-002
2.3866e+016 9.7700e+001
7.2232e+015 2.9570e+O01
1.7998e+016 7.3680e+001
1.2605e÷004 5.1600e-011
1.2465e+017 5.1030e+002
1.5985e+A17 6.5440e+002
1.2751e+017 5.2200e+002
7.1181e+009 2.9140e-005
2.0932e+016 8.5690e+001
6.1533e+015 2.5190e+001
2.7456e+015 1.1240e+001
4.6949e+011 1.9220e-003
8.8183e+014 3.6100e+000
1.6872e+014 6.9070e-001

3.4L5A9e;+01. T. 234. 003
A.5019ciO11 3.923-0e ID03

B/crm 3

3.2090e+000
5.1652e+005
5.2133e+001
5.8386e+006
5.5500e+004
3. 194 6e+004
4.7323e+004
8.3768e -002
4.9099e+001
9.2130e+002
5.0098e+002
3.6149e+006
1.094le+006
2.7262e+006
1.9092e-006
1.8881-e+007
2.4213e+007
1.9314e+007
1.0782e+000
3.1705e+006
9.32D3e+005
4.1588e+005
7.1114e+001
1.3357e+005
2.5556e+004
4.A ginn.l,14e+005
3 .1v1 det 0401

i

'i

I i.



Page
DOS File:
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1RB24RDP.MS5
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EC.RADN-1135
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Nuclide curies becquerels
La-142 7.6781e-002 2.8409e+009
Mo-99 4.3936e+004 1.6256e+015
Nb-95 4.3151e+003 1.5966e+014
Nd-147 1.5257e+003 5.6452e+013
Np-239 8.9127e+004 3.2977e+415
Pr-143 3.5829e+003 1.3257e+014
Pr-144 3.3776e+003 1.2497e+014
Pu-238 2.5629e+001 9.4827e+011
Pu-239 2.7128e+000 1.0037e+011
Pu-240 4.3718e+000 1.6176e+011
Pu-241 1.0755e+003 3.9792e+013
Rb-86 5.8500e+003 2.1645e+014
Rh-103m 4.7145e+004 1.7444e+015
Rh-105 2.2500e+004 8.3249e+014
Rh-106 1.9179e+004 7.0962e+014
Ru-103 4.7363e+004 1.7524e+015
Ru-105 8.1006e+002 2.9972e+013
Ru-106 1.9179e+004 7.0962e+014
Sb-127 4.4577e+004 1.6493e+015
Sb-129 4.5006e+003 1.6652e+014
Sr-89 5.7008e+005 2.1093e+016
Sr-90 7.3282e+004 2.7114e+015
Sr-91 1.2775e+005 4.7267e+015
Sr-92 1.6802e+003 6.2168e+013
Tc-99m 4.2431e+004 1.5699e+015
Te-127 4.8432e+004 1.7920e+015
Te-127m 8.9127e+003 3.2977e+014
Te-129 2.8587e+004 1.0577e+015
Te-129m 3.6819e+004 1.3623e+015
Te-131m 6.9453e+004 2.5698e+015
Te-132 6.9849e+005 2.5844e+016
Xe-133 2.3061e+007 8.5325e+017
Xe-135 6.3003e+006 2.3311e+017
Xe-135m 3.0772e+005 1.1386e+016
Xe-138
Y-90 3.0145e+002 1.1154e+013
Y-91 3.0006e+003 1.1102e+014
Y-92 9.9096e+001 3.6665e+012
Y-93 4.6630e+002 1.7253e+013
Zr-95 4.2464e+003 1.5712e+014
Zr-97 1.5904e+003 5.8846e+013

Buildup

UCilcm3  Balcm3

1.1630e-005 4.3031e-001
6.6550e+000 2.4624e+005
6.5360e-001 2.4183e+004
2.3110e-001 8.5507e+003
1.3500e+001 4.9950e+005
5.4270e-001 2.0080e+004
5.1160e-001 1.8929e+004
3.8820e-003 1.4363e+002
4.1090e-004 1.5203e+001
6.6220e-004 2.4501e+001
1.6290e-001 6. 0273e+003
8.8610e-001 3.2786e+004
7.1410e+000 2.6422e+005
3.4080e+000 1.2610e+005
2.9050e+000 1.0748e+005
7.1740e+000 2.6544e+005
1.2270e-001 4.5399e+003
2.9050e+000 1.0748e+005
6.7520e+000 2.4982e+005
6.8170e-001 2.5223e+004
8.6350e+001 3.1950e+006
1.llOOe+001 4.1070e+005
1.9350e+0'01 7.1595e+005
2.5450e-001 9.4165e+003
6.4270e+000 2,3780e+005
7.3360e+000 2.7143e+005
1. 3500e+000 4.9950e+004
4.3300e+000 1.6021e+005
5.5770e+000 2.0635e+005
1.0520e+001 3.8924e+005
1.0580e+002 3.9146e+006
3.4930e+003 1.2924e+008
9.5430e+002 3.5309e+007
4.6610e+001 1.7246e+006

4.5660e-002 1.6894e+003
4.5450e-001 1.6817e+004
1.5010e-002 5.5537e+002
7.0630e-002 2.6133e+003
6.4320e-001 2.3798e+004
2.4090e-001 8.'9133e+003

II

The material reference is : Source

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Results
Enercy Activity Fluence Rate Fluence Rate Exnosure Rate Exnosure Rate
Mey photons/sec MeV/cm 2 lsec MeVJcm2/sec mE/hr mRihr

No Builduo With Builduo No Builduo With Builduo

0.�015 11.466e+11 1.445e+Ol
Rexultg
0 A 1 1 l .4 6 e + 1 1 .4 5 -i -0 1 I .14 07 302. 4 8 e+1

I
1.240e+00 1. 486e+,00



Page
DOS File:
Run Date:
Run Time:
Duration:

Energy

0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

3
1RB24RDP .MS5
August 18, 2005
10:31:40 AM
00:00:30

EC$ADN-1 135
Pag&287

Activity
bhotonsIsec

3.188e+14
4.556e+17
7.243e+14
3.399e+15
9.867e+14
3.170e+17
3.645e+15
8.591e+15
2.362e+17
2.178e+16
1.104e+17
1.752e+17
2.564e+17
1.998e+17
6.921e+16
4.046e+16
8.205e+15
1.288e+13
7.457e+07

1.908e+18

Fluence Rate
MeV/cm2 /sec
No Buildup
9. 190e+04
3.122e+08
7.468e+05
4.588e+06
1,636e+06
7.180e+08
1.047e+07
3.789e+07
1.412e+09
1.998e+08
1. 372e+09
2.753e+09
4.882e+09
5. 144e+09
2.250e+09
2.008e+09
5.487e+08
1.308e+06
1.018e+01

2.166e+10

Fluence Rate
MeV/cm2 sec
With Buildup
1.228e+05
4.870e+08
1.227e+06
7.641e+06
2.686e+06
1.116e+09
1.533e+07
5.142e+07
1.780e+09
2.380e+08
1. 581e+09
3.105e+09
5.424e+09
5.598e+09
2.419e+09
2.119e+09
5.725e+08
1.350e+06
1.043e+01

2.452e+10

Exposure Rate
mR/hr

No Buildup
3.183e+03
3.094e+06
3.303e+03
1.222e+04
3.250e+03
1.136e+06
1.602e+04
6.240e+04
2.492e+06
3.790e+05
2.673e+06
5.404e+06
9.529e+06
9.784e+06
4.148e+06
3.378e+06
8.485e+05
1.775e+03
1.259e-02

4.297e+07

Exnosure Rate
MR/hr :

With Buildup
4.253e+03
4.826e+06
5.427e+03
2.035e+04
5.335e+03
1.766e+06
2.346e+04
8.468e+04
3.141e+06.
4.515e+05
3 .081e+06
6.095e+06
1.059e+07
1.065e+07
4.459e+06
3.565e+06
8.854e+05
1.831e+03
1.291e-02

4.965e+07

I



tdicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

3age : 1 -
DOS file: 2RBlRADP.MS5 EC-RAN-1?35
Xun Date: August 19, 2005 Page 288
Mun Time: 3:37:13 PM
D3uration: 00:02:01

File Ref:
Date:

By:
Checked:

Case Titles Reactor Building Air
Description: 1 Hour, RADTRAD + Cs-138, Xe-135m, Xe-138

Geometry: 13 - Rectangular Volume

Source Dimensions
Length 4.Oe+3 cm 131 ft 0.0 in

_ Width 1.9e+3 cm 63 ft
Heicht 861.06 cm 28 ft 3.0 in

Dose Points

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

960.12 cm
ft 6.0 in

Shields
Shield Name Dimension MaterialDeity

Source 6.6Oe+09 cm3  Air 0.00122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Nucl ide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Cs-138
1-131
I-132
1-133
1-134
I-135
Kr-85
Kr-85m
Kr-87
Kr-88

er-W6
Xr--2S v

cur~ies
5.6916e-001
9.2164e+004
7.5461e+005
1.0973e+006
1.0075e+004
9.2164e+003
8.4836e+003
1.4967e+002
8.7410e+000
1 . 6584e+002
8.9391e+001
6.4501e+005
2.0552e+005
4.8643e+005
2.5074e+006
3.6001e+006
5.2459e+006
7.3282e+006
5.8890e+006
6.4033e+006
1.6630e+005
2.6058e+006
3.5314e+006
6.5578e+006

.0S33epe++8001
2 .s0O;9v-&006

Library : G:
becouerels
2.1059e+010
3.4101e+015
2.7920e+016
4.0598e+016
3.7276e+014
3.4101e+014
3.1389e+014
5.5377e+012
3.2342e+011
6.1362e+012
3.3075e+012
2.3866e+016
7.6042e+015
1.7998e+016
9.2775e+016
1.3320e+017
1.9410e+017
2.7114e4017
2.1789e+017
2.3692e+017
6.1533e+015
9.6415e+016
1.3066e+017
2.4264e+017

L5l§98e+01
Q C4 1i5e+016

rove
j-iL3M1. Ba/cm

3

8.6210e-005 3.1898e+000
1.3960e+001 5. 1652e+005
1.1430e+002 4.2291e+006
1.6620e+002 6.1494e+006
1.5260e+000 5. 6462e+004
1.3960e+000 5.1652e+004
1.2850e+000 4.7545e+004
2.2670e-002 8.3879e+002
1.3240e-003 4.8988e+001
2.5120e-002 9.2944e+002
1.3540e-002 5.0098e+002
9. 7700e+001 3 .6149e+006
3 .1130e+001 1. 1518e+006
7 . 3680e+001, 2 . 7;262e+006
3 . 7980e+O02 ;1. 4053e+*007
5.4530e+002 2 .0176e+007
7. 9460e+002 2. 94O0e+007
1. 11OOe+003 4. 1070e+007
8. 9200e+002 3 . 3004e+007
9 .6990e+002 3 . 5886e+007
2. 5190e+001 9. 3203e+005
3. 9470e+002 1. 4604e+007
5. 3490e+002 1. 9791e+007
9.9330e+002 3.6752e+007

1.Q47O),+OO2 I -,44iO4%-+107

!.
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DOS File:
Mun Date:
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Page 289

Nuclide c
La-141 3.6001e+003
La-142 2.7775e+003
Mo-99 5.6150e+004
Nb-95 4.3151e+003
Nd-147 1.6201e+003
Np-239 1.1831e+005
Pr-143 3.6172e+003
Pr-144 3.3947e+003
Pu-238 2.5589e+001
Pu-239 2.7088e+000
Pu-240 4.3718e+000
Pu-241 1.0755e+003
Rb-86 6.0646e+003
Rh-103m 4.8003e+004
Rh-105 3.1287e+004
Rh-106 1.9199e+004
Ru-103 4.8003e+004
Ru-105 2.9359e+004
Ru-106 1.9199e+004
Sb-127 5.2288e+004
Sb-129 1.6842e+005
Sr-89 5.7860e+005
Sr-90 7.3282e+004
Sr-91 6.8133e+005
Sr-92 6.0435e+005
Tc-99m 5.0149e+004
Te-127 5.2288e+004
Te-127m 8.9127e+003
Te-129 1.7918e+005
Te-129m 3.7374e+004
Te-131m 1.1831e+005
Te-132 8.5694e+005
Xe-133 2.3833e+007
Xe-135 8.9985e+006
Xe-135m 3.5657e+006
Xe-138 1.1058e+006
Y-90 3.0580e+002
Y-91 3.0178e+003
Y-92 3.0686e+003
Y-93 2.2632e+003
Zr-95 4.2999e+003
Zr-97 4.0886e+003

becauerels UCi/cm3

1.3320e+014 5.4530e-001
1.0277e+014 4.2070e-001
2.0775e+015 8.5050e+000
1.5966e+014 6.5360e-001
S.9945e+013 2.4540e-001
4.3774e+015 1.7920e+001
1.3384e+014 5.4790e-001
1.2561e+014 5.1420e-001
9.4681e+O11 3.8760e-003
1.0023e+01l 4.1030e-004
1.6176e+011 6.6220e-004
3.9792e+013 1.6290e-001
2.2439e+014 9.1860e-001
1.7761e+015 7.2710e+000
1.1576e+015 4.7390e+000
7.1035e+014 2.9080e+000
1.7761e+015 7.2710e+000
1.0863e+015 4.4470e+000
7.1035e+014 2.9080e+000
1.9346e+015 7.9200e+000
6.2314e+015 2.5510e+001
2.1408e+016 8.7640e+001
2.7114e+015 1.llOOe+001
2.5209e+016 1.0320e+002
2.2361e+016 9.1540e+001
1.8555e+015 7.5960e+000
1.9346e+015 7.9200e+000
3.2977e+014 1.3500e+000
6.6296e+015 2.7140e+001
1.3828e+015 5.6610e+000
4.3774e+015 1.7920e+001
3.1707e+016 1.2980e+002
8.8183ei017 3.6100e+003
3.3295e+017 1.3630e+003
1.3193e+017 5.4010e+002
4.0916e+016 1.6750e+002
1.1315e+013 4.6320e-002
1.1166e+014 4.5710e-001
1.1354e+014 4.6480e-001
8.3737e+013 3.4280e-001
1.5910e+014 6.5130e-001
1.5128e+014 6.1930e-001

Ba/cm3

2.0176e+004
1.5566e+004
3.1469e+005
2.4183e+004
9.0798e+003
6.6304e+005
2.0272e+004
1. 9025e+004
1. 4341e+002
1.5181e+001
2.4501e+001
6.0273e+003
3.3988e+004
2.6903e+005
1.7534e+005
1.0760e+005
2.6903e+005
1.6454e+005
1. 0760e+005
2.9304e+005
9.4387e+005
3.2427e+006
4.1070e+005
3.8184e+006
3.3870e+006
2.98105e+005
2.9304e+005
4.9950e+004
1.0042e+006
2.0946e+005
6.6304e+005
4.8026e+006
1.3357e+008
5.0431e+007
1.9984e+007
6.1975e+006
1.7138e+003
1. 6913e+004
1.7198e+004
1.2684e+004
2.4098e+004
2.2914e+004

I ~.,;.
!

i.

I . jl .
I

Buildup
The material reference is : Shield 1

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25 I

Results

Z lrectlon



Page :3
DOS File: 2RB1RADP.MSS
Run Date: August 19, 2005
Run Time: 3:37:13 PM
Duration: 00:02:01

EC-RADN-1 135
Page 290

Energv Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
-0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02

2.084e+11
3.638e+14
5.093e+17
1.189e+15
4.168e+15
1.066e+15
3.278e+17
5.416e+15
1.070e+17
4.105e+17
6.198e+16
2.486e+17
4.971e+17
3.888e-17
7.066e+17
3.223e+17
3.408e+17
2.337e+17
2. 794e+16
2.698e+12

4.195e+18

Sensitivity
2.084e+11
3.638e+14
5.093e+17
1.189e+15
4.168e+15
1.066e+15
3.278e+17
5 .416e+15
1.070e+17
4.105e+17
6.198e+16
2.486e+17
4.971e+17
3.888e+17
7.066e+17
3.223e+17
3.408e+17
2.337e+17
2.794e+16
2.698e+12

4.195e+18

Sensitivity
2.084e+11
3.638e+14

Fluence Rate
MeV/cm 2/sec
No Buildup
6.396e-127
9.221e-52
7.073e-11
3.700e-04
3.357e+00
3.185e+01
2.301e+05
1.530e+04
1.523e+06
1.417e+07
6.618e+06
5.681e+07
2.015e+08
2.488e+08
9.106e+08
7.023e+08
1.839e+09
2.284e+09
5.857e+08
9.234e+04

6.852e+09

Variable
8.384e-253
1.214e-106
6.871e-29
3.242e-13
4.502e-06
1.119e-03
1.207e+02
2.386e+01
7.253e+03
1.162e+05
1.043e+05
1.369e+06
6.644e+06
1.048e+07
5.543e+07
5.596e+07
2.291e+08
3.737e+08
1. 317e+08
2.486e+04

8.645e+08

Variable
O.OOOe+00
4.077e-216

MeV/cm2 /sec
With Buildup
1.085e-24
2.982e-21
1.433e-10
1.237e-03
1.804e+01
2.519e+02
2.862e+06
2.426e+05
2.729e+07
2.334e+08
8.281e+07
5.558e+08
1.603e+09
1.667e+09
4.697e+09
2.986e+09
5.699e+09
5. 901e+09
1.221e+09
1.697e+05

2.468e+10

Shield #1
1.085e-24
2.982e-21
9.232e-18
1.316e-12
3.487e-05
1.458e-02
2.989e+03
8.802e+02
3.542e+05
5.476e+06
3.656e+06
3.523e+07
1.309e+08
1.646e+08
6.141e+08
4.770e+08
1.260e+09
1.584e+09
4.068e+08
6.337e+04

4.683e+09

Shield #1
1.085e-24
2.982e-21

-mRhLr
No Buildum
5.486e-128
3.194e-53
7.009e-13
1.636e-06
8.942e-03
6.326e-02
3.641e+02
2.340e+01
2.509e+03
2.501e+04
1.255e+04
1.107e+05
3.956e+05
4.856e+05
1. 732e+06
1.294e+06
3.094e+06
3.533e+06
7.947e+05
1.142e+02

1. 148e+07

(1 of 3)
7.191e-254
4.207e-108
6.810e-31
1.434e-15
l.199e-08
2.222e-06
1. 910e-01
3.650e-02
1. 194e+01
2.051e+02
1. 978e+02
2.667e+03
1.304e+04
2 045e+04
1.054e+05
1.032e+05
3 .854e+05
5.779e+05
1.787e+05
3.076e+01

1.387e+06

J2 of 3)
0. OOOe+00
1. 412e-217

Fluence Rate Exposure Rate Exposure Rate
rRlhr

With Buildup
9.310e-26
1.033e-22
1.420e-12
5.471e-06
4.806e-02
5.002e-01
4.530e+03
3.712e+02
4.494e+04
4.119e+05
1.571e+05
1.083e+06
3.146e+06
3.255e+06
8. 934e+06
5.504e+06
9.588e+06
9.125e+06
I .656e+06
2.099e+02

4.291e+07

(30.48 cm)
9.310e-26
1.033e-22
9.150e-20
5.820e-15
g9.290e-08
2.896e-05
4.729e+00
1.347e+00
5.833e+02
9.665e+03
6.935e+03
6.865e+04
2.570e+05
3.213e+05
1.168e+06
8.792e+05
2.120e+06
2.450e+06
5.519e+05
7.840e+01

7.833e+06

(60.96 cm)
9.310e-26
1.033e-22

I

i.

i.

j

sensitivity
n 9 f A nA co.11

Variable
n fnnnmAnn

Shield #1
1 nqm)

(2 ot 3)
n nnnc3..Lnnf

(60.96 cm)
0 21Aao_5
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DOS File: 2RB1RADP.MS5
R.un Date: August 19, 2005
Run Time: 3:37:13 PM
Duration: 00:02:01

EC-RAON-1 135
Page 291

Energv Activity
MeV Photons/sec

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0. 015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0 .5
0.6
0.8
1.0
1.5
2.0

3.014~.0

5. 093e+17
1. 189e+15
4.168e+15
1. 066e+15
3.278e+17
5.416e+15
1. 070e+17
4. 105e+17
6.198e+16
2.486e+17
4.971e+17
3.888e+17
7.066e+17
3.223e+17
3.408e+17
2.337e+17
2.794e+16
2.698e+12

4.195e+18

Sensitivity
2.084e+11
3.638e+14
5.093e+17
1.189e+15
4.168e+15
1.066e+15
3.278e+17
5.416e+15
1.070e+17
4.105e+17
6.198e+16
2.486e+17
4. 97 le+17
3.888e+17
7.066e+17
3.223e+17
3.408e+17
2.337e+17
2.794e+16
2.698e+12

Fluence Rate
MeV/cm 2 /sec
No Buildup
1.104e-64
3.880e-31
1.196e-17
1.972e-12
4.570e-05
77.827e-05
2.163e-01
1.014e+01
3.290e+01
9. 960e+02
8.944e+03
2.281e+04
2.480e+05
4.235e+05
4.134e+06
1.144e+07
7.455e+06
1. 993e+03

2.374e+07

Variable
0.OOOe+00
0.OOOe+00
2.266e-100
5.733e-49
3.836e-29
4.138e-21
2.030e-11
2.989e-10
7.432e-06
1.013e-03
1.180e-02
8.189e-01
1.354e+01
5.561e+01
1.235e+03
3.548e+03
8.175e+04
3.813e+05
4.547e+05
1.709e+02

Fluence Rate
MeV/cm2 /sec
With Buildup
9.232e-18
5.714e-20
1.219e-16
5. 324e-11
2.502e-03
7.846e-03
3.628e+01
1.777e+03
4.129e+03
8.454e+04
5.386e+05
1.025e+06
7.025e+06
8.486e+06
4.641e+07
9.058e+07
3.859e+07
7.958e+03

1. 928e+08

Shield #1
1.085e-24
2.982e-21
9.232e-18
5.714e-20
6.550e-19
1.236e-18
1.761e-09
5.751e-08
2.820e-03
4.287e-01
3.484e+00
1.530e+02
1.701e+03
4.974e+03
6.475e+04
1.242e+05
1.462e+06
4.571e+06
3.346e+06
9.329e+02

Exposure Rate
mR/hr

No Buildup
1.095e-66
1.716e-33
3.186e-20
3.916e-15
7.232e-08
1. 198e-07
3.562e-04
1.789e-02
6.240e-02
1.941e+00
1.756e+01
4.452e+01
4. 716e+02
.7.806e+02
6.955e+03
1.770e+04
1.Olle+04
2.465e+0Q

3.608e+04

(3 of 3)
0.OOOe+00
0.OOOe+00
2.246e-12
2.536e-51
1 .022e-31
8.219e-24
3.212e-14
4.572e-13
1.224e-08
1. 788e-06
2.238e-05
1.596e-03
2.658e-02
1.085e-01
2.348e+00
6.539e+00
1.375e+02
5.896e+02
6.168e+02
2.114e-01

1. 353e+03

Exposure Rate
mR/hr

With Buildup
9.150e-20
2.527e-22
3.248e-19
1.058e-13
3.959e-06
1.200e-05
S.974e-02
3.137e+00
7.831e+00
1.647e+02
1.057e+03
2.001e+03
1.336e+04
1.564e+04
7.809e+04
1.401e+05
5.236e+04
9.844e+00

3.028e+05

(91.44 cm)
9.310e-26
1.033e-22
9.150e-20
2.527e-22
1.745e-21
2.454e-21
2.786e-12
8.798e-11
4.644e-06
7.567e-04
6.608e-03
2.982e-01
3.339e+60
9. 709e+00
1.232e+02
2.290e+02
2.459e+03
7.068e+63
4.539e+03
1.154e+00

1.443e+04TOTALS: 4.195e+18 9.227e+05 9.575e+06
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HicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

Page :1
DOS File: 2RB8RADP.MS5 ECRADN 113
Run Date: August 19, 2005 Page 292
Run Time: 3:41:20 PM
Duration: 00:02:01

File Ref:
Date:

By:
Checked:.

'I

Case Titles Reactor Building Air
Description: 8 Hour, RADTRAD + Cs-138, Xe-135m, Xe-138

Geometry: 13 - Rectangular Volume
1.

Source Dimensions
Length 4.0e+3 cm 131 ft 0.0 in
Width 1.9e+3 cm 63 ft
Height 861.06 cm 28 ft 3.0 in

Dose Points
A Y

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

960.12 cm
ft 6.0 in

Shields
Shield Name Dimension Materialpensity

Source 6.60e+09 cm3  Air 0.00122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

Source Input
Grouping Method s Standard Indices

Ntmber of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library s Grove
Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Cs-138
I-131
1-132
I-133
1-134
1-135
Kr-85
Kr-85m
Kr-87
Kr-88
kr-2gn

Z--_0 6'

curies
5.7087e-001
9.2164e+004
2.4216e+004
1.0801e+006
1.0028e+004
7.9686e+003
8.4836e+003
1.4967e+002
8.7410e+000
1.6545e+002
8.9391e+001
6 .4S0le+005
2.0229e+005
4.8643e+005
3.2145e+002
3.5228e+006
4.9891e+006
5.8632e+006
5.1430e+004
3.0600e+006
1.6630e+005
8.8269e+005
7.7838e+004
1.1831e+006

.82S;9o..0O5

becouerels
2.1122e+010
3.4101e+015
8. 9600e+014
3.9963e+016
3.7105e+014
2.9484e+014
3.1389e+014
5.5377e+012
3.2342e+011
6.1215e+012
3.3075e+012
2.3866e+016
7.4845e+015
1. 7998e+016
1. 1894e+013
1. 3034e+017
1.8460e+017
2.1694e+017
1.9029e+015

usCi cm3

8.6470e-005
1.3960e+001
3.6680e+000
1.6360e+002
1.5190e+000
1.2070e+000
1.2850e+000
2. 2670e-002
1..3240e-003
2.5060e-002
1.3540e-002
9.7700e+001
3.0640e+001
7.3680e+001
4.8690e-002
5.3360e+002
7.5570e+002
8.8810e+002
7.7900e+000

Ba/cm'
3.1994e+000
5.1652e+005
1.3572e+005
6.0532e+006
5.6203e+004
4. 4659e+004
4.7545e+004
8.3879e+002
4.8988e+001
9.2722e+002
5 .009Be+002
3.6149e+006
1.1337e+006
2.7262e+006
1.6015e+003
1.9743e+007
2. 7961e+007
3.2860e+007
2 .8823e+005

I

ii,

i

III

I

I

1.1322e+017 4.635Oe+002 1.7150e+007
6.1533e+015 2.5190e+001 9.3203e+005
3.2659e+016 1.3370e+002 4.9469e+006
2.8800e+015 1.1790e+0Q1 4.3623e+005
4.3774e+016 1.7920e+002 6.6304e+00S

3. ?6599.--016 ? . 3 3 3oQ002 g1. Q469Q0 006
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DOS File:
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EC-RAWN-s35
Page 293

Nuclide curies
La-141 1.0543e+003
La-142 1.1435e+002
Mo-99 5.2077e+004
Nb-95 4.3151e+003
Nd-147 1.5911e+003
Np-239 1.0840e+005
Pr-143 3.6172e+003
Pr-144 3.3947e+003
Pu-238 2.5589e+001
Pu-239 2.7088e+000
Pu-240 4.3718e+000
Pu-241 1.0755e+003
Rb-86 6.0006e+003
Rh-103m 4.7785e+004
Rh-105 2.9359e+004
Rh-106 1.9199e+004
Ru-103 4.7785e+004
Ru-105 9.8568e+003
Ru-106 1.9199e+004
Sb-127 5.0149e+004
Sb-129 5.5714e+004
Sr-89 5.7860e+005
Sr-90 7.3282e+004
Sr-91 4.0972e+005
Sr-92 1.0075e+005
Tc-99m 4.8643e+004
Te-127 5.1859e+004
Te-127m 8.9127e+003
Te-129 8.5694e+004
Te-129m 3.7242e+004
Te-131m 1.0075e+005
Te-132 8.0544e+005
Xe-133 2.3747e+007
Xe-135 1.1316e+007
Xe-135m 1.6630e+006
Xe-138 1.1223e-003
Y-90 3.0376e+002

becouerels ACi/cm, Ia/cm3

3.9011Oe+013 1.5970e-001 5.9089e+003
4.2308e+012 1.7320e-002 6 .4084e+002
1.9268e+015 7.8880e+000 2.9186e+005
1.5966e+014 6.5360e-001 2.4183e+004
5.8870e+013 2.4100e-001 8.9170e+003
4.0110e+015 1.6420e+001 6.0754e+005
1.3384e+014 5.479Oe-001 2.0272e+004
1.2561e+014 5.1420e-001 1.9025e+004
9.4681e+011 3.8760e-003 1.4341e+002
1.0023e-i . 44.1030e-004 1.5181e+001
1.6176e+011 6.6220e-004 2.4501e+001
3.9792e+013 1.6290e-001 6.0273e+003
2.2202e+014 9.0890e-001 3.3629e+004
1.7681e+015 7.2380e+000 2.6781e+005
1.0863e+015 4.4470e+000 1.6454e+005
7.1035e+014 2.9080e+0Q0 1.0760e+005
1.7681e+015 7.2380e+000 2.6781e+005
3.6470e+014 1.4930e+000 5.5241e+004
7.1035e+014 2.9080e+000 1.0760e+005
1.8555e+015 7.5960e+000 2.8105e+005
2.0614e+015 8.4390e+000 3.1224e+005
2.1408e+016 8.7640e+001 3.2427e+006
2.7114e+015 1.1104e+001 4.1070e+005
1.5160e+016 6.2060e+001 2.2962e+006
3.7276e+015 1.5260e+001 5.6462e+005
1.7998e+015 7.3680e+000 2.7262e+005
1.9188e+015 7.8550e+000 2.9064e+005
3 .2977e+014 1.3500e+000 4.9950e+004
3.1707e+015 1.2980e+001 4.8026e+005
1.3779e+015 5.6410e+O00 2.0B72e+005
3.7276e+015 1.5260e+001 5.6462e+005
2.9801e+016 1.2200e+002 4.5140e+006
8.7865e+017 3.5970e+003 1.3309e+008
4.1869e+017 1.7140e+003 6.3418e+007
6.1533e+016 2.5190e+002 9. 3203e+006
4.1527e+007 1.7000e-007 6.2900e-003
1.1239e+013 4.6010e-002 1.7024e+003
1.1102e+014 4.5450e-001 1.6817e+004
5.4229e+013 2.220Oe-001 8.2140e+003
5.1762e+013 2.1190e-O01 7.8403e+003
1.5846e+014 6.487Oe-001 2.4002e+004
1.1329e+014 4.6380e-001 1.7161e+004

Y-91
Y-92
Y-93
Zr-95
Zr-97

3.0006e+003
1.4656e+003
1.3990e+003
4.2827e+003
3.0620e+003

Buildup
The material reference is : Shield 1

Integration Parameters
X Direction
Y Direction
Z Direction

25
25
25

Results

Z Direction 25
I
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MOS File:
Mun Date:
Run Time:
Duration:

3
2RB8RADP .MS5
August 19, 2005
3:41:20 PM
00:02:01

EC-RADN-1 135
Pape 294

EnercrY Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

1.787e+11
3.499e+14
4.895e+17
8.007e+14
3.918e+15
1.040e+15
3.265e+17
4.498e+15
3.380e+16
4.203e+17
3.185e+16
1.253e+17
3.097e+17
2.987e+17
2.525e+17
1.266e+17
1. 082e+17
4.558e+16
7.488e+14
1. 11le+ll

Fluence Rate
MeV/cm2 /sec
No Buildup
5.485e-127
8.867e-52
6.797e-11
2.492e-04
3.155e+00
3.108e+01
2.292e+05
1.270e+04
4.812e+05
1.451e+07
3.401e+06
2.863e+07
1.255e+08
1.912e+08
3.254e+08
2.758e+08
5.840e+08
4.455e+08
1.570e+07
3.802e+03

2.0Olle+09

Fluence Rate
MeV/cm2 /sec

With Buildug
9.308e-25
2.868e-21
1.377e-10
8.333e-04
1.696e+01
2.458e+02
2.851e+06
2.015e+05
8.621e+06
2. 389e+08
4.256e+07
2.801e+08
9. 985e+08
1.281e+09
1.679e+09
1.173e+09
1.810e+09
1. 151e+09
3.272e+07
6.985e+03

8.698e+09TOTALS: 2.580e+18

0.015
0.02
0.03
0.04
0.05
0 .06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

Sensitivity
1.787e+11
3.499e+14
4.895e+17
8.007e+14
3 . 918e+15
1. 040e+15
3.265e+17
4.498e+15
3.380e+16
4.203e+17
3.185e+16
1.253e+17
3.097e+17
2.987e+17
2.525e+17
1.266e+17
1.082e+17
4.558e+16
7.488e+14
1.llle+11

2.580e+18

Variable
7.189e-253
1.168e-106
6.603e-29
2.184e-13
4.232e-06
1. 092e-03
1.202e+02
1.981e+01
2.291e+03
1. 190e+05
5. 358e+04
6.899e+05
4.139e+06
8.052e+06
1.981e+07
2.198e+07
7.273e+07
7.288e+07
3.529e+06
1.024e+03

2.040e+08

Variable
0.000e+00

3.920e-216

Shield # 1
9.308e-25
2.868e-21
8. 872e-18
8.864e-13
3.278e-05
1. 423e-02
2.977e+03
7.309e+02
1. 119e+05
5.606e+06
1.879e+06
1.776e+07
8.156e+07
1. 265e+08
2. 195e+08
1.873e+08
4.002e+08
3.090e+08
1.090e+07
2.609e+03

1.360e+09

Shield #1
9.308e-25
2.868e-21

Exposure Rate
mR/hr

No Buildup
4.705e-128
3.072e-53
6.736e-13
1.102e-06
8.405e-03
6.174e-02
3.627e+02
1.943e+01
7.925e+02
2.561e+04
6.452e+03
5.578e+04
2.464e+05
3.731e+05
6.190e+05
5.084e+05
9.826e+05
6.890e+05
2.130e+04
4.703e+00

3.529e+06

(1 of 3)
6.166e-254
4.046e-108
6.544e-31
9.660e-16
1.127e-08
2.169e-06
1.903e-01
3.031e-02
3.773e+00
2.100e+02
1.016e+02
1.344e+03
8.124e+03
1.572e+04
3.768e+04
4.051e+04
1.224e+05
1.127e+05
4.788e+03
1.266e+00

3.436e+05

(2 of 3)
0.OOOe+00
1.358e-217

(30.48 cm)
7.984e-26
9. 935e-23
8.793e-20
3.920e-15
8.732e-08
2.826e-05
4.711e+00
1. 1lse+00
1. 843e+02
9.895e+03
3.564e+03
3.460e+04
1.601e+05
2.468e.05
4.175e+05
3.453e+05
6.733e+05
4.778e+05
1.479e+04
3.228e+00

2.384e+06

(60.96 cm)
7.984e-26
9.935e-23

Exposure Rate
mR/hr

With Buildun
7.984e-26
9. 935e-23
1.365e-12
3.686e-06
4.518e-02
4.683e-01
4.512e+03
3. 083e+02
1.420e+04
4.217e+05
8.073e+04
5.458e+05
1.960e+06
2.501e+06
3.193e+06
2.162e+06
3.045e+06
1.780e+06
4.439e+04
8.641e+00

1.575e+07

Sensitivity
0.015 1.787e+11
0.02 3.499e+14

Sensitivity
1 707ch.i.1 1

Variable
n nnnA nnA A19

Shield #1
0 In* nc

(2 of 3)
A Ann- An

J60.96 cm)
Y A n fAj _ .
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DOS File:
Run Date:
Run Time:
Duration:

1
2RB24RDP.MS5
August 19, 20(
3:39:15 PM
00:02:04

MicroShield v5.01 (5.01-00076)
Pennsylvania Power & Light Co.

5 ECRADN-1135
PaSge296

File Ref:
Date:

By:
Checked:.

Case Title: Reactor Building Air
Description: 24 Hour, RADTRAD + Cs-138, Xe-135m. Xe-138

Geometry: 13 - Rectangular Volume

Length
Width
Height

Source Dimensions
4.Oe+3 cm 131 ft
1.9e+3 cm
861.06 cm 28 ft

0.0 in
63 ft

3.0 in

z
960.12
ft 6.0

Dose Points
Ai . x

# 1 4297.68 cm 430.53 cm
141 ft 0.0 inl4 ft 1.5 in3l

cm
in

Shields
Shield Name Dimension MaterialDensity
Source 6.60e+09 cm3  Air 0.00122
Shield 1 15.24 cmConcrete2.35
Air Gap Air 0.00122

I

Nuclide
Am-241
Ba-137m
Ba-139
Ba-140
Ce-141
Ce-143
Ce-144
Cm-242
Cm-244
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Cs-138
1-131
1-132
I-133
1-134
I-135
Kr-85
Kr-85m
Kr-87
Kr-88

Y=- 26v

5.7
9.2
9.3
1.0
9-9
5.7
8.4
1,4
8.7
1.6
8.9
-6.4

1.9
4.8
3,4
3.3
4.3
3.4
1.9
5.6
1.6
7.4
1.2
2.3

11e
4. d

Source Input
Grouping Method ; Standard Indices

Number of Groups s 25
Lower Energy Cutoff s 0.015
Photons < 0.015 : Excluded

Library : Grove
_uries becruerels aMCilcm3

259e-001 2.1186e+010 8.6730e-005 3
164e+004 3.4101e+015 1.3960e+001 5
022e+000 3.4418e+011 1.4090e-003 5
418e+006 3.8546e+016 1.5780e+002 5
030e+003 3.6641e+014 1.5000e+000 5
002e+003 2.1091e+014 8.6340e-001 3
440e+003 3.1243e+014 1.2790e+000 4
947e+002 5.5304e+012 2.2640e-002 8
608e+000 3.2415e+011 1.3270e-003 4
439e+002 6.0824e+012 2.4900e-002 9
391e+001 3.3075e+012 1.3540e-002 5
501e+005 2.3866e+016 9.7700e+001 3
522e+005 7.2232e+015 2.9570e+001 I
643e+005 1.7998e+016 7.3680e+001 2
066e-007 1.2605e+004 5.160le-011 1
690e+006 1.2465e+017 5.1030e+002 1
203e+006 1.5985e+017 6.5440e+002 2
462e+006 1.2751e+017 5.2200e+002 1
238e-001 7.1181e+009 2.9140e-005 1
572e+005 2.0932e+016 8.5690e+001 3
630e+005 6.1533e+015 2.5190e+001 9
206e+004 2.7456e+015 1.1240e+001 4
689e+001 4.6949e+011 1.9220e-003 7
833e+004 8.8183e+014 3.61&0e+000 1

638e+88- ~.f3e+819 5.?8e+8Il 3
206o+006 2. rfec+OlI !.13ODc-0014

Ba/cm 3

.2090e+000
* 1652e+005
- 2133e+001
* 8386e+006
* 5500e+004
.194 6e+004
* 7323e±004
- 3768e+002~
-9099e+001
- 2130e+00O2
.0098Be+ 002
.6149e-i006
* 0941,e+~006
.7262e+006

- 909 2e~-006
* 888 Xe+007
.4213e+007
.93 14e+1007
.0782e+1000
* 1705e+006
* 3203e+005
* 1588e+005
.1114e+001
* 3357e.005

.159 9o +DO0

I
I

I

I

I
I

II
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Page :
DOS File:
Run Date
Run Time
vuration

,Enercry
MeV

'O.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
^0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

4
2RB8RADP.MS5
August 19, 2005
3:41:20 PM
00:02:01

Activity
nhotons/sec

4.895e+17
8.007e+14
3.918e+15
1.040e+15
3.265e+17
4.498e+15
3.380e+16
4.203e+17
3.185e+16
1.253e+17
3.097e+17
2.987e+17
2.525e+17
1.266e+17
1.082e+17
4.558e+16
7.488e+14
1.llle+11

2.580e+18

Sensitivity
1.787e+11
3.499e+14
4.895e+17
8.007e+14
3.918e+15
1.040e+15
3.265e+17
4.498e+15
3.380e+16
4.203e+17
3.185e+16
1 .253e+17
,3,.097e+17
2.987e+17
2. 525e+17
1.266e+17
1.082e+17
4.558e+16
7.488e+14
1.llle+11

Fluence Rate
MeV/cm2/sec
No Buildup
1.061e-64
2.614e-31
1.124e-17
1.924e-12
4.553e-05
6. 500e-05
6.833e-02
1.038e+01
1.691e+01
5.020e+02
5.572e-03
1.752e+04
8.862e+04
1.663e+05
1.313e+06
2.232e+06
1.998e+05
8.204e+01

4.023e+06

Variable
0.OOOe+00
0.OOOe+00
2.178e-100
3.862e-49
3.606e-29
4.039e-21
2.022e-11
2.482e-10
2.348e-06
1.037e-03
6.063e-03
4.127e-01
8.436e+00
4.273e+01
4.412e+02
1.393e+03
2.596e+04
7.436e+04
1.218e+04
7.036e+00

Fluence Rate
MeV/CM2/sec
With BuilduD
8. 872e.-18
3.849e-20
1.146e-16
5. 196e-11
2.492e-03
6.516e-03
1.146e+01
1.820e+03
2.122e+03
4.260e+04
3.355e+05
7.876e+05
2.511e+06
3.333e+06
1.474e+07
1.767e+07
1.034e+06
3.276e+02

4.045e+07

Shield #1
9.308e-25
2.868e-21
8.872e-18
3.849e-20
6.157e-19
1.206e-18
1.754e-09
4.776e-08
8.909e-04
4.389e-01
1.790e+00
7.712e+01
1.060e+03
3.822ei03
2.314e+04
4.879e+04
4.642e+05
8.915e+05
8.966e+04
3.841e+01

EC-RAN-1135
Page 295

Exposure Rate Exposure Rate

I
I.Ii

I.

.mR/hr
No Buildup
1. 052e-66
1.156e-33
2.995e-20
3.822e-15
7.204e-08
9.944e-08
1.125e-04
1.832e-02
3.207e-02
9.780e-01
1. 094e+01
3.421e+01
1.686e+02
3.066e+02
2.208e+03
3.451e+03
2.711e+02
1.015e-01

em/hr
With Buildup
8.793e-20
1.702e-22
3.053e-19
1.032e-13
3.943e-06
9.968e-06
1.887e-02
3.211e+00
4.025e+00
8.301e+01
6. 585e+02
1.537e+03
4.775e+03
6.143e+03
2.480e+04
2. 732e+04
1 .403e+03
4 .053e-01

I .

.I

I

II

6.452e+03

(3 of 3)
0.Q000e+00
0. OOOe+00
2.158e-102
1.708e-51
9.605e-32
8.022e-24
3.199e-14
3.797e-13
3 .866e-09
1.830e-06
1.150e-05
8. 042e-04
1.656e-02
8.340e-02
8.392e-01
2.568e+00
4.368e+01
1. 150e+02
1. 653e+01
8.704e-03

6.672e+i04

(91.44 cm)
7.984e-26
9.935e-23
8.793e-20
1. 702e-22
1.640e-21
2.396e-21
2.775e-12
7.306e-11
1.467e-06
7.747e-04
3. 396e-03
1.503e-01
2.Q0Be+00
7. 460e+00
4.402e+01
8.993e+01
7.810e+02
1.379e+03
1.216e+02
4.752e-02

2.425e+03
TOTALS: 2.580e+18 1.144e+05 1.522e+06 1.787e+02



Page :2
DOS File: 2RB24RDP.MS5
Run Date: August 19, 2005
Run Time: 3:39:15 PM
Duration: 00:02:04

Nuclide curies becauerels
La-141 6.2230e+001 2.3025e+012
La-142 7.6781e-002 2.8409e+009
Mo-99 4.3936e+004 1.6256e+015
Nb-95 4.3151e+003 1.5966e+014
Nd-147 1.5257e+003 5.6452e+013
Np-239 8,9127e+004 3.2977e+015
Pr-143 3.5829e+003 1.3257e+014
Pr-144 3.3776e+003 1.2497e+014
Pu-238 2.5629e+001 9.4827e+011
Pu-239 2.7128e+000 1.0037e+011
Pu-240 4.3718e+000 1.6176e+011
Pu-241 1.0755e+003 3.9792e+013
Rb-86 5.8500e+003 2.1645e+014
Rh-103m 4.7145e+004 1.7444e+015
Rh-105 2.2500e+004 8.3249e+014
Rh-106 1.9179e+004 7.0962e+014
Ru-103 4.7363e+004 1.7524e+015
Ru-105 8.1006e+002 2.9972e+013
Ru-106 1.9179e+004 7.0962e+014
Sb-127 4.4571e+004 1.6493e+015
Sb-129 4.5006e+003 1.6652e+014
Sr-89 5.7008e+005 2.1093e+016
Sr-90 7.3282e+004 2.7114e+015
Sr-91 1.2775e+005 4.7267e+015
Sr-92 1.6802e+003 6.2168e+013
Tc-99rn 4.2431e+004 1.5699e+015
Te-127 4.8432e+004 1.7920e+015
Te-127m 8.9127e+003 3.2977e+014
Te-129 2.8587e+004 1.0577e+015
Te-129m 3.6819e+004 1.3623e+015
Te-131m 6.9453e+004 2.5698e+015
Te-132 6.9849e+005 2.5844e+016
Xe-133 2.3061e+007 8.5325e+017
Xe-135 6.3003e+006 2.3311e+017
Xe-135m 3.0772e+005 1.1386e+016
Xe-138
Y-90 3.0145e+002 1.1154e+013
Y-91 3.0006e+003 1.1102e+014
Y-92 9.9096e+0Q1 3.6665e+012
Y-93 4.6630e+002 1.7253e+013
Zr-95 4.2464e+003 1.5712e+014
Zr-97 1.5904e+003 5.8846e+013

EC-RADN-1 135
Page 297

vCi/cm3

9.4260e-003
1.1630e-005
6.6550e+000
6.5360e-001
2.3110e-001
1.3500e+001
5.4270e-001
5.1160e-001
3.8820e-003
4. 1090e-004
6.6220e-004
1.6290e-001
8.8610e-001
7.1410e+000
3.4080e+000
2.9050e+000
7.1740e+000
1.2270e-001
2.9050e+000
6.7520e+000
6.8170e-001
8.6350e+001
1.llOe+001
1.9350e+001
2.5450e-001
6.4270e+O0O
7.3360e+000
1.3500e+000
4.3300e+000
5.5770e+000
1.0520e+001
1.0580e+002
3.4930e+003
9.5430e+002
4.6610e+001

-Ba/cm3

3 .4876e+002
4.3031e-001
2.4624e+005
2.4183e+004
8.5507e+003
4.9950e+005
2.0080e+004
1.8929e+004
1.4363e+002
1.5203e+001
2.4501e+01
6.0273e+003
3.2786e+004
2.6422e+005
1.2610e+005
1.0748e+005
2.6544e+005
4.5399e4003
1.0748e+005
2. 4982e+005
2.5223e+004
3.1950e+006
4.1070e+005
7.1595e+005
9 .4165e+003
2.3780e+005
2.7143e+005
4. 9950e+004
1.6021e+005
2.0635e+005
3.8924e+005
3.9146e+006
1 .2924e+008
3.5309e+007
1.7246e+006

X
y
z

Buildup
The material reference

Integration Pare
Direction
Direction
Direction

Results

4.5660e-002 1.6894e+003
4.5450e-001 1 .6817e+004
1.5010e-002 5.5537e+002
7.0630e-002 2.6133e+i003
6.4320e-001 2.3798e.004
2.4090e-001 8.9133ei003

is Shield I.

Umeters -
25
25
25

Z Direction 25



Page : 3
DOS file: 2RB24RDP.MS5
Run Date: August 19, 2005
Run Time: 3:39:15 PM
Duration: 00:02:04

EC.RADN-1 135
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Energy Activity
MeV photons/sec

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

1.466e+11
3.188e+14
4.556e+17
7 .243e+14
3 .399e+15
9.867e+14
3.170e+17
3.645e+15
8. 591e+15
2.362e+17
2.178e+16
1.104e+17
1.752e+17
2.564e+17
1.998e+17
6.921e+16
4.046e+16
8.205e+15
1.288e+13
7.457e+07

TOTALS: 1.908e+18

Fluence Rate
MeV/cm2 /sec
No Buildup
4.502e-127
8.079e-52
6.326e-11
2.254e-04
2.737e+00
2 .949e+01
2.225e+05
1.029e+04
1.223e+05
8.155e+06
2.326e+06
2.524e+07
7.103e+07
1.641e+08
2.575e+08
1.508e+08
2.183e+08
8.020e+07
2.700e+05
2.553e+00

9.783e+08

Variable
5.900e-253
1.064e-106
6.146e-29
1.976e-13
3.671e-06
1.036e-03
1.167e+02
1.605e+01
5.823e+02
6.688e+04
3.664e+04
6.081e+05
2.342e+06
6.912e+06
1.568e+07
1.202e+07
2.719e+07
1.312e+07
6.069e+04
6.874e-01

7.803e+07

Fluence Rate
MeVlcM 2 /sec
With Buildup
7.639e-25
2.613e-21
1.282e-10
7.538e-04
1.471e+01
2.332e+02
2.768e+06
1.633e+05
2.191e+06
1. 343e+08
2.911e+07
2.469e+08
5.649e+08
1. lOOe+09
1. 328e+09
6.412e+08
6.765e+08
2.072e+08
5.627e+05
4.690e+00

4.934e+09

Shield #1
7.639e-25
2.613e-21
8.258e-18
8.01Be-13
2.843e-05
1.350e-02
2.890e+03
5.923e+02
2.844e+04
3.151e+06
1.285e+06
1.S65e+07
4.614e+07
1.086e+08
1.737e+08
1.024e+08
1.496e+08
5.562e+07
1.875e+05
1.752e+00

6.563e+08

Exopsure Rate
mR/hr

No Build=
3.861e-128
2.798e-53
6.270e-13
9.970e-07
7.291e-03
5.858e-02
3.521e+02
1.575e+01
2.014e+02
1. 439e+04
4.412e+03
4.917e+D4
1.394e+05
3.203e+05
4.898e+05
2.780e+05
3.673e+05
1.240e+05
3.663e+02
3.158e-03

1.788e+06

(1 of 3)
5.061e-254
3.686e-108
6.09le-31
8.738e-16
9.778e-09
2.058e-06
1.847e-01
2.456e-02
9.589e-01
1.180e+02
6.9Sle+01
1.185e+03
4.596e+03
1.349e+04
2.982e+04
2.215e+04
4.575e+04
2.029e+04
8.234e+01
8.504e-04

1.375e+05

Emmosure Rate
mR/hr

With Buildup
6.552e-26
9.051e-23
1.271e-12
3.334e-06
3.919e-02
4.632e-01
4.380e+03
2.498e+02
3.608e+03
2.370e+05
5.521e+04
4 .811e+05
1.109e+06
2.147e+06
2.526e+06
1.182e+06
.138e+06
3.204e+05
7.634e+02
5.803e-03

9.205e+06

(30.48 cm)
6.552e-26
9.051e-23
8.184e-20
3.546e-15
7.574e-08
2.682e-05
4.573e+00
9. O6le-Ol
4.683e+01
5.561e+03
2 .437e+03
3. 050e4-04
9.058e+04
2.119e+05
3.303e+05
1.888e+05
2.517e+05
8.601e+04
2.544e+02
2.167e-03

1.198e+06

1I

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

Sensitivity
1.466e411
3.188e+14
4.556e+17
7.243e+14
3 .399e+15
9.867e+14
3.170e+17
3. 645e+15
8.591e+15
2.362e+17
2.178e+16
1.104e+17
1.752e+17
2.564e+17
1. 998e+17
6.921e+16
4 .046e+16
8.205e+15
1.288e+13
7.457e+07

1. 908e+18

Sensitivity
0.015 1.466e+l1
0.02 3.188e+14

Variable
0. OOOe+00
3.572e-216

Shield #1
7 .639e-25
2.613e-21

(2 of 3)
O. 00e+00
1.237e-217

(60.96 CM)
6.552e-26
9.051e-23

I

i

A nA1 1 A9Cmz-11
Variable Shield #1 t2 of 3)
n nnn . .... n n " ern_ t r n ..

(60.96 cm)I --- --
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DOS File: 2RB24RDP.MS5
Run Date: August 19, 2005
Run Time: 3:39:15 PM
Duration: 00:02:04
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Energy
MeV

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

TOTALS:

0.015
0.02
0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0
3.0
4.0

Activitv
photons/sec

4.556e+17
7.243e+14
3.399e+15
9.867e+14
3. 170e+17
3.645e+15
8.591e+15
2.362e+17
2.178e+16
1.104e+17
1.752e+17
2.564e+17
1. 998e+17
6.921e+16
4.046e+16
8.205e+15
1.288e+13
7.457e+07

1.908e+18

Sensitivity
1.466e+11
3.188e+14
4.556e+17
7.i243e+14
3.399e+15
9.867e+14
3.170e+17
3.645e+15
8.591e+15
2.362e+17
2.178e+16
1.104e+17!
1.752e+17
2.564e+17
1.99Be+17
6.921e+16
4.046e+16
8.205e+15
1.288e+13
7.457e+07

Fluence Rate
MeV/cm2/sec
No Buildup
9.880e-65
2.364e-31
9.750e-18
1.826e-12
4.420e-05
5.267e-05
1.736e-02
5.833e+00
1.156e+01
4.425e+02
3.152e+03
1.504e+04
7.012e+04
9.093e+04
4.907e+05
4.018e+05
3.436e+03
5.509e-02

1.076e+06

Variable
0.OOOe+00
0.OOOe+00
2.027e-100
3.493e-49
3.128e-29
3.832e-21
1.963e-11
2.011e-10
5.967e-07
5.828e-04
4.146e-03
3 .638e-01
4.773e+00
3.668e+01
3.491e+02
7.618e+02
9.705e+03
1.339e+04
2.096e+02
4.724e-03

Fluence Rate
MeV/cm2 /sec
With Buildun
8.258e-18
3.482e-20
9.940e-17
4. 930e-11
2.419e-03
5.280e-03
2.913e+00
1.023e+03
1.451e+03
3.756e+04
1.898e+05
6.760e+05
1.986e+06
1.822e+06
5.510e+06
3.180e+06
1.779e+04
2.200e-01

1.342e+07

Shield #1
7.6398-25
2.613e-21
8.258e-18
3.482e-20
5.341e-19
1.144e-18
1.703e-09
3.870e-08
2.264e-04
2.467e-01
1.224e+00
6.798e+01
5.995e+02
3.281e+03
1.831e+04
2.668e+04
1.735e+05
1.605e+05
1.542e+03
2.579e-02

Exoosure Rate
mR/hr

No Buildup
9.791e-67
1.046e-33
2.597e-20
3.627e-15
6.994e-08
8.059e-08
2.859e-05
1.029e-02
2.193e-02
8.621e-01
6.187e+00
2.936e+01
1.334e+02
1.676e+02
8.256e+02
6.213e+02
4.662e+00
6.815e-05

1. 789e+03

(3 of 3)
0.OOOe+00
0.OOOe+00
2.009e-102
1.545e-51
8.332e-32
7.611e-24
3.106e-14
3.077e-13
9.826e-10
1.029e-06
7.865e-06
7.089e-04
9.368e-03
7.159e-02
6.640e-01
1.404e+00
1.633e+01
2.070e+01
2.843e-01
5.845e-06

Exposure Rate
mgthr

With Buildup
8.184e-20
1.540e-22
2.648e-19
9.793e-14
3.828e-06
8.078e-06
4.796e-03
1. 805e+00
2.753e+00
7.318e+01
3.725e+02
1.320e+03
3.778e+03
3.359e+03
9.270e+03
4.918e+03
2.413e+01
2.721e-04

2.312e+04

(91.44 cm)
6.552e-26
9.05le-23
8.184e-20
1.540e-22
1.423e-21
2.273e-21
2.694e-12
5.921e-11
3.728e-07
4.354e-04
2.323e-03
1.325e-01
1.177e+00
6.404e+00
3.483e+01
4.917e+01
2.920e+02
2.482e+02
2.092e+00
3.191e-05

TOTALS: 1.908e+18 2.445e+04 3.845e+05 3.946e+01 6.339e+02


