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1. PURPOSE/OBJECTIVE

The purpose of this calculation is to apply Alternative Source Term {AST) methodology to the
analysis of the design basis Fuel Handling Accident (FHA) for Peach Bottom Atomic Power
Station (PBAPS) Units 2 & 3. This calculation considers normal (unfiltered) exhaust through the
building ventilation stack (Cases 1 and 2, unchanged from the previous Revision 1 of this
calculation), with no Control Room Emergency Filtration (CREF) system operation. Therefore,
this calculation supports changes to the current PBAPS 2 & 3 Technical Specifications to
consider that the operability of emergency filtration systems and subsystems previously required
to mitigate the radiological consequences of fuel handling accidents may not be necessary after
a sufficient post-shutdown decay period (as determined herein) has elapsed.

Not having to consider secondary containment and control room integrity and filtration
requirements in support of refueling activities has the potential to significantly improve the
flexibility and duration of scheduled plant outage activities.

The doses calculated for Cases 1 and 2 are unchanged from those of the previous Revision 1 of
. this calculation. Additional cases 3 through 6 are included in this Rev. 2 based on the new %/
values determined in Attachment G for no secondary containment isolation and releases
through various potential openings in the secondary containment. Various decay periods before
fuel movement are assumed for Cases 3 through 6 to determine the post-shutdown decay
periods such that secondary containment integrity and filtration previously required to mitigate
the radiological consequences of fuel handling accidents would not be necessary, with no CREF
in operation except for Case 6.

Regulatory Guide {RG) 1.183 (Ref. 2) is the basis for this evaluation. Concerning the FHA, the
new guidance has the advantage of smaller gap fractions, a larger pool decontamination factor
[DF], and dose criteria that replace both the whole body and thyroid dose limits with a limit on
Total Effective Dose Equivalent [TEDE].

The other changes from the current UFSAR calculation are listed below.

e An offsite dose limit of 6.3 rem TEDE (RG 1.183 & 10 CFR 50.67(b)}(2)(iii)) is applied
instead of the Standard Review Plan (SRP) 15.7.4 values of 25% of the 10CFR100
limits.

e A control room dose limit of 5-rem TEDE (10 CFR 50 Appendix B (Il) GDC 19) is applied
instead of the SRP 15.7.4 values of 5 rem whole body, or its equivalent.

o Design Basis analysis is based on NRC RG 1.183.

e The Control Room and offsite */q’s were recalculated in accordance with RG 1.183 and

' its references for release from the Unit 2 & 3 Turbine Building (TB)/Reactor Building
(RB) Ventilation Stack and from credible potential Building openings when secondary
containment is inoperable, and the new limiting */o's were applied to this analysis.

e Secondary Containment automatic isolation and filtration are not credited.

* Dose Conversion Factors (DCFs) for Immersion and Inhalation are taken from Federal
Guidance Reports (FGRs) 12 (Ref. 5) and 11 (Ref. 4), respectively. RG 1.183 cites
these DCFs as acceptable current estimates for evaluating the radiological impact of

- nuclear plant accidents.

This calculation also documents the development and conservatism of core source terms to be
used in this and other design basis accident analyses. that involve postulated fuel damage and
are being reanalyzed using alternative source terms.
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2, METHODOLOGY AND ACCEPTANCE CRITERIA

Analyses of radiological consequences resulting from a design basis Fuel Handling Accident
{(FHA) are performed using the guidance for apphcatlon of Alternative Source Terms to this
eventin RG 1.183.

Analyses of radlatlon'transport and dose assessment are performed using RADTRAD v. 3.03.
RADTRAD is a simplified model of RADionuclide Transport and Removal And Dose Estimation
developed for the NRC and endorsed by the NRC as an acceptable methodology for reanalysis -
of the radiological consequences of design basis accidents. The technical basis for the
RADTRAD code is documented in Section 2 of NUREG/CR-6604 (Ref. 3). The methodologies
significant to this analysis are the dose consequence analysis (NUREG Section 2.3) and the
Radioactive Decay Calculations (NUREG Section 2.4). This version of RADTRAD has been
pre-qualified for safety related design analysis by Washlngton Group International per its
10CFR50 Appendix B Quality Assurance program.

2.1. Fuel Source Term Model

The fuel source term is based on the reactor core source terms and conservatlve treatment
described in Attachment A.

The fraction of the core fuel damaged is based on the References 10 and 16 GESTAR Il limiting
case of damaging 172 fuel pins (based on a “Heavy Mast” design as per reference 13; i.e., the
“NF500 mast” in Reference 10) from GE12 or GE14 10x10 fuel bundle arrays with the
equivalent of 87.33 pins per bundle, and with all of the damaged fuel assumed to have a limiting
Peaking Factor (PF) of 1.7. This analysis is for an assembly and mast drop from the maximum
height allowed by the refueling platform over the reactor well onto fuel in the reactor, and -
bounds all locations in terms of fuel damage potential. Based on fuel damage assessments in
reference 16 and as shown below, this bounds the 8x8 array fuel types with 60 fuel pins per
bundle, 111 failed pins and a 1.5 PF (and up to a potential future 1.8 PF); it also bounds GE11
or GE13 9x9 array fuel types W|th 74 fuel pins per bundie, 140 failed pins and a 1.5 PF (and up
toa 1.76 PF).

: . Damaged
" Fuel '~ Pinsin Damaged Core Fraction
Bundle Type Array Bundle  Failed Pins Core Fraction PF with PF
Various 8x8 60 1M1 0.002421 1.5 0.003632
GE11&GE13 9x9 74 140 0.002476 . 1.5 0.003714

GE12&GE14 - 10x10 87.33 172 0.002578 - 1.7 0.004382

With a 1.7 radial peaking factor, the associated power of the damaged fuel = 3528 MWith *
0.002578 * 1.7 = 15.46 MWth.

2.2. Evaluation of Cbnservative Time after Shutdown for Fuel Movement

Because of radioactivity decay, the worst case fuel handling accident is that associated with
handling fuel that has most recently been part of a critical core operating at full power. As per
the RG 1.25 (Ref. 14) based fuel handling accident analysis in Reference 12, movement of
irradiated fuel will not occur less than 24 hours after the associated reactor shutdown, and
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therefore, a 24 hour delay period is used as a minimum. This value continues to be a very
conservative assumption for BWRs, given the operations necessary before commencing fuel
movement.

At the time of this calculation, certain technical specification sections require secondary
containment integrity, SGTS system operability, etc. during irradiated fuel movement. Unlike
the previous FHA analysis in Ref. 12, these design features have been determined to not be
required to meet regulatory limits and are not credited in this calculation. Guidance in TSTF-51
suggests that “recently irradiated fuel” parameter be developed to identify the point in time after
shutdown when secondary containment features are required. Therefore, this calculation also
provides the resuit of a search for this time after shutdown for various limiting potential release
pathways.

2.3. Gap Acti\)ity

This calculation is applicable to fuel whose burnup and power limits are bounded by those
specified in RG 1.183, footnote 11. This allows application of the gap activity fractions for LOCA
events per RG 1.183, Table 3, which are as follows:

- 5% of the noble gases (excluding Kr-85)

- 10% of the Kr-85 .

- 5% of the iodine inventory (excluding -131)
- 8% of the I-131

12% of the Alkali metal inventory

Because RADTRAD does not allow for application of isotope specific release fractions, the
“Peach Bottom AST Source Term.nif” file is modified to accommodate the differential gap
activities among the halogen (1-131) and noble gas (Kr-85) gap fractions dictated by Reg. Guide
1.183 (Ref. 2) shown above. Therefore, the initial activity of isotope 1-131 and Kr-85 are
multiplied by 1.6, and 2.0, respectively, in order to accommodate the respective 10% and 8%
release fractions directed by regulatory guidance (Ref. 2).

2.4. Pool Decontamination Factor (DF)

Attachment F provides assessments of water coverage and effective DFs considering FHAs
over the reactor well and the spent fuel pool, and identifies that the drop over the reactor well is
more limiting. Water coverage over the reactor well is ~52 feet, but no further credit is taken for
the additional water depth in order to maintain conservatism and consistency with regulatory
guidance.

For a drop over the spent fuel pool, coverage over the dropped assemblies and the plenum in .
struck assemblies are slightly less than 23 feet. As shown in Attachment F, coverage is
sufficient to maintain a 200 DF based on the Reg. Guide 1.183 Appendix C recommended 500
DF for inorganic iodines, and the recommended inorganic/organic iodine ratios. Even if a lower
inorganic iodine DF is selected to force an overall 200 DF with 23 feet of pool coverage, the
reduction in DF is offset by reductions in fuel damage due to a much shorter drop over the spent
fuel pool.
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2.5. Release Model

Release modeling uses the RADTRAD computer program. As discussed above, the normal
Nuclide Inventory File (NiF) representing a PBAPS core is artificially adjusted to account for the
higher than average gap fractions for I-131 and Kr-85 provided by Reg. Guide 1.183.

The compartments are the Refuel Floor Air Space (in the Reactor Building), the Environment,
and the Control Room. The refuel floor exhaust rate is set artificially high at 6 air changes per
hour. This results in 99.9999% of the contained radioactivity being exhausted within two hours.
The exhaust point that is postulated under the no filtration condition is the TB/RB Building
Ventilation Stack. This particular release point results in specific dispersion characteristics which
are defined by unique dispersion factors, or */g’s.

2.6. Dispersion Model

Dispersion factors at given increments in time for the TB/RB Ventilation Stack release point are
obtained from reference 7. The */o’s are based on DG-1111 methodology as implemented by
ARCONG9E6 for onsite locations (Control Room) and on Reg. Guide. 1.145 methodology as
implemented by PAVAN for offsite locations (EAB & LPZ). AST onsite and offsite */o vaiues
generated in reference 7 were used.

Dispersion factors at given increments in time for various limiting potential Building opening
conditions with secondary containment not required are calculated using the same methodology
in Attachment G. : ;

2.7. Control Room Model

The Control Room, as analyzed for the TB/RB Ventilation Stack release FHA analysis cases, is
unfiltered. Normal flow intake rates, plus an unfiltered inleakage flow, is used with a
corresponding.exhaust rate on a once-through basis.

An additional case is analyzed for the release pathway through the worst case hatch location,

with the Control Room filter in operation at the worst case 3000 — 10% = 2700 cfm, with an
additional assumed 500 cfm of unfiltered inleakage.

'2.8. Dose Modeling
Dose models for both onsite and offsite are simplified and meet R.G. 1.183 requirements. Dose

conversion factors are based on Federal Guidance Reports 11 and 12 (Ref. 4, 5). Effectively,
RADTRAD uses the following formulations, integrated numerically over the accident duration:

2.8.1. EAB and LPZ

‘Doses at the EAB and LPZ for the FHA are based on the following formulas:

. Dose qgpe (rem) = R_elease (Curies) *é—(’sec/mi ) * Breathing Rate (m*/sec) * Inhalation DCF (rem ¢, /Ci inhaled)

and
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Dose . (rem) = Release (Curies) *%(sec/m") *Submersion DCF (rem ,; -m"/ Ci -sec)

~and finally,

Dose,,. (rem) = Doseqgp, (rem) + DoseEDE'(rem)

2.8.2. Control Room |

The formulas used by RADTRAD, by time increment, are:

Dose e (rem) = Time Dependent CR Air Concentration (Ci/m* ) * Time Increment Duration (sec) *

Breathing Rate (_'m'z/sec) * Inhalation DCF (rem g, /Ci inhaled) * Occupancy Factor of |
and ' ' '

Dose g (rem)= Time Dependent CR Air Concentration (Ci/m*)* Time Increment Duration (sec) *

Submersion DCF (rem , - m*/ Ci - sec) * Occupancy Factor of 1*CR Geometry Factor
“and finally,

Dose gpp (rem) = DoseCED_E (rem) + Dosepe (rem)

2.9. Acceptance Criteria

Dose acceptance criteria are per 10CFR50.67 and R.G. 1.183 guidance.

Table 1 lists the regulatory limits for accidental dose to 1) a control room operator, 2) a person
at the EAB, and 3) a person at the LPZ boundary

Table 1. Regulatory Dose Limits (Rem TEDE)*
CR EAB LPZ
(30 days) (2 hours) (30 days
5 : 6.3 6.3
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3.

ASSUMPTIONS

Assumptions and bounding analyzed conditions regarding the fuel handling accident scenarios
are provided below. .

10.

Movement of recently irradiated fuel will not occur less than 24 hours after the associated
reactor shutdown. Other periods are evaluated to establish a basis for a definition of
‘recently irradiated fuel” for various potential release pathways.

Fuel bundle peak burnup will not exceed 62 GWD/MTU.

For fuel exceeding 54 GWD/MTU the maximurh linear heat generation rate will not exceéd
6.3 kW/it average power.

The current design basis bounding fuel damage assessment scenario, which is associated
with a drop over the reactor core, will be used.

Spent fuel source terms are based on reactor core source terms in Attachment A.
The damaged fuel is assumed to have operated at a radial peaking factor of 1.7 (Ref. 10).

For conservatism, the effective minimum depth of 23 feet is assumed fo be the water
coverage over the reactor core; the worst case location for a fuel drop FHA to take place.

Activity reaching the refuel floor airspace will essentially be all exhausted within 2 hours by
using an artificially high exhaust rate. This also provides an allowance for uneven mixing in
the refuel floor airspace.

The release pathways are through TB/RB Ventilation Stack for Cases 1 and 2, or through
worst-case potentially open hatch locations, for Cases 3 through 6. No credit is taken for
filtration by the SGTS, or the elevated release resulting from exhaust through the PBAPS
Main Stack. '

Except for Case 6 with releases through the worst-case hatch, no credit is taken for the
operation of the CREF system during the FHA. For Cases 1 through 5, normal intake and
outflow are credited, without filtration, including an allowance for unfiltered inleakage.
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]

4, DESIGN INPUT

The design inputs used for this calculation were extracted from extensive review of PBAPS

Units 2 & 3 Licensing documents, existing calculations, and regulatory guidance documents.

These parameters are summarized in the following table:

Parameters Applicable to AST Fuel Handling Accident Dose
Considerations for Peach Bottom Atomic Power Station

TABLE 2: FHA.
AST Analysis
Parameter or Method for
Peach Bottom Atomic
Power Station

AST Value

- Source Documents

Reactor Power

3528 MWth

Calc. No. PM-737, Rev. 1A

Fuel Assembly Configuration
and properties

10x10 in a 87.33 fuel pin
bundle and 172 pins damaged

Ref. 12

Peaking Factor

1.7

Ref. 10

Allowable Fuel Burnup and
non-LOCA gap fractions

- RG 1.183, Table 3

FHA Radionuclide Inventory

From Attachment A of this
Calc. for the 60 isotopes
torming the standard
RADTRAD library, with
decay to 24 hours.

Gap activities per R.G. 1.183.

See Attachment A

24 hours per Ref. 12

Underwater Decontamination | Noble Gases: 1 RG 1.183
Factor
Particulate (cesiums and RG 1.183
rubidiums): infinity
lodine: 200, corresponding to
a 23-ft water depth
lodine chemical distribution From RG 1.183 (95% Csl, RG 1.183

instantaneously dissociating in
the pool water and re-evolving
as elemental 10odine, unless the
pH of the pool water is
justified mechanistically to be
above 7; 4.85% elemental;
0.15% organic)

Dose Conversion Factors

EPA Federal Guidance Reports
11 and 12

EPA Federal Guidance
Reports 11 and 12

Off‘sit'e Dose Limit

6.3 rem TEDE after 2 hours

RG 1.183

Control Room Dose Limit

5 rem TEDE for the duration
of the accident

10CFR50 App. A, GDC 19
and 10CFR50.67

Secondary Containment
Automatic Isolation and
Filtration

Not credited

RG 1.183
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TABLE 2: FHA
AST Analysis AST Valuce -

Parameter or Method for
Pcach Bottom Atomic
Power Stati(m

‘Source Documents

Mitigation by CREF system Not credited for all Cases RG 1.183
except Case 6 .
Normal Control Room Fresh | Design Basis Intake 20600 c¢fim | Ref. 15
Air Makeup Rate (Cases | plus an allowance of 1600 cfm
through 5) and Volume for inleakage.
‘Volume 176,000 ft' Ref. 8
CREF Operation (for Case 6 | 3000 — 10% ctm filtered intake | Ref. 17
only) | (sensitivity analyses show the
lower bound of the 10% flow
uncertainty is conservative)
plus an allowance of 500 cfin
for unfiltered inleakage.
Refuel Floor Normal Approximately 6 air changes
Ventilation rate and volume per hour and an artificial value
of 100 ft' is used for
simplicity. This evacuates
99.9999% of all activity within |
2-hours. '
CR. - . :
Normal Release Point and | TB/RB ventilation stack and
Distance to CR intake 191.7 ft '
Dispersion Factors
0-2hr 1.18E-03 sec/m’ Ref. 7 -
Alternative Release As derived in Att. G
Points '
EAB _
Release Point Basis and Normal RB exhaust stack and
- Distance to EAB - 1040 m (considered as
' applicable to all release
locations)
Dispersion Factors
_ 0-2hr 4.25E-04 sec/m’ Ref. 7
LPZ . :
. Release Point Basis and Normal RB exhaust stack and
7300 m (considered as

Distance to LPZ

Dispersion Factors

applicable to all release
locations)

Ref. 7

0-8hr

4 81E-05 sec/m’




[ CALCULATION NO. PM-1059 | REV.NO. 2 [ PAGENO. 11
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6. CALCULATIONS

This calculation evaluates the radiotogical dose to an operator in the Control Room and
a person at the EAB and LPZ locations following a design basis FHA involving irradiated
fuel that has decayed for various times after shutdown. This analysis uses Alternative
Source Term assumptions per guidance in Reg. Guide 1.183.

The RADTRAD v. 3.03 computer code was used for this Peach Bottom Units 2 & 3 FHA
calculation. RADTRAD (Ref. 3) is a simplified model of RADionuclide Transport and
Removal And Dose Estimation developed for the NRC and endorsed by the NRC as an
acceptable methodology for reanalysis of the radiological consequences of design basis
accidents. The technical basis for the RADTRAD code is documented in Section 2 of
NUREG/CR-6604. The methodologies significant to this analysis are the dose
consequence analysis (NUREG Section 2.3) and the Radioactive Decay Calculations
(NUREG Section 2.4).

The RADTRAD inputs are summarized below:
A. Compartments

1. Containment — This compartment represents the Reactor Building Air Space, into which
fission products leaving the spent fuel pool are released. :

a. Compartment type — Other — since it is not the environment or control room.

b. Volume — 1.000E+02 ft® — This is an artificial RB volume, used to simplify the
evacuation of activity from the RB to the environment. An exhaust rate was
tailored to this nominal volume in order to model 6 air changes per hour,
which ensures that all activity is released within the 2-hour period.

c. Source term fraction — 1.0 ' ' 5 '

d. Compartment features — no compartment removal mechanisms selected.

2. Environment
a. Compartment type — Environment

3. Control Room .

Compartment type — Environment - Control Room
Volume — 176,000 ft* — Ventilated volume.

Source term fraction — 0.0

Compartment features —none selected

aooco

B. Transfer Pathways

1. Filtered Flow, Leak to the Environment

a. From Compartment 1 — Containment

b. To Compartment 2 — Environment

c. Transfer mechanism — “Filter” selected _

d. Filter Efficiency Panel — Flow rate — 10 cfm — This is an arbitrary value that was set to
ensure the release of 99.9999% of the activity from the Reactor Building within 2
hours, based on the nominal value as set above. This flow rate corresponds to 6 air
changes per hour. _

e. Filter Efficiency Panel — FHA analyses do not credit SGTS filtration, and so the efficiency
usedis 0. .

f. Active Pathway — Yes
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2. Environment to Control Room

a.
b. To Compartment 3 — Control Room
C.
d

f.

From Compartment 2 — Environment

Transfer mechanism - “Filter” selected

Filter Efficiency Panel — All Cases except Case 6: Flow rate — 22,200 — This flowrate '

conservatively accounts for the normal operational flowrate of 20,600 cfm, and an
additional 1600 cfm inleakage.

Filter Efficiency Panel — Case 6: Flow rate — 2 700 cfm filtered intake and an
additional 500 cfm unfiltered inleakage.

Filter Efficiency Panel — All Cases except Case 6: Filter efficiency is entered as 0.0%
for all chemical forms of iodine, to show that no CREF is credited. -

Filter Efficiency Panel — Case 6: Filter efficiency is entered as 99.0% for aerosol and .

90.0% for both Elemental and Organic chemical forms of iodine.
Active Pathway — Yes

3. Control Room to Environment

a.
b.
c.
d.

f.

From Compartment 3 — Control Room

To Compartment 2 — Environment

Transfer mechanism — “Filter” selected

Filter Efficiency Panel — All Cases except Case 6: Flow rate — 22,200 cfm — Provides
an equilibrium with flow intake.

Filter Efficiency Panel — Case 6: Flow rate — 3,200 cfm — Provides an equilibrium with

flow intake. .
Filter Efficiency Panel — Filter efficiency is entered as 100.0% iodine chemical for all
time periods. This is the exit from the control room to the environment; the filtration
prevents a double counting of the iodine release. Note that the noble gas release
will still be re-circulated between the control room and the outside environment.
Active Pathway — Yes

C. Dose Locations

1. Exclusion Area Boundary

"~ a.

In Compartment 2 —~ Environment

b. Breathing Rate Default — Not selected
c. *lo—4.25E-04 sec/m® — this is the 0-2 hr accident %/, for PBAPS TB/RB Ventilation
"Stack. This value is entered from time 24-hours to the end of the accident.
d. Breathing Rate — 3.47E-04 m’/sec — RADTRAD default that is the non-rounded
"~ version of the value in Reg. Guide 1.183.
2. Low Population Zone
a. In Compartment 2 — Environment
b. Breathing Rate Default — Not selected
c. *lo—4.81E-05 sec/m’ — this is the 0-2 hr accident ¥/, for PBAPS TB/RB Ventilation
Stack. This value is entered from time 24-hours to the end of the accident.
d. Breathing Rate — 3.47E-04 m%/sec.
3. Control Room
a. In Compartment 3 — Control Room
b. Breathing Rate - 3.47E-04 m*/sec.
e. *lo—Cases 1 and 2: 1.18E-03 sec/m’® — this is the 0-2 hr accident */,, for PBAPS

TB/RB Ventilation Stack. This value is entered. from time 24-hours to the end of the
accident. '

/o — Cases 3 and 4: 1.90E-03 sec/m® — this is the 0-2 hr accident #/, for the worst--
case (Unit 2) PBAPS Roof Scuttle, as derived in Attachment G. This value is entered
from time 24-hours to the end of the accident. _
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.

*/q — Cases 5 and 6: 1.28E-02 sec/m?® — this is the 0-2 hr accident */, for the worst-
case Ground Hatch, as derived in Attachment G This value is entered from time 24-
hours to the end of the accident. :

Breathing Rate — 3.47E-04 m®/sec

.. Occupancy Factor — 1.0 — this the Reg. Guide 1.183 value for the first day.

~D. Source Term and Release Fraction Treatment

a.

b.

C.

d.

The “Peach Bottom AST Source Terms for FHA.nif” file [Attachment Cj reflects the
PBAPS core activities with the 1-131 value multiplied by 1.6 and the Kr-85 value
multiplied by 2.0. These changes are made so that the Reg. Guide 1.183, Table 3
differentiation in release fraction can be made.

The power level of 15.46 MW is per section 2.1 above and reflects the fraction of the
core damaged and the radial peaking factor applied to that fuel.

The delay time (24-hours for Cases 1 and 4, 0 for Case 2, 6-hours for Case 3, 468-
hours for Case 5, and 84-hours for Case 6) reflects the time after shutdown that fuel
movement is assumed.

The file “Peach Bottom AST FHA.rft” {Attachment D] is designed to reflect gap

activity fractions per Reg. Guide 1.183, Table 3, with the adjustment describe for the

“nif” file described above.

E. Dose Conversion Factors =
The default FGR-11 and FGR-12 dose conversion factors prowded with RADTRAD are
used.
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7. SUMMARY AND CONCLUSIONS

The RADTRAD code was used to examine the effect of the alternate source term
release on offsite and CR doses. Shown below are the results, as well as the dose
acceptance criteria.

Case 1: Dose Limits and Calculated Doses for TB/RB Stack Release Pathway
Decay.Time =24 Hours and No CREF Operation

Location Dose
' (rem TEDE)
LIMITS CR5.0; EAB&LPZ6.3
EAB 1.16
LPZ 0.132
CR 2.35

These results indicated that the calculated consequences of a design basis Fuel Handling
Accident at or after 24 hours of shutdown with releases through the expected TB/RB Ventilation
Stack release pathway will be-within regulatory limits without the requirement of an SGTS
filtered and elevated release through the PBAPS Main Stack. Furthermore, Control Room
emergency filtration is not required to maintain operator doses within regulatory limits.

- The following Case 2 results show that even with source terms associated with Time 0 after

- shutdown, EAB, LPZ, and CR doses would be within the limits with neither SGTS filtration or
elevated release through the main stack, with releases through the expected TB/RB Ventilation
Stack release pathway.

Case 2: Dose Limits and Calculated Doses for TB/RB
Stack Release Pathway
with Decay Time = 0 and No CREF Operation
Location Dose
(rem TEDE)
LIMITS CR5.0;, EAB&LPZ6.3
EAB . 517
LPZ 0.585 . .
CR 3.42

Based upon the */gs in Table 4-1 in Attachment G, both of the above Cases for releases from
the normal RB/TB exhaust bound the releases that could occur through the grade level
personnel hatch or the railroad access door for either Unit.

The following Case 3 through 6 results assume neither SGTS filtration nor elevated release
through the main stack, but with releases through various worst-case secondary containment
building opening pathways based on the %/, values determined in Attachment G. As shown,
various decay periods before fuel movement are assumed for-Cases 3 through 6 to determine
the post-shutdown decay periods such that secondary containment integrity and filtration
previously required to mitigate the radiological consequences of fuel handling accidents may not
be necessary, with no CREF in operation except for Case 6. For margin in these analyses,
doses are controlled to about 4.6 rem to Control Room personnel.
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Cases 3 - 6: Dose limits and-Calculated Doses for Worst-Case Secondary Contamment
Building Opening Release Pathways

EAB Dose | LPZ Dose | CR Dose
. (rem (rem (rem
| Case | Release Point De“l‘ly Time ?CEEV TEDE) | TEDE) | TEDE) .
(hours) redit [Limit = [Limit = [Limit =
' 6.3/ 6.3] _5.0)
3. | RB Roof Scuttle 6 No - 2.19 0.248 4.63
- 4 RB Roof Scuttle 24 . No |. 116 0.132 ‘3.85
5 | Limiting Hatch | 468 (19.5d) No 0.163 0.018 C 457
(*Ground Hatch ' '
4” in Att. G) - '
6 Limiting Hatch 84 (3.5d) Yes 0.714 ~0.081 4.56
(*“Ground Hatch
4” in Att. G)

For Cases 3 and 4, the worst cases for the RB roof scuttles as the release pathway, without
secondary containment or MCREYV filter credit, a minimum decay time of 6 hours would be
-required in order to meet regulatory limits. Movement of fuel from the reactor within 6 hours.
of shutdown would be impossible.

For Cases 5 and 6, developed as bounding cases where grade level hatches to the west of
the Reactor/Radwaste Buildings might be opened, the limiting case is a hatch that is nearly.
under and slightly north of the control room intake. Case 6 shows that a minimum decay
time of 84 hours and the MCREV would be required to be available in order to meet
regulatory limits. MCREV serves both units and would generally be required for the
operating unit in any case. Case 5 shows that this minimum decay time would have to -
extend to 468 hours without MCREYV availability when this worst-case hatch is open.
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8. OWNER’S ACCEPTANCE REVIEW CHECKLIST FOR EXTERNAL DESIGN
ANALYSIS

DESIGN ANALYSIS NO. PM-1059 REV: 1

Yes No N/A

1. Do assumptions have sufficient rationale? o ,D .
2. Are assumptions compatible with the way the plant is operated and with the oo
licensing basis”? .

: 2O 0
3. Do the design inputs-have sufficient rationale?

4. Are design inputs correct and reasonable? ' ] ,,D
. . /,' D
5. Are design inputs compatible with the way the plant is operated and with the
licensing basis? ‘
6. Are Engineering Judgments clearly documented and justified? O O
7. Are Engineering Judgments compatible with the way the plant is operated s '
and with the licensing basis? _ Lo oo
8. Do the res.ults and conclusions satisfy the purpose and objective of the design E,;/ 0O O
analysis?
9. Are the results and conclusions compatible with the way the plaht is operated IZTD ' 0
and with the licensing basis? :
10. Does the design analysis include the applicable design basis
M 0O O
documentation?
11. Have any limitations on the use of the results been identified and Er//[] .
transmitted to the appropriate organizations? '
12. Are there any unverified asshmptions? : : 0 -Ev]/ 0
13.. Do all unverified assumptions have a tracking and closure mechanism in -
lace? O o
place? :
7 A /\4/)4 T

EXELON REVIEWER / /1/‘)171’7;7 M/[’lﬁ/r DATE: //S /5

rmt / Sign /)



ATTACHMENT A
Source Terms
Int_roduc-ti'on

The following description and calculation input and results from Robert Jaffa of Exelon Nuclear derives
the isotopic inventory (core source terms) to be used as inputs for the PBAPS AST Design Basis Accident
analyses. The derivation uses an Exelon Nuclear controlled-version of ORIGEN 2.1, as noted. Although
derived for PB Unit 3, they are considered as applicable to PB Unit 2 as well.

The core source terms are initially calculated based on a power level of 3514.9 MWt, which is
approximately the Rated Thermal Power of 3514 MWt. The AST analyses utilize a Design Basis
Accident (DBA) power level of 3528 MWt. RADTRAD uses a NIF file in units of Curies/MWt and
multiplies this by the specified core power, so the derived Curie quantities for the 60 RADTRAD isotopes
in the following Table 2 are divided by 3514.9 to create the NIF file as presented in Attachment C, and
3528 MWt is used as the input specified core power for full core power analyses. :

The approach utilized produces a bounding ISOtOplC core inventory, using the maximum quantity for each
isotope of either:

e the 100 Effective Full Power Days (EFPD) calculated value (conservatively representing the
Beginning of Cycle condition to ensure that all isotopes with half llves <] year are at
equilibrium levels), or

e the calculated End of Cycle values, with full power operation at the DBA power level of 3528
MW?1 conservatively assumed for the entirety (i.e., with no power coastdown) of a 711 EFPD
cycle containing two batches of 4.107 w/o average U235 enrichment and one batch of 4.105 w/o
average U235 enrichment typical of current PBAPS cycle design.

The resulting source term provides bounding doses consistent with Regulatory Guide 1.183, Section 3.1
for the applicable range of fuel enrichments and burnups. Sensitivity analyses confirm that all Control
Room (CR) and offsite doses for the assumed Loss of Coolant Accident described in AST Calculation
PM-1060 Rev. 3 are bounded by this “Base Case™ source term approach, compared with consideration of
the following alternative Cases: -

Case A = Base Case except for 5.0% Enrichment with utilization of the maximum calculated Curies for
‘each isotope of either the 100 EFPD or EOC values

Case B = Base Case except with 5.0% Enrichment and artificially bounding full-power cycle length of
740 EFPD with utilization of the maximum calculated Curies for each isotope of either the 100 EFPD or
EOC values

Case C = Base Case except with 4.107% Enrichment and artmmally bounding full-power cycle length of
740 EFPD, but with utilization of only the EOC values of Curies for each isotope

Case D = Base Case except with a one-year “‘short cycle™ of 3.56% Enrichment and full-power cycle
length of 351 EFPD with utilization of the maximum calculated Curies for each isotope of either the 100
EFPD or EOC values. This is a test to show the effects of lower enrichments and shorter operating cycles
within practical economic values,

Case E = Base Case except with 5.0% Enrichment and full-power cycle length of 711 EFPD, but with
utilization of only the EOC values of Curies for each isotope

Case F = Base Case except with 4.107% Enrichment and full-power cycle length of 711 EFPD, but with
utilization of only the 100 EFPD values of Curies for each isotope

Case G = Base Case except with 4.107% Enrichment and full-power cycle length of 711 EFPD, but with
utilization of only the EOC values of Curies for each isotope.
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1.0

2.0

3.0

4.0

PURPOSE

To calculate the isbtopic core inventory for PB Unit 3 using th_e ORIGEN?2.1 code based on
reactor operation at 3514.9 MWt and an equilibrium 711 EFPD two-year cycle design.

SUMMARY OF RESULTS

The boundmg isotopic core inventory for a 711 EFPD two- -year cycle design at PB Unit 3 is
shown in terms of activity (Curies) and concentration (grams) in Tables 2 and 4, respectively.
This bounding isotopic core inventory was determined for PB Unit 3’s expected power uprate
power level of 3514.9 MWt, which is approxnnately equal to the rated thermal power of 3514

MWt.
REFERENCES
3.1 RSIC Code Package CCC-371, “ORIGEN 2.1, Isotope Generation and Depletion Code
Matrix Exponential Method,” May 1999.
3.2 Exelon Nuclear memo NFM-MA:03-002 from J. Wolfrom to R. Jaffa, Re: “Peach Bottom
Alternate Source Term Information,” dated January 9, 2003.
3.3 Memo from R. Jaffa to R. Tropasso, Re: “Installation Verification of ORIGEN2.1 on the
‘1BM PC Platform,” dated July 7, 2000. :
3.4 ORNL/TM-11018, “Standard- and Extended-Burnup PWR and BWR Reactor Models for
' the ORIGEN2 Computer Code,” S. Ludwig, J. Renier, December 1989. '
ASSUMPTIONS
4.1 The ORIGEN2.1 code [Ref 3.1] was used to calculate isotopic activities based on the
' cycle design described in Reference 3.2. The ORIGEN2.1 code was run on an IBM-PC
and was confirmed to be controlled per Ref. 3.3.
4.2 Batch-average enrichments and exposures from Ref. 3.2 were used to develop input to
ORIGEN2.1. This is equivalent to performing individual calculations for each sub-batch.
43 For fuel burned in more than one cycle, ORIGEN2.1 runs ignored refueling outages.
This has no impact on short-lived isotopes which reach equilibrium concentrations
shortly after cycle startup and has a conservative, albeit minimal, impact on long-lived
isotopes which continually increase in concentration as a function of exposure; ignoring
- intermediate decay periods will increase the tinal concentrations.
4.4 For isotopic activities calculated at BOC, BOC is defined as 100 days into the cycle to

ensure that all short-lived isotopes (half lives < 1 year) are at equilibrium levels.
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5.0

6.0

DESlGN INPUT

5.1

5.2

54

Batch-average information for an equilibrium two- -year cycle (Ref. 3.2) was obtamed.
using the FCYCLEOI code starting from the PB3 Cycle 14 design.

The ORIGEN2.1 cross-section library, BWRUE.LIB, is used in this calculation as this is

" most representative of current PB3 two-year cycles. The library is based on an “extended

cycle” reactor model where fuel achieves 40 GWd/mtU burnup in four cycles.
Equnhbrlum cycle lengths are 711 EFPD
The power level used for determining exposure data for the equilibrium two-year cycle is

3514.9 MW, which is approximately the Rated Thermal Power level for PB3 of 3514
MWt after the 1.62% Caldon power uprate. :

‘OVERALL APPROACH AND METHODOLOGY

The isotopic core inventory is a function of the reactor power level and the exposure of the fuel.
The PB Unit 3 isotopic core inventory is calculated using the ORIGEN2.1 code [Ref. 3.1]. A
3514.9 MWt 711 EFPD two-year equlllbrlum cyclu design [from Ref. 3.2] is used as the basis for
this calculation

6.1

Computer Code Information

The batch file used to execute ORIGEN2.1 (DTSQA Product 1D# EX0004724) for this
calculation provide the paths and filenames of the executable program and libraries that
were called. The batch file used is pb3_ast.bat. The PC-based ORIGEN2.1 code used
in this calculation was verified to be controlled by comparing the time/date/size stamp of
the executable file to that documented in Ref. 3.3. '

Volume in drive D is PER30290
Volume Serial Number is 11F7-0C1F
Directory of D:\Origen2 IN\CODE

ORIGEN2 EXE 1,267,348 06-10-96 1:09p ORIGEN2.EXE

The time/date/size stamps of the library files used in this calculation were venﬁed against
those documented in Ref. 3.4. :

Volume in drive D is PER30290
Volume Serial Number is 11F7-0C1F.
Directory of D:\Origen2\LIBS

BWRUE LIB - 173,676 08-01-91 2:10a
DECAY LIB 278,636 08-01-91 2:10a

GXUO2BRM LIB 167,526 08-01-91 2:10a
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7.0 CALCULATION

Equilibrium Two-Year Cvcle Isotopic Core Inventory

An equilibrium two-year cycle design for Peach Bottem Unit 3 based on the FCYCLEOI code using the
actual Cycle 14 design as a reference cycle and a cycle length of 711 EFPD is used as the basis for the
source term calculation. In addition, batch average burnups were increased to account for a 1.62%
Caldon power. uprate. The resulting batch-average burnups for once-burned, twice-burned and thrice-
burned fuel batches are shown below.

Avg. Burnup
Avg. Enr. per Cycle Power Loading U235 wit. U238 wt. Oxygen wt.
Batch #of FA | (woU235) | (MWd/miU) (MW) (MTU) {gms) (gms) (gms)

1 208 4.105 22800.49 . 1197.0 37.3256 153221588 35.793.384.12 5.018,379.87
18256.15 958.4
12116.92 636.1

2 280 4.107 22800.49 1611.5 50.2516 2,063,833.21 48,187.766.79 6.756,264.28
18256.15 1290.3

3 276 4.107 22800.49 1588.5 49.53372 2,034.349.88 47.499.370.12 6,659.746.22

The equilibrium cycle isotopic core inventory is calculated using ORIGEN2.1 and the BWR extended
burnup cross-section library BWRUE . The input deck is pb3_ast.inp and the batch file is pb3_ast.bat.

The specific power for a batch in a given cycle is determined by multiplying the batch average buf‘nup for
that cycle by the batch loading and then dividing by the number of EFPD in the cycle. For example, the

specific power for Batch 1 in its first cycle of operation is:

(22,800.49 * 37.3256) / 711 = 1197.0 MW.

The grams of U235 and U238 for each batch were determined by the following formulas:
U235 (gms) = Batch loading * (Avg. Enr./100) * 10°

U238 (gms) = Batch loading * (1 - Avg. Enr./100) * 10

The corresponding weight of oxygen in UQOs pellets for each batch is:

O( gms) = Total batch U weight (gm U) / 238 (gm U/gm atom U) * 2 (gm atom O/gm atom U)
*15.9994 gm O/gm atom O

The ORIGEN2.1 input deck is set up to deplete each fuel batch and write the 100 EFPD and EOC results
to temporary storage vectors. Once all batches have been depleted, the results from the temporary vectors
are combined to give the results for the entire core. The ORIGEN2.1 core inventory activity and
composition results for the equilibrium two-year cycle at 100 EFPD (BOC) and EOC are shown below in
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Tables 1 and 3, respectively. The maximum of the 100 EFPD and EOC values for each isotope are
selected to generate the bounding isotopic core 1nventory activity and composition results as shown in
Tables 2 and 4, respectively. '
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ORIGEN2.1 Isotopic Activity Results for

Table 1

Peach Bottom Unit 3

100 EFPD EOC

Isotope (Ci) (Ci)
KR 83M 1.324E+07 1.158E+07
BR 84 2.373E+07 2.002E+07
BR 85 2.888E+07 2.404E+07
KR 85 8.806E+05 1.387E+06
KR 85M 2.922E+07 2.436E+07
RB 86 1.118E+05 2.291E+05
KR 87 5.739E+07 4.672E+07
KR 88 - 8.096E+07 6.570E+07
RB 88 8.197E+07 6.678E+07
SR 89 9.836E+07 8.846E+07
SR 90 6.982E+06 1.117E+07
Y 90 7.142E+06 1.150E+07
SR 91 1.336E+08 1.110E+08
Y 91 1.212E+08 1.143E+08
SR 92 1.412E+08 1.205E+08
Y 92 1.416E+08 1.210E+08
Y 93 1.591E+08 1.404E+08
ZR 95 1.521E+08 1.5678E+08
NB 95 1.399E+08 " 1.586E+08
ZR 97 1.637E+08 1.578E+08
MO 99 1.771E+08 1.785E+08
TC 99M 1.551E+08 1.563E+08
RU103 1.234E+08 1.477E+08
RU105 7.642E+07 1.022E+08
RH105 7.310E+07 9.673E+07
RU106 3.856E+07 6.081E+07
SB127 8.572E+06 1.018E+07
TE127 8.402E+06 1.010E+07
TE127M 1.039E+06 1.355E+06
S$B129 2.732E+07 3.036E+07
TE129 2.679E+07 2.988E+07
TE129M 3.875E+06 - 4.453E+06
1129 . 2.774E+00 4.816E+00
TE131M 1.269E+07 1.360E+07
131 9.139E+07 . 9.444E+07

100 EFPD EOC

Isotope (Ci) “(Ci)
XE131M 1.015E+06 1.056E+06
TE132 1.322E+08 1.343E+08

1132 1.338E+08 1.364E+08
. 1133 1.953E+08 1.925E+08
XE133 1.904E+08 1.930E+08
XE133M 5.956E+06 6.007E+06

1134 2.167E+08 2.118E+08
CS134 1.335E+07 2.559E+07

135" 1.825E+08 1.806E+08
XE135 7.832E+07 7.086E+07
XE135M 3.636E+07 3.773E+07
CS136 3.568E+06 7.123E+06
CS137 9.460E+06 1.595E+07
BA137M 8.965E+06 1.510E+07
XE138 1.679E+08 1.589E+08
CS138 1.841E+08 1.760E+08
BA139 1.787E+08 1.719E+08
BA140 1.721E+08 1.661E+08
LA140 1.764E+08 1.722E+08
LA141 1.631E+08 1.563E+08
CE141 1.579E+08 1.575E+08
LA142 1.593E+08 1.510E+08
CE143 1.556E+08 1.449E+08
PR143 1.509E+08 1.416E+08
CE144 1.012E+08 1.264E+08
ND147. 6.459E+07 6.321E+07
NP239 1.616E+09 1.897E+09
PU238 2.639E+05 6.312E+05
PU239 3.100E+04 4.218E+04
PU240 2.871E+04 4.526E+04
PU241 1.365E+07 2.173E+07
AM241 1.634E+04 3.349E+04
CM242 3.645E+06 8.393E+06
CcM244 2.654E+05 9.147E+05
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Table 2
Bounding Isotopic Core inventory
Peach Bottom Unit 3 '

Isotopic Isotopic
_ Activity ' Activity
Isotope (Ci! Isotope Ci
KR 83M 1.324E+07 XE131M 1.056E+06
BR 84 2.373E+07 -~ TE132 1.343E+08
BR 85 - 2.888E+07 132 | 1.364E+08
KR 85 1.387E+06 . o 1133 1.953E+08
KR 85M 2.922E+07 XE133 1.930E+08
RB 86 2.291E+05 XE133M - 6.007E+06
KR 87 5.739E+07 134 2.167E+08
KR 88 8.096E+07 CS134 2.559E+07
RB 88 8.197E+07 1135 1.825E+08
SR 89 9.836E+07 : XE135 7.832E+07
SR 90 - 1.117E+07 _ XE135M 3.773E+07
Y 90 1.150E+07 : CS136 7.123E+06
SR91 1.336E+08 _ CS137 1.595E+Q7
Y 91 1.212E+08 BA137M - 1.510E+07 -
SR 92 1.412E+08 XE138 - 1.679E+08
Y 92 1.416E+08 : - C8S138 1.841E+08
Y93 1.591E+08 ' BA139 1.787E+08
ZR 95 1.578E+08 BA140 1.721E+08
NB 95 1.586E+08 LA140 1.764E+08
ZR 97 1.637E+08 : LA141 1.631E+08 -
‘MO 99 1.785E+08 _ CE141 1.579E+08
TC9SM = 1.563E+08 LA142 1.593E+08
‘RU103 - . 1.477E+08 CE143 1.556E+08
"RU105 1.022E+08 PR143 1.509E+08
‘RH105 9.673E+07 CE144 1.264E+08
RU106°  6.081E+07 ND147 . 6.459E+07
SB127  1.018E+07 NP239 1.897E+09
TE127 1.010E+07 PU238 6.312E+05
TE127TM 1.355E+06 PU239 4.218E+04
- SB129 3.036E+07 - PU240 4.526E+04
" TE129 2.988E+07 - PU241 2.173E+07
TE129M 4 453E+06 _ AM241 ' 3.349E+04
1129 - - 4.816E+00 CM242 8.393E+06
TE131M- . |  1.360E+07 ' CM244 9.147E+05
131 : 9.444E+07
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ORIGEN2.1 Isotopic Concentration Results for

Table 3

Peach Bottom Unit 3

100 EFPD EOC
Isotope (grams) (grams)
KR 83M 6.414E-01 5.611E-01
BR 84 3.370E-01 2.843E-01
BR 85 3.741E-02 3.114E-02
KR 85 2.244E+03 3.534E+03
KR 85M 3.550E+00 2.959E+00
RB 86 1.373E+00 2.814E+00
KR 87 2.025E+00 . 1.649E+00
KR 88 6.451E+00 5.235E+00
RB 88 6.826E-01 5.561E-01
SR 89 3.384E+03 3.044E+03
SR 90 5.116E+04 8.183E+04
Y 90 1.312E+01 2.113E+01
SR 91 3.683E+01 3.060E+01
Y 91 4.939E+03 4.658E+03
SR 92 1.123E+01 9.579E+00
Y 92 1.471E+01 1.256E+01
Y 93 4.768E+01 - 4.206E+01
ZR 95 7.079E+03 - 7.341E+03
NB 95 3.576E+03 4.054E+03
ZR 97 8.560E+01 8.251E+01
MO 99 3.691E+02 3.720E+02 -
TC 99M 2.947E+01 2.971E+01
RU103 3.822E+03 4.575E+03
RU105 1.136E+01 1.519E+01
RH105 8.657E+01 1.146E+02
RU106 1.152E+04 1.817E+04
SB127 3.208E+01 3.811E+01
TE127 3.182E+00 3.826E+00
TE127M 1.101E+02 1.436E+02
1127 4.533E+03 8.040E+03
SB129 4.856E+00 5.397E+00
TE129 1.279E+00 1.426E+00
TE129M 1.286E+02 1.478E+02
1129 1.571E+04 2.727E+04
TE131M 1.591E+01 - 1.704E+01
1131 7.369E+02 7.615E+02

100 EFPD EOC
Isotope (grams) (grams)
XE131M 1.212E+01 1.260E+01
TE132 4.352E+02 4.423E+02
1132 - 1.296E+01 1.321E+01
1133 1.723E+02 1.699E+02
XE133 1.017E+03 1.031E+03
XE133M 1.328E+01 1.339E+01
€S133 1.025E+05 1.678E+05
1134 8.118E+00 7.936E+00
CS134 1.031E+04 1.977E+04
1135 5.195E+01 5.140E+01
XE135 3.065E+01 2.773E+01
XE135M 3.990E-01 4.140E-01
Cs135 4.502E+04 7.841E+04
Cs136 4.867E+01 9.715E+01
CS137 - 1.087E+05 1.832E+05
BA137M 1.666E-02 2.807E-02
XE138 1.745E+00 1.652E+00
Cs138 4.348E+00 4.156E+00
BA139 1.092E+01 1.051E+01
BA140 2.359E+03 2.277E+03
LA140 3.168E+02 3.093E+02
LAt41 2.883E+01 2.762E+01
CE141 5.541E+03 5.528E+03
LA142 1.115E+01 1.056E+01
CE143 2.342E+02 2.181E+02
PR143 2.241E+03 2.102E+03
CE144 3.172E+04 3.962E+04
ND147 8.039E+02 7.867E+02
NP239 6.963E+03 8.173E+03
PU238 1.541E+04 3.685E+04
PU239 4.985E+05 6.782E+05
PU240 1.269E+05 1.986E+05
PU241 1.324E+05 2.108E+05
AM241 4,759E+03 9.755E+03
CM242 1.102E+03 2.537E+03
CM244 3.279E+03 1.130E+04

PM-1059, Rev. 2, Attachment A, Page 8 of 13




Bbunding Isotopic Core Inventory

Table 4

Peach Bottom Unit 3

Isotopic
Concentration
Isotope __(grams)
KR 83M 6.414E-01
BR 84 3.370E-01
BR 85 3.741E-02
KR 85 3.534E+03
KR 85M 3.550E+00 -
RB 86 2.814E+00-
KR 87 - 2.025E+00
KR 88 6.451E+00
RB 88 6.826E-01
SR 89 3.384E+03
SR 90 8.183E+04
Y 90 2.113E+01 -
SR 91 '3.683E+01
Y 91 4 .939E+03:
SR 92 1.123E+01
Y 92 1.471E+01
.Y 93 4.768E+01
ZR 95 7.341E+03
NB 95 - 4.054E+03
ZR 97 8.560E+01 -
MO 99 3.720E+02
TC 9SM 2.971E+01
RU103 4.575E+03
RU105 1.519E+01
RH105 1.146E+02
RU106 1.817E+04.
SB127 3.811E+01
TE127 3.826E+00
"TE127TM 1.436E+02
1127 8.040E+03
SB129 5.397E+00
TE129 1.426E+00
TE129M 1.478E+02
1129 2.727E+04
TE131M 1.704E+01
1131 7.615E+02

Isotopic
Concentration
Isotope Sgramsz
XE131M 1.260E+01
TE132 4,423E+02
1132 -1.321E+01
1133 1.723E+02
XE133 1.031E+03
XE133M 1.339E+01
CS133 1.678E+05
1134 8.118E+00 .
CS134 1.977E+04
1135 © 5.195E+01
XE135 3.065E+01
XE135M 4.140E-01
C8135 7.841E+04
CS136 9.715E+01
CS137 1.832E+05
BA137M . 2.807E-02
XE138 1.745E+00
CS138 4.348E+00
'BA139 1.092E+01
BA140 2.359E+03
LA140 3.168E+02
LA141 -2.883E+01
CE141 5.541E+03
LA142 1.115E+01
CE143 2.342E+02
PR143 2.241E+03
CE144 3.962E+04
- ND147 8.039E+02
NP239 8.173E+03
PU238 3.685E+04
PU239 6.782E+05
PU240 1.986E+05
PU241 2.108E+05
AM241 9.755E+03
CM242 2.537E+03
CM244

1.130E+04
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Input Deck pb3_ast.inp

Grams of Heavy Metal per Fuel Batch

PLACE FUEL into vectors -1,

0 0 O

0 1 2 3 657

0 00 10

READ FUEL

-1 1 -1 -1 1

READ FUEL

-2 1 -1"-1 1

READ FUEL

-3 1 -1-1 1
TIT

-3 1 0 1.0

1 CHARGE

BATCH 1 BURNUP IN CYCLE 1

50.
100.
150.
200.
250.
300.
350.
400.
450.
500.
550.
600.
650.
711.

4*8
4*8
4*8
-8

8
1

761.
811.
861.
911.
961.
1011.
.1061.
1111.
1161.
1211.
1261.
1311.
1361.

OO O OO0 OOOOOOOo

OO O OO OO ODOODODOOOO0O

1

1

1

658

659

COMPOSITION FOR BATCH 3
COMPOSITION FOR BATCH 2

COMPOSITION FOR BATCH 1

-2 and -3

3 0 1 42

IRRADIATION OF TMI-1 CYCLE 1 FULL CORE
BATCH 1 FRESH

5
5
5
1
1

"1197.
1197.
1197.
1197.
1197.
1197.
1197.
1197.
1197.
1197.
1197.
1197.
1197.
1197.

OO OO OO OO OTCO OO

8 5 17*8
8 5 17*8
8 5 17*8
-1 0
0 1.0

CHARGE
BATCH 1 BURNUP IN CYCLE 2

958.
958.
958.
958.
958.
958.
958.
958.
958.
958.
958.
958.
958.

Y Y SO Y S s Y T & Y L Y L Y L N L N SN

W -JOOYWU WD WOWWOUNOH

O ONWwWUY D OWON YR

OO ] WO WU WD WWWON W

[ T Y L N Y S Y L - "~ YT S N o o

OO OO OCOODOODOOOON

BATCH 1 ONCE BURNED

WO~ WO WU O D WO WWN Y
S S L T Y Y Y T A N

leNeoNoRoNoNeNelNolo o llolalyo)
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IRP
BUP
ouT
MOV
HED
RDA
BUP
IRP
IRP
IRP
IRP
IRP
IRP

IRF

IRP
IRP
IRP
IRP
IRP
IRP
IRP

- BUP
ouT
MOV
MOV
RDA

MOV
HED
RDA
BUP
IRP
IRP
IRP
IRP
IRP
IRP
IRP
IRP
IRP
IRP

IRP:

‘IRP
IRP
IRP
BUP
OUT
MOV
HED
RDA
BUP

_IRP

IRP’

IRP
IRP
IRP
IRP

IRP

1422.0 958.4 9

-8 1 -1 0
8 1 0 1.0
1 CHARGE

BATCH 1 BURNUP IN CYCLE 3

1472.0 636.1 1 9 4
1522.0 636.1 - 9 2 4
1572.0 636.1 2 9 4
1622.0 636.1 9 3 4
1672.0 636.1 3 9 4
1722.0 636.1 9 4 4
1772.0 636.1 4 9 4
1822.0 636.1 9 5. 4
1872.0 636.1 5 9 4
1922.0 636.1 9 6 4
1972.0 636.1 6 9 4
2022.0 636.1 9 7 4
2072.0 636.1 7 9 4
2133.0 636.1 9 8 4
-8 1 -1 O
2 -9 0 1.0 BATCH
8 -10 0 1.0 BATCH
BATCH 2 BURNUP IN CYCLE 2

-2 1 0 1.0
1 CHARGE

BATCH 2 BURNUP IN CYCLE 2

50.0 1611.5 1
100.0 1611.5 9
150.0 1611.5 2
200.0 1611.5 9

. 250.0 1611.5 3
300.0 1611.5 9
350.0 1611.5 4
400.0 1611.5 9
450.0 1611.5 5
500..0 1611.5 9
550.0 1611.5 6
600.0 1611.5 9
650.0 "1611.5 7
“711.0 1611.5 9
-8 1 -1 0
.8 1 0. 1.0
1 CHARGE
" BATCH 2 BURNUP IN
- 761.0° 1290.3 1
811:0  1290.3 9
861.0 1290.3 2
911.0. 1290.3 9
961.0 . 1290.3 3
©1011.0 -1290.3 9
1061.0 1290.3 4

BATCH 1 TWICE BURNED

[eNeoNoNoNeNoNe N ool oloia iR ov]

1 100 EFPD PLACED IN TEMP VECTOR -9
1 EOC3 PLACED IN. TEMP VECTOR -10

BATCH 2 FRESH

WY ~JWOo WU Wb wwwhuw

L T Y L~ Y Y - Y G S N N Y

OO OO O OO OOOOCOCOOMN

BATCH 2 ONCE BURNED

CYCLE 3

WO W0 WWwN O
[T SN Y L N L Y G N

OO OO OO W
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1290.

IRP 1111.0 3 9 5 40
IRP 1161.0 1290.3 5 9 40
IRP ~1211.0 1290.3 9 6 4 0
IRP 1261.0 1290.3 6 9 4 Q
IRP 1311.0 1290.3 9 7 4 0
IRP 1361.0 1290.3 7 9 40
IRP 1422.0 1290.3 9 8 4 0.
BUP '
ouUT -8 1 -1 0
ADD - 2 -9 0 1.0 BATCH 2 100 EFPD ADDED TO TEMP VECTOR -9
ADD 8 -10 0 1.0 BATCH 2 EQOC3 ADDED TO TEMP VECTOR -10
MOV -1 1 0 1.0 BATCH 3 FRESH
HED 1 CHARGE .
RDA BATCH 3 BURNUP IN CYCLE 3
BUP
IRP 50.0 1588.5 1 9 4 2
IRP 100.0 1588.5 9 2 40
IRP 150.0 1588.5 2 9 40
IRP 200.0 1588.5 9 3 40
IRP 250.0 1588.5 - 3 9 4 0
IRP 300.0 1588.5 9 4 4 0
IRP 350.0 1588.5 4 9 40
IRP 400.0 1588.5 9 5 40
IRP 450.0 1588.5 5 9 4 0
IRP 500.0 1588.5 9 6 40
IRP 550.0 1588.5 6 9 4 0
IRP 600.0 1588.5 9 7 40
IRP 650.0 1588.5 7 9 4 0
IFP - 711.0 1588.5 9 8 40
BUP
oUT -8 1 -1 0
ADD 2 -9 0 1.0
ADD 8 -10 0 1.0
MOV -9 1 0 1.0 CYCLE 3 @ 100 EFPD
MOV -10 2 0 1.0 CYCLE 3 @ EOC
HED 1 100 EFPD
" HED 2 - ECC
ouT .~ -2 1 -1 0
END :
2 922350 2034349.88 922380 47499370.12 0 0.0 _ Uo2
4 080000 6659746.22 0 0.0 : Uo2
0
2 922350 2063833.21 922380 48187766.79 0 0.0 Uo2
4 080000 6756264.28 0 0.0 Uo2
0 .
2 922350 1532215.88 922380 35793384.12 0 0.0 Uo2
4 080000 5018379.87 0 0.0 U02
0
END
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Job Batch File pb3_ast.bat

echo off
echo R R R R R R AL SRR R R RS EES RS E R SRR EEREEEEEEREREEEREEEEEEEREEEEEEEEEEEEES

echo KhEdkhkhkhk kA A XA A Ik kA XA khkdd XAk kA A A FrF XAk hkhkhkdhhkrddkdkhkdkdkrrxhkrkkkkhkrddkddkkhkxdxxhkxxxxkx

echo * % : . . * *
echo ** ORIGEN2 *x
‘echo ** ' Oak Ridge Isotope GENeration and Depletion Code L xx
echo ** o Version 2.1 (8-1-91) _ * *
echo ** - ’ * %
) echo ******************.*****************************************************
echo ** ’ . : ’ k%
echo ** Developed by: Oak Ridge National Laboratory *
echo ** Chemical Technology Division : ' **
echo ** . * %
echo ** Technical - Contact: Scott B. Ludwig i : * ko
echo ** (615) 574-7916 FTS 624-7916 * *
echo ** . ) : ' * %
echo ** Distributed by:- Radiation Shielding Information Center (RSIC) **
echo ** . Oak Ridge National Laboratory . *x
echo ** , P.O. Box 2008 ' _ **
echo ** Oak Ridge, TN 37831 il
echo ** ' - (615) 574-6176 FTS 624-6176 *ox

echo Ak hkhkhkkhkkhkhkhkhk Ak Ak dhkhk kA kA k kA k kA Ak k kA kXK h Ak hk kA A A A A AR IR KA KRR AR I AT AR A A h A *kdkxk*x

echo **********************‘k**********‘k‘k**************'i‘r*****************‘k***

pause

echc ** Execution continuing ... **
echo AhkhkhdhkhkhkkhkhkhkhkhkhkhAkhkhkhkhkhbkdrrkhkhkhhkhbkrddbhkhkhkhkhkrTrhddhhhhdkhrxhhkkkhkkhkkdhkkhkhkhhkhkokhkkohkkdkkkhkhkkkhkhhkxx

echo *************************_********‘k*******.******************************

echo * * . ) . * K
echo ** .+ Version 2.1 (8-1-91) for mainframes and 80386 or 80486 PCs *x
echo * % - - * %

copy pb3_ast.inp tapeS.inp >nul

REM (NOT USED IN THIS CASE) copy samp_ 2.u3 tape3.inp >nul

copy \origen2l\libs\decay.lib+\origen2l\libs\bwrue.lib tape9.inp >nul

copy \origen2l\libs\gxuo2brm.lib tapelC.inp >nul

\origen2l\code\origen2

rem combine and save files from run

copy tapel2.out+tape6.out pb3 ast.u6 >nul

copy tapel3.out+tapell.out pb3_ast.ull >nul

ren tape7.out pb3_ast.pch

ren tapel5.out pb3_ast.dbg

ren tapel6.out pb3 ast.vxs

ren tapeb0.out pb3 _ast.ech

rem cleanup files

del tape*.inp

del tape*.out : :

echo R RS SR R R RS SRR RS S SRR R ESE R R R RS SR SRR EEE R EEERESEREEEEEEEEEESEEEEEEEEEEEESEE]
echo ******‘************* o R I G E N 2 - version 2_1 kkhkhkhkKxhkhkhkhkhkkhkkhkhkk*xkkkkkk
echo *********************** .Execution Completed ***************)‘c************

echo tE RS S A S S S SRR E RN EEEEE SRR ESEREERRREERREREEEREERRERESEREREEEEEESEEEEREEEEE S SIS

echo on

PM-1059, Rev. 2, Attachment A, Page 13 of 13



CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

FHAHHHAR ARSI R HHER AR AAA A DA E R AR S B S A A HH AR SR AR R H
RADTRAD Version 3.03 (Spring 2001) run on 4/14/2003 at 17:58:51
EEEER RIS E RS E RS E R EREEEEEARE RS EEEERERTEEEE]

#######################################################################
File information

FHASEERRAABR R RS HHHAAAHIHEH 434S B H R AR R R R R R R R R R

Plant file ' = P:\Users\Nuc\Exelon EOC\Discipline
Files\Process\AST\Peach Bottom AST\Pbaps FHA\RADTRAD\PBAPS FHA 24hr Delay - No
Filter Credit-22000.pst
" Inventory file = p:\users\nuc\exelon eoc\discipline
files\process\ast\peach bottom ast\pbaps fhalradtrad\peach bottom ast source
terms for fha.nif :

Release file = p:\users\nuc\exelon eoc\discipline
files\process\ast\peach bottom ast\pbaps fha\radtrad\peach bottom ast fha.rft
Dose Conversion file = c:\program files\radtrad3-03\defaults\fgrll&l2.inp

HEHH HH44 FHEHE I ¥ HHEHE # ¥ Hi#44
# # 4 # ¥ #4 # # 4 # #
# S # ¥ # 4 # # # 4 # #
iR R 2 $##H T4 #O0# F # Hhi#4 # # #
# # # ¥ 4 # 4 # # # #
# # 4 # 4 ## 4 # # #

# 4 L #HE4 #

# #H44 #

Radtrad 3.03 4/15/2001
PBAPS FHA - TB/RB Ventilation Stack to CR Intake, EAB, & LPZ - 24 Hour Delay
and No Filtration Credit :
Nuclide Inventory File:
p:\users\nuc\exelon eoc\discipline files\process\ast\peach bottom ast\pbaps
fhalradtrad\peach bottom ast source terms for fha.nif
Plant Power Level:
1.5460E+01
Compartments:
3
Compartment 1:
Containment
3
1.0000E+02

O O oo

0
Compartment 2:
Environment

2

0.0000E+00

[eNeNelNoel
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CASE]:PBAPSFHAQMW[EMy-NoFﬂwrCmdw2ﬂm000

0
Compartment 3:
Control Room

1. :
1.7600E+05

[oNeNolol

0
Pathways:

2
-~

Pathway 1: .
Leak to Environment
1 .
2
2
Pathway 2: .
Environment to Control Room
2
3
2
Pathway 3:
Control Room to Environment Exhaust
3
2
2
~ End of Plant Model File
Scenario Description Name:

Plant Model Filename:
ACCEPT\TESTL1.PMF
Source Term:

1

1 1.0000E+00

c:\program files\radtrad3-03\defaults\fgrlls&l2.inp
"p:\users\nuc\exelon éoc\discipline files\process\ast\peach bottom ast\pbaps

fha\radtrad\peach bottom ast fha.rft
2.4000E+01 '
1

9.5000E-01 4.7500E-02  2.5000E-03 -1.0000E+00

Overlying Pool:
O .
.0000E+Q0

0
0
0
0

0
Compartments:
3
Compartment 1:
1

OO OO OO
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CASE 1. PBAPS FHA 24hr Delay - No Filter Credit-22000.00

0
Compartment 2:
1 :

OO OO OO

0
Compartment 3:
1

[eNeNoNeNolell ]

0 .

Pathways:
3

~Pathway 1:

.4000E+01 1.0000E+01  0.0000E+00  0.0000E+00 0.0000E+00
.8000E+01 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

]
o]

hway 2:

.4000E+01 2.2200E+04 0.0000E+00 0.0000E+00 0.0000E+00
.8000E+01  0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

hway 3:

o
» .
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.4000E+401
.8000E+01

@)
O
W O0OOCOO0OOMNNKEOO

e Locations:

Location 1:

2.
0.

CASE I: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

2200E+04
0C00E+00

Exclusion Area Bndry

2
1
2
2.4000E+01 4.2500E-04
4.8000E+01 ~0.0000E+00
1 .
2 .
2.4000E+01 3.4700E-04
4_8000E+01 0.0000E+00
0
Location 2:
Low Population Zone
5 ;
1
2
2.4000E+01 4.8100E-05
4.8000E+01 0.0000E+00
1
2 .
2.4000E+01 3.4700E-04
4.8000E+01 0.0000E+00
0
Location 3:
Control Room
3
0
1
2 : .
2.4000E+01 3.4700E-04
4.8000E+01. 0.0000E+00
1 .
2
2.4000E+01 1.0000E+00
4,8000E+01 0.0000E+00
Effective Volume Location:
1
2
2.4000E+01 1.1800E-03
4.8000E+01 0.0000E+00
Simulation Parameters:
5 .
2.4000E+01 ‘1.0000E-03
2.4010E+01 1.0000E-02

1.0000E+02
0.0000E+0Q0

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

PM-1059, Rev. 2, Attachment B, Page 4 of §2



CASE]:PBAPSFHAZMH[khy—NoFﬂwrCEMFQﬂm00O

2.4100E+01 1.0000E-01
2.5000E+01 1.0000E+00
4.8000E+01 0.0000E+00
Output Filename:
P:\Users\Nuc\Exelon EOC\Discipline Files\Process\AST\Peach Bottom AST\Pbaps
FHA\RADTRAD\PRAPS FHA 24hr Delay - No Filter Credit-22000.00
1 .
1
1
0
0
End of Scenarioc File
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CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00
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CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

#######################################################################
RADTRAD Version 3.03 (Spring 2001) run on 4/14/2003 at 17:58:51
iga sz AR

FREA AR AR RAA AR AR EF R ARSI H R IR R R R R R R R S
Plant Description
FHBHAHAFHHAFRARHHFE AR SRS TR HHH SRR A A IS S FH AR FE A EH SR H SR SRS

Number of Nuclides = 60

Inventory Power = 1.0000E+00 MWth
Plant Power Level = 1.5460E+01 MWth
Number of compartments = 3

Compartment information

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

Name: Containment

Compartment volume = 1.0000E+02 (Cubic feet)

Compartment type is Normal

- Pathways into and out of compartment 1

Exit Pathway Number l: Leak to Environment

Compartment number 2

Name: Environment

Compartment type is Environment

Pathways intc and out of compartment 2
Inlet Pathway Number 1l: Leak to Environment
Inlet Pathway Number 3: Control Room to Environment Exhaust
Exit Pathway Number 2: Environment to Control Room

" Compartment number 3
Name: Control Room
Compartment volume = 1.7600E+05 (Cubic feet)
Compartment type is Control Room
Pathways into and out of compartment 3 :
Inlet Pathway Number 2: Environment to Control Room
Exit Pathway Number 3: Control Room to Environment Exhaust

~Total number of pathways = 3

PM-1059, Rev. 2, Attachment B, Page 7 of 82



CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

A s RS ER L ES R SE R E R EE R EEES R E AR EETEERELEREE RS
RADTRAD Version 3.03 (Spring 2001) run on 4/14/2003 at 17:58:51
HARAR AR R R R R R B R R R Y

ISEE SIS RS SRS ISR SRR TR ST TR
_ Scenario Description ) ]
(E SRS ET IS IS EE SIS LS LRSS

Time between shutdown and first release = 2.4000E+01 (Hours)

Radiocactive Decay is enabled
Calculation of Daughters is enabled

' Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE ‘'RELEASE MASS
0.000001 hr 0.0000 hrs 0.0000 hrs - ~ (gm)
NOBLES 5.0000E-02 0.C000E+00 0.0000E+0D . 1.791E+00
IODINE 2.5000E-04 0.0000E+00 0.0000E+00 1.610E-03
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM - 0.0000E+0O0 0.0000E+00 0.0000E+00 0.000E+00
- BARIUM 0.0000E+00 0.0000E+00 . 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
inventory Power = 15. Mut
Nuclide Group Specific “half Whole Body Inhaled Inhaled
Name Inventory life ) .DCF Thyroid = Effective
(Ci/MWt) (s) (Sv-m3/Bg-s) (Sv/Bq) - (Sv/Bq).
Kr-85 1 7.892E+02 3.383E+08 1.190E-16 0.000E+00 0.000E+00
Kr-85m 1 8.313E+03 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 1.633E+04 4.578E+03° 4.120E-14 0.000E+00 0.000E+00
Kr-88 1 2.303E+04 1.022E+04 1.020E-13 0.000E+00 0.000E+00
I-131 2 4.299E+04 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 3.881E+04 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 5.556E+04 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 6.165E+04 3.156E+03 1.300E-13 2.880E-10 3.550E-11"
I-135 2 5.192E+04 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-133 1 5.491E+04 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe-135 1 2.228E+04 3.272E+04 1.190E-14  0.000E+00 0.000E+00
Nuclide = Daughter Fraction Daughter Fraction Daughter Fraction
Kr-85m Kr-85 0.21 . none .0.00 none 0.00
Kr-87 . Rb-87 1.00 none 0.00 none 0.00
‘Kr-88 Rb-88 1.00 none 0.00 none 0.00
Sr-90 Y-90 -1.00 none 0.00 none 0.00
Sr-91 Y-91m 0.58. Y-91 . 0.42 none 0.00
Sr-92 Y-92 1.00 none 0.00 °~  none 0.00
Y-93 Zr-93 1.00 none 0.00 none 0.00
Zr-95 Nb-95m 0.01 Nb-95 0.99 : none 0.00
Zr-97 Nb-97m 0.95 Nb-97 0.05 none 0.00
Mo-99 - Tc-99m 0.88 Tc-99 - 0.12 ncne 0.00
Tc-99m Tc-99 1.00 none 0.00 none 0.00
Ru-103 Rh-103m 1.00 none 0.00 none 0.00
1.00 none 0.00 . none 0.00

Ru-105 Rh-105
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CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

.00 none

Ru-106 Rh-106 1 0.00 none 0.00
Sb~127 Te-127m 0.18 - Te-127 0.82 none 0.00
Sb-129 Te-129m . 0.22 - Te-129 0.77 none 0.00
Te-127m Te-127 0.98 none 0.00 none 0.00
‘Te-129 . . I-129 1.00 none 0.00 none 0.00
Te-12%m Te-129 0.65 I-129 0.35 none 0.00
Te-131m Te-131 0.22 I-131 0.78 none 0.00
Te-132 I-132 1.00 none 0.00 none 0.00
I-131 Xe=-131m 0.01 none 0.00 none 0.00
I-133 . Xe-133m - 0.03 Xe-133 0.97 none 0.00
I-135 Xe-135m 0.15 Xe-135 0.85 none 0.00
Xe-135 Cs-135 1.00 none 0.00 none 0.00
Cs-137 Ba-137m 0.95 none 0.00 none 0.00.
Ba-140 La-140 1.00 none 0.00 none 0.00
La-141 Ce-141 1.00 none 0.00 - none 0.00
Ce-143 Pr-143 1.00 none 0.00 none 0.00
Ce-144 Pr-144m 0.02 Pr-144 0.9¢8 none 0.00
Nd-147 Pm-147 1.00 none 0.00 © none . 0.00
Np-239 Pu-239 1.00 none 0.00 none 0.00
Pu-238 U-234 1.00 none S 0.00 none 0.00
" Pu-239 U-235 -1.00 none 0.00 none 0.00
Pu-240 . U-236 1.00 - none 0.00 ‘none 0.00
Pu-241 U-237 0.00 Am-241 1.00 none 0.00
Am-241 Np-237 1.00 none 0.00 none 0.00
Cm-242 . Pu-238 1.00 none 0.00 none 0.00
Cm-244 Pu-240 1.00 none 0.00 none 0.00-
Iodiné fractions
Aerosol = 9.5000E-01
Elemental = 4.7500E-02
Organic = 2.5000E~-03
COMPARTMENT DATA
Compartment number 1: Containment
Compartmeﬁt-number‘ 2: Environment
Compartment number 3: Control Room
PATHWAY DATA
Pathway number 1: Leak to Environment
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
2.4000E+01 1.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00
4.8000E+01 0.0000E+00 0.0000E+00 0.0000E+0Q0 0.0000E+00

Pathway number 2: Environment to Control Room
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)
' ' (cfm) Aerosol Elemental Organic
2.4000E+01 2.2200E+04 0.0000E+00 0.0000E+00 ‘0.0000E+00
4.8000E+01 0.0000E+0Q0Q 0.0000E+0Q0 0.0000E+00 0.0000E+00

PM-1059, Rev. 2, Attachment B, Page 9 of 82



CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

Pathway number 3: Control Room to Environment Exhaust

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies %)
- (cfm) RAerosol Elemental Organic
2.4000E+01 2.2200E+04 1.0000E+02 1.0000E+02 1.0000E+02

4..8000E+01 0.0000E+00 . 0.0000E+00 0.0000E+0O 0.0000E+00

LOCATION DATA
Location Exclusion Area Bndry is in compartment 2

Location X/Q Data
Time (hr) X/Q (s * m™-3)

2.4000E+01 4.2500E-04
4.8000E+01 . 0.0000E+00
Location Breathing Rate Data
Time (hr) Breathing Rate (m"3 * sec”-1)
2.4000E+01 3.4700E-04
4.8000E+01 ' 0.0000E+00
Location Low Population Zone is in compartment 2

Location X/Q Data

Time (hr) ° . X/Q (s * m*-3)
2.4000E+01 4.8100E405
4.8000E+01 0.0000E+00

Location Breathing Rate Data

Time (hr) - Breathing Rate (m"3 * sec”-1)
2.4000E+01 3.4700E-04
4.8000E+01 0.0000E+00

-Location Control Room is in compartment 3

Location X/Q Data

Time (hr) X/Q (s * m~-3)
2.4000E+01 1.1800E-023
4.8000E+01 0.0000E+00

Location Breathing Rate Data

Time (hr) _ Breathing Rate (m"3 * sec”-1)
2.4000E+01 3.4700E-04
4.8000E+01 - 0.0000E+00

Location Occupancy Factor Data

Time (hr) Occupancy Factor
2.4000E+01 ~1.0000E+00
4.8000E+01 . 0.0000E+00
USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS
Time ' Time step
0.0000E+00 1.0000E-03
1.0000E-02 1.0000E-02
1.0000E-01 1.0000E-01
1.0000E+00 1.0000E+00
2.4000E+01 .0.0000E+00
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" Accumulated dose

CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

BEBE AR R R R R R R R R R R R R R R R R

RADTRAD Version 3.03

(Spring 2001)

run on

4/

14/2003 at 17:58:51

FRAHSHAR AR EE SRR AR R R AR R A R R R A

b
#

#
BE#ES
4
#.

#

CHERE FH#H4

# #

#

o= S W ok 3 S

#
#
#
#
#
#

H= e e S Sk
S = Sk g9 S

#
#
#
#
#

HHH# #H#S

o4k 4 ok 4k 2E

fHH##

FHEHAH B A DA B HH AR H A MR E R R AR R R R A R

Dose,

Detailed model and Detailed Inventory Output

FHEERBEA RS E AR A AR H AR R R R R AR R R R

Exclusion Area Bndry Doses:

Whole Body

Time (h) = 24.0000
Delta dose (rem) 9.9171E-07
9.9171E~-07

Accumulated dose (rem)

Low Population Zone Doses:

Time- (h) = 24.0000 Whole Body
Delta dose (rem) 1.1224E-07
Accumulated dose (rem) 1.1224E-07
Control Room Doses:

Time (h) = . 24.0000 Whole Body
Delta dose (rem) 5.2663E-13

(rem)

Thyroid
8.1471E~-05
8.1471E-05

Thyroid
9.2206E-06
9.2206E-06

Thyroid
8.5596E-10

5.2663E-13 8.5596E-10

Containment Compartment Nuclide Inventory:

Time (h) = 24.0000 ci
"Kr-85% o 6.1000E+02
Kr-85m 1.5677E+02
Kr-87 2.6294E-02
Kr-88 5.0881E+01
I-131. 1.5317E+02
1-132 1.2455E+02
I-133 9.6509E+01
I-135 1.6199E+01
Xe-133 4.0711E+04
1.0030E+04

Xe~135%

W N S O P O

kg
.5548E-03
.9050E-08
.2829E-13
.0578E-09
.2355E-06
.2066E~-08
.5194E-08
.6126E~09
.1749E-04
.9276E-06

Containment Transport Group Inventory:

Time (h) = 24.0000 Atmosphere
‘- Noble gases -(atoms) 1.2018E+22
Elemental I (atoms) 2.9169E+17
- Organic I (atoms) 1.5352E+16

0
0
0

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

R ONWOUONDO

. TEDE
3.5001E-06
3.5001E-06

. TEDE
3.9613E-07
3.9613E-07

' TEDE
2.6881E-11
2.6881E-11

Atoms Decay
.1016E+22 8.1252E+10
.3497E+17 2.0882E+10
.4256E+12 3.5024E+06
.7769E+16 6.7774E+09
.6796E+18 2.0402E+10
.5048E+16 1.6590E+10
.8575E+17 1.2855E+10
.0576E+16 2.1577E+09
.8480E+20 5.4227E+12
.7520E+19 1.3360E+12
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CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

Rerosols (kg) 1.2705E-06 0.0000E+00 : :
Dose Effective (Ci/cc) I-131 (Thyroid) 6.0191E-05 -
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 6.5263E-05
‘Total I (Ci) : 3.9042E+02
Leak to Environment Transport Group Inventory:

Pathway )
Time (h) = 24.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 3.6054E+16
Elemental I (atoms) 0.0000E+00 8.7508E+11
Organic I (atoms) 0.0000E+00 4.6057E+10
Rerosols (kQg) 0.0000E+00 3.8115E-12
Environment Integral Nuclide Release:
Time (h) = 24.0000 ci kg Atoms Bqg
Kr-85 1.8300E-03 4.6644E-09 3.3047E+16 6.7711E+07
Kr-85m 4.7032E-04 5.7151E-14 4.0491E+11 1.7402E+07
Kr-87 7.8883E-08 2.7849E-18 1.9277E+07 2.9187E+03
Kr-88 1.5264E-04 1.2173E-14 8.3306E+10 5.6478E+06
I-131 4.5950E-04 3.7064E-12 1.7039E+13 1.7002E+07
I-132 3.7364E-04 3.6198E-14 1.6514E+11 1.3825E+07
1-133 2.8953E-04 2.5558E-13 1.1573E+12 1.0713E+07
I-135 4.8597E~05 1.3838E-14 6.1729E+10 1.7981E+06°
Xe-133 1.2213E-01 6.5248E-10 2.9544E+15 4.5189E+09
Xe-135 3.0090E-02 1.1783E-11 5.2561E+13 1.1133E+09
Environment Transport Group Inventory:

Total Release
Time (h) = 24.0000 Release Rate/s
Noble gases (atoms) 3.6054E+16 .1.0015E+19
Elemental I (atoms) 8.7508E+11 2.4308E+14
Organic I (atoms) 4.6057E+10 1.2794E+13
Aerosols (kg) 3.8115E-12 1.0587E-09
Dose Effective (Ci) I-131 (Thyroid) 5.1133E-04
Dose Effective (Ci) I-131 (ICRP2 Thyroid) 5.5441E-04
Total I (Ci) ' 1.1713E-03

Leak to Environment Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filtered 'Transported
Noble gases (atoms) 0.0000E+00 3.6054E+16
Elemental I (atoms) 0.0000E+00 8.7508E+11
Organic I (atoms) 0.0000E+00 4.6057E+10
Aerosols (kqg) 0.0000E+00 3.8115E-12

"Environment to. Control Room Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 4.4574E+14
Elemental I (atoms) 0.0000E+00 1.0819E+10
Organic I (atoms) 0.0000E+00 5.6941E+08
Aerosols (kg) 0.0000E+00 4.7122E-14

Control Room to Environment Exhaust Transport Group Inventory:
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CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

. Pathway
Time (h) = 24.0000 Filtered
Noble gases (atoms) 1.1245E+09
Elemental I (atoms) 2.7293E+04
Organic I (atoms) 1.4365E+03
Aerosols (kg) 1.1887E-19

Control Room Compartment

Total I (Ci)

Transported
0.0000E+0Q
0.0000E+00
0.0000E+00
0.0000E+Q0

Nuclide Inventory:

Time (h) = 24.0000 Ci kg
Kr-85 ' 2.2625E-05 5.7667E-11
Kr-85m 5.8147E-06 7.0656E-16
Kr-87 9.7524E-10 3.4430E-20
Kr-88 1.8871E-06 1.5050E-16
I-131 5.6809E-06 4.5823FE-14
I-132 4.6194E-06 4.4752E-16
I-133 3.5795E-06 3.1598E-15
I-135 6.0081E~-07 1.7108E-16
Xe-133 1.5099E-03 8.0667E-12
Xe-135 3.7200E-04 1.4567E-13
Control Room Transport Group Inventory:

Time (h) = 24.0000. Atmosphere Sump
Noble gases (atoms) 4.4574E+14  0.0000E+00
Elemental I (atoms) 1.0819E+10 0.0000E+00
Organic I (atoms) 5.6941E+08 0.0000E+00
Aerosols (kq) 4.7121E-14 0.0000E+00 .
Dose Effective (Ci/cc) I1I-131 (Thyroid)

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

YW= NN DN G

Atoms Decay
.0856E+14 3.0136E+03
.0059E+09 7.7451E+02
.3832E+05 1.2990E-01
.0299E+09 2.5137E+02
.1065E+11 7.5670E+02
.0417E+09 6.1530E+02
.4307E+10 4.7678E+02
.6316E+408 8.0027E+01
.6526E+13 2.0112E+05
.4982E+11 4.9551E+04
.2684E-15
.3753E-15

.4481E-05

Environment to Control Room Transport Group Inventory:

. : Pathway

. Time (h) = 24.0000 " Filtered
Noble gases {(atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+00
Aerosols (kg)

0.0000E+00

Control Room to

Pathway
Time (h) = 24.0000 Filtered
Noble gases (atoms) 1.1245E+09
Elemental I (atoms) 2.7293E+04
Organic I (atoms) 1.4365E+03
Aerosols (kqg) 1.1887E-19

Exclusion Area Bndry Doses:

Time (h) = 48.0000 Whole Body
Delta dose (rem) 3.2727E-01
Accumulated dose 3.2727E-01

(rem)
Low Population Zone Doses:

Time (h) = 48.0000 Whole Body

Environment Exhaust

Transported
4.4574E+14
1.081%E+10
5.6941E+08
4.7122E-14

Transported
-0.0000E+00

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

Thyroid
2.7127E+01
2.7127E+01

‘Thyroid

Transport Group Inventory:

TEDE
1.1623E+00
1.1623E+00

TEDE .
PM-1059, Rev. 2, Attachment B, Page 13 of 82



CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

Delta dose (rem) 3.7039E-02 3.0701E+00 1.3155E-01
Accumulated dose (rem) 3.7039E-02 3.0701E+00 1.3155E-01

Control Room Doses:

Time (h) = 48.0000 Whole Body Thyroid TEDE

Delta dose (rem) 4.5255E-02 7.4783E+01 2.3470E+00
Accumulated dose (rem) 4.5255E-02 7.4783E+01 2.3470E+00
Containment Compartment Nuclide Inventory:

Time (h) = 48.0000 Ci kg Atoms Decay
Containment Transport Group Inventory:

Time (h) = 48.0000 Atmosphere Sump

Noble gases (atoms) 3.4387E-41 0.0000E+00

Elemental I (atoms) 7.4048E-46 0.0000E+00

Organic I (atoms) 3:8973E-47 0.0000E+00

Aerosols (kg) 3.2232E-69 0.0000E+00 .

‘Dose Effective (Ci/cc) I-131 (Thyroid) _ 1.5106E-67

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) . 1.5561E-67

Total I (Ci) S ' 5.3634E-61

Leak to Environment Transport Group Inventory:

_ Pathway

Time (h) = 48.0000 Filtered Transported

Noble gases (atoms) 0.0000E+00 1.1996E+22

Elemental I (atoms) 0.0000E+00 2.9085E+17

Organic I (atoms) 0.0000E+00 1.5308E+16

Aerosols (kg) 0.0000E+00 1.2668E-06

Environment Integral Nuclide Release:

Time (h) = 48.0000 Ci kg Atoms Bg
Kr-85 6.1001E+02 1.5548E-03 1.1016E+22 2.2570E+13
Kr-85m 1.5209E+02 1.8480E-08 1.3093E+17 5.6272E+12
Kr-87 2.3705E-02 8.3689E-13 ©5.7930E+12 8.7710E+08
Kr-88 4.8518E+401 3.8693E-09 2.6479E+16 1.7952E+12
I-131 1.5306E+02 1.2346E-06 5.6755E+18 5.6632E+12
I-132 1.1748E+402 1.1381E-08 5.1923E+16 4.3466E+12
I-133 . 9.5874E+01 8.4634E-08 3.8321E+17 3.5473E+12
I-134 1.1801E-06 4.4236E-17 1.9880E+08 4.3662E+04
I-135 1.5868E+01 4.5183E-09 2.0155E+16 5.8710E+11
Xe-133 4.0667E+04 2.1726E-04 9.8373E+20 1.5047E+15
-Xe-135 9.8802E+03 3.8689E-06 1.7259E+19 3.6557E+14
Environment Transport Group Inventory:

Total Release

Time (h) = 48.0000 Release Rate/s

Noble gases (atoms) 1.2017E+22 1.3908E+17

Elemental I (atoms) 2.9121E+17 3.3705E+12

Organic I (atoms) 1.5327E+16 1.7740E+11

Rerosols (kg) 1.2684E-06 1.4680E-11

Dose Effective (Ci) I-131 (Thyroid) 1.7018E+02

Dose Effective (Ci) I-131 (ICRP2 Thyroid) 1.8424E+02

Total I (Ci) : 3.8228E+02
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Leak to Environment Transport Group Inventory:

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

Aerosols (kg)

Environment to

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

Aerosols - (kg)

Control Room to

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

Aerosols (kqg)

Control Room Compartment

Time (h) = 48.0000
Control Room Transport
‘Time (h) = 48.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)
Dose Effective
Dose Efféctive
Total I (Ci)

(Ci/cc)
(Ci/cc)

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

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

Environment Exhaust

Pathway
Filtered
.4903E+20
.6099E+15
.9000E+14
.5723E-08

P we

Transported
1.1996E+22
2.9085E+17
1.5308E+16
1.2668E-06

Control Room Transport Group Inventory:

Transported
1.4857E+20"
3.6021E+15
1.8958E+14
1.568%8E-08

Transport Group Inventory:

Transported
0.0000E+00
0.0000E+0Q0
0.0000E+00
0.0000E+00

Nuclide Inventory:

Ci kg Atoms Decay

Group Inventory: -

Atmosphere Sump

1.6266E-42 0.0000E+00

3.5027E-47 0.0000E+0Q0

1.8435E-48 O0.0000E+00

1.5246E~70 0.0000E+00

I-131 (Thyroid) 4.0599E-72

I-131 (ICRP2 Thyroid) 4.1822E-72
2.5370E-62

Environment to Control Room Transport Group Inventory:

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

48.0000

Control Room to

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

Aerosols (kg)

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

Environment Exhaust

Pathway
Filtered

'1.4903E420

3.6099E+15
1.9000E+14
1.5723E-08

Transported
1.4857E+20
.6021E+15
.8958E+14
.5689E-08

W

Transport Group Inventory:

Transported
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
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CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

159

FHESHH BB A AHE A HF A HE ARSI F BB E SRR RS R SR R A
I-131 Summary
R R AR EBBORBAER AR R

Containment Environment ' Control Room
Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies)
24.000 - 1.5317E+02 4.5950E-04 5.6809E-06
24.400 1.3875E+01 1.3919E+02 3.0582E-01
24.700 2.2911E+00 1.5077E+02 7.2217E-02
25.000 3.7831E-01 1.5268E+02 o 1.4165E-02
25.300 6.2466E-02 1.5300E+02 2.5701E-03
25.600 1.0314E-02 1.5305E+02 4.4821E-04
25.900 1.7031E-03 1.5306E+02 7.6469E-05
26.200 2.8122E-04 1.5306E+02 1.2880E-05
26.500 4.6436E-05 1.5306E+02 2.1530E-06
26.800 7.6675E-06 1.5306E+02 3.5820E-07
27.100 1.2661E-06 1.5306E+02 5.9425E-08
27.400 2.0905E-07 1.5306E+02 9.8410E-09
27.700 3.4519E-08 1.5306E+02 1.6279E-09
28.000 5.6998E-09 1.5306E+02 2.6911E-10
28.300 9.4116E-10 1.5306E4+02 4,.4467E-11
28.600 1.5541E-10 1.5306E+02 7.3456E-12
28.900 2.5601E-11 1.5306E+02 1.2133E-12
29.200 4,2371E-12 1.5306E+02 2.0037E-13
29.500 6.9964E-13 ~1.5306E+02 3.3089E-14
29.800 1.1552E-13 1.5306E+02 "5.4640E-15
30.100 1.9076E-14 1.5306E+02 9.0225E-16
30.400 - 3.1498E-15 .1.5306E+02 1.4898E-16
30.700 5.2009E-16 1.5306E+402 2.4601E-17
31.000 8.5878E~-17 1.5306E+02 4.0622E-18
31.300 1.4180E-17 1.5306E+02 6.7075E-19
31.600 2.3415E-18 1.5306E+02 1.1076E-19
31.900 3.8662E-19 1.5306E+02 1.8288E-20
32.200 6.3840E-20 1.5306E+02 3.0198E-21
32.500 1.0541E-20 1.5306E+02 . 4.9863E-22
32.800° 1.7406E-21 1.5306E+02 8.2333E-23
©33.100 2.8741E-22 1.5306E+02 1.3595E-23
33.400 4.7457E-23 1.5306E+02 2.2448E-24
33.700 7.8361E-24 1.5306E+02 3.7067E-25
34.000 1.2939%E-24 1.5306E+02 6.1205E-26
34.300 2.1365E-25 1.5306E+02 1.0106E-26
48.000 4.0675E-61 1.5306E+02 1.9240E-62

FHEFHAHFHERARAAFHEHH AR R R AR AR R R BRI RS AR R R R A
Cumulative Dose Summary
####################################################################

Exclu51on Area Bndry Low Population Zone ~ Control Room

Time Thyroid TEDE Thyroid TEDE Thyroid TEDE

(hr) “(rem) (rem) {rem) (rem) (rem) - (rem)

24.000 0.0000E+00 0.000Q0E+00 0.0000E+00 0.0Q00Q0E+00 0.0000E+00 0.0Q00E+0Q0
24.400 2.4673E+01 1.0579E+00 2.7925E+00 1.1973E-01 5.5507E+01 1.7425E+00
24.700 2.6722E+01 1.1452E+00 3.0243E+00 1.2961E-01 7.0702E+01 2.2190E+00
25.000 2.7060E+01 1.1595E+00 3.0626E+00 1.3123E-01 7.4017E+01 2.3230E+00
25.300 2.7116E+01 1.1619E+00 3.0689E+00 1.3150E-01 7.4647E+01 2.3427E+00
25.600 2.7125E+01 1.1623E+00 3.0699E+00 1.3154E-01 7.4760E+01 2.3462E+00.
25.900 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4779E+01 2.3468E+00
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CASE 1: PBAPS FHA 24hr Delay - No Filter Credit-22000.00

.7127E+01 .3469E+00

26.200 2 1.1623E+00 3.0701E+00 1.3155E-01 7.4782E+01 2

26.500 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
26.800 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
27.100 2.7127E+01 1.1623E+00 3.0701E400 1.3155E-01 7.4783E+01 2.3470E+00
27.400 2.7127E+01 1.1623E+00 3.0701E+C0 1.3155E-01 7.4783E+01 2.3470E+00
27.700 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
28.000 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
28.300 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
28.600 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
28.900.2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
29.200 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
29.500 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
29.800 2.7127E+401 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
30.100 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
30.400 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
30.700 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
31.000 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
31.300 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
31.600 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
31.900 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
32.200 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
32.500 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
32.800 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
33.100 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
33.400 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
33.700 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
34.000 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
34.300 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00
48.000 2.7127E+01 1.1623E+00 3.0701E+00 1.3155E-01 7.4783E+01 2.3470E+00

####################################################################
Worst Two-Hour Doses

FHHHFEHFASHER A AR FHF AN HHH I B HHH AR RS H A R H R R R A S

Exclusion Area Bndry . _
Time Whole Body Thyroid TEDE
(hr) (rem) (rem) (rem)
24.0 3.2727E-01 2.7127E+01 1.1623E+00
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CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

S SE s SRR LSRR RS EEEEEEEEEE RS
RADTRAD Version 3.03 (Spring -2001) run on 4/10/2003 at 14:19:10
FHEHHHEHHGHHAAHAAG BB ERAHH A HABEF LA S SRR H S A4S G444 40044

S EE s E S SRS EETE
File information

CAREESEEA RN SRR R EE SR EAREE SRR RRR R RRRRRRERERREEE

Plant file ' = P:\Users\Nuc\Exelon EOC\Discipline
Files\Process\AST\Peach Bottom AST\Pbaps FHA\RADTRAD\PBAPS FHA Ohr Delay Test -
No Filter Credit-22200.psf '

Inventory file " = p:\users\nuc\exelon eoc\discipline
flles\process\ast\peach bottom ast\pbaps fhal\radtrad\peach bottom ast. source
terms for fha.nif ’ a

Release file = p:\users\nuc\exelon eoc\discipline
files\process\ast\peach bottom ast\pbaps fha\radtrad\peach bottom ast fha.rft

Dose Conversion file = c:\program files\radtrad3.03\defaults\fgrlle&l2.inp

444 $H44 #4414 4 # # #.

# o # # #4 . # & # #
# # # A # 4 4 # # # # # #
FhEHE FHEH H## A F o REEEE # # #
# 4 L LA # # #
# # # # # o4 # # #
# LEE S N # # B A LR S #

Radtrad 3.03 4/15/2001
PBAPS FHA - TB/RB Ventilation Stack to CR Intake, EAB, & LPZ - 24 Hour Delay
and No Filtration Credit
Nuclide Inventory File:
p:\users\nuc\exelon eoc\dlsc1pllne flles\process\ast\peach bottom ast\pbaps
fha\radtrad\peach bottom ast source terms for fha.nif
Plant Power Level:
1.5460E+01
Compartments:
3
Compartment 1:
Containment
3
1.0000E+02

[@lelNeie)

0
Compartment 2:
Environment

2

0.0000E+0Q0

[eNelNeNol
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CASEZ:PBAPSFHA(mrDeMyTbﬁ-NoFﬂwrCdeZZMOoO

0
Compartment 3:
Control Room

1 .

1.7600E+05

[N elNelNe]

0

Pathways:
3

Pathway 1:

Leak to Environment
1
2

. 2

Pathway 2: .

Environment to Control Room
2
3
2

Pathway 3:

Control Room to Environment Exhaust
3
2
2

~ End of Plant Model File _
Scenario Description Name: |

Plant Model Filename:
ACCEPT\TESTL1.PMF
Source Term:

1

1 1.0000E+00

- c:\program files\radtrad3.03\defaults\fgrllgl2.inp '
"p:l\users\nuc\exelon eoc\discipline files\process\ast\peach bottom ast\pbaps

fha\radtrad\peach bottom ast fha.rft
0.0000E+00 '
1

Overlying Pool:
0~ -
0.0000E+00
0.
0
0

0
Compartments:
3
Compartment 1:
1

OO OO O 0O

9.5000E-01 4.7500E-02 2.5000E-03 1.0000E+00 .
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Compartment 2:

Compartment 3:

0

1

[eNeNoeNoNoRNonN

0

1

OO OO OO

0

Pathways:

3

Pathway 1:

o .
s
T OO OO0 OCONONMNMKF OOCOOO T OO OOOOONONEFEF OOOO

o
1)

0

o O O

.0000E+00
.4000E+01

hway 2:

..0000E+00
.4000E+01

hway 3:

CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

1.0000E+01
0.0000E+00

2.2200E+04
0.0000E+00

0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00

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

0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
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.0000E+00
.4000E+01

OO OO NONRKFE OO

0

Dose Locations:
3

Location 1:

2

CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

.2200E+04

0.C000E+00

Exclusion Area Bndry

2
1
2 .
~0.0000E+00 4.2500E-04
2.4000E+01  0.C000E+00
1
2
0.0000E+00 3.4700E-04
2.4000E+01 0.0000E+00
0
Location 2:
Low Population Zone
2
1
2
0.0000E+00 4.8100E-05
2.4000E+01 0.0000E+00
1 .
2
0.0000E+00 3.4700E-04
2.4000E+01 0.0000E+00
O .
Location 3:
Control Room
3
0
1
2 .
0.0000E+00 3.4700E-04
2.4000E+01 0.0000E+00
1
2
0.0000E+00 1.0000E+00
2.4000E+01 0.0000E+00
Effective Volume Location:
1
2
0.0000E+00° 1.1800E-03
2.4000E+01 0.0000E+00
Simulation Parameters:
5 .
0.0000E+00 1.

0000E-03

1.0000E+02
0.0000E+00

1.0000E+02  1.0000E+02
0.0000E+00  0.0000E+00
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CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

1.0000E-02 1.0000E-02
1.0000E-01 1.0000E~01
1.0000E+00 1.0000E+00
2.4000E+01 -0.0000E+00

Output Filename:
P:\Users\Nuc\Exelon EOC\Discipline Files\Process\AST\Peach Bottom AST\Pbaps

FHA\RADTRAD\PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00
1
1
1
0
0

End of Scenario File

AR R AR R R R R R R R R R R R R AR S AR B B R
RADTRAD Version 3.03 (Spring 2001) run on 4/10/2003 at 14:19:10
I AR SRR AR LRSS

RS R RS EE ARSI EEEE LTS
: Plant Description '
#######################################################################

Number of Nuclides = 60

Inventory Power = 1.0000E+00 Mwth
Plant Power Level = 1.5460E+01 MWth
Number of compartments = 2

Compartment information

Compartment number 1 (Source term fraction = 1.0000E+Q0
)
Name: Containment
Compartment volume = 1.0000E402 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 1
Exit Pathway Number 1: Leak to Environment

Compartment number 2.

Name: Environment

Compartment type is Environment

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

Compartment number 3
Name: Control Room :
Compartment volume = 1.7600E+405 (Cubic feet)
Compartment type is Control Room
Pathways into and out of compartment 3
Inlet Pathway Number 2: Environment to Control Room
Exit Pathway Number 3: Control Room to Environment Exhaust

Total number of pathways = 3
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CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

#######################################################################
RADTRAD Version 3.03 (Spring 2001) run on 4/10/2003 at 14:19:10
EEES SRS RS EEEEEE AL SRS EEE:

#######################################################################
Scenario Description

#######################################################################

Radioactive Decay is enabled
Calculation of Daughters is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.000001 hr 0.0000 hrs 0.0000 hrs ) (gm)
NOBLES 5.0000E-02 0.0000E+00 0.0000E+00 1.791E+00
IODINE 2.5000E-04 0.0000E+00 0.0000E+0Q0 1.610E-03
CESIUM 0.0000E+00 0.0000E4+0Q0 0.0000E+400 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 - 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
‘BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0..0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+00 " 0.000E+00
Inventory Power = 15. MWt
Nuclide Group Specific half Whole Body Inhaled Inhaled
Name Inventory life DCF Thyroid Effective
(Ci/MWt) (s) (Sv-m3/Bg-s) (Sv/Bq) (Sv/Bq)
Kr-85 1 7.892E+02 3.383E+08 1.190E-16 0.000E+00 0.000E+00
Kr—-85m 1 8.313E+03 1.613E+04 7.480E~15 0.000E+00 0.000E+00
Kr-87 1 1.633E+04 4.578E+03 4.120E-14  0.000E+00 0.000E+0Q0
Kr-88 1 2.303E+04 1.022E+04 1.020E-13 0.000E+00 0.000E+Q0
I-131 2 4,299E+04 6.947E+05 1.820E-14 2.920E-07 8.890E-09
'I-132 2 3.881E+04 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 5.556E+04 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 6.165E+04 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 5.192E+04 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-133 1 5.491E+04 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe-135 1 2.228E+04 3.272E+04 1.190E-14 0.000E+00 0.000E+00
Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
Kr-85m Kr-85 0.21 none 0.00 none 0.00
Kr-87 Rb-87 1.00 none 0.00 none 0.00
Kr-88 Rb-88 1.00 none 0.00 none 0.00
Sr-90 Y-90 1.00 none 0.00 none 0.00
Sr-91 Y-91m 0.58 Y-91 0.42 none 0.00
Sr-92 Y-92 1.00 none 0.00 none 0.00
Y-93 Zr-93 1.00 none 0.00 none 0.00
Zr-95 Nb-95m 0.01 Nb-95 0.99 none 0.00
Zr-97 Nb-97m 0.95 Nb-97 0.05 none 0.00
Mo-99 Tc-99m 0.88 Tc-99 0.12 none 0.00
Tc-99%m Tc-99 1.00 none 0.00 none 0.00
Ru-103 Rh-103m 1.00 none . 0.00 none 0.00
Ru-105 Rh-105 1.00 none 0.00 none 0.00
Ru-106 Rh-106 1.00 none 0.00 none 0.00
Sb-127 Te-127m 0.18 Te-127 0.82 none 0.00
Sb-129 . Te-129m 0.22 Te-129 0.77 none 0.00
Te-127m Te-127 0.98 none 0.00 none 0.00
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CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

Te-129 I-129 1.00 none .0.00 ~ none 0.00
Te-129m Te-129 0.65 I-129 - 0.35 none 0.00
Te-131m Te-131 0.22 I-131 0.78 none 0.00
Te-132 I-132 1.00 none 0.00 none 0.00
I-131 Xe~131m 0.01 none 0.00 none 0.00
I-133 ‘Xe-133m 0.03 Xe-133 0.97 ~ none 0.00
I-135 Xe-135m 0.15 Xe-135 0.85 . none 0.00
Xe-135 - Cs-135 1.00 none 0.00 none 0.00
Cs-137 Ba-137m 0.95 none 0.00 - none 0.00
Ba-140 La-140 1.00 none 0.00 none 0.00
. La-141 Ce-141 1.00 none 0.00 " none 0.00
Ce-143 Pr-143 1.00 none 0.00 none 0.00
Ce-144 Pr-144m 0.02 Pr-144 0.98 none 0.00
Nd-147 Pm-147 1.00 none - 0.00 none’ 0.00
Np-239 Pu-239 1.00 noné 10.00 none 0.00
Pu-238 . U-234 1.00 none 0.00 none 0.00
Pu-239 - U-235 1.00 - none 0.00 none 0.00
Pu-240 U-236 .1.00 none - 0.00 none 0.00
Pu-241 U-237 0.00 Am-241 1.00 none 0.00
Am-241 Np-237 1.00 none 0.00 none 0.00
Cm-242 Pu-238 . 1.00 none 0.00 none 0.00
Cm-244 Pu-240 1.00 . none 0.00 none 0.00.
Iodine fractions _
Aerosol = 9.5000E-01
Elemental = 4.7500E-02
Organic = 2.5000E-03
COMPARTMENT DATA
Compartment number 1: Containment
Compartment number 2: Environment
Compartment number 3: Control Room
PATHWAY DATA
Pathway number 1: Leak to Environment
Pathway Filter: Removal Data
Time (hr) " Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 1.0000E+01 0.0000E+0Q0 0.0000E+00 0.0000E+00
2.4000E+01 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 2: Environment to Control Room
Pathway Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)
_ (cfm) Aerosol Elemental Organic
0.0000E+00 2.2200E+04 0.0000E+00 0.0000E+00 0.0000E+00
2.4000E+01 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 3: Control Room to Environment Exhaust

Pathway Filter: Removal Data . _
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CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
0.0000E+00 2.2200E+04 1.0000E+02 1.0000E+02 1.0000E+02

2.4000E+01 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

LOCATION DATA
Location Exclusion Area Bndry is in compartment 2

Location X/Q Data

Time (hr) X/Q (s * m"-3)
0.0000E+00 : ~4.2500E-04
2.4000E+01 0.0000E+00

Location Breathing Rate Data :
Time (hr) Breathing Rate (m*3 * sec”-1)

0.0000E+00 3.4700E-04
2.4000E+01 0.0000E+00
Location Low Population Zone is in compartment 2

Location X/Q Data

Time (hr) X/Q (s * m*-3)
0.0000E+00 4_.8100E-05
2.4000E+01 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
0.0000E+00 3.4700E-04
2.4000E+01 0.0000E+00

Location Control Room is in compartment 3

Location X/Q Data

Time (hr) X/Q (s * m*-3)
0.0000E+00 1.1800E-03
2.4000E+01 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m*3 * sec”-1)
0.0000E+00 3.4700E-04

2.4000E+01 0.0000E+00

Location Occupancy Factor Data

Time (hr) Occupancy Factor
0.0000E+00 1.0000E+00
2.4000E+01 0.0000E+00

USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS.

Time ’ Time step

~ 0.0000E+00 1.0000E-03
"1.0000E-02 1.0000E-02
1.0000E-01 1.0000E-01
1.0000E+00 1.0000E+00
2.4000E+01 0.0000E+0Q0

IR s R R R T R R R R T R SR PR R T R R T RN ST AR SR PSS R TSR
~RADTRAD Version 3.03 (Spring 2001) run on 4/10/2003 at 14:19:10
S ES TR SRS SRR EEE ST EESEES S EE L
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CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

BEEE 4 BEREE BBERE 8 F HEEH4
A A D T T R
2 T T T T S T
A T 72T T
T T 2 S S
T T Y ' S

BEAE #eEE # #

# #H4#

FHEFAFSHEAAHR RS A B A S SRR B E SRS E AR R AR A A R AR R
- Dose, Detailed model and Detailed Inventory Output
SRS LRSS EEEE

Exclusion Area Bndry Doses:

Time (h) = 0.0000 Whole Body Thyroid . TEDE
Delta dose (rem) 1.2874E-05 9.9824E-05 1.5995E-05
Accumulated dose (rem) 1.2874E-05 9.9824E-05 1.5995E-05

Low Population Zone Doses:

Time (h) = 0.0000 Whole Body Thyroid TEDE
Delta dose (rem). 1.4570E-06 1.1298E-05 1.8103E-06
Accumulated dose (rem) 1.4570E-06 1.1298E-05 1.8103E-06

Control Room Doses:

Time (h) = 0.0000 Whole Body  Thyroid TEDE
Delta dose (rem) 6.8364E-12 1.0488E-09 .9633E-11
Accumulated dose (rem) 6.8364E-12 1.0488E-09 3.9633E-11

w

Containment Compartment Nuclide Inventory:

Time (h) = 0.0000 Ci kg Atoms Decay
Kr-85 : .6.1005E+02 1.5549E-03 1.1016E+22 8.1258E+10
Kr-85m 6.4259E+03 7.8084E-07 5.5321E+18 8.5593E+1l1
Kr-87. 1.2623E+04 4.4564E-07 3.0847E+18 1.6814E+12
Kr-88 1.7802E+04 1.4197E-06- 9.7156E+18 2.3712E+12
I-131 1.6616E+02 1.3402E-06 6.1611E+18 2.2132E+10

- I-132 1.5000E+02 1.4532E-08 6.6298E+16 1.9980E+10
I-133 2.1474E+02 1.8956E-07 8.5833E+17 2.8603E+10
I-134 2.3828E+02 8.9320E-09 4.0142E+16 3.1738E+10
I-135 2.0067E+02 5.7141E-08 2.5490E+17 2.6729E+10
Xe-133 4.2445E+04 2.2676E-04 1.0268E+21 5.6537E+12
Xe-135 1.7222E+04 6.7440E-06 3.0084E+19 2

.2940E+12

Containment Transport Group Inventory:

Time (h) = 0.0000 Atmosphere Sump

Noble gases (atoms) 1.2092E+22 0.0000E+00

Elemental I (atoms) 3.5059E+17 0.0000E+0C

Organic I (atoms) . 1.8452E+16 0.0000E+Q0Q

Aerosols (kg) 1.5299E-06 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 7.3751E-05

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 8.8189E~05
Total I (Ci) .6984E+02

o]
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CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

Leak to Environment Transport Group Inventory:

Pathway
Time (h) = 0.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 3.6275E+1l6
Elemental I (atoms) 0.0000E+00 1.0518E+12
Organic I (atoms) 0.0000E+00 5.5356E+10
Aerosols (kg) 0.0000E+00 4.5897E-12
Environment Integral Nuclide Release:
Time (h) =  ©0.0000 ci kg Atoms Bqg
Kr-85 1.8302E-03 4.6648E-09 3.3049E+16 6.7716E+07
Kr-85m 1.9278E-02 2.3425E-12 1.6596E+13 7.1328E+08
Kr-87 3.7869E-02 1.3369E-12 9.2542E+12 1.4012E+09
Kr-88 5.3406E-02 4.2591E-12 2.9147E+13 1.9760E+09
I-131 4.9847E-04 4.0207E-12 1.8483E+13 1.8443E+07
I-132 4.5000E-04 4.3596E-14 1.9889E+11 1.6650E+07
I-133 6.4422E-04 5.6869E~13 2.5750E+12 2.3836E+07
I-134 7.1483E-04 2.6796E-14 1.2042E+11 2.6449E+07
I-135 6.0201E-04 1.7142E-13 7.6469E+11 2.2274E+07
Xe-133 1.2734E-01 6.8028E-10 3.0803E+15 4.7114E+09
Xe-135 5.1667E-02 2.0232E-11 9.0252E+13 1.9117E+09
Environment Transport Group Inventory:

Total Release
Time (h) = 0.0000 Release Rate/s
Noble gases (atoms) 3.6275E+16 1.0076E+19
Elemental I (atoms) 1.0518E+12 2.9216E+14
Organic I (atoms) 5.5356E+10 1.5377E+13
Aerosols (kg) 4.5897E-12 1.2749E-09
Dose Effective (Ci) I-131 (Thyroid) ' 6.2652E-04
Dose Effective (Ci) I-131 (ICRP2 Thyroid) 7.4917E-04
Total I (Ci) ' ‘ 2.9095E-03

Leak to Environment Transport Group Inventory:

Pathway
Time (h) = 0.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 3.6275E+1l6
Elemental I (atoms) 0.0000E+00 " 1.0518E+12
Organic I (atoms) 0.0000E+00 5.5356E+10
Aerosols (kqg) 0.0000E+00 4.5897E-12

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 0.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 4.4847E+14
Elemental I (atoms) .0.0000E+00 1.3003E+10
Organic I (atoms) 0.0000E+00 6.8438E+08
Aerosols (kg) 0.0000E+00 5.6743E-14

Control Room to Environment Exhaust Transport Group Inventory:

Pathway
Time (h) = 0.0000 Filtered Transported
Noble gases (atoms) 1.1314E+09 0.0000E+00
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Elemental I (atoms) 3.2803E+04
Organic I (atoms) 1.7265E+03
Aerosols (kg) 1.4315E-19

Control Room Compartment

(h) =

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

Nuclide Inventory:

Time 0.0000 Ci kg
Kr-85 2.2626E-05 5.7671E-11
Kr-85m 2.3833E-04 2.8961E-14
Kr-87 4.6818E-04 1.6529E-14
Kr-88 6.6027E-04 5.2656E-14
I-131 6.1626E~06 4.9709E-14
I-132 5.5634E-06. 5.3B898E-16
I-133 7.9645E-06 7.0308E-15
I-134 8.8375E-06 3.3128E-16
I-135 7.4427E-06 2.1193E-15
Xe-133 1.5743E-023 8.4104E-12
Xe-135 - 6.3877E-04 2.5013E-13
Control Room Transport Group Inventory:

Time (h) = 0.0000 Atmosphere Sump
Noble gases (atoms) 4.4847E+14 0.0000E+00
Elemental I (atoms) 1.3003E+10 0.0000E+00
Organic I (atoms) 6.8437E+08 0.0000E+00
Rerosols (kg) 5.6743E-14 0.0000E+00
Dose Effective (Ci/cc) I-131 (Thyroid)

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

Total I (Ci)

H WOk WD W NS

Atoms Decay
.0859E+14 3.0138E+03
.0518E+11 3.1746E+04
.1441E+11 6.2362E+04
.6034E+11 8.7948E+04
.2851E+11 8.2086E+02
.4589E+09 7.4105E+02
.1835E+10 1.0609E+03
.4888E+09 1.1772E+03
.4539E+09 9.9137E+02
.8082E+13 2.0969E+05
.1158E+12 8.5084E+04
.5542E-15
.8585E~-15
.5971E-05

Environment to Control Room Transport Group Inventory:

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

Contrcl Room to

Pathway
Time (h) = 0.0000 Filtered
Noble gases (atoms) 1.1314E+09
Elemental I (atoms) 3.2803E+04
Organic I (atoms) 1.7265E+03
Aerosols (kqg) 1.4315E-19

Exclusion Area Bndry Doses:

(h) = 24.0000

Time Whole Body
Delta dose (rem) 4.1282E+00
Accumulated dose (rem) 4.1283E+00

Low Population Zone Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 4.6722E-01
Accumulated dose (rem) 4.6722E-01

Environment EXhaust

Transported
4.4847E+14
1.3003E+10
6.8438E+08
5.6743E-14

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

Thyroid
3.3212E+01
3.3212E+401

Thyroid
3.7588E+00
3.7589E+00

Transport Group Inventory:

TEDE
5.1662E+00
5.1662E+00 -

TEDE
.8469E-01
5.8469E-01

w
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Control Room Doses:

Time (h) = 24.0000 Whole Body Thyroid

Delta dose (rem) 5.5706E-01 9.1499%E+01
Accumulated dose (rem) 5.5706E-01 9.1499E+01

.Containment Compartment Nuclide Inventory:

TEDE

3.4152E+00

3.4152E+00 -

Time (h) = 24.0000 Ci : kg Atoms Decay
Containment Transport Group Inventory:

Time (h) = 24.0000 .Atmosphere Sump

Noble gases (atoms) 3.4506E-41 0.0000E+00

Elemental I (atoms) . 8.3303E-46 0.0000E+00

Organic I (atoms) 4-.3844E-47 . 0.0000E+0Q0

Aerosols (kq) ' 3.6281E-69 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 1.7272E-67

Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 1.8357E-67

Total I (Ci) 7.6780E~-61

Leak to Environment Transport Group Inventory:

Pathway

Time (h) = 24.0000 Filtered . Transported

Noble gases (atoms) 0.0000E+00 1.2069E+22

Elemental I (atoms) =~ 0.0000E+00 3.4916E+17

Organic I (atoms) 0.0000E+00 1.8377E+16

Aerosols (kqg) 0.0000E+00 1.5236E-06

Environment Integral Nuclide Release:

Time (h) = 24.0000 Ci i kg Atoms Bg
Kr-85 6.1005E+02 1.5549E-03 1.1016E+22 2.2572E+13
Kr-85m 6.2337E+03 7.5748E-07 5.3667E+18 2.3065E+14
Kr-87 1.1380E+04 4.0176E-07 2.7810E+18 4.2107E+14
Kr-88 1.6975E+04 - 1.3538E-06 9.2644E+18 6.2809E+14
I-131 1.6604E+02 1.3393E-06 6.1568E+18 6.1434E+12
I-132 1.4148E+02 1.3707E-08 6.2534E+16 5.2349E+12
I-133 2.1333E+02 1.8832E-07 8.5268E+17 7.8930E+12
I-134 2.0560E+02 7.7072E-09 3.4637E+16 7.6073E+12
I-135 1.9657E+02 5.5972E-08 2.4968E+17 7.2729E+12
Xe-133 4.2399E+04 2.2651E-04 1.0256E+21 1.5688E+15
Xe-135 1.6967E+04 6.6442E~-06 2.9639E+19 6.2779E+14
Environment Transport Group Inventory:

. Total Release

Time (h) = 24.0000 Release Rate/s
. Noble gases (atoms) 1.2089E+22 1.3992E+17

Elemental I (atoms) 3.4942E+17 4.0443E+12

Organic I (atoms) 1.8391E+16 2.1286E+11

Aerosols. (kg) ' 1.5247E-06 1.7647E-11

Dose Effective (Ci) - I-131 (Thyroid) 2.0828E+02

Dose Effective (Ci) I-131 (ICRP2 Thyroid) 2.4802E+02

Total I. (Ci) ' 9.2302E+02
Leak to Environment Transport Group Inventory:

Pathway
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CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

Time (h) = 24.0000 Filtered Transported

Noble gases (atoms) 0.0000E+00 1.2069E+22
Elemental I (atoms) 0.0000E+00 "3.4916E+17
Organic I (atoms) 0.0000E+00° 1.8377E+16
Aerosols (kg) 0.0000E+00 1.5236E-06

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 1.4947E+20
‘Elemental I (atoms) 0.00C0E+00 4:.3242E+15
Organic I (atoms) 0.0000E+00 2.2759E+14
Aerosols (kg) 0.0000E+00 1.8869E-08

Control Room to Environment Exhaust Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filtered Transported
Noble gases (atoms) 1.4992E+20 0.0000E+00
Elemental I (atoms) 4.3295E+15 0.0000E+00
Organic I (atoms) 2.2787E+14 0.0000E+00
Rerosols (kg) 1.8892E-08 0.0000E+00

Control Room Compartment Nuclide Inventory:
Time (h) = 24.0000 Ci . kg Atoms . Decay

Control Room Transport Group Inventofy:

Time (h) = 24.0000 Atmosphere Sump

Noble gases (atoms) 1.6322E-42 0.0000E+00

Elemental I (atoms) 3.9405E-47 0.0000E+00

Organic I (atoms) 2.0739E-48 0.0000E+00

Aerosols (kqg) 1.7162E-70 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) 4.6421E-72
Dose Effective (Ci/cc) I-131 (ICRPZ Thyroid) 4.,9338E-72
Total I (Ci) 3.6319E-62 .

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 24.0000 Filtered Transported
Noble gases (atoms) 0.0000E+00 1.4947E+20
Elemental I (atoms) 0.0000E+00 4.3242E+15
Organic I (atoms) 0.0000E+00 2.2759E+14
Aerosols (kg) 0.0000E+00 1.8869E-08

Control Room to Environment Exhaust Transport Group Inventory:

. Pathway
Time (h) = 24.0000 Filtered Transported
Noble gases (atoms) 1.4992E+20 0.0000E+0Q0
Elemental I (atoms) 4.3295E+15 0.0000E+00
Organic I (atoms) 2.2787E+14 0.0000E+00
Aerosols (kg) 1.8892E-08 0.0000E+00

159
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CASE 2: PBAPS FHA Ohr Delay Test - No Filter Credit-22200.00

I-131 Summary : _
BRASHAA R AR SRR A R R A R R R R 4

Containment Environment Control Room

Time (hr) . I-131 (Curies) I-131 (Curies) I-131 (Curies)
0.000 1.6616E+02 4.9847E-04 6.1626E-06
0.400 1.5052E+01 " 1.5100E+02Z 3.3175E-01
0.700 2.4854E+00 1.6355E402 7.8341E-02
1.000 4.1038E-01 1.6563E402 1.5366E-02
1.300 6.7763E-02 1.6597E+02 2.7880E-03
1.600 1.1189E-0Z2 1.6603E+02 4,.8622E-04
1.900 1.8476E-03 1.6604E+02 8.2953E-05
2.200 3.0507E-04 1.6604E+02 1.3972E-05
2.500 5.0373E-05 1.6604E+02 2.3355E-06
2.800 8.3177E-06 1.6604E+02 3.8857E-07
3.100 1.3734E-06 1.6604E+02 6.4463E-08
3.400 2.2678E-07 1.6604E+02 1.0675E-08
3.700 3.7446E-08 1.6604E+02 1.7659E-09
4.000 6.1832E-09 1.6604E+02 2.9193E-10
4,300 1.0210E-09 1.6604E+02 4,8237E-11
4,600 1.6858E-10 1.6604E4+02 7.9685E-12
4.900 2.7837E-11 1.6604E+02 1.3161E-12
5.200 4,.5964E-12 1.6604E+02 2.1736E-13
5.500 7.5896E-13 1.6604E+02 3.5894E-14

5.800 1.2532E-13 1;6604E+02 5.9273E-15
6.100 2.0693E-14 1.6604E+02 9.7876E-16
6.400 3.4168E-15 1.6604E4+02 1.6162E-16
6.700 5.6419E-16 1.6604E+02 2.6687E-17
7.000 9.3160E-17 1.6604E+02 4.,4066E~-18
7.300 1.5383E-17 1.6604E+02 7.2763E-19
7.600 2.5400E~18 1.6604E+402 1.2015E-19
7.900 4.1941E-19 1.6604E+02 1.9839E-20
8.200 6.9253E-20 1.6604E+02 3.2758E-21
- 8.500 1.1435E-20 1.6604E+402 5.4091E-22
8.800 1.8882E-21 1.6604E+02 8.9315E-23
9.100 3.1178E-22 1.6604E+02 1.4748E-23
9.400 5.1481E-23 1.6604E402 2.4352E-24
9.700 8.5005E-24 1.6604E+02 4.0210E-25
10.000 1.4036E-24 1.6604E+02 6.6394E-26
10.300 2.3177E-25 1.6604E+02 1.0963E-26
24.000 4.4124E-61 1.6604E+02 2.0871E-62

B E AR R R A I R R R 1 8
Cumulative Dose Summary

AR EE SRR R R R R R S S S B S S R o8

Exclusion Area Bndry Low Population Zone Control Room

Time Thyroid TEDE  'Thyroid TEDE - Thyroid TEDE
(hr) (rem) (rem) (rem) . (rem) (rem) (rem)
0.000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.400 3.0215E+01 4.7360E+00 3.4196E+00 5.3600E-01 6.7951E+01 2.5476E+00
0.700 3.2719E+01 5.0995E+00 3.7030E+00 5.7715E~01 8.6520E+01 3.2339E+00
1.000 3.3131E+01 5.1559E+00 3.7497E+00 5.8352E-01 9.0566E+01 3.3816E+00
1.300 3.3199E+01 5.1646E+00 3.7573E+00 5.8451E-01 9.1334E+01 3.4093E+00
1.600 3.3210E+01 5.1660E+00 3.7586E+00 5.8467E-01 9.1471E+01 3.4142E+00
1.900 3.3212E+01 5.1662E+00 3.7588E+00 5.8469E-01 9.1494E+01 3.4150E+00
2.200 3.3212E+01 5.1662E+00 3.7588E+00 5.8469E-01 9.1498E+01 3.4152E+00
2.500 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00
2.800 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00
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3.100 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

3.400 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

3.700 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

.4.000 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00
4.300 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

4.600 3.3212E+01 5.1662E+00 3.7589E+00 5.8469%9E-01 9.1499E+01 3.4152E+00

4.900 3.3212E+01- 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

5.200 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00°

5.500 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

5.800 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

6.100 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

.6.400 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00
6.700 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

7.000 3.3212E+01 5.1662E+00 2.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

7.300 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

7.600 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.149%9E+01 3.4152E+00

7.900 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

8.200 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

8.500 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E~01 9.1499E+01 3.4152E+00

8.800 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

9.100 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

- 9.400 3.3212E+401 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00
9.700 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00

10.000 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00
10.300 3.3212E+01 5.1662E+00 3.7589E+00 5.8469E-01 9.1499E+01 3.4152E+00
3.3212E+01 5.1662E+00 3 5.8469E-01 9.1499E+01 3.4152E+00

24.000 .7589E+00

R T SRR R R SRR RS R R R T R RS R R RS T R R R R RS R RN SR R R R S
Worst Two-Hour Doses

BEEHA A EAA AR B ARG A ARG H R AR IR A AR R H R AR A B 4

Exclusion Area Bndry
Time Whole Body Thyroid TEDE
(hr) (rem) (rem) (rem) -
0.0 4.1282E+00 3.3212E+01 5.1662E+00
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R s R R S R R TR R R R S RS S R R S R R R RS S A TR R R R R LS
RADTRAD Version 3.03 (Spring 2001) run on 12/13/2004 at 12:57:43
EE s RS E R AE R EES R EEEERRR SRR R AR

X E ST S LI E LSS EEEERETEREEEESETEEEEEEEEEESESSEEEEEEESE:
File information’ ' '

SRS SR RARER AR RS ER R E R RRREEE SRR REEERR SRR ERRRRRETE]

Plant file . = F:\PBAPS FHA 6hr Delay - No Filter Credit - Roof
Scuttle.psf _
Inventory file = p:\users\nuc\exelon eoc\discipline

files\process\ast\peach bottom ast\pbaps fhalradtrad\peach bottom ast source
terms for fha.nif ) .

Release file = p:\users\nucl\exelon eoc\discipline _
files\process\ast\peach bottom ast\pbaps fha\radtrad\peach bottom ast fha.rft
Dose Conversion file = c:\program files\radtrad3.03\defaults\fgrll&l2.inp

#HAHS FH4H R4S

# 4 ¥ hHEEE # # H4hbs
# # % # # 44 ¥ 4 ¥ 4 ¥ 4
# 4 # # # # A R B # #
Hidd44 $444 fH44 0 § 8 HH444 # # #
# # 4 & # $ # # # # #
# # ¢ $ # #H 4 # # #
# 23 # # ¢ # #

Radtrad 3.03 4/15/2001
PBAPS FHA - RB Roof Scuttle to CR Intake, EAB, & LPZ - 6 Hour Delay and No
Filtration Credit :
Nuclide Inventory File:
p:\users\nuc\exelon eoc\discipline files\process\ast\peach bottom ast\pbaps
fha\radtrad\peach bottom ast source terms for fha.nif
Plant Power Level:
1.5460E+01
Compartments:
3
Compartment 1:
Containment
3
.1.0000E+02

OO OO

0
Compartment 2:
Environment

2 .

0.0000E+Q0

OO o oo
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CASE 3: PBAPS FHA 6hr Delay - No Filter Credit — Roof Scuttle.o0

Compartment 3:
Control Room
1
1.7600E+05

oo oo

0
Pathways:
3
Pathway 1:
Leak to Environment
1
2
2
Pathway 2:
Environment to
2
3
Pathway 3:
Control Room to
-3
2
2
End of Plant Model File
.Scenario Description Name:

Control Room

Environment Exhaust

Plant Model Filename:
- ACCEPT\TESTL1.PMF
Source Term:
1
1 1.0000E+00

c:\program files\radtrad3.03\defaults\fgrll&l2.inp
.p:\users\nuc\exelon eoc\discipline files\process\ast\peach bottom ast\pbaps

fha\radtrad\peach bottom ast fha.rft
6.0000E+00
l .
9.5000E-01 4.,7500E-02
Overlying Pool:

2.5000E-03

0.0000E+00

0

0

0

0 .

. Compartments:
3

Compértment 1:
0

Soocooocoor

1.0000E+00
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CASE 3: PBAPS FHA 6hr Delay - No Filter Credit — Roof Scuttle.o0

- Compartment 2:

Compartment 3:

OO COOOOOHOF OO0 OORKO

Pathways:
3
Pathway 1:

.0000E+00 1.0000E+01 . 0.0000E+00 0.0000E+00 0.0000E+00
.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+0O0

e}
o}

hway 2:

.0000E+00 2.2200E+04 0.0000E+00 0.0000E+00 0.0000E+00
.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

as]
V)]
OO OO T O OODO0ODOOOOODWOONHOOOOOIIMMT OO0 WOANEFEROOOOO

hway 3:
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.0000E+00
.0000E+01

OO0 OCOOWONRO

Dose Locations:
3
Location 1:

2
0

CASE 3: PBAPS FHA 6hr Delay - No Filter Credit — Roof Scuttle.o0

.2200E+04
.0000E+00

Exclusion Area Bndry

2

1
2
6.0000E+00 4
3.0000E+01 0.0000E+00
X
2
6.0000E+00 3.4700E-04
3.0000E+01 0.0000E+00
0
Location 2:
Low Population Zone
2
1
2
-6.0000E+00 4.8100E-05.
3.0000E+01 0.0000E+00
1
2
6.0000E+00 3.4700E~-04
3.0000E+01 0.0000E+00
0
Location 3:
Control Room
3
0
1
2
6.0000E+00 3.4700E-04
3.0000E+01 0.0000E+00
1
2 .
6.0000E+00 1.0000E+00
3.0000E+01 0.0000E+00
Effective Volume Location:
1
2 .
6.0000E+00 1.9300E-03
3.0000E+01 0.0000E+00
Simulation Parameters:
5
6.0000E+00 1.0000E-03
6.0100E+400 1.0000E-02
6.1000E+00 1

.2500E-04

.0000E-01

1.0000E+02
0.0000E+00

1.0000E+02  1.0000E+02
0.0000E+00 ~ 0.0000E+00
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CASE 3: PBAPS FHA 6hr Delay - No Filter Credit -~ Roof Scuttle.o0

7.0000E+00 1.0000E+00
3.0000E+01 0.0000E+00
Output Filename:
F:\PBAPS FHA 6hr Delay - No Filter Credit - Roof Scuttle.o0
0
0
1
0
0
End of Scenario File
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CASE 3: PBAPS FHA 6hr Delay - No Filter Credit — Roof Scuttle.o0

#######################################################################

RADTRAD Version 3.03

(Spring 2001)

run on 12/13/2004

at 12:57:43

#######################################################################

BERHE REEEE

phbe 4 #

# $ # 4 # # #

# ¥4 # # # #

¥ 4 # # Bhaod

# o4 # #

$ 4 4 4 # .
BhH# 3 3

FEER

#H4d

FHEH S R R R R A
_ o . Dose Output
FEAABARAHEARAREFAARFRIAAARARFRIA A RHHAHFARARARA AR A AR EBE AR B I H S

Exclusion Area Bndry Doses:

Time (h) = 6.0000 Whole Body
Delta dose (rem) 3.7564E-06
Accumulated dose (rem) 3.7564E-06

Low Population Zone Doses:_'

Time (h) = 6.0000 - Whole Body
Delta dose (rem) 4,2513E-07
Accumulated dose (rem) 4.2513E-07
Control Room Doses:

Time (h) = 6.0000 Whole Body
Delta dose (rem) 3.2626E-12
Accumulated dose (rem) 3.2626E-12

Exclusion Area Bndry Doses:

- Time (h) = 30.0000 Whole Body
Delta dose (rem) - 1.2222E+00
Accumulated dose (rem) 1.2Z22E+00

Low Population Zone Doses:

Time (h) =

30.0000 Whole Body
Delta dose (rem) © 1.3833E-01
Accumulated dose (rem) 1.3833E-01
Control Room Doses:
Time (h) = 30.0000 Whole Body
Delta dose (rem) 2.7312E-01
2.7312E-01 -

Accumulated dose (rem)

159

Thyroid

'9.3724E-05

9.3724E-05

Thyroid
1.0607E-05
1.0607E-05

Thyroid
1.6106E-09
1.6106E-09

Thyroid
3.1194E+01
3.1194E+01

Thyroid
3.5304E+00
3.5304E+00

.Thyroid

1.4060E+02
1.4060E+02

TEDE
6.6637E~06
6.6637E-06

TEDE

7.5418E-07

7.5418E-07

TEDE
5.3223E-11
5.3223E-11

TEDE
2.1896E+00
2.1896E+00

TEDE
2.47782E-01
2.4782E-01

TEDE
4.6327E+00
4.6327E+00
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CASEB:PBAPSFHA6m1khy-NOFﬂwrCmdh—RmﬁSmmknO

BERE R R R R R R R R R R R AR R BB AR R R AR R R R A
. - I-131 Summary
BHE R SRR AR R R B R B R R R

Containment Environment Control Room
Time (hr) I-131 (Curies) I-131 (Curies) " I1-131 (Curies)
6.000 1.6285E+02 T 4.8854E-04 : 9.8787E-06
6.400 "~ 1.4752E+01 1.4799E+02 5.3180E-01
6.700 " 2.4358E+00 1.6030E+02 1.2558E-01
7.000 4.0221E-01 1.6233E+02 2.4632E-02
7.300 6.6413E-02 1.6266E+02 4.4692E-03
7.600 1.0966E-02 - 1.6272E+02 7.7941E-04
7.900 1.8107E-03 1.6273E+02 1.3297E-04
8.200 2.9899E-04 1.6273E+02 2.2398E-05
8.500 4,9370E-05 1.6273E+02 3.7439E-06
8.800 8.1520E-06 1.6273E+02 6.2288E-07
9.100 1.3461E-06 1.6273E+02 1.0334E-07
9.400 2.2226E-07 - 1.6273E+02 1.7113E-08
9.700 3.6700E-08 1.6273E+02 2.8308E-09
10.000 - 6.0600E-09 1.6273E+02 4.6796E-10
10.300 1.0006E-09 1.6273E+02 7.7325E-11
10.600 1.6522E-10 " 1.6273E+02 1.2774E-11"
10.900 2.7282E-11 1.6273E+02 2.1098E-12
11.200 " 4,.5048E-12 1.6273E+02 3.4843E-13
11.500 7.4384E-13 1.6273E+02 5.7539E-14
11.800 1.2282E-13 1.6273E+02 9.5015E-15
12.100 2.0281E-14 1.6273E+02 1.5690E-15
12.400 3.3488E-15 1.6273E402 2.5907E-16
12.700 5.5295E-16 © 1.6273E+02 4.2779E~17
13.000 9.1304E-17 . 1.6273E+02 7.0638E-18
13.300 1.5076E-17 1.6273E+02 1.1664E-18
13.600 2.4894E-18 | 1.6273E+02 1.9260E-19
13.900 ~ 4.1105E-19 1.6273E+02 3.1802E-20
14.200 6.7873E-20 1.6273E+02 5.2511E-21
14.500 1.1207E-20 1.6273E+02 8.6707E-22
14.800 1.8505E-21 1.6273E+02 1.4317E-22
15.100 3.0556E-22 1.6273E4+02 2.3641E-23
15.400 5.0455E-23 1.6273E+02 3.9036E-24
15.700 8.3312E-24 1.6273E+02 6.4456E-25
16.000 1.3756E-24 1.6273E+02 1.0643E-25
16.300 2.2715E-25 1.6273E+02 1.7574E-26
30.000° - 4.3244E-61 1.6273E+02 3.3457E-62

BB S B S B A R R R R R 4
Cumulative Dose Summary
i EEE RS AT SRS ER SIS ELE

~ Exclusion Area Bndry Low Population .Zone ‘Control Room

Time Thyroid TEDE Thyroid TEDE Thyroid TEDE
(hr) (rem) (rem) (rem) (rem) (rem) (rem)
6.000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
6.400 2.8376E+01 1.9985E+00 3.2115E+00 2.2618E-01 1.0439E+02 3.4433E+00
6.700 3.0730E+01 2.1589E+00 3.4779E+00 2.4434E-01 1.3294E+02 4.3818E+00
7.000 3.1117E+01 2.1847E+00 3.5218E+00 2.4726E-01 -'1.3917E+02 4.5858E+00
7.300 3.1181E+01 2.1889E+00 3.5290E+00 2.4773E-01 1.4035E+02 4.6244E+00
7.600 3.1192E+01 2.1895E+00 3.5302E+00 2.4780E-01 1.4056E+02 4.6312E+00
7.900 3.1194E+401 2.1896E+00 3.5304E+00 2.4781E-01 1.4060E+02 4.6324E+00
8.200 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6326E+00
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CASE 3: PBAPS FHA 6hr Delay - No Filter Credit — Roof Scuttle.o0

8.500 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
8.800 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+400 .
9.100 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
9.400 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
9.700 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
10.000 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
10.300 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
10.600 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
10.900 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
11.200 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
11.500 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
11.800 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00 "
12.100 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
12.400 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
12.700 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02. 4.6327E+00
13.000 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
13.300 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
13.600 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
13.900 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
14.200 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
14.500 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
14.800 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
15.100 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
15.400 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
15.700 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
- 16.000 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4.6327E+00
16.300 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4..6327E+00
30.000 3.1194E+01 2.1896E+00 3.5304E+00 2.4782E-01 1.4060E+02 4

.6327E+00 -

BRAREH BB A AR SEH AR AR R EE R  H  H
: _ Worst Two-Hour Doses '
ARSI ST TR

Exclusion Area Bndry
Time Whole Body Thyroid TEDE
(hr) (rem) ’ (rem) (rem)
6.0 -1.2222E+00  3.1194E+01 2.1896E+00
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CASE4:PBAPSFHAZMnDehy-NoFerCmdt—RmﬁSmmhnO

R R R R R B R B R H R R R S R R R R
RADTRAD Version 3.03 (Spring 2001) run on 12/10/2004 at 13:52:42
FARHBHARHAA A AR SR A A FHHHHFEH SR AR HHAE B H A A AR FE AR A BB HH A SRS RS 444

S EX s AR LSS TR ESEEEEE
File information

iEsaa RS s s s SRR SR RRRR RS RRREE SRR RN R R RERN

Plant file = F:\PBAPS FHA 24hr Delay - No Filter Credit - Roof
Scuttle.pst . _ ’
Inventory file = p:\users\nuc\exelon eoc\discipline

- files\process\ast\peach bottom ast\pbaps fha\radtrad\peach bottom ast source
terms for fha.nif ' ) )
Release file = p:\users\nuc\exelon eoc\discipline
files\process\ast\peach bottom ast\pbaps fhal\radtrad\peach bottom ast fha.rft
. Dose Conversion file = c:\program files\radtrad3.03\defaults\fgrilsl2.inp

HEEE HH#4 #HEFHH

# # # #iHEH # # HhH#4
# ¥ # # . X & # # # #
# ¥4 # L A ## - % # # #
#H#EH #HH4 FH#H £ oF F o hEH#HH # # #
# ¥ 4 4 # & 4 # # #
# # 4 # # ### # # #
# 223 # $ # $ ¢ HH#E #

Radtrad 3.03 4/15/2001 .
PBAPS FHA - RB Roof Scuttle to CR Intake, EAB, & LPZ ~ 24 Hour Delay and No
Filtration Credit
Nuclide Inventory File:
p:\users\nucl\exelon eoc\discipline files\process\ast\peach bottom ast\pbaps
fha\radtrad\peach bottom ast source terms for fha.nif
Plant Power Level:

1.5460E+01
Compartments:

3
Compartment 1:
Containment

3 .
1.0000E+02

OO oo

0
Compartment 2:
Environment

2 .

0.0000E+00

oNoNeNeNol
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CASE 4: PBAPS FHA 24hr Delay - No Filter Credit — Roof Scuttle.o0

Compartment 3:
Control Room

1
-1.7600E+05

[N ool

0
Pathways:
3
Pathway 1:
Leak to Environment
1
2
s .
Pathway 2:
Environment to Control Room
2 o
'3
2
Pathway 3: . )
Control Room to Environment Exhaust
3
2
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:
ACCEPT\TEST1.PMF
Source Term:

1

1 1.0000E+00

c:\program files\radtrad3.03\defaults\fgrllal2.inp
p:\users\nuc\exelon eoc\discipline files\process\ast\peach bottom ast\pbaps

fhal\radtrad\peach bottom ast fha.rft
2.4000E+01 :
1

Overlying Pool:
0
.0000E+00

0
0
0
0
0

- Compartments:
3

Compartment 1:'
0

[eNeNeNolNolNoRNol

9.5000E-01 4.7500E-02 2.5000E-03 1.0000E+00
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CASE 4: PBAPS FHA 24hr Delay - No Filter Credit — Roof Scuttle.o0

Compartment 2:
0

OO OO OO

0 .
Compartment 3:
0

OO OO OO

0
Pathways:
3
Pathway 1:
0 -

.4000E+01 1.0000E+01 0.0000E+00 0.0000E+00  0.0000E+00
.8000E+01 0.0000E+00 0.0000E+Q0 0.0000E+00 - 0.0000E+00

T OO0 OBNNROOOO

"
[\

hway 2:

.4000E+01 2.2200E+04 0.0000E+00 0.0000E+Q0 0.0000E+00
.8000E+01 0.0000E+00 0.0000E+00 0.0000E+00 - 0.00O00E+00

Pathway 3:

OO0 O0OF OOOOCOOMMNNREFE OOOOO
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.4000E+01
.8000E+01

COO0OOCOOBRNNRFO

Dose Locations:
3
Location 1:

CASE 4: PBAPS FHA 24hr Delay - No Filter Credit — Roof Scuttle.o0

2.
0.

2200E+04
0000E+00

Exclusion Area Bndry

2

1
2 .
2.4000E+01 .2500E-04
4.8000E+01 0.0000E+00
1
2 .
2.4000E+01 3.4700E-04
4_8000E+01 0.0000E+00
0
Location 2:
Low: Population Zone
2
1
2
2.4000E+01 4.8100E-05.
4.8000E+01 0.0000E+00
1
2
2.4000E+01 3.4700E-04
4.8000E+01 0.0000E+00
0
Location 3:
Control Room
3
0
1
2
2.4000E+01 3.4700E-04
4.8000E+01 0.0000E+00
1
2 .
2.4000E+01 1.0000E+0Q0
4.8000E+01 0.0000E+00
Effective Volume Location:
1 .
2
2.4000E+01  1.9300E-03
4,8000E+01 0.0000E+00
Simulation Parameters:
5
2.4000E+01 1.0000E-03
2.4010E+01 1.0000E-02
2.4100E+01 1.0000E-01

1.0000E+02
0.0000E+00

1.0000E+02  1.0000E+02
0.0000E+00  0.0000E+00
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CASE 4: PBAPS FHA 24hr Delay - No Filter Credit — Roof Scuttle.o0

2.5000E+01 1.0000E+00
4.8000E+01 0.0000E+00
Output Filename:
F:\PBAPS FHA 24hr Delay - No Filter Credit - Roof Scuttle.ol
0
0
1
0
0
End of Scenario File
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CASE 4: PBAPS FHA 24hr Delay - No Filter Credit — Roof Scuttle.o0

i s s st st R s s R R AR AR RRET

RADTRAD Version 3.03

(Spring 2001)

run on 12/10/2004

at 13:52:42

#######################################################################

HEEE FhH44

# # SRS T

- # # 4 # # # #

# 4 # # ##

# - # # # FEEEE:
# ## # # #
# $ 4 # # #
4 HHHH # #

H e = = S

##44

B R D R R R R R R
_ Dose Output
####################################################################

Exclusion Area Bndry Doses: -

Time (h) = 24.0000 Whole Body
Delta dose (rem). 9.9171E-07
Accumulated dose (rem) 9.9171E-07

Low Population Zone Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 1.1224E-07
Accumulated dose (rem) 1.1224E-07
Control Room Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) - - B.6135E-13

Accumulated dose (rem) 8.6135E~13
Exclusion Area Bndry Doses:

Time (h) = 48.0000 Whole Body
Delta dose (rem) _ 3.2722E-01
Accumulated dose (rem) 3.2722E-01
Low Popuiation Zone Doses:

Time (h) = 48.0000 Whole Body
Delta dose (rem) 3.7033E-02
Accumulated dose (rem) 3.7033E-02

Control Room Doses:

48.0000

" Time (h) = Whole Body
Delta dose (rem) 7.4237E-02
(rem) 7.4237E-02

Accumulated dose

161

Thyroid
8.1471E-05
8.1471E-05

Thyroid
9.2206E-06
9.2206E-06

Thyroid
1.4000E-09
1.4000E-09

Thyroid
2.7126E+01
2.7127E+01

Thyroid
3.0701E+00
3.0701E+00

.Thyroid

1.2269E+02
1.2269E+02

TEDE
3.5001E-06
3.5001E-06

TEDE
.9613E-07
3.9613E-07

w

TEDE
4.3967E-11
4.3967E-11

TEDE
1.1623E+00
1.1623E+00

TEDE
1.3154E-01
1.3154E-01

TEDE
3.8504E+00
3.8504E+00
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CASE 4: PBAPS FHA 24hr Delay - No Filter Credit — Roof Scuttle.o0

####################################################################
: I-131 Summary
E R R S SR E S S LRSS EEELE R EEEEEEE

Containment Environment Control Room
Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies)
24.000 1.5317E+02 4.5950E-04 : 9.2916E-06
24.400 1.3875E+01 1.3920E+02 5.0020E-01
24.700 2.2911E+00 1.5077E+02 1.1812E-01
25.000 3.7831E-01 1.5268E+02 2.3168E-02
25.300 6.2466E-02 1.5300E+402 4.2036E-03
25.600 1.0314E-02 1.5305E+02 7.3309E-04
125.900 1.7031E-03 1.5306E+02 1.2507E-04
26.200 2.8122E-04 1.5306E+02 2.1067E-05
. 26.500 4.6436E-05 1.5306E+02 3.5214E-06
26.800 7.6675E-06 1.5306E+02 5.8587E-07
27.100 1.2661E-06 1.5306E+02 9.7194E-08
27.400 2.0905E-07 1.5306E+02 1.6096E-08
27.700 3.4519E-08 1.5306E+02 2.6626E-09
28.000 5.6998E-09 1.5306E+02 4.4015E-10
28.300 9.4116E-10 1.5306E+02 7.2730E-11
28.600 1.5541E-10 - 1.5306E+02 1.2014E-11
28.900 2.5661E~11 1.5306E+02 1.9844E-12
29.200 " 4.2371E-12 1.5306E+02 3.2772E-13
29.500 6.9964E-13 1.5306E+02 5.4119E-14
29.800 1.1552E-13 1.5306E+02 8.9368E-15
30.100 1.9076E-14 1.5306E+02 1.4757E-15
30.400 3.1498E-15 1.5306E+02 2.4368E-16
30.700 5.2009E~16 . 1.5306E+02 4.0237E-17
31.000 8.5878E-17 . 1.5306E+02 6.6441E-18
31.300 1.4180E-17 1.5306E+02 1.0971E-18
31.600 2.3415E-18 1.5306E+02 1.8115E-19
31.900 3.8662E-19 1.5306E+02 2.9912E-20
32.200 6.3840E-20 1.5306E+02 4.9391E-21
32.500 1.0541E-20 1.5306E+02 8.1555E-22
32.800 1.7406E-21 1.5306E+02 1.3466E-22
33.100 2.8741E-22 1.5306E+02 2.2236E-23
33.400 4.7457E-23 1.5306E+02 3.6716E-24
33.700 7.8361E-24 1.5306E+02 6.0626E-25
34.000 1.2939E-24 1.5306E+02 1.0011E-25
34.300 2.1365E-25 1.5306E+02 1.6530E-26
48.000 4.0675E-61 1.5306E+02 3.1469E-62

BHEG AR R R R R R R R R R R
Cumulative Dose Summary
i EET RS R RS SRS ISR RS SRR EREEEEEE

Exclusion Area Bndry -Low Population Zone Control Room

Time Thyroid TEDE Thyroid TEDE Thyroid TEDE

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

24.000. 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
24,400 2.4673E+01 1.0579E+00 2.7924E+00 1.1973E-01 9.1160E+01 2.8616E+00
24.700 2.6722E+01 1.1451E+00 3.0243E+00 1.2960E-01 1.1601E+02 3.6411E+00
25.000 2.7060E+01 1.1595E+00 3.0625E+00 1.3122E-01 1.2143E+02 3.8111E+00
25.300 2.7116E+401 1.1618E+00 3.0688E+00 1.3149E-01 1.2247E+02 3.8434E+00
25,600 2.7125E+01 1.1622E+00 3.0699E+00 1.3153E-01 1.2265E+02 3.8492E+00
25.900 2.7126E+01 1.1622E+00 3.0701E+00 1.3154E-01 1.2268E+02 3.8502E+00
26.200 2.7126E+01 1.1623E+00 3 1.3154E-01 1.2269E+02 3.8503E+00

.0701E+00
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CASE 4: PBAPS FHA 24hr Delay - No Filter Credit — Roof Scuttle.o0

26.500

2.7127E+401 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8503E+00
26.800 2.7127E+401 1.1623E+00 3.0701E+400 1.3154E-01 1.2269E+02 3.8504E+00
27.100 2.7127E+01 1.16223E+00 3.0701E+00 1.3154E-01 1.2269E+02 2.8504E+00
27.400 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+402 3.8504E+0Q0
27.700 2.7127E+401 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00C
28.000 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
28.300 2.7127E401 1.1623E+00 3.0701E400 1.3154E-01 1.2269E+02 3.8504E+00
28.600 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2268%E+02 3.8504E+00
28.900 2.7127E+401 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
29.200 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
29.500 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
29.800 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E~-01 1.2269E+02 3.8504E+00
30.100 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
30.400 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
30.700 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
31.000 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
31.300 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269%9E+02 3.8504E+00
31.600 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
31.900 2.7127E+401 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
32.200 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
32.500 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
32.800 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
33.100 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
33.400 2.7127E+401 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
33.700 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
34.000 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
34.300 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00
48.000 2.7127E+01 1.1623E+00 3.0701E+00 1.3154E-01 1.2269E+02 3.8504E+00

i EE ST SRS TSRS R EEETEREETEEE S
Worst Two~Hour Doses

RERRAEH AR AR AR AR R R R R R R R R R R R R R R R R R R R R

Exclusion Area Bndry
Time Whole Body =~ Thyroid TEDE
(hr) (rem) (rem) (rem)
24.0 3.2722E-01  2.7126E+01 1.1623E+0C
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CASE 5: PBAPS FHA 468hr Delay - No Filter Credit — Worst Hatch.o0

FHGHB AR R AR B R B R B R R b b e
RADTRAD Version 3.03. (Spring 2001) run on 12/13/2004 at 12:51:54
iSRS RSN E L E R E R ETEE RS S

#######################################################################_
. File information
FHERH SR AR HE AR S A S AR H A B S AR A SRR E AR RS AR B SR E R H R TR H SR HH A

Plant file ' = F:\PBAPS FHA 468hr Delay - No Filter Credit - Worst
Hatch.psf
Inventory file = p:\users\nuc\exelon eoc\discipline

files\process\ast\peach bottom ast\pbaps fhal\radtrad\peach bottom ast source
terms for fha.nif _ : '

Release file = p:\users\nuc\exelon eoc\discipline
files\process\ast\peach bottom ast\pbaps fhal\radtrad\peach bottom ast fha.rft
Dose Conversion file = c:\program files\radtrad3.03\defaults\fgrlls&l2.inp

#H444 #44 EhEEE 4k # hH#EE # # #HEH4H
# A # L 2 ¥ 4 # 4 # #

# A # # % # $ # - # ¥ #
CHEREN #HEH HE# # ¥ & #  HER#d # # #

# # # # & ## # # # #

# $# # # ¢ #H# # # #

# HE# # # 4 # #.

# #H##

Radtrad 3.03 4/15/2001
PBAPS FHA =~ TB/RB Ventilation Stack to CR Intake, EAB, & LPZ - 468 Hour Delay
and No Filtration Credit
. Nuclide Inventory File:
p:\users\nuc\exelon eoc\discipline files\process\ast\peach bottom ast\pbaps
fha\radtrad\peach bottom ast source terms for fha.nif
Plant ‘Power Level:
“1.5460E+01
Compartments:
3
Compartment 1:
Containment
3.
1.0000E+02

OO OO

0
Compartment 2:
Environment.
2 .
0.0000E+00

OO O o O
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CASE 5: PBAPS FHA 468hr Delay. - No Filter Credit — Worst Hatch.o0

Compartment 3:
Control Room
1
1.7600E+05

O O OO

0
Pathways:
3
Pathway 1:
Leak to Environment
1 )
2
2
Pathway 2:
Environment to
2
3
2 .
Pathway 3:
Control Room to
3
2
2
End of Plant Model File
Scenario Description Name:

Control Room

Environment Exhaust

Plant Model Filename:
ACCEPT\TEST1.PMF
Source Term:

1

1 1.0000E+00

c:\program files\radtrad3.03\defaults\fgrll&l2.inp
p:\users\nuc\exelon eoc\discipline flles\process\ast\peach bottom ast\pbaps

fha\radtrad\peach bottom ast fha.rft
4.6800E+02 :

1 .
9.5000E~-01
Qverlying Pool:

O .

4.7500E-02 2.5000E-03

0.0000E+00
0
0
0
0
- Compartments:
-3
Compartment 1:
1

OO O OO O O

1.0000E+00
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CASE 5: PBAPS FHA 468hr Delay - No Filter Credit — Worst Hatch.o0

- Compartment 2:
1

OO0 OO OO

0 .
Compartment 3:
1

OO OO OO

0
Pathways:

3
Pathway 1:

-6800E+02 1.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00
.9200E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

o
V1]

COO0OOO T OO0 OOOM MNP OOOOO T OO OO OODdLNEFE OOOOO

hway -2:

.6800E+02 4.6000E+03 0.0000E+00 0.0000E+00 0.0000E+00
.9200E+02 ~ 0.0000E+00 0.0000E+00 0.0000E+00 - 0.0000E+00

Pathway 3:
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0
1
2 _
4.6800E+02 4.6000E+03 1.0000E+02 1.0000E+02 1.0000E+02
4,9200E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+0QO0
O .
0
0
0
0
0
Dose Locations:
3

Location 1:
Exclusion Area Bndry

2

1

2 :
4.6800E+02 4.2500E-04
4.9200E+02 0.0000E+00
1

2

4.6800E+402 3.4700E-04
4.9200E+02 0.0000E+00
0

Location 2:
Low Population Zone

2

1

2 .

-4,6800E+02 4.8100E-05
4.9200E+02 0.0000E+Q0
1

2

4.6800E+02 3.4700E-04
4

.9200E+02 0.0000E+00
O .

Location 3:

Control Room

3
0
1
2
4.6800E+02 3.4700E-04
4.9200E+02- 0.0000E+0Q0
1
2

4,6800E+02  1.0000E+00

4.9200E+02 0.0000E+00
Effective Volume Location:

1 .

2 .

4.6800E+02 1.2800E-02

4,9200E+02 0.0000E+00
Simulation Parameters:

5

4.6800E+02  1.0000E-03

4.6801E+02 1.0000E-02

4.6810E+02 1.0000E-01
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4.6900E+02 1.0000E+00
4.9200E+02 0.0000E+00
Output Filename:
F:\PBAPS FHA 468hr Delay - Nco Filter Credit - Worst Hatch.oO
1
1
1
0
0
End of Scenario File
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CASE 5: PBAPS FHA 468hr Delay - No Filter Credit — Worst Hatch.o0

i Ea LSRR AL SRS E AR EEEERE RS LT
RADTRAD Version 3.03 (Spring 2001) run on 12/13/2004 at 12:51:54
iSRS E s sEaEEEREss R R R R R R RNt Es R

FRAFHEFEE A AA G RA AR A AR R A R R R A R R

Plant Description

#######################################################################

Number of Nuclides = 60

Inventory Power = 1.0000E+00 MWth
Plant Power Level = 1.5460E+01 MWth
Number of compartments = - 3

Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00 .
) .
Name : Containment
Compartment volume = 1.0000E+02 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 1
Exit Pathway Number 1: Leak to Environment

Compartment number 2

Name: Environment

Compartment type is Environment

Pathways into and out of compartment 2
Inlet Pathway Number 1: Leak to Environment
Inlet Pathway Number - 3: Control Room to Environment Exhaust
Exit Pathway Number 2: Environment to Control Room

Compartment number 3
Name: Control Room :
Compartment volume = 1.7600E+05 (Cubic feet)
Compartment type is Control Room
Pathways into and out of compartment 3 .
Inlet Pathway Number 2: Environment to Control Room
Exit Pathway Number 3: Control Room to -Environment Exhaust

Total number of pathways = 3

PM-1059, Rev. 2, Attachment B, Page 57 of 82



CASE 5: PBAPS FHA 468hr Delay - No Filter Credit — Worst Hatch.o0

#######################################################################
RADTRAD Version.3.03 (Spring 2001) run on 12/13/2004 at 12:51:54
EAs AR s RS EEEEEEREEEE R ETRRRE;

FHAHAAHE AR A H AR HE AR BB R A H R A R AR R A
_ Scenario Description
EEEEE SR E SRR R ST ERTRTRSLLE

Time between shutdown and first release = 4.68OOE+02 (Houfs)

Radioactive Decay is enabled
Calculation of Daughters is enabled

Release Fractions and Timings :
GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS

0.000001 hr  0.0000 hrs 0.0000 hrs {(gm)
NOBLES 5.0000E-02 0.0000E+00 0.0000E+00 1.791E+400
IODINE 2.5000E-04 0.0000E+00 0.0000E+00 1.610E-03
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+Q0 0.0000E+00 0.000E+0Q
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+400
BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+400 0.0000E+00 0.000E+00
LANTHANUM  0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
Inventory Power = 15. MWt
Nuclide Group Specific . half Whole Body Inhaled - Inhaled
Name . Inventory life DCF Thyroid - Effective
: (Ci/MWt) (s) _ (Sv-m3/Bg-s)  (Sv/Bd) (Sv/Bq)
Kr-85 1  7.892E+02 3.383E+08 1.190E-16 0.000E+00 0.000E+00
Kr=85m 1 8.313E+03 1.613E+04 7.480E-15 0.000E+00 0.000E+00
. Kr-87 1 1.633E+04 4.578E+03 4.120E~14 0.000E+00 0.000E+00 "
Kr-88 1 2.303E+04 1.022E+04° 1.020E-13 0.000E+00 0.000E+0Q0
I-131 2 4.299E+04 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I1-132 2 3.881E+04 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 5.556E+04 7.488E+04 2.940E-114 '4.860E~08 1.580E-09
I-134 2 6.165E+04 -3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 5.192E+04 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-133 1 - 5.491E+04 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe-135 1 2.228E+04 3.272E+04 1.190E-14 0.000E+00 . 0.000E+0QO0
Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
Kr-85m . Kr-85 0.21 none 0.00 none 0.00
Kr-87 Rb-87 1.00 none 0.00 none - 0.00
Kr-88 Rb-88 1.00 none 0.00 none 0.00
Sr-90 Y-90 1.00 none- 0.00 none 0.00
Sr-91 Y-91m 0.58 ¥Y-91 0.42 none 0.00
Sxr-92 Y-92 1.00 none 0.00 none 0.00
Y-93 Zr-93 1.00 none 0.00  none 0.00
Zr-95 Nb-95m 0.01 Nb~-95 0.99 none 0.00
Zr-97 Nb-97m 0.95 Nb-97 0.05 © . none 0.00
Mo-99 Tc-99%m 0.88 Tc-99 0.12 none 0.00
Tc-99m Tc-99 1.00 none 0.00 none 0.00.
Ru-103 Rh-103m 1.00 none 0.00 none - 0.00
Ru-105 Rh-105 1.00 none 0.00 none 0.00
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Ru-106 Rh-106 1.00 none 0.00 none 0.00.
Sb-127 Te-127m 0.18 Te-127 0.82 none 0.00
Sb-129 Te-129m 0.22 Te-129 0.77 none 0.00
Te-127m Te-127 0.98 none 0.00 none 0.00
Te-129 I-129 1.00 none 0.00 none 0.00
Te-129m Te-129 0.65 I-129 0.35 ~ none '0.00
Te-131m Te-131 0.22 1-131 0.78 none 0.00 -
Te-132 I-132 1.00 none 0.00. none 0.00
I-131 Xe-131m 0.01- none 0.00 - none 0.00
I-133 Xe-133m 0.03 Xe-133 0.97 none 0.00
I-135 Xe-135m 0.15 Xe~-135 0.85 " none 0.00
Xe~-135 Cs-135 1.00 none . 0.00 none 0.00
Cs-137 Ba-137m 0.95 none 0.00 none 0.00
Ba-140 La-140 1.00 none - 0.00 . none 0.00
La-141 Ce-141 1.00 none 0.00 . none 0.00
Ce-143 Pr-143 1.00 none 0.00 - none 0.00
Ce-144 - Pr-144m 0.02 Pr-144 0.98 none 0.00
Nd-147 Pm~-147 1.00 none 0.00 none 0.00
Np-239 Pu-239 1.00 none 0.00 none 0.00
Pu-238 U-234 1.00 none 0.00 none 0.00
Pu-239 U-235 1.00 none 0.00 none 0.00
Pu-240 U-236 1.00 none 0.00 none 0.00
Pu-241 U-237 0.00 Am-241 1.00 none 0-.00
Am-241 Np-237 1.00 none 0.00 none 0.00
Cm-242 Pu-238 1.00 none 0.00 none . 0.00
Cm-244 = Pu-240 1.00 none 0.00 none 0.00
Iodine fractions
Aerosol = 9.5000E-01
Elemental = 4.7500E-02
Organic = 2.5000E-03
COMPARTMENT DATA
Compartment number 1: Containment
Compartment number . 2: Environment
Compartment number 3: Control Room
PATHWAY DATA
Pathway-nﬁmber 1l: Leak to Environment
Pathway Filter: Removal Data .
Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
4.6800E+02 1.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00
4.9200E+402 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 2: Environment to Control Room
Pathway Filter: Removal Data
Time (hrx) Flow Rate Filter Efficiencies (%)
) . (cfm) Aerosol Elemental Organic
4.6800E+02 4.6000E+03 0.0000E+00 0.0000E+00 0.0000E+00
4.9200E+02 0.000QE+00 0.0000E+00 0.0000E+00 0.0000E+00
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CASE 5: PBAPS FHA 468hr Delay - No Filter Credit — Worst Hatch.o0

Pathway number 3: Control Room to Environment Exhaust
Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
4.6800E+02 4.6000E+03 1.0000E+02 1.0000E+402 1.0000E+02
4.9200E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

LOCATION DATA
Location Exclusion Area Bndry is in compartment 2

Location X/Q Data

Time (hr) X/Q (s * m*-3)
4.6800E+02 4.2500E-04
4.9ZQOE+02 0.0000E+00

Location Breathing Rate Data
Time (hr) Breathing Rate (m"3 * sec”-1)

4.6800E+02 3.4700E-04
4.9200E+02 0:0000E+00
Location Low Population Zone is in compartment 2

Location X/Q Data

Time (hr) ) X/Q (s * m~=-3)
4 . 6800E+02 - 4.8100E-05
4.9200E+02 0.0000E+00

Location Breathing Rate Data :
Time (hr) Breathing Rate (m"3 * sec”-1)

4.6800E+02 '3.4700E-04
4.9200E+02 0.0000E+00
- Location Controcl Room is in compartment 3

Location X/Q Data

Time (hr) X/Q (s * m™-3)
4.6800E+02 1.2800E-02
4.9200E+02 0.0000E+00

Location Breathing Rate Data

Time (hr) i Bredthing Rate (m"3 * sec”-1)
4.6800E+02 3.4700E-04

4.9200E+02 0.0000E+00

Location Occupancy Factor Data

Time (hr) Occupancy Factor
4.6800E+02 1.0000E+00
4.9200E+02 0.0000E+Q0

' USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS

Time - Time step
0.0000E+0Q0 1.0000E-03
1.0000E-02 1.0000E-02
1.0000E-01 1.0000E-01
1.0000E+00 1.0000E+00
2.4000E+01 0.0000E+00
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FHESFAHAFHEHFAAHARHAAHAB RS S AN E RS AR AR SR H A E AR RS AR RS AR
RADTRAD Version 3.03 (Spring 2001) run on 12/13/2004 at 12:51:54
FAEHARAEHAHARAHHFHEHA AR A HH SR HH AR B HRFRHH A F RS RS H AR S R SRS R AR

##H4H # ¥R HEEE HEH4E # # #4444
# L ¥ # # I # #

# # # # # # ¥4 # ¥

# CA # # HHEES # # #

# % # # # # # #
# # # # # # # # #-
#444 fH## # # f## #

####################################################################
~Dose, Detailed model and Detailed Inventory Output
iasaE A EEsSRaRsR RS R R E R REREREARERERERRREIREREREEERRREEE:

Exclusion Area Bndry Doses:

" Time (h) = 468.0000 Whole Body  Thyroid TEDE
Delta dose (rem) 3.2671E-08 1.4983E-05 4.8904E-07
Accumulated dose (rem) 3.2671E-08 1.4983E-05 4.8904E-07
Low Population Zone Doses:

Time (h) = 468.0000 Whole Body. Thyroid TEDE
Delta dose (rem) 3.6976E-09 1.6958E-06 5.5348E-08
BAccumulated dose (rem) 3.6976E-09  1.6958E-06 5.5348E-08
Control Room Doses:

Time (h) = 468.0000 Whole Body Thyroid TEDE
Delta dose (rem) 3.8995E~-14 3.5383E-10 1.0816E-11
Accumulated dose (rem) 3.8995E-14 3.5383E-10 1.08l6E-11

Containment Compartment Nuclide Inventory:

Time (h) = 468.0000 Ci ' kg Atoms . Decay

Kr-85 6.0801E+02 1.5497E-03 1.0980E+22 8.0987E+10
I-131 3.1332E+01 2.5273E-07 1.1618E+18 4.1734E+09
I-132 2.4332E+00 2.3572E-10 1.0754E+15 3.2410E+08
I-133 3.6202E-05 3.1958E-14 1.4470E+11 4.8221E+03
Xe-133 3.8528E+03 2.0583E-05 9.3199E+19 5.1319E+11

Containment Transport Group Inventory:

Time (h) = 468.0000 Atmosphere Sump

Noble gases (atoms) 1.1073E+22 0.0000E+00Q

Elemental I (atoms) 5.5236E+16 0.0000E+00

Organic I (atoms) 2.9072E+15 0.0000E+00
" Aerosols (kg) 2.4031E-07 0.0000E+00

Dose Effective (Ci/cc) I-131 (Thyroid) . 1.1070E-05
Dose Effective (Ci/cc) I-131 (ICRP2 Thyroid) 1.1096E-05
Total I (Ci) . 3.3765E+01 -
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CASE S: PB

. Leak to Envirconment Tran

Time (h) = 468.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Rerosols (kg)

O O OO

Environment Integral Nuc

Time (h) = 468.0000
Kr-85

I-131

I-132

I-133

Xe-133

= WO

Environment Transport Gr

Time (h) = 468.0000

Noble gases (atoms) 3
Elemental I (atoms) 1
Organic I (atoms) 8
Aerosols (kg) 7

Dose Effective (Ci) I-13
Dose Effective (Ci) I-13
Tctal I (Ci)

Leak to Environment Tran

Time (h) = 468.0000
Noble gases (atoms)
~Elemental I (atoms)
Organic I (atoms)
berosols (kg)

OO OO

Environment to Control

Time (h) = 468.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kqg)

[oNeNe Nl

Control Room to Environ

Time (h) = 468.0000
Noble gases (atoms)

Organic I (atoms)
Aerosols (kg)

4
Elemental I (atoms) - 2.

1

1

Control Room Compartment

APS FHA 468hr Delay - No Filter Credit — Worst Hatch.o0

sport Group Inventory:

Pathway

Filtered Transported
.0000E+00 3.3218E+16
.0000E+00 1.6571E+11
.0000E+00 8.7215E+Q%
.0000E+00 7.2094E-13
lide Release:

Ci kg Atoms Bg
.8240E-03 4.6492E-09 3.2939E+16 6.7489E+07
.3995E-05 7.5818E-13 3.4854E+12 3.4778E+06
.2995E-06 7.0717E-16 3.2263E+09 2.7008E+05
.0861E-10 9.5874E-20 4.3411E+05 4.0185E+00
.1558E-02 6€.1749E-11 2.7960E+14 4.2766E+08
oup Inventory:

Total Release

Release Rate/s

.3218E+16 9.2273E+18

.6571E+11 4.6030E+13

.7215E+09 - 2.4226E+12

.2094E-13 2.0026E-10

1 (Thyroid) 9.4038E-05

1 (ICRP2 Thyroid) 9.4258E-05
1.0129E-01

sport Group Inventory:

Pathway
Filtered Transported
.0000E+00 3.3218E+16
.0000E+00 1.6571E+11
.0000E+00 8.7215E+09
.0000E+00 7.2094E-13

Room Transport Group Inventory:

Pathway
Filtered Transported

.0000E+00 9.2308E+14
.0000E+00 4.6048E+09
.0000E+00 2.4236E+08
.0000E+00 2.0034E-14

ment Exhaust Transport Group Inventory:

Pathway
Filtered Transported
.8252E+08 0.0000E+00
4070E+03 0.0000E+00
.2669E+02 0.0000E+00
.0472E-20 0.0000E+00

Nuclide Inventory:
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Time (h) = 468.0000 Ci kg
Kr-85 5.0687E-05 1.2919E-10
I-131 2.6120E-06 2.1068E-14
I-132 2.0284E~-07 1.9651E-17
I-133 3.0180E-12 2.6642E-21
Xe~133 3.2119E-04 1.7159E-12-
Control Room Transport Group Inventory:

Time (h). = 468.0000 Atmosphere Sump
Noble gases (atoms) 9.2308E+14 0.0000E+0Q0
Elemental I (atoms) 4.6048E+09 0.0000E+00
Organic I (atoms) 2.4236E+08 0.0000E+00
Aerosols (kg) 2.0034E-14 0.0000E+00
Dose Effective (Ci/cc) I-131 (Thyroid) -

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

~ = 0 w0

w U

Atoms Decay
.1531E+14 ©6.7514E+03
.6853E+10 3.4791E+02
.9652E+07 2.7018E+01
.2063E+04 . 4.0200E-04
.7695E+12 4.2782E+04
.2433E-16
.2556E-16
.8148E-06

Environment to Control Room Transport Group Inventory:

Pathway
Time (h) = 468.0000 Filtered
Noble gases (atoms) 0.0000E+00
Elemental I (atoms) 0.0000E+00
Organic I (atoms) 0.0000E+COC
Aerosols (kg) 0.0000E+00

Control Room to Environment Exhaust

Pathway
Time (h) = 468.0000 Filtered
Noble gases (atoms) 4.8252E+08
Elemental I (atoms) 2.4070E+03
Organic I (atoms) 1.2669E+02
Aerosols (kg) 1.0472E-20

Exclusion Area Bndry Doses:

(h) =

Time 492.0000 Whole Body
Delta dose (rem) 1.0865E-02
Accumulated dose (rem) 1.0865E-02

Low Population Zone Doses:

Time (h) = 492.0000 Whole Body
Delta dose (rem) 1.2296E-03
‘Accumulated dose (rem) 1.2296E-03
Control Room Doses:

Time (h) = 492.0000 Whole Body
Delta dose (rem) 1.6344E-02
Accumulated dose (rem) 1.6344E-02

Transported
9.2308E+14
4.6048E+09
2.4236E+08
2.0034E-14

Transported
0.0000E+00
0000E+00
0000E+00

0.
0.
0.0000E+00

Thyroid
4.9918E+00
4.9918E+00

Thyroid
5.6495E-01
5.6496E~01

Thyroid
1.4958E+02
1.4958E+02

Containment Compartment Nuclide Inventory:

Time (h) = 492.0000 Ci

kg

Containment Transport Group. Inventory:

Time (h) = 492.0000 Atmosphere

Sump

Transport Group Inventory:

. TEDE
1.6290E-01
1.6291E-01

TEDE
1.8437E-02
1.8437E-02

TEDE _
4.5720E+00
4.5720E+00

Atoms Decay
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Noble gases
Elemental I (atoms)
Organic I (atoms)
Aerosocls (Kkg)
Dose Effective

(atoms)

Total I (Ci)

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

Leak to Environment Transport Group Inventory:

Time (h) = 492.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment Integral Nuclide Release:

Time

Kr-85
I-131
I-132
I-133
Xe-133
Xe-135

(h) = 492.0000

Environment Transport Group Inventory:

Time (h) = 492.0000
Noble gases (atoms)
‘Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

- Dose Effective (Ci)
Dose Effective (Ci).
Total I (Ci)

Leak to Environment

Time (h) = 492.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

Environment to

Time (h) = 492.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)
Aerosols (kg)

I-131
I-131

3.2013E-41 0.0000E+0Q0
1.4655E-46 0.0000E+00
7.7130E-48 (0.0000E+00
6.3757E-70 0.0000E+00
I-131 (Thyroid) 2.9383E-68
2.9383E-68
8.3207E-62
Pathway
Filtered Transported
0.0000E+00 1.1057E+22
0.0000E+00 5.5126E+16
0.0000E+00 2.9014E+15
0.0000E+00 2.3983E-07
Ci kg Atoms Bg
6.0801E+02 -1.5497E-03 1.0980E+22 2.2496E+13
3.1310E+01 2.5255E-07 1.1610E+18 1.1585E+12
2.2971E+00 2.2254E-10 1.0153E+15 8.4991E+10
3.5967E-05 3.1751E-14 1.4376E+11 1.3308E+06
3.8486E+03 2.0561E-05 9.3098E+19 1.4240E+14
3.3897E-11 1.3273E-20 5.9210E+04 1.2542E+00
Total Release
Release Rate/s
1.1073E+22 1.2816E+17
5.5195E+16 6.3883E+11
2.9050E+15 3.3622E+10
2.4013E-07 2.7793E-12 .
(Thyroid) 3.1323E+01
(ICRP2 Thyroid) 3.1392E+01
3.3607E+01

Pathway
Filtered
0.0000E+00

0.0000E+00 .

0.0000E+00
0.0000E+00

Pathway
Filtered
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00

o O OO

Transport Group Inventory:

Transported
1.1057E+22
5.5126E+16
2.9014E+15
2.3983E-07

Control Room Transport Group Inventory:

Transported
3.0769E+20
1.5341E+15
8.0741E+13
6.6742E-09 .

Control Room to Environment Exhaust Transport Group Inventory:
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Time (h) =
Noble gases
Elemental 1
Organic I
Aercsols

492.0000
(atoms)
(atoms)
(atoms)
(kg)

Control Room Compartment

Time 492.0000

Kr-85

(h)y =

Control Room Transport
Time (h) = 492.0000
Noble gases (atoms)
Elemental I (atoms)
Organic I (atoms)

Aerosols (kg)
Dose Effective (Ci/cc)
Dose Effective (Ci/cc)

Total I (Ci)

Environment to

Time (h) =
Noble gases
Elemental I
‘Qrganic I
Aerosols

492.0000
{atoms)
(atoms)
(atoms)
(kg)

Control Room to

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

492.0000
(atoms)
(atoms)
(atoms)
(kg)

160

Pathway
Filtered
.0782E+20
.5312E+15
.0589E+13
.6616E-09

oy 0 W

T

0.

0
0
0

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

Nuclide Inventory:

Ci kg Atoms Decay
1.0328E-15 2.6324E-21 1.8650E+04 1.3844E+15
Grdup Inventory:

Atmosphere Sump

1.8789E+04 0.0000E+00

8.6010E-02 0.0000E+00

4.5268E-03 0.0000E+00

3.7420E-25 0.0000E+00

I-131 (Thyroid) 9.7983E~-27

I-131 (ICRP2 Thyroid) 9.7983E-27
4.8835E-17

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

Pathwéy
Filtered

'3.0782E+20

1.5312E+15
8.0589E+13
6.6616E-09

T

3.
1
8.
6

Environment Exhaust

T
0

0
0.
0

Control Room Transport Group Inventory:

ransported
0769E+20
.5341E+15
0741E+13
.6742E-09

Transport Group Inventory:

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

####################################################################
- I-131 Summary
####################################################################

A Containment

Time (hr) I-131 (Curies)
© 468.000 3.1332E+01
- 468.400 - 2.8383E+00
468.700 4.6866E-01
469.000 ©7.7385E-02
469.300 1.2778E-02
469.600 . 2.1099%E-03
469.900 3.4839E-04
470.200 5.7526E-05
470.500 9.4988E-06
470.800 1.5684E-06

471.100 2.5898E~

07

Environment Control Room
‘I-131 (Curies) - I-131 (Curies)
9.3995E-05 2.6120E-06
2.8474E+01 5.2181E-01
3.0841E+01 3.7464E~-01
3.1232E+401 2.4188E-01
3.1297E+01 1.5228E-01
~3.1308E+01 9.5252E-02
© 3.1309E+01 5.9478E-02
3.1310E+01 3.7123E-02
3.1310E+01 2.3167E-02
3.1310E+01 1.4458E-02
3.1310E+01 9.0222E-03
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471.400 4.2763E-08 3.1310E+01 5.6303E-03
471.700 7.0611E-09 3.1310E+01 ©3.5136E-03
472.000 - 1.1659E-09 3.1310E+01 2.1926E-03
-472.300 ©1.9252E-10 3.1310E+401 1.3683E-03
472.600 3.1789E-11 3.1310E+01 8.5388E-04
472.900 5.2491E-12 3.1310E+01 5.3286E—04
473.200 8.6673E~-13 3.1310E+01 ~ 3.3253E-04
473.500 1.4312E-13 3.1310E+01 2.0751E-04
473.800 2.3631E-14 3.1310E+401 . 1.2950E-04
474.100. 3.9020E-15 3.1310E+01 8.0812E-05
474.400 6.4431E-16 3.1310E+01 '5.0430E-05
474.700 1.0639E-16 3.1310E+01 3.1471E-05
475.000 1.7567E-17 3.1310E+01. 1.9639E-05
475.300 2.9007E-18 3.1310E+401 - 1.2256E-05
475.600 4.7896E-19 3.1310E+01 - 7.6482E-06
475.900 7.9086E-20 3.1310E+01 4.7728E-06
476.200 1.3059E-20 3.1310E+01 2.9784E-06
476.500 2.1563E~-21 3.1310E+01 1.8587E-06
476.800 3.5605E~22 3.1310E+01 1..1598E-06
477.100 5.8791E-23 3.1310E+01 7.2383E-07
477.400- ~9.7076E-24 3.1310E+01 4.5170E-07
477.700 - ‘1.6029E-24 3.1310E+01 2.8188E-0Q07
478.000 2.6468E-25 3.1310E+01 1.7591E-07
478.300 4.3704E-26 3.1310E+01 1.0977E-07
492.000 8.3202E-62 '3.1310E+01 4.8832E-17

####################################################################
Cumulative Dose Summary

####################################################################

Exclusion Area Bndry Low Population Zone Control Room.
Time Thyroid TEDE Thyroid TEDE Thyroid TEDE
(hr) (rem) (rem) (rem) (rem) (rem) - - (rem)
468.000 0.0000E+00 0.00COQE+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
468.400 4.5396E+00 1.4815E~-01 5.1378E-01 1.6767E-02 -4.5962E+01 1.4049E+00
468.700 4.9171E+00 1.6047E-01 5.5650E-01 1.8161E-02 8.2642E+01 2.5261E+00
469.000 4.9795E+00 1.6250E-01 5.6356E-01 1.8392E-02 1.0743E+02 3.2838E+00
469.300 4.9898E+00 1.6284E-01 5.6472E-01 1.8430E-02 1.2322E+02 3.7663E+00
469.600 4.9915E+00 1.6289E-01 5.6492E-01 1.8436E-02 1.3312E+02 4.0689E+00
469.900 4.9918E+00 1.6290E-01 5.6495E~01 1.8437E-02 1.3931E+02 4.2580E+00
470.200 4.9918E+00 1.6290E-01 5.6495E-01 1:8437E-02 1.4317E+02 4.3760E+00
470.500 4.9918E+00 1.6291E-01 5.6495E-01 1.8437E-02 1.4558E+02 4.4497E+00
470.800 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4708E+02 4.4957E+00
471.100 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4802E+02 4.5243E+00
471.400 4.9918E+00 1.6291E~01 5.6496E-01 1.8437E-02 1.4861E+02 4.5422E+00
471.700 4.9918E+00 1.6291E~01 5.6496E-01 1.8437E-02 1.4897E+02 4.5534E+00
472.000 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4920E+02 4.5604E+00
472.300 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4934E+02 4.5647E+00
472.600 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E~-02 1.4943E+02 4.5674E+00
472.900 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4949E+02 4.5691E+00
473.200 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4952E+02 4.5702E+00
473.500 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4954E+02 4.5709E+00
473.800 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4956E+02 4.5713E+00
474.100 4.9918E+00 1.6291E~-01 5.6496E-01 1.8437E-02 1.4957E+02 4.5715E+00
474.400 4.9918E400 1.6291E-01 5.6496E-01 1.8437E-02 1.4957E+02 4.5717E+00
474.700 4.9918E+00 1.6291E-01 5.6496E~-01 1.8437E-02 1.4957E+02 4.5718E+00
475.000 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4958E+02 4.5718E+00
475.300 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4958E+02 4.5719E+00
475.600 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4958E+02 4.5719E+00
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475.900 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4958E+02 4.5719E+00
476.200 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4958E+02 4.5719E+00
476.500 4.9918E+00 1.6291E~01 5.6496E-01 1.8437E-02 1.4958E+02 4.5719E+00
476.800 4.9918E+00 1.6291E-01 5.649¢E-01 1.8437E-02 1.4958E+02 4.5719E+00
477.100 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4958E+02 4.5719E+00
477.400 4.9918E+400 1.6291E-01 5.6496E-01 1.8437E-02 1.4958E+02 4.5720E+00
477.700 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4958E+02 4.5720E+00
478.000 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4958E+02 4.5720E+00
478.300 4.9918E+00 1.6291E-01 5.6496E-01 1.8437E-02 1.4958E+02 4.5720E+00

4.9918E+00 1.6291E-01 5.6496E~-01 1.8437E-02 1.4958E+02 4.5720E+00

492.000

S s E TS S R LSS RS EEEEEREE SRR EEEEEEEEE]
. Worst Two-Hour Doses
IXE TSRS SRS EEEEEE SR

Exclusion Area Bndry
Time Whole Body Thyroid . TEDE
(hr) (rem) (rem) (rem)
468.0 1.0865E-02 4.9918E+00 '1.6290E-01
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BHEFHHAH B AR A AR EHH A AR A A S SRR RS A R R R S R R
RADTRAD Version 3.03 (Spring 2001) run on 12/13/2004 at 12:42:42
HEHHA A4 HHHSHEH ARSI HHHEHEFHEH R AR E B AR SR A SR HH SRR EH A S SR A SR SRR RS

#######################################################################
File information

FHEHGEER AR HAAHAAHHAA A IR R R R R R R R S

Plant file = F:\PBAPS FHA 84hr Delay - CR Filter Credit - Worst.
Hatch.psf _
Inventory file = p:\users\nucl\exelon eoc\discipline

files\process\ast\peach bottom ast\pbaps fha\radtrdd\peach bottom ast source
terms for fha.nif :
Release file = p:\users\nuc\exelon eoc\discipline
files\process\ast\peach bottom ast\pbaps fhal\radtrad\peach bottom ast fha.rft
Dose Conversion file = c:\program files\radtrad3.03\defaults\fgrll&l2.inp

fHE4H Hid# LR RS % # HHEHS # # H4did
# # 4 # ¥4 $ % o4 # #
# 4 # 4 $ # o4 # #
#HEH# #H4H iR R T 4 & #  #H4H44 # # #
¥ # 4 t # # # 4 # # #
# ¥ # # 4 #H # # # #
# 44 # *o# # 4 fH## #

Radtrad 3.03 4/15/2001
'PBAPS FHA - TB/RB Ventilation Stack to CR Intake, EAB, & LPZ - 84 Hour Delay and
CR Filtration Credit
Nuclide Inventory File:
p:\users\nuc\exelon eoc\discipline flles\process\ast\peach bottom ast\pbaps
fha\radtrad\peach bottom ast source terms for fha.nif
Plant Power Level:
1.5460E+01
Compartments:
3
Compartment 1:
Containment
3
1.0000E+02

[oNeNeNo)

0
Compartment 2:
Environment

2

0.0000E+0Q0

[oNeNoNolNol
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CASE 6: PBAPS FHA 84hr Delay - CR Filter Credit — Worst Hatch.o0

Compartment 3:
Control Room

1

1.7600E+05

[N oNelNe)

0
Pathways:
4
Pathway 1:
Leak to Environment
1
2

’)
£

Pathway 2: .
Environment to Control Room, Filtered
2
3
2
Pathway 3:
Control Room to Environment Exhaust
3
2
.2
Pathway 4: : .
Environment to Control Room - Unfiltered Inleakage
o .
3
2 o
End. of Plant Model File
Scenario Description Name:

-Plant Model Filename:
ACCEPT\TEST1.PMF
Source Term:.
1
1 -1.0000E+00
c:\program files\radtrad3.03\defaults\fgrlls&l2.inp
p:\users\nuc\exelon eoc\discipline files\process\ast\peach bottom ast\pbaps
fha\radtrad\peach bottom ast fha.rft
8.4000E+01
1. o
0.0000E+00 1.0000E+00 0.0000E+00 1.0000E+00
Overlying Pool: :
0 .
0.0000E+00
0 .
0
0

c0 _ .

Compartments:
3 .

Compartment 1:
0. :

1
0
0
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gl

Compartment Z2:

Compartment 3:

leNeoNoNoNoNeNoN ol e NoNeo NoNeoNoNelN Noll- oo Neo N Nel

Pathways:
4
Pathway 1:

.4000E+401 1.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00
.0800E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

hway 2:

.4000E+01 2.7000E+03 9.9000E+01 9.0000E+01 9.0000E+01
.0800E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

g
. o)
O OOOOOCORFR ONHOOOOOMOOOOOIOHF ONRLROTOO OO
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Pathway 3:

.4000E+01 3.2000E+03 1.0000E+402 1.0000E+02 1.0000E+02
.0800E+02  0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

hway 4:

.4000E+01 ~ 5.0000E+02 0.0000E+00 0.0000E+00 0.0000E+00
.0800E+02 0.0000E+00 0.0000E+00 . 0.0000E+00 . 0.0000E+00

g
: 9]
OO OO OORR ONMFHF OOOOOIFT OO OO OOFRFONEOOOOCOo

Dose Locations:

3
Location 1:
Exclusion Area Bndry

2
1
2
8.4000E+01 4.2500E~04
1.0800E+02 0.0000E+00
1
2
8.4000E+01 3.4700E-04
1.0800E+02 0.0000E+00

0
Location 2: -
Low Population Zone

2

1

2

8.4000E+01 4.8100E-05
1.0800E+02 0.0000E+00
1 .

2

8.4000E+01 3.4700E-04
1.0800E+02 ~ 0.0000E+00

0
Location 3:
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8
1

trol Room

.4000E+01
.0400E+02

.4000E+01
.0800E+02
.8000E+02
.0400E+02

CASE 6: PBAPS FHA R4hr Delay - CR Filter Credit — Worst Hatch.o0

o

O oY

ective Volume

.4000E+01
.0800E+02

1

.4700E-04
.0000E+00

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

.2800E-02
0.

0000E+00

Simulation Parameters:

5

0 ™ ® o

1

.4000E+01
.4010E+01
.4100E+01
.5000E+01
.0800E+02

O

Output Filename:

F:\PBAPS FHA 84hr Delay - .

1
1
1
.0
0

.0000E-03
.0000E-02
.0000E-01
.0000E+00
.0000E+00

End of Scenario File

Filter Credit - Worst Hatch.o0
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FHEFAHERE A HS A AR SR AR SR A A AR HSE SRR
RADTRAD Version 3.02 (Spring 2001)
FHHHAREHAR A A A AR AR AE SRR A RS AR AR AR S

FHAGHAAASSEHHHHHFHIHEA SRS E S AR EE RS A
Plant Description
SR EE RS EREREATEE S EEEE S

Number of Nuclides 60

1.0000E+00 MwWth
1.5460E+01 MWth

Inventory Power
Plant Power Level

Number of compartments 3

Compartment information

Compartment number 1
)

Name: Containment
‘Compartment volume 1.0000E+02
Compartment type is Normal
Pathways into and out of compartment 1

Exit Pathway Number 1: Leak to Environme

(Source term fraction

(Cubic feet)

Compartment number 2
Name: Environment
Compartment type is Environment

Pathways into and out cof compartment 2

Z

Inlet Pathway Number 1: Leak to Environme
Inlet Pathway Number 3: Control Room to
"Exit Pathway Number 2: Environment to C
Exit Pathway Number 4: Environment to

Compartment number 3

Name: Contrcl Room

Compartmént volume = 1.7600E+05 (Cubic feet)

Compartment type is. Control Room

Pathways into and out of compartment 3

Inlet Pathway Number 2: Environment to -C
Inlet Pathway Number 4: Environment to C
Exit Pathway Number 3: Control Room to

4

Total number of pathways

run on 12/13/2004

FHARRRAR AR BB H SRR HAAAAA
at 12:42:42

RIS E]
RS RS SRS RS E RS

HHEFHERR AR A AR AR R A A

1.0000E+00

nt

nt
Environment Exhaust
ontrol Room, Filtered

Control Room - Unfiltered Inleakag

ontrol Room, Filtered
ontrol Room - Unfiltered Inleakag
Environment Exhaust
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#######################################################################
RADTRAD Version 3.03 (Spring 2001) run on 12/13/2004 at 12:42:42
HEHHAHHHARHHF A ARSI EAAH AR AN AR H AR AR A G SRR SRR AR AR A

FHARBHAHF A HFHHHHHHHF A HS IR H SR H S A H R B E SR AR R SRR Y
_ Scenario Description
FREFHHS A FEAAR AR B HE NI FHE AR RSB R R SREHEA RERE

Time between shutdown and first release = 8.4000E+01 (Hburs)

Radioactive Decay is enabled
Calculation of Daughters is enabled

Rélease Fractions and Timings : :
"GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS

0.000001 hr - 0.0000 hrs 0.0000 hrs (gm)
NOBLES 5.0000E-02 0.0000E+0Q0 0.0000E+00 1.791E+400
IODINE 2.5000E-04 0.0000E+00 0.0000E+QQ 1.610E-03
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+0C0
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0C00E+CO 0.000E+00
BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 . 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
Inventory Power = : 15. MWt
Nuclide Group Specific . half Whole Body Inhaled Inhaled
Name ] Inventory life DCF Thyroid Effective
_ (Ci/MWt) (s) (Sv-m3/Bg-s) (Sv/Bq) (Sv/Bq)
Kr-85 1 7.892E+02 3.383E+08 1.190E-16 0.000E+00 0.000E+00
-Kr-85m 1 8.313E+03 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 1.633E+04 4.578E+03 4.120E-14 0.000E+00 0.000E+00
Kr-88 1 2.303E+04 1.022E+04 1.020E-13 -0.000E+00 0.000E+00
I-131 2 4.299E+04 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 3.881E+04 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 5.556E+04 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 6.165E+04 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 5.192E+04 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-133 1 5.491E+04 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe-135 1 2.228E+04 3.272E+04 1.190E-14 0.000E+00 .0.000E+00
Nuclide Daughter Fraction Daughter Fraction Daughter Fraction
Kr-85m . Kr-85 0.21 none 0.00 " none 0.00
Kr-87 Rb-87 1.00 none 0.00 : none 0.00
Kr-88 Rb-88 1.00 . - none 0.00 none 0.00
Sr-90 Y-90 1.00 none 0.00 none 0.00
Sr-91 Y-91m 0.58 Y-91 0.42 none 0.00
Sr-92. Y-92 1.00 none 0.00 none 0.00
Y-93 Z2r-93 1.00 none 0.00 none 0.00
Zr-95 Nb-95m 0.01 Nb-95 0.99 none 0.00
zr-97 Nb-97m 0.95 Nb-97 0.05 none 0.00
Mo-99 Tc-99m 0.88 Tc-99 0.12 none 0.00
Tc-99m Tc-99 1.00 none 0.00 none 0.00
Ru-103 Rh-103m 1.00 none 0.00 norne 0.00
Ru-105 Rh-105 1.00 none 0.00 none 0.00
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Ru-106 Rh-106

1.00 none 0.00 - none 0.00
Sb-127 Te-127m 0.18 Te-127 0.82 none 0.00
Sph-129 Te-12%m 0.22 - Te-129 0.77 none 0.00
Te-127m Te-127 0.98 none 0.00 none 0.00
Te-129 I-129 1.00 none 0.00 none 0.00
Te-129%m Te-129 0.65 I-129 0.35 none 0.00
Te-131m Te-131 0.2 I-131 0.78 none 0.00
Te-132 I-132 1.00 none 0.00 none 0.00
I-131 . Xe-131m 0.01 .none 0.00 none 0-.00
I-133 Xe-133m 0.03 Xe-133 0.97 none 0.00
1-135 Xe-135m 0.15 Xe-135 0.85 none 0.00
Xe-135 Cs~-135 1.00 none 0.00 none 0.00
Cs-137 - Ba-137m 0.95 none 0.00 none 0.00
Ba-140 La-140 1.00 none 0.00 none 0.00
La-141 Ce-141 1.00 none 0.00 none 0.00
Ce-143 Pr-143 1.00 - none 0.00 none 0.00
Ce-144 Pr-144m 0.02 Pr-144 0.98 none 0.00
Nd-147 Pm-147 1.00 none 0.00 none’ 0.00
Np-239 - Pu-239 1.00 none 0.00 none 0.00
" Pu-238 U-234 1.00 none 0.00 none 0.00
Pu-239 U-235 1.00 none 0..00 none .0.00
Pu-240 U-236. 1.00 " none 0.00 - none 0.00
Pu-241 -237 0.00 Am-241 . 1.00 none - 0.00
Am-241 Np-237 1.00 none 0.00 none 0.00
Cm-242 Pu-238 1.00 none 0.00 none 0.00
Cm-244 Pu-240 1.00 none 0.00 none 0.00
Iodine fractions
Aerosol 0.0000E+00
Elemental = 1.0000E+00
Organic = = 0.0000E+00
COMPARTMENT DATA
Compartment number 1: Containment
Compartment number 2: Environment
Compartment number 3: Control Room
PATHWAY DATA
Pathway number 1: Leak to Environment .
Pathway-Filter: Removal Data
Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
8.4000E+01 1.0000E+01 0.0000E+00 0.0000E+00 0.0000E+00
1.0800E+02 0.0000E+00  0.0000E+00 0.0000E+00 0.0000E+0Q0

Pathway number = 2: Environment to Control Room, Filtered
Pathway Filter: Removal Data
Time (hr) Flow Rate . Filter Efficiencies (%)
- (cfm) Aerosol Elemental Organic
8.4000E+01 2.7000E+03 9.9000E+01 9.0000E+01 9.0000E+01
1.0800E+402 0.0000E+00 0.0000E+00 0.0000E+0Q0 0.0000E+0Q0
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Pathway number 3: Control Room to Environment EkhauSt

. Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)
(cfm) Aerosol Elemental Organic
8.4000E+01 3.2000E+03 1.0000E+02 1.0000E+02 1.0000E+02

1.0800E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Pathway number 4: Environment to Control Room - Unfiltered Inleakag

‘Pathway Filter: Removal Data

Time (hr) Flow Rate : Filter Effiéiencies (%)
(cfm) : Aerosol Elemental Organic
8.4000E+01 5.0000E+02 - 0.0000E+00 0.0000E+00 0.0000E+00

1.0800E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

LOCATION DATA :
Location Exclusion Area Bndry - is in compartment 2

Location X/Q Data

Time (hr) X/Q (s * m"-3)
8.4000E+01 4.2500E-04
1.0800E+02 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
8.4000E+01 3.4700E-04
1.0800E+02 0.0000E+00 :
Location Low Population Zone is in compartment 2

Location X/Q Data

Time (hr) X/Q (s * m"-3)
8.4000E+01 4.8100E-05
.1.0800E+02 . ° 0.0000E+00

Locdation Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
8.4000E+01 3.4700E-04
1.0800E+02 _ 0.0000E+00

" Location Control Room is in compartment 3

Location X/Q Data

Time (hr) X/Q (s * m™-3)
8.4000E+01 1.2800E-02
1.0800E+02 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
8.4000E+01 3.4700E-04
8.0400E+02 0.0000E+00

Location Occupancy Factor Data

Time (hr) Occupancy Factor
8.4000E+01 _ 1.0000E+00
1.0800E+02 6.0000E-01
1.8000E+02 4.0000E-01
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8.0400E+02 0.0000E+00

USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS

Time Time step

" 0.0000E+00 1.0000E-03
1.0000E-02 1.0000E-02
1.0000E-01 1.0000E-01
1.0000E+00 1.0000E+00
2.4000E+01 0.0000E+00
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FHASSHAAHHSH PSS RS S S AR H AR S A S R R

RADTRAD Version 3.03

(Spring 2001)

run on 12/13/2004

at 12:42:42

FEEA RSB HAFFFEFA IS H I R S R R R R R R R R R AR

4 # ¥ HAdHE HEh4H
# # 4 # # # #
# # # # # # #
# # # # # FHEHH
# # # # # #

# # 4 # # ¥

#H44 #H4H # #

[ SRR .

H##4

iEE LIRSS LRSS LR L EEEE
: Dose Output ' :
SEx iR RS EEEE T ERE R ERERERLEEET:

Exclusion Area Bndry Doses:

Time (h) = 84.0000 Whole Body
Delta dose (rem) 2.9201E-07
Accumulated dose (rem) 2.9201E-07

Low Population Zone Doses:

Time (h) = 84.0000 Whole Body
Delta dose (rem) 3.3048E-08
Accumulated dose (rem) 3.3048E~-08
Control Room Doses:

Time (h) = 84.0000 Whole Body
Delta dose (rem) 2.1021E-13

Accumulated dose (rem) 2.1021E-13

Exclusion Area Bndry Doses:

Time (h) = 108.0000 Whole Body
Delta dose (rem) 9.6719E-02
Accumulated dose (rem) 9.6719E-02

Low Population Zone Doses:

Time (h) = 108.0000 Whole Body
Delta dose (rem) 1.0946E-02
Accumulated dose (rem) 1.0946E-02
Control Room Doses:

Time (h) = 108.0000 Whole Body
Delta dose (rem) 1.2596E-01
Accumulated dose (rem) 1.2596E-01

Exclusion Area Bndry Doses:

Thyroid
6.0595E-05
6.0595E-05

Thyroid
6.8579E-06
6.8579E-06

Thyroid
2.3953E-10
2.3953E-10

Thyroid
2.0184E+01
2.0184E+01

Thyroid
2.2843E+00
2.2844€E+00

Thyroid
1.4526E+02
1.4526E+02

TEDE
2.1450E-06
2.1450E-06

TEDE
.4276E-07
2.4276E-07

N

TEDE
7.5349E-12
7.5349E~12

TEDE
7.1385E-01
7.1386E-01

TEDE
8.0791E-02
8.0792E-02

TEDE
4.5645E+00
4.5645E+00
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Time (h) = 180.0000 Whole Body
Delta dose (rem) 0.0000E+Q0
Accumulated dose (rem) 9.6719E-02

Low Population Zone Doses:

Time (h) = 180.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 1.0946E-02
Contrcl Room Doses:

Time (h) = 180.0000 Whole Body
Delta dose (rem) 2.1227E-11
Accumulated dose (rem) 1.2596E-01

Exclusion Area Bndry Doses:

Time (h) = 804.0000 Whole Body
Delta dose (rem) 0.0000E+00
9.6719E-02

Accumulated dose (rem)
Low Population Zone Doses:

804.0000

Time (h) = Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 1.0946E-02
Control Room Doses:

Time (h) = 804.0000 Whole Body
Delta dose (rem) 2.8458E-11
Accumulated dose 1.2596E-01

(rem)

856

Thyroid
0.0000E+00 O
2.0184E+01 ..7.

Thyroid
0.0000E+00 O
2.2844E+00 8

Thyroid
2.8592E-08 8.
1.4526E+02 4

Thyroid .
0.0000E+400 O.
2.0184E+01 7

Thyroid
0.0000E+00 O.
2.2844E+00 8

Thyroid
5.7507E-08 1
1.4526E+02 4

TEDE

.0000E+00

1386E-01

TEDE

.0000E+00
.0792E-02

TEDE
9195E-10

.5645E+400

TEDE
0000E+00

.1386E-01

TEDE
0000E+00

.0792E-02

TEDE

.7793E-09
.5645E+00

####################################################################
I-131 Summary
FHESHESHEAAHRRAFAHB A AR AH AR RS E R R R R R R R R 4

Containment

Time (hr) I-131 (Curies)
84.000 1.2416E+02
84.400 1.1247E+01
84.700 1.8571E+00
85.000 3.0665E-01
85.300 5.0635E-02
85.600 8.3608E-03
85.900 1.3805E-03
86.200 2.2796E-04 .
86.500 3.7641E-05
86.800 6.2152E-06
87.100 1.0263E-06
87.400 1.6946E-07
87.700 2.7981E-08
88.000 4.6202E-09
88.300 7.6290E-10
88.600 1.2597E-10

I-131

mF R R PR R R R R R e

Environment Control Room

(Curies) I-131 (Curies)
3.7247E-04 1.7326E-06
.1283E+02 3.9166E-01
.2221E+02 3.1752E-01
.2376E+02 2.3451E~01
.2402E+02 1.6984E-01
.2406E+02 1.2246E-01
.2407E+02 8.8214E~-02
.2407E+02 6.3528E-02
.2407E4+02 4 .5748E-02
.2407E+02 3.2944E-02
.2407E402 2.3723E~02
.2407E+02 1.7083E-02
.2407E+02 1.2302E-02
L 2407E+402 8.8588E-03
.2407E+02 6.3793E-03
.2407E4+02 4.5938E-03
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88.900 .3080E-03

2.0800E-11 1.2407E+02 - 3
89.200 3.4346E-12 1.2407E+02 2.3822E-03
89.500 5.6712E-13 1.2407E+02 1.7154E-03
£9.800 9.3643E-14 1.2407E+02 1.2353E-03
90.100 1.5462E-14 1.2407E+02 . 8.8954E-04
90.400 2.5532E-15 1.2407E+02 6.4057E-04
90.700 4.2158E-16 1.2407E+02 4.6128E-04
91.000 6.9612E-17 1.2407E+02 3.3217E-04
91.300 1.1494E-17 1.2407E+02 2.3920E-04
91.600 1.8980E-18 1.2407E+02 1.7225E-04
91.900 3.1339E-19 1.2407E+02 1.2404E-04
92.200 5.1748E-20 1.2407E+02 8.9323E-05
92.500 8.5446E-21 1.2407E402 6.4322E-05
92.800 1.4109E-21 1.2407E+02 4.6319E-05
93.100 2.3297E-22 1.2407E+02 3.3355E-05
93.400 3.8468E-23 1.2407E+02 2.4019E-05
93.700 6.3519E-24 1.2407E+02 1.7297E-05
94.000 1.0488E-24 1.2407E+02 1.2455E-05
94.300 1.7318E-25 1.2407E+02 ©8.9693E-06
108.000 3.2970E-61 1.2407E+02 2.7584E-12
180.000 2.5457E-61 1.2407E+02 2.1298E-12
804.000 2.7059E-62 1.2407E+02 © 2.2639E-13

####################################################################
Cumulative Dose Summary

FHGSEEEE R R E R R R SRR R R R H B R R R H B R R F AR RF A RS

Exclusion Area Bndry' Low Population Zone Control Room

Time Thyroid TEDE Thyroid TEDE Thyroid - TEDE
(hr) (rem) : (rem) (rem) - (rem) (rem) (rem)
84.000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
84.400 1.8356E+01 6.4937E-01 2.0775E+00 7.3493E-02 3.3251E+01 1.0457E+00 -
84.700 1.9882E+01 7.0323E-01 2.2502E+00 7.9589E-02 6.2949E+01 1.9794E+00
85.000 2.0134E+01 7.1210E-01 2.2787E+00 8.0593E-02 8.5731E+01 2.6953E+00
85.300 2.0176E+01 7.1357E-01 2.2834E+00 8.0759E-02 1.0236E+02 3.2178E+00
85.600 2.0183E+01 7.1381E-01 2.2842E+00 8.0786E-02 1.1437E+02 3.5950E+00
85.900 2.0184E+01 7.1385E-01 2.2843E+00 8.0791E-02 1.2302E+02 3.8667E+00
86.200 2.0184E+01 7.1385E-01 2.2844E+00 8.0792E-02 1.2925E+02 4.0622E+00
86.500 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.3374E+02 4.2029E+00
86.800 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.3697E+02 4.3042E+00
87.100 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.3929E+02 4.3772E+00
87.400 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4096E+02 4.4296E+00
87.700 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4217E+02 4.4674E+00
88.000 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4303E+02 4.4946E+00
88.300 2.0184E+01 7.1386E~01 2.2844E+00 8.0792E-02 1.4366E+02 4.5142E+00
88.600 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4411E+02 4.5283E+00
88.900 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4443E+02 4.5384E+00
89.200 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4467E+02 4.5457E+00
89.500 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4483E+02 4.5510E+00
89.800 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4495E+02 4.5548E+00
90.100 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4504E+02 4.5575E+00
90.400 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4510E+02 4.5594E+00
90.700 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4515E+02 4.5609E+00
91.000 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4518E+02 4.5619E+00
91.300 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4520E+02 4.5626E+00
91.600 2.0184E+01 7.1386E-01. 2.2844E+00 8.0792E-02 1.4522E+02 4.5631E+00
91.900 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4523E+02 4.5635E+0Q0
82.200 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4524E+02 4.5638E+00
92.500 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4525E+02 4.5640E+00
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CASE 6: PBAPS FHA 84hr Delay - CR Filter Credit — Worst Hatch.o0

92.800 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4525E+02 4.5641E+00
93.100 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4526E+02 4.5642E+00
93.400 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4526E+02 4.56423E+00
93.700 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4526E+02 4.5643E+00
94.000 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4526E+02 4.5644E+00
94.300 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4526E+02 4:.5644E+00
108.000 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4526E+02 4.5645E+00
180.000 2.0184E+01 7.1386E-01 2.2844E+00 8.0792E-02 1.4526E+02 4.5645E+00
804.000 2.0184E+01 7.1386E-01 2.2844E+00 8 1.4526E+02 4.5645E+00

.0792E-02

####################################################################
Worst Two-Hour Doses
####################################################################

Exclusion Area Bndry
Time Whole Body Thyroid TEDE
(hr) - (rem) (rem) - (rem)
84.0 9.6719E-02 2.0184E+01 7.1385E-01
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Peach Bottom AST Source Terms for FHA .nif

Nuclide Inventory Name: Source Terms per this calculation
Peach Bottom (PBAPS) FHA AST - in Ci/MW
Power Level:

0.1000E+01
Nuclides:
60 :
Nuclide 001:
" Co-58
7
0.6117120000E+07
0.5800E+02
0.1529E+03
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 002:
Co-60
7
0.1663401096E+09
0.6000E+02
0.1830E+03 .
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 003:
Kr-85 '
1
0.3382974720E+09
0.8500E+02 _ ) :
0.7892E+03 2.0*LOCA Value -for FHA
none '0.0000E+00 : _ ' :
none 0.0000E+00
none 0.0000E+00
Nuclide 004: ’
Kr-85m
1
0.1612800000E+05
0.8500E+02
0.8313E+04
Kr-85. 0.2100E+00
none 0.0000E+0Q0

. none 0.0000E+00

Nuclide 005:
Kr~87
1
0.4578000000E+04
0.8700E+02
0.1633E+05
Rb-87 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 006:
Kr-88
1
- 0.1022400000E+05
0.8800E+02
0.2303E+05 _
Rb-88 0.1000E+01
none 0.0000E+00
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none 0.0000E+00
Nuclide 007:
Rb-86

3 .
0.1612224000E+07
0.8600E+02

0.6518E+02
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 008:
Sr-89

5

0.4363200000E+07
0.8900E+02

.2798E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 009:
Sr-90

5
0.9189573120E+09
0.9000E+02
0.3178E+04

Y-90 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 010: :
Sr-91
5.
0.3420000000E+05
0.9100E+02
0.3801E+05 _
Y-91Im . 0.5800E+00
Y-91 0.4200E+00
none 0.0000E+00
Nuclide 011:
Sr-92

5
0.9756000000E+04
0.9200E+02
0.4017E+05

Y-92 0.1000E+01

none 0.0000E+00

none 0.0000E+00

Nuclide 012:

Y-90

9
0.2304000000E+06
0.9000E+02
0.3272E+04

none 0.0000E+00

none 0.0000E+00

none 0.0000E+0CO

Nuclide 013:

Y-91

9
0.5055264000E+07

Peach Bottom AST Source Terms for FHA. .nif
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0.9100E+02
0.3448E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 014:
Y-92
9

0.1274400000E+05
0.9200E+02
0.4029E+05
none 0.0000E+00
none 0.0000E+00
none - 0.0000E+00
Nuclide 015:
Y-93
9
0.3636000000E+05
0.9300E402
0.4526E+05
Zr-93 0.1000E+01
none 0.0000E+00
none 0.0000E+CO
Nuclide 016:
Zr-95
9
0.5527872000E+07
0.9500E+02
0.4489E+05
Nb-95m 0.7000E-02
Nb-95 0.9900E+00

none 0.0000E+00
Nuclide 017:
Zr-97

9

0.6084000000E+05
0.9700E+02
0.4657E+05
Nb-97m 0.9500E+00
Nb-97 0.5300E-01
none 0.0000E+0O
Nuclide 018:
Nb-95
9
0.3036960000E+07
0.9500E+02
0.4512E+405
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 019:
Mo-99
7
0.2376000000E+06
0.9900E+02
0.5078+05
Tc-99m 0.8800E+00
Tc-99 0.1200E+00
none 0.0000E+00Q

Peach Bottom AST Source Terms for F_HA.nif
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Nuclide 020:
Tc-99m
7
0.2167200000E+05
0.9900E+02
0.4447E+05
Tc-99 0.1000E+01
none 0.0000E+Q0
none 0.0000E+00
Nuclide 021:
Ru-103
7
0.3393792000E+07
0.1030E+03
0.4202E+05
Rh-103m 0.1000E+01
none 0.0000E+00
none 0.0000E+0Q0
Nuclide 022:
Ru-105
7
0.1598400000E+05
0.1050E+03
0.2908E+05
Rh-105 0.1000E+01
none 0.0000E+00
none ~ 0.0000E+Q0
Nuclide 023:
Ru-106
7
0.3181248000E+08
0.1060E+03
0.1730E+05
Rh-106 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 024:
Rh-105
7
0.1272960000E+06
0.1050E+03
0.2752E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+0O0
Nuclide 025:
Sb-127
4
0.3326400000E+06
0.1270E+03
0.2896E+04
Te~127m 0.1800E+00
Te-127 0.8200E+00
none 0.0000E+4+00
Nuclide 026:
Sb-129
4 .
0.1555200000E+05
0.1290E+03 -

Peach Bottom AST Source Terms for FHA .nif
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0.8638E+04
Te-129m 0.2200E+00
Te-129 0.7700E+00
none 0.0000E+00
Nuclide 027:
Te-127
4
0.3366000000E+05
0.1270E+03
0.2873E+04

none 0.0000E+00

none 0.0000E+00
none 0.0000E+00
Nuclide 028:
Te-127m
4
0.9417600000E+07
0.1270E+03
0.3855E+03
Te-127 0.9800E+00
none 0.0000E+00
none 0.0000E+QO0
Nuclide 029:
Te-129
4
- 0.4176000000E+04
. 0.1290E+03
0.8501E+04
‘1-129 0.1000E+01
none 0.0000E+0Q

" - none- 0.0000E+00

Nuclide 030:
Te-129m
4 .
0.2903040000E+07
0.1290E+03
0.1267E+04
Te-129 0.6500E+00
I-129 0.3500E+00
none 0.0000E+00
Nuclide 031:
Te-131m
4
0.1080000000E+06
0.1310E+03 )
0..3869E+04
Te-131 . 0.2200E+00
1-131. 0.7800E+00
none "~ 0.0000E+00
Nuclide 032:
- Te-132
g .
0.2815200000E+06
0.1320E+03
0.3821E+05
I-132 0.1000E+01
none 0.0000E+00
none . 0.0000E+00
Nuclide. 033:

Peach Bottom AST Source Terms tor FHA .nif
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I-131
2
0.6946560000E+06
- 0.1310E+03
0.4289E+05
Xe-131m 0.1100E-01
‘none 0.0000E+00
“none .- 0.0000E+00
Nuclide 034:
1-132
2
0.8280000000E+04
0.1320E+03
0.3881E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 035:
I-133
2
0.7488000000E+05
0.1330E+03
0.5556E+05
~Xe-133m 0.2900E-01
Xe-133 0.9700E+00
none 0.0000E+00
Nuclide 036:
I-134
S
0.3156000000E+04
0.1340E+03
0.6165E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 037:
I-135
2 .
0.2379600000E+05
0.1350E+03
0.5192E+05
. Xe-135m 0.1500E+00
Xe-135 0.8500E+00
none  0.0000E+00
Nuclide 038:
Xe-133
1
0.4531680000E+06
0.1330E+03
0.5491E+05
none 0.0000E+00
none 0.0000E+00

none 0.0000E+400

Nuclide 039:

- Xe-135

1 .
0.3272400000E+05
0.1350E+03
0.2228E+05

Peach Bottom AST Source Terms for FHA .nif

1.6*LOCA Value for FHA
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Cs-135 0.1000E+01
none 0.0000E+0Q0
none 0.0000E+00
Nuclide 040:
Cs-134
3
0.6507177120E+08
0.1340E+03
0.7280E+04
none 0.0000E+00
none 0.0000E+00
none - 0.0000E+00
Nuclide 041:
Cs-136
3
0.1131840000E+07
0.1360E+03
.2027E+04

none 0.0000E+00"

none 0.0000E+00
none 0.0000E+00
Nuclide 042:
Cs-137
3
0.9467280000E+09
0.1370E+03
0.4538E+04
Ba-137m 0.9500E+00
ncne 0.0000E+00
none 0.0000E+00
Nuclide 043:
Ba-139
6
0.4962000000E+04
0.1390E+03
0.5084E+05

none 0.0000E+00

none 0.0000E+00
none 0.0000E+00
Nuclide 044:
Ba-140
6
0.1100736000E+07
0.1400E+03
0.4896E+05
La-140 0.1000E+01
none 0.0000E+0Q
none 0.0000E+00
Nuclide 045:
La-140
9
0.1449792000E+06
0.1400E+03
0.5019E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 046:
La-141

.Peach Bottom AST Source Terms for FHA .nif
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9
0.1414800000E+05
0.1410E+03
0.4640E+05

Ce-141 0.1000E+01
none 0.0000E+00
none . 0.0000E+00
Nuclide 047:

La-142

9 .
0.5550000000E+04
0.1420E+03
0.4532E+05

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 048:
Ce-141
8
©0.2808086400E+07
0.1410E+03
0.4492E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 049:
Ce-143

8
0.1188000000E+06
0.1430E+03
0.4427E+05

Pr-143  0.1000E+01
none 0.0000E+00
none 0.0000E+4+00
Nuclide 050:

Ce-144

8
0.2456352000E+08
0.1440E+03
0.3596E+05

Pr-144m 0.1800E-01
Pr-141 0.9800E+00
none 0.0000E+00
Nuclide 051:

Pr-143

9
0.1171584000E+07
0.1430E+03
0.4293E+05 .

none 0.0000E+00
none 0.0000E+0Q0
none 0.0000E+00
Nuclide 052:

Nd-147

9
0.9486720000E+06
0.1470E+03
0.1838E+05

Pm-147 0.1000E+01

Peach Bottom AST Source Terms for FHA nif

PM-1059, Rev. 1, Attachment C, Page 8 of 10



none 0.0000E+00
none 0.0000E+00
Nuclide 053:
Np-239
o
0.2034720000E+06
0.2390E+03
0.5397E+06
Pu-239 0.1000E+01

none 0.0000E+00 .

none 0.0000E+00
Nuclide 054:
Pu-238
8
0.2768863824E+10
0.2380E+03
0.1796E+03
U-234 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 055:
Pu-239
8
0.7594336440E+12
0.2390E+03
0.1200E+02
U-235 0.1000E+01
.none 0.0000E+00
‘none 0.0000E+00
Nuclide 056:
Pu-240
8
0.2062920312E+12
0.2400E+03
- .0.1288E+02
U-236 0.1000E+01
none 0.0000E+00
none - 0.0000E+00
~Nuclide 057:
Pu-241
8
0.4544294400E+09
0.2410E+03
0.6182E+04
. U-237 0.2400E-04
Am-241 0.1000E+01
none . - 0.0000E+00
Nuclide 058:
. Am-241
9
0.1363919472E+11
0.2410E+03
0.9528E+01
Np-237 . .0.1000E+01
none 0.0000E+00
none - 0.0000E+00
Nuclide 059:
Cm-242
9

Peach Bottom AST Source Terms for FHA. .nif
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0.1406592000E+08
0.2420E+03
0.2388E+04
Pu-238 0.1000E+01
none 0.0000E+00
none 0.0000E+00
‘Nuclide 060:
Cm-2414
9 .
0.5715081360E+09
0.2440E+03 '
0.2602E+03
Pu-240 0.1000E+01
none 0.0000E+00
none 0.0000E+00

Peach Bottom AST Source Terms for FHA .nif

End of Nuclear Inventory File
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Peach Bottom AST FHA .rft

Release Fraction and Timing Name:

Peach Bottom Atomic Power Station FHA,
Cs DF=infinity
(h):

DF=200,
Duration
0.1000E-05

Noble Gases:

5.0000E~02
Iodine:
2.5000E-04
Cesium:
0.0000E+0Q0
Tellurium:
0.0000E+Q0
Strontium:
0.0000E+00
Bariums:
0.0000E+00
Ruthenium:
0.0000E+0Q0
Cerium:
0.0000E+00
Lanthanum:
0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+0O0

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00
Non-Radiocactive Aerosols

0.0000E+00

End of Release File

0.

0.

.0000E+00

.0000E+00

.0000E+00

.0000E+0Q0

.0000E+00

.0000E+00

.0000E+00

.0000E+00

0000E+00

0000E+00

(kg):

0

.0000E+00

10x10 bundle Nobles=I=50%

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

.0000E+0Q0

& pool I
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Computer Disclosure Sheet
Discipline Nuclear

Client: Exelon Corporatlon Date:  December, 2004

Project: Peach Bottom Atomic Power Stauon FHA AST Job No. 27450-NCS0042
Program(s) used: Rev No. Rev Date : Calculation Set No.: PM-1059, Rev. 2
ARCONSZ6 1 5/1997 [ X} Final
_ [ ] Void
WGI Prequalification [X] Yes
[ 1 No
Run No. All Description: ARCON96 X/Q analysis for Control Room Habitability Assessments, based-on the 10.4 to

_ 28 meter meteorological parameters.

Analysis Description: ARCONSB calculations of X/Q are performed for releases to the Control Room intake. Centerline X/Q values, sector
X/Q values and 85% max X/Q values are computed for 0-2 hours, 2-8 hours and 8-24 hours, 1-4 day, and 4-30 days.

. The attached' caomputer output has been reviewed, the input data checked,
And the results approved for release, Input criteria for this analysis were established.

‘| By: - On: 12/2004

Run by: T. Thomas N:\Lt;\\x’\g, ,_,( lLl Iu ZU(/‘-}

Checked by: J. Robinson gt‘/ / 7//9

Approved by: H. Rothstein M Rt S/ "‘/ Loy

Remarks: Approach and methodology utilized is the same as that described in PM-1055, Rev. 1, with the same Preparer and
Checker/Reviewer as indicated above and by the signatures below:

Prepared by: Traci ThomaS--..«-,- LG

Reviewed by: Jack Robinson

PM-1059, Rev. 2, Attachment E, Page 2 of 2




AT B T-¢c T o [T e | F T T H [ J | K T L

1 |PBAPS Fuel Handling Accident Assessment of Limiting Event
2 |This Attachment:
E [a] Evaluates water coverage for FHAs over the Reactor Well and over the Spent Fuel Pool.
| 4 | [b] Evaluates impact of water coverages of less than 23 feet for purposes of pool DF determination.
| 5 | [c] Justifies that a FHA over the Reactor Well is the limiting event.
6
7 l
8 |Baseline R.G. 1.183 based Analysis of DFs
9 RG 1.183 | RG 1.183
10| Water | RG 1.183 | RG 1.183 | Inorganic | Organic
11 | Coverage | Inorganic | Organic lodine | lodine DF | Overall
12 (feet) lodine DF | lodine DF | Fraction | Fraction DF :
13 23 500 1 0.9985 0.0015 286.0 |Case 1: Inorganic lodine DF Guidance Controlling
14 23 285.3 1 0.9985 0.0015 2000 |Case 2: Overall DF Guidance Controlling
5 - -
16
17 |DFs determined per Burley Paper with R.G. 1.183 Case 1 assumptions
18 RG 1.183 | RG 1.183
19] Water | RG 1.183 | RG 1.183 [ Inorganic | Organic
20 | Coverage | Inorganic | Organic lodine | lodine DF | Overall
21 (feet) lodine DF | lodine DF | Fraction | . Fraction DF
22 23 500 1 0.9985 0.0015 286.0 |capped at 200
23 22.5 436.8 1 0.9985 0.0015 264.1 |capped at 200
24 22 381.6 1 0.9985 0.0015 242.9 |capped at 200
25 215 3334 1 0.9985 0.0015 222.5 |capped at 200
26 21 291.3 1 0.9985 0.0015 202.9 |capped at 200
27 20.5 254.5 1 0.9985 0.0015 184.4
28 20 222.3 1 0.9985 0.0015 166.9
29 19.5 194.2 1 0.9985 0.0015 150.6
30 19 169.7 1 0.9985 0.0015 135.4
31 |All water coverages are more than 21 feet. Therefore, the 200 DF is conservative for all cases.
32
33 |DFs determined per Burley Paper with R.G. 1.183 Case 2 assumptions
34 RG 1.183 | RG 1.183

35| Water | RG 1.183 | RG 1.183 | Inorganic | Organic

36 | Coverage | Inorganic | Organic lodine | lodine DF | Overall

37 (feet) lodine DF | lodine DF | Fraction | Fraction DF

38 23 285.3 1 0.9985 0.0015 200.0
39 22.5 252.3 1 0.9985 0.0015 183.2
40 22 223.1 1 0.9985 0.0015 167.4
41 21.5 197.3 1 0.9985 0.0015 152.4
42 21 174.5 1 0.9985 0.0015 138.5
43 20.5 154.3 1 0.9985 0.0015 125.5
44 20 136.5 1 0.9985 0.0015 113.4
45 19.5 120.7 1 0.9985 0.0015 102.3
46 19 106.7 1 0.9985 0.0015 92.1
47| 21.181 |. 1824 1 0.9985 0.0015 143.4
48 | 22.35233] 243.3 1 0.9985 0.0015 178.5
49 Overall DF weighted by in rack vs. drop assemblies: 160.7
50 For Case 2, overall % of 200 DF| 80.3%
51

52 |Fuel failure over SFP vs. over the reactor well. 70%

53 | based on recent Fermi 2 assessments of a 6 foot drop (and a similar Mark 1 configuration).

54 |Therefore, the drop over the reactor well is bounding when a DF of 200 is used. |
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A | B | C | D | E T 1 ¢ 1T H | J K L
1 |PBAPS Damaged Fuel Water Coverage Assessment for Fuel Handling Accidents
2 [ :
3 Reference Points
4 MSL Reactor 0 {Rx.Inst. 0 | SPF Bottom
5 (feet) (feet) (feet) (feet) :
6 232.542 84.292 39.458 37.292|Minimum Fuel Pool Level for SPF Cooling Operation (scuppers all the way down)
7 232.250 84.000 39.167 37.000|TS 3.7.7 Minimum Spent Fuel Pool Level for fuel movement
8 231.250 83.000 38.167 36.000|TS 3.9.6 Minimum Water Level During Refueling
9 '212.869 64.619 19.786 17.619|Bottom of Spent Fuel Assembly at full uplift
10 211.069 62.819 17.985 15.819(Top of Assembly Lying on Bail Handles
11 210.623| 62.373 17.540 15.373|Top of Assembly Bail Handle in Spent Fuel Pool when assembly is in racks
12 .210.333 62.083 17.250 15.083|Top of Vessel Flange |
13 210.126 61.876 17.043 - 14.876|Top of Assembly Upper Tie Plate in Spent Fuel Pool
14 209.898 61.648 16.814 14.648|Top of Fuel Rod Plenum in Spent Fuel Rack
15 209.077 60.827 15.994 13.827|Top of Active Fuel in Spent Fuel Rack
16 196.125 47.875 3.042 0.875|Seating Surface in Racks [
17 195.945 47.695 2.861 0.695|Bottom of Assembly Seated in Racks
18 195.250 47.000 2.167 0.000|Bottom of Spent Fuel Pool
19 193.083 44.833 0.000 -2.167|Reactor Instrument Zero
20 179.969 31.719 -13.115 -15.281|Fuel Channel Top Surface
21 148.250 0.000 -44.833 -47.000({Reactor Vessel Zero
22
23 21.181[Coverage (at TS 3.7.7 limit) over Assembly Lying on Bails (in SFP)
24 23.173|Coverage (at TS 3.7.7 limit) over Active Fuel (in SFP)
25 22.352|Coverage (at TS 3.7.7 limit) over Plenum Airspace (in SFP)
26 32.900|Drop Distance over Reactor Well [Less than GESTAR 34 ft. drop assumption]
27 2.743|Drop Distance over Spent Fuel Racks |
28 52.281{Coverage (at TS 3.7.7 limit) over Fuel Channel Top Surface {in Reactor Vessel)
29 [References:
30 (1) |Fuel Assembly Dimensions (inches) Based on GE14 Fuel per GE DWG No. 107E1593, Rev. 1
31 176.14|Maximum Fuel Assembly Length
32 5.96|Minimum Baill Handle Length
33 1.065|Upper Tie Plate Thickness |
34 - 1.663|Scaled Box Expansion Spring Length
35 0.015]Scaled Top clad Thickness |
36 167.437|Length from Boitom of Assembly to top of Plenum (calculaled)
37 18.55|Length from top of Bail to Top of Active Fuel (Part 2 from Table)
38 157.59|Length from Bottom of Assembly to top of Active Fuel]
39 2.165|Distance from Bottom of assembly to estimated seating surface
40 5.348|Assembly thickness, lying on its side
41 (2)|Drawing $-232, Rev. 5, "Reactor Building Skimmer Surge Tank Sections and Details”
42 " (3)|Drawing M-352, Sheet 2, Rev. 61, Sheet 4, Rev. 56, "P&ID Nuclear Boiler Vessel Instrumentation”
43 {4)|Calculation ME-325, Rev. 0, "Calculate the Maximum Distance through which a Fuel Assembly Couid Conceivably
44 Fall at PBAPS from the Refueling Platform Grapple to Fuel Assemblies in the Reactor Vessel'
45 (5) | Technical Specifications (TS) 3.7.7 and 3.9.6 [ | [

Water Coverage Assessment
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A B Cc D E
1 {PBAPS Damaged Fuel Watel :
2
3 |Reference Points .
4 |[MSL Reactor 0 Rx. Inst. 0 SPF Bottom
5 |(feet) (feet) (feet) (feet)
6 |=232+6.5/12 =A6+(B7-A7) =B6+(C7-B7) =C6+(D7-C7) Minimum Fuel
7 |=232+3/12 =A7+(B8-A8) =B7+(C8-B8) =C7+(D8-C8) TS 3.7.7 Minim
8 [=B8+(A10-B10) =C8+(B10-C10) =458/12 =C8+(D10-C10) TS 3.9.6 Minim|
9 [=212+10.43/12 =A9+(B21-A21) =B9+(C21-B21) .|=C9+(D21-C21) Bottom of Sper
10 |=A11+$A40/12 =B11+$A40/12 =C11+$A40/12 =D11+$A40/12 Top of Assemb
11 |=A17+$A31/12 =B17+$A31/12 =C17+$A31/12 =D17+$A31/12 Top of Assemb|
12 |=B12+(A21-B21) =745/12 =B12+(C21-B21) =C12+(D21-C21) Top of Vessel |
13 |=A14+SUM($A33:5A35)/12 |=B14+SUM($A33:$A35)/12 [=C14+SUM($A33:3A35)/12 |=D14+SUM($A33:3A35)/112 {Top of Assemb)
14 |=A17+$A36/12 =B17+$A36/12 =C17+$A36/12 =D17+$A36/12 Top of Fuel Ro
15 |=A17+8A38/12 =B17+$A38/12 =C17+$A38/12 =D17+$A38/12 Top of Active F
16 |=A18+10.5/12 =B18+10.5/12 =C18+10.5/12 =D18+10.5/12 Seating Surfac
17 |=A16-$A39/12 =B16-$A39/12 =C16-$A39/12 =D16-$A39/12 Bottom of Asse
18 1195.25 =A18-148.25 =B18-538/12 0 Bottom of Sper]
19 1=148.25+B19 =538/12 0 =-C18 Reactor Instrun
20 |=380.625/12+A21 =A20+(B19-A19) =B20+(C19-B19) =C20+(D19-C19) Fuel Channel T
21]148.25 . 0 =-538/12 =A21-A18 ] " |Reactor Vessq
22 .
23 |=D7-D10 Coverage (at TS 3.7.7 limit) 0
24 |=D7-D15 Coverage (at TS 3.7.7 limit) o
251=D7-D14 Coverage (at TS 3.7.7 limit) o
26 |=A9-A20 Drop Distance over Reactor V|
27 |=A9-A13 Drop Distance over Spent Fug
28 |=A7-A20 Coverage (at TS 3.7.7 limit) o
29 |References:
30 |(1) Fuel Assembly Dimensions (i
31}176.14 Maximum Fuel Assembly Len
3215.96 Minimum Bail Handle Length
33 [1.065 Upper Tie Plate Thickness
34 [1.663 Scaled Box Expansion Spring
35 [0.015 Scaled Top clad Thickness
36 |=A31-SUM(A32:A35) Length from Bottom of Assem
37 118.55 Length from top of Bail to Top
38 )=A31-A37 Length from Bottom of Assem|
39 ]=1.51+0.655 Distance from Bottom of asse|
40 |=5.226+(5.47-5.226)/2 Assembly thickness, lying on
411(2) Drawing S-232, Rev. 5, "Read
42 J(3) Drawing M-352, Sheet 2, Rev
431(4) Calculation ME-325, Rev. 0, "
44
45](5)

Technical Specifications (TS)

. Water Cov. Assess. (Formulas)
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A B C D E F G
1 |PBAPS Fuel
2 |This Attachm
3
4
5
s)
7
8 |Baseline R.Q
9 RG 1.1{RG 1.18
10 [Water RG 1.183 RG 1|lnorgan|Organic
11 |Coverage |Inorganic Orga|lodine |iodine D|Overall
12 |(feet) lodine DF lodin{Fractior|Fraction|DF
13 |23 500 ' 1 0.9985 |0.0015 [=1/(D13/B13+E13/C13) Case 1: Ino
14 |23 285.3 1 0.9985 [0.0015 |=1/(D14/B14+E14/C14) Case 2: Ovg
15
16
17 |DFs determi
18 . RG 1.14RG 1.18
19 |Water RG 1.183 RG 1/Inorgan|Organic
20 |Coverage |Inorganic Orgallodine |lodine DiOverall
21 |(feet) lodine DF lodingFractior Fraction|DF
22123 500 1 0.9985 |0.0015 |=1/(D22/B22+E22/C22) capped at 2(
23 |=A22-0.5 |=B$227A23/A%22). 1 0.9985 [0.0015 |=1/(D23/B23+E23/C23) capped at 2(
24 |=A23-0.5 |=B$22~(A24/A%22) 1 0.9985 |0.0015 |=1/(D24/B24+E24/C24) capped at 2
25 |=A24-0.5 |=B$227A25/A$22) 1 0.9985 |0.0015 |=1/(D25/B25+E25/C25) capped at 2
26 [=A25-0.5 |=B$22"(A26/A$22) 1 0.9985 |0.0015 |=1/(D26/B26+E26/C26) capped at 20
27 |=A26-0.5 |=B$22°(A27/A%$22) 1 0.9985 [0.0015 |=1/(D27/B27+E27/C27)
28 |=A27-0.5 |=B$22"(A28/A%$22) 1 0.9985 [0.0015 |=1/(D28/B28+E28/C28)
29 |=A28-0.5 |=B$22"(A29/A%$22) 1 0.9985 |0.0015 |=1/(D29/B29+E29/C29)
30 [=A29-0.5 |[=B$22*(A30/A$22) 1 0.9985 [0.0015 |=1/(D30/B30+E30/C30)
31 [All water cov]
32
33 |DFs determir
34 RG 1.14RG 1.18
35 |Water. RG 1.183 RG 1/Inorgan|Organic
36 |Coverage |Inorganic Orgallodine |lodine D{Overall
37 |(feet) lodine DF. lodin¢Fractior|Fraction|DF
38 |23 285.3 1 0.9985 |0.0015 |=1/(D38/B38+E38/C38)
39 1=A38-0.5 |=B$38*(A39/A%38) 1 0.9985 |0.0015 |=1/(D39/B39+E39/C39)
40 |=A39-0.5 |=B$38"(A40/A$38) 1 0.9985 |0.0015 |=1/(D40/B40+E40/C40)
41|=A40-0.5 |=B$38*(A41/A$38) 1 0.9985 |0.0015 |=1/(D41/B41+E41/C41)
42 |=A41-0.5 |=B$38*(A42/A$38) 1 0.9985 |0.0015 |=1/(D42/B42+E42/C42)
43 |=A42-0.5 |=B$38"(A43/A%$38) 1 0.9985 |0.0015 |=1/(D43/B43+E43/C43)
44 |=A43-0.5 |=B$38"(A44/A$38) 1 0.9985 |0.0015 |=1/(D44/B44+E44/C44)
45 |=A44-0.5 |=B$38"(A45/A$38) 1 0.9985 |0.0015 |=1/(D45/B45+E45/C45)
46 |=A45-0.5 |=B$38"(A46/A$38) 1 0.9985 |0.0015 |=1/(D46/B46+E46/C46)
47 (21.181 =B$38"(A47/A$38) 1 0.9985 [0.0015 [=1/(D47/B47+E47/C47)
48 122.35233  |=B$38*(A48/A$38) 1 0.9985 |0.0015 |=1/(D48/B48+E48/C48)
49 Overall [=(87.33*F47+(172-87.33)*F48)/172
50 For Cas{=F49/200
51 '
52 |Fuel failure g 0.7
53 | based on re
54 | Therefore, th

Bounding FHA Assess. (Formulas)
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ATTACHMENT G

Evaluation of Worst-Case Control Room X/Q
For Release from Ground Hatches, Roof Scuttles,
Personnel Access Doors and Railroad Bay Doors |
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1.0 Purpose/Objective

An analysis was performed for Peach Bottom Atomic Power Station Units 2 and 3 to calculate
the worst-case Control Room X/Q results for releases from ground hatches, roof scuttles, reactor

building personnel access doors, and rallroad bay.doors using the same methodology as in PM-
1055 (Reference 1).

2.0 Methodology

The NRC recommended model, ARCON96"(Ref_erence 2), is used as applied in Calculation PM-
1055. The ARCONS6 methodology is described in Section 2.1 of Calculation PM-1055.

3.0 Design Input
- 3.1 Meteorological Data

The onsite Meteorological Tower 1A data was selected as most representative for the
release/intake scenarios described in Section 3.2. The 1984-1988 onsite meteorological
. database supplied by Exelon (Reference 3) was utilized by ARCON96. This database
consists of wind measurements at 34 ft and 92 ft above tower grade and stability class
derived from the delta temperature measurement between 33 and 89 ft above grade.
Calculation PM-1055, Section 2.2.3 contains addltlonal information describing the
meteorological data :

32 Release/Intake Scenarios and Configurations

The subject releases are as follows:

e Four (4) ground-level hatches _
The ground-level hatches are located at the grade elevation of 135 ft mean sea level
(msl) existing along the west face of the Radwaste Building. These hatch release
points were conservatively selected as the closest and furthest hatch center points of

each of the two sets of three contiguous ground hatches nearest the Control Room
Intake.

e Two (2) roof scuttles

- . The roof scuttles are located on the northern edge of the Unit 2 Reactor Building roof
and the southern edge of the Unit 3 Reactor Building roof. Their release height is
48.5 m (i.e., 159.15 ft above the 135 ft msl grade elevation).

. Two 2 reactor building personnel access doors
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i
Iy
|

Uml 2 Pcrqonnel Ry
Access Doors 1oy

The two personnel access doors have a grade-level release height (i.e. 0 ft above the
- 135 ft msl grade) and are located at the southwest and northwest corners of the Unit
2 and Unit 3 Reactor Buildings, respectively.
e Two (2) railroad bay doors.
The railroad bay doors have a grade-level release height (i.e. 0 ft above the 135 ft
msl grade elevation) and are located on the southern and northern face of the Unit 2
and Unit 3 Reactor Buildings, respectively.

“Figure 3-1 shows the location of all subject release points.

Figure 3-1

Release and Intake Locatlons

[PPSR — 2 I i

Excupt of Drawmq -3 (Refercnce 4)
R

gme e

Y=Y ‘j!':'":
2ailroad ma L

ARCON96 was executed in ground release mode for each release point to Control Room
Intake scenario. The Intake, defined in Calculation PM-1055, is centered on the west face
of the Radwaste Building as shown above in Figure 3-1. The vertical center of the Intake i is
50 ft above the 135 ft ms| west plant face grade elevation.

Input to ARCON96 requires a horizontal release/intake distance, which is defined in RG

~1.194, Section 3.4, as “the shortest horizontal distance between the release point and the

intake”. However, for releases in building complexes, a “taut string length” can be utilized
as justifiable. This taut string length was utilized for the roof scuttle, personnel access door,
and railroad bay door scenarios to account for the intervening Reactor and Radwaste
Buildings. Per phone conversation with Mr. Steve Lavie of NRC on May 17, 2004, when the
taut string length is utilized, the intake and release height should be set equal to each other
s0 as not to also take undue advantage of the slant distance that ARCON96 internally
calculates. Therefore, the intake height was set equal to the release height above grade of



{ Calculation No. PM-1059

| Rev. No. 2

| Attachment G

Page 4 of 60 |

48.5 m for the roof scuttles, and 0 m for both the personnel access doors and railroad bay
doors.

Aerial View

(not 10 seile)-

Figure 3-2

Taut String Length
Unit 2 Roof Scuttles*

Elevation View Looking West

Unit 2 Roof Scuttle

Unit 2 Reactor

{not_ta scale)

Unit 3 Reactor

. Building Building
Contrel Room Intuke s 2 .
i
X g . ' . a
Unit 2 Reactor ~ Radwaste Unit 3 Reactor &
Building ~ Building Building Control Room Intake
Unit2 Radwaste
Root Scijule Building
Plant Nurlfx'

1) Horizontal distance from Unit 2 roof scuttle to the edge of the Radwaste Building (nearest-the CR Intake)
= x = 130 ft (measured from Drawing A-9, Reference 5)

2)

3)

4)

Height of the Unit 2 Reactor Building = 294 ft msl — 135 ft ms| (west face grade). = 159 ft

Height of Radwaste Building = 190 ft msl — 135 ft msl-(west face grade) = 55 ft (Drawing M-5, Reference 6)

y = 159 ft - 55 ft = 104 ft = Height difference between Unit 2 Reactor Building and Radwaste Building

Slant Distance, z, from the Unit 2 roof scuttle to the edge of the Radwaste Building (nearest the CR Intake):

RN
ARV

=~/130% +104.°

ta

:=+27716

=166.5 ft

[}

Vertical distance from the top of the Radwaste Building to the Cohtrol Room Intake = a = 5 ft
{Drawing M-19, Reference 7)

Total taut string léngth =z+a ='166.5 +5=1715ft =523 m

*Unit 3 is @ mirror image of Unit 2
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Figure 3-3
Taut String Length
Unit 2 Reactor Building Personnel Access Doors*

(notto seale)!

" (not to scale)

-0 Lonteol Room Intake

. Unit 2 Reactor S . e Unit 3 Reactar:.”. |
Building Building

. Radwaste
) Bui!d ing

SUnivz B
Pc*;unm.l k

: - : o Ul
Mant North T sarsonnel

1\ Horizontal. distance from Unlt 2 personne access oors to sou
(measured from Drawmg M- 3) : ’

“*Unit 3 is a mirror image of Unit 2
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Taut String Length

[ Page 6 0of 60 |

Unit 2 Railroad Bay Doors*

Elevation View Looking West

‘(not ta scale)
. e
_-\__(EII_SL\:_I_Q_\_’E_ Unit 2 Reactor Unit 3 Reactor :
(not to scale) Building Building
l b o
P R L .é Coatral loom Intake
Radwaste
: ~ Building. -
a : . -
: Unit 2 Reactor Radwaste Unit 3 Reactor : Control Room intake
Buitding Building Building
Uit 2 1 :
Ruitroaid
Bay Dowrs i V.
—@ -
—p a+b-
Plant Narth Unit2
’ Raiirond

Bay Doors

1) Horizontal distance’from Unit 2 railroad bay doors to southwest corner of the Unit 2 Reactor Building
= 3 = 103.6 ft (Measured from Drawing M-3)

2) Horizontal distance fram the southwest corner of the Reactor building to the Control Room Intake
= b = 223.4 ft (Measured from Drawing M-3) ' '

2) Slant Distanée, z, from the railroad bay doors to the control room intake height, with horizontal

distance,a + b, interpreted as the effective base of triangle for calculation purposes:

[ b 3
=y x4 ¥

x=u+b=103.6i +2234/t =327 fi

y=501
vam;

/169429
30.8 /1

]

L 2

Total taut string length = 330.8 ft

*Unit 3 is a mirror image of Unit 2
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The smallest vertically projected area of the Reactor Building, 2583.6 m? (based on
References 7 and 8), is utilized for each scenario. All releases are also conservatively
assumed to have a zero (0) vertical velocity, exhaust flow and radius.

Table 3-1 contains a summary table of all input parameters utilized by ARCON96 and certain
meteorological data statistics for each scenario. The minimum wind speed utilized in this
Table is the actual site-specific value, and the surface roughness length and sector
averaging constant values utilized are the ARCON96 default values. These parameters are
the same as utilized previously in Reference 1. A comparison of the X/Q results for the 0-2
hour period calculated using these parameters to those calculated using 0.5 m/s minimum
wind speed, 0.2 m surface roughness length, and 4.3 sector averaging constant as
recommended in Table A-2 of Regulatory Guide 1.194 showed no changes in any of the
calculated X/Qs.
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- Table 3-1
ARCON96 Control Room Intake Analysis Data Summary -
Ground | Ground | Ground | Ground Unit 2. Unit 3 Pelr":;tniel Pel::;tniel UP it 2 Upit 3
Hatch 1| Hatch 2| Hatch 3 | Hatch 4 Roof Roof Access Access Railroad| Railroad
: Scuttle |Scuttle Bay Door|Bay Door
Door Door

Number of meteorological data files 5 5 5 5 5 5 5 5 5 5
Height of lower wind instrument (m) 10.4 10.4 10.4 10.4 10.4 10.4 10.4 10.4 10.4 10.4
Height of upper wind instrument (m) 28 28 28 - 28 28 28 28 28 28 28
Release height (m) 0 0 0 0 48.5 48.5 0 -0 0. 0
Building area (m~2) 2583.6 | 2583.6 | 2583.6 | 2583.6 | 2583.6 | 2583.6 2583.6 2583.6 2583.6 2583.6
Effluent vertical velocity (m/s) 0 0 0 0 0 0 0 0 0 0
Vent or stack flow (m~3/s) 0 0 0 0 0 0 0 0 0 0
Vent or stack radius (m) 0 0 0 0 t] 0 0 0 0 0
Direction .. intake to source (deg) 185 163 303 325 96 . 32 152 336 129 359
Wind direction sector width (deg) 90 - 90 90 90 90 90 90 90 90 90
Wind direction window (deg) 140 - 230118 - 208|258 - 348|280 - 010|051 - 141(347 - 077| 107 -197 | 291-021 |084-174| 314 - 044
Distance to intake (m) 14.8 12.8 14.8 12.8 52.3 52.3 72.2 72.2 100.8 100.8
Intake height (m) 15.24 15.24 15.24 15.24 | 485 48.5 0 0 0 0.
Terrain elevation difference (m) 0 0 0 0 0 0 0 0 0 0
Minimum wind speed (m/s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Surface roughness length (m) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 " 0.1 0.1
Sector averaging constant 4.0 4.0 - 4.0 4.0 . 4.0 4.0. 4.0 4.0 4.0 4.0
Initial value of sigmay 0 0 0 0 0 0 - 0 -0 0 0
Initial value of sigma z 0 0 0 0 0 0 0 0 0 0
-;:otac':a:::drs of meteorological data 43800 43800 43800 43800 | 43800 43800 43800 143800 43800 43800
|Hours of missing data 464 464 464 464 464 464 464 464 464 464
|Hours direction in window 4606 6243 18898 13467 11502 4381 7910 10376 10230 7225
:iv?:;:;levated plume w/ dir. in 0 | 0 0 0 0 0 0 0 0 0

" [Hours of calm winds ‘ 384 384 384 384 432 432 385 385 385 385
Hours direction not in window or calm 38346 36709 31402 38523 35041 32721 35726
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4.0 Calculations

Table 4-1 below presents the Control Room Intake X/Q results.

‘Table 4-1
ARCON96 Control Room Intake X/Q Results (sec/ m )
.0-2 hour | 2-8 hour | 8-24 hour 1-4 day | 4-30day
Ground Hatch 1 4.66E-03 | 1.99E-03 | 8.70E-04 | 6.69E-04 | 5.17E-04 -
Ground Hatch 2 7.24E-03 | 4.26E-03 | 1.80E-03 | 1.18E-03 | 8.89E-04
.Ground Hatch 3 1.19E-02 | 1.02E02 | 4.98E-03 | 3.55E-03 | 3.08E-03
Ground Hatch 4 1.28E-02 | 1.02E-02 | 4.48E-03 | 2.97E-03 | 2.66E-03
Unit 2 Roof Scuttle | 1.90E-03 | 1.33E-03 | 5.96E-04 | 4.18E-04 | 3.27E-04
Unit 3 Roof Scuttle | 1.30E-03 | 6.10E-04 | 3.18E-04 | 2.19E-04 | 1.54E-04
Unit 2 Personnel 7.54E-04 | 5.09E-04 | 2.16E-04 | 1.46E-04 | 1.06E-04
Acces_s Doors R
Unit 3 Personnel 1.04E-03 | 6.39E-04 | 2.72E-04 | 1.87E-04 | .1.64E-04
Access Doors : )
Unit 2 Railroad Bay | , o, o4 | 348e-04 | 153604 | 1.06E-04 | 7.95E-05
Doors : . .
Unit 3 Railroad Bay | , 5cr 04 | 538e.04 | 1.07E-04 | 7.62E-05 | 5.59€-05
Doors :
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at El. 135-0", Sheet 1.
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Reactor and Radwaste Building Unit No. 2, Plan at 234".
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6.0 ARCON 96 Input and Output Files

Ground Hatch 1 to Control Room Intake

5
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
'C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET
10.36 :
28.04
2
1
0.00
2583.60
0.00
0.00
0.00
185 90
14.80
15.24
0.00
H1toCR.log
H1toCR.cfd
d1
0.20
-4.00 ' _
1 2 4 8 12 24 96 168 360 720
1 2 4 8 11 22 87 152 324 648
0.00 - "0.00 .
n -
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X/Q CUMULATIVE FREQUENCY DISTRIBUTIONS

X0Q
Abv. Lim.

© 9.120E-02'

8.318E-02
7.586E-02
© 6.918E-02
6.310E-02
5.754E-02
| 5.248E-02
4.786E-02
4.365E-02
3.981E-02
3.631E-02
3.311E-02
3.020E-02
2.754E-02
2.512E-02
2.291E-02
2.089E-02
- 1.905E-02
1.738E-02
1.585E-02
1.445E-02
1.318E-02
1.202E-02

1.096E-02°

1.000E-02
9.120E-03
8.318E-03
7.586E-03
6.918E-03
6.310E-03
5.754E-03
5.248E-03
4.786E-03
4.365E-03
3.981E-03
3.631E-03
3.311E-03
3.020E-03
2.754E-03
' 2.512E-03
2.291E-03
2.089E-03
1.905E-03
1.738E-03
1.585E-03
1.445E-03
1.318E-03
1.202E-03
1.096E-03
1.000E-03
9,120E-04
8.318E-04
7.586E-04
'6.918E-04

1 2 4 8 . X0Q 12 24 96 168 360 720

0. 0. 0. 0. Abv.lLim. 0. 0. 0. 0. 0. 0.

0. 0. 0. 0. 9.120E-02 0. 0. 0. 0. 0. 0.

0. .0. 0. 0. 8.318E-02 0. 0. 0. 0. 0. 0.

0. 0. 0. 0. 7.586E-02 3. 0.. 0. 0. 0. 0.

0. 0. 0. 0. 6.918E-02 5. 0. 0. 0. o 0. -

0. 0. 0. 0. 6.310E-02 31. 0. 0. 0. 0. 0.

0. 0. 0. 0. 5.754E-02 " 76. 2. 0. 0. 0 .0.

0. 0. 0. 0. 5248E-02 125 5 0. 0. 0. 0.

0. 0. 0. 0. 4.786E-02 194. 15.  .0. 0. 0. 0.

0. 0. 0. 0. 4.365e-02 259. 38 0. 0. 0. 0.

0. 0. 0. 0. 3.981E-02 340. 69 0. 0. 0. 0.

0. 0. 0. 0. 3.631E-02 446. 103 0. 0. 0. 0

0. 0. 0. 0. 3.311E-02 585. 155 0. 0. 0. 0

0. 0. 0. 0. 3.020e-02 760. 207 3. 0. 0 0.

0. 0. 0. 0. 2754E-02 996. 273. 46. 0. 0. 0.

0. 0. 0. 0. 2512E-02 1314. 356. 60 0. 0. 0.

0. 0. 0. 0. 2291E-02 1741. 473. 68 0. 0. 0.

0. 0. 0. 0. 2.089E-02 2215. 665. 82. 25. 0. 0

0. 0. 0. 0. 1905E-02 2704. 903. 90. 92. 0. 0.

0. 0. 0. 0. 1.738E-02 3294. 1233. 102. 140. 0. 0.

0. 0. 0. 0. 1.585E-02 3979. 1680, 111. 154, 0. 0.

0. 0. 0. 0. 1.445e-02 4686. 2218. 173. 164. 0. 0.

1. 0. 0. 0. 1.318E-02 5444. 2827. 317. 180. 15. 0.

8. 2. 1. 0. 1.202E-02 6238. 3539. 496. 208. 164. 0.

19. 5. 1. 0. 1.096E-02 7016. 4372. . 775. 301. .  241. 0.

57. 31. 10. 1. 1.000E-02. 7833. 5265. 1198. 431. 313. 0.

140. 68. 34. 7. 9.120E-03 8566. 6282. 1673. 712. 328. 0.

241. 133. 57. 18. 8.318E-03 9307. 7291.. 2505. 1144. 361.  25.

370. 201. 107. 42. 7.586E-03 10105. 8474. 3343. 1823. 675. - 261.
574. 315. 177. 92. 6.918E-03 10985. 9593. 4562. 2600. 1064. 580.
799. 455. 261. 142. 6.310E-03 11651. 10811, 6199. 3854. 2043. 1142.
1072. 633. 363. 224. 5.754E-03 12218. 11908. 7896. 5700. 3234. 1828.
1612, 891. 511. 292, 5.248E-03 12729. 13026. 9664. 7903. 5093. 3001.
1985. 1161. 693. 389. 4.786E-03 13485. 14179. 11579. 10278. 7467. 4752.
2596. 1486. 937. 520. 4.365E-03 14175. 15138. -13540. 12712. 10460. 7534.
2909. 1948. 1232. 669. 3.981E-03 14813. 16139. 15455. 15205. 14037. 12543.
3437. 2343. 1573. 900.- 3.631E-03 15442. 17130. 17316. 17843. 17617. 17345.
3648. 2679. 1954. 1180. 3.311E-03 15885. 18096. 19364. 20144. 20887. 22349.
3803. 2972. 2374. 1520. 3.020E-03 16476. 19007. 21374, 22406. 23971. 26482.
4854. 3785. 2962. 1942. 2.754E-03 16830. 19655. 23215. 24498. 26452. 29933.
4990. 4366. 3404. 2474. 2.512E-03 . 17123. 20280. 25056. 26516. 28986. 32301.
4990. 4792. 3795. 3009. 2.291E-03 17949. 21152. 26930. 28800. 32099. 34583.
4990. 5389. 4634. 3644. 2.089E-03 18177. 21726. 28364. 30829. 34461. 36440.
4990. 5676. 5109. 4259. 1.905E-03 18332. 22348. 29741. 32836. 36342. 38000.
4990. 5961. 5462. 4938. 1.738E-03 18500. 22874. 30873. 34117. 37737. 39357.
4990. 6206. 5817. 5546. 1.585E-03 18566. 23259. 32252, 35286. 38667. 40034.
4990. 7064. 6628. 6326. 1.445E-03 18749. 23691. 33053. 36320. 39490. 40632.
4990. 7153. 7173. 6920. 1.318E-03 18750. 24177. 33786.. 37225. 40062. 41162.
4990. 7185. 7702. 7469. 1.202E-03 18750. 24795. 34515, 37913. 40706. 41594.
4990. 7185. 8340. 8390. 1.096E-03 18750. 25251. 35328, 38505. 41134. 41769.
4990. 7185. 8649. 8994. 1.000E-03 18750. 25461. 35987. 38977. 41423. 41835,
4990. 7185. 9121, 9532. 9.120E-04 18750. 25560. 36354. 39725. 41612. 41886.
4990. 7185. 9321. 9884. 8.318E-04 18750. 25920. 37109. 39894. 41829. 41894.
4990. 7185..9444. 10284. 7.586E-04 18750. 26219. 37514. 40189. 42020. 41919,
4990. 7185. 10247. 11184, 6.918E-04 18750. 26219. 37852, 40473. 42154. 41946.
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0. 0. Belw.Lim. . 0.

0. 0.

[ Calculation No. PM-1059 [ Rev. No. 2 | Attachment G
6.310E-04 4990. 7185.10359. 11852. 6.310E-04 18750. 26219. 38129. 40894. 42209. 41983.
5.754E-04 4990. 7185. 10359. 12451. 5.754E-04 18750. 26219. 38570. 41236. 42217. 41983.
5.248E-04 4990. 7185. 10359. 13118. 5.248E-04 18750. 26219. 38763. 41265. 42226. 41983.
4.786E-04 4990. 7185. 10359. 13526. 4.786E-04 18750. 26219. 39054. 41472. 42235. 41983.
4.365E-04 4990. 7185. 10359. 13780. 4.365E-04 18750. 26219. 39256. 41631. 42243. 41983.
"3.981E-04 4990. 7185.10359. 14115. 3.981E-04 18750. 26219. 39419. 41748. 42244. 41983.
3.631E-04 4990. 7185. 10359. 14899. 3.631E-04 18750. 26219. 39650. 41905. 42318. 41983.
3.311E-04 4990. 7185. 10359. 14996. 3.311E-04 18750. 26219. 39857. 42019. 42318. 41983.
3.020E-04 4990. 7185. 10359. 15023. 3.020E-04 18750. 26219. 39992. '42039. 42318. 41983.
2.754E-04 4990. 7185. 10359. 15023. 2.754E-04 18750. 26219. 40148. 42045. 42319. 41983.
2.512E-04 4990. 7185. 10359. 15023. 2.512E-04 18750. 26219. 40278. 42047. 42321. 41983.
2.291E-04 4990. 7185. 10359. 15023. 2.291E-04 18750. 26219. 40333. 42048. 42321. 41983.
2.089E-04 4990. 7185. 10359. 15023. 2.089E-04 18750. 26219. 40456. 42079. 42321. 41983.
1.905E-04 4990. 7185. 10359. 15023. 1.905E-04 18750. 26219. 40609. 42206. 42343." 41983.
1.738E-04 4990. 7185. 10359. 15023. 1.738E-04 18750. 26219. 40626. 42247. 42343. 41983.
1.585E-04 4990. 7185.10359. 15023. 1.585E-04 18750. 26219. 40626. 42267. 42343. 41983.
1.445E-04 4990. 7185. 10359. 15023. 1.445E-04 18750. 26219. 40626. 42296. 42343. 41983.
1.318E-04 4990. 7185.10359. 15023. 1.318E-04 18750. 26219. 40626. 42318. 42343. 41983.
1.202E-04 4990. 7185. 10359. 15023. 1.202E-04 18750. 26219. 40626. 42318. 42343. 41983.
1.096E-04 4990. 7185. 10359. 15023. 1.096E-04 18750. 26219. 40626. 42344. 42343. 41983.
1.000E-04 4990. 7185. 10359. 15023. 1.000E-04 18750. 26219. 40626. 42344. 42343. 41983.
9.120E-05 4990. 7185.10359. 15023: 9.120E-05 18750. 26219. 40626. 42344. 42343. 41983.
8.318E-05 4990. 7185. 10359. 15023. 8.318E-05 18750. 26219. 40626. 42344. 42343. 41983.
7.586E-05 4990. 7185. 10359. 15023. 7.586E-05 18750. 26219. 40626. 42344. 42343. 41983..
" 6.918E-05 4990. 7185. 10359. 15023. 6.918E-05 18750. 26219. 40626. 42344. 42343. 41983.
6.310E-05 4990. 7185.10359. 15023. 6.310E-05 18750. 26219. 40626. 42344. 42343. 41983.
5.754E-05 4990. 7185. 10359. 15023. 5.754E-05 18750. 26219. 40626. 42344. 42343. 41983.
5.248E-05 4990. 7185. 10359. 15023. 5.248E-05 18750. 26219. 40626. 42344. 42343. 41983.
4.786E-05 4990. 7185. 10359. 15023. 4.786E-05 18750. 26219. 40626. 42344. 42343. 41983.
4.365E-05 4990. 7185. 10359. 15023. 4.365E-05 18750. 26219. 40626. 42344. 42343. 41983.
3.981E-05 4990. 7185. 10359. 15023. 3.981E-05 18750. 26219. 40626. 42344. 42343. 41983.
" 3.631E-05 4990. 7185. 10359. 15023. 3.631E-05 18750. 26219. 40626. 42344. 42343. 41983.
3.311E-05 4990. 7185. 10359. 15023. 3.311E-05 18750. 26219. 40626. 42344. 42343. 41983.
3.020E-05 -4990. 7185. 10359. 15023. 3.020E-05 18750. 26219. 40626. 42344. 42343. 41983.
2.754E-05 4990. 7185.10359. 15023. 2.754E-05 18750. 26219. 40626. 42344. 42343. 41983. '
2.512E-05 4990. 7185. 10359. 15023. 2.512E-05 18750. 26219. 40626. 42344. 42343. 41983.
2.291E-05 4990. 7185. 10359. 15023. 2.291E-05 18750. 26219. 40626. 42344. 42343. 41983.
2.089E-05 4990. 7185. 10359. 15023. 2.089E-05 18750. 26219. 40626. 42344. 42343. 41983.
1.005E-05 4990. 7185. 10359. 15023. 1.905E-05 18750. 26219. 40626. 42344. 42343. 41983.
1.738E-05 4990. 7185. 10359. 15023. 1.738E-05 18750. 26219. 40626. 42344. 42343. 41983.
1.585E-05 4990. 7185. 10359. 15023. 1.585E-05 18750. 26219. 40626. 42344. 42343. 41983.
1.445E-05 4990. 7185. 10359. 15023. 1.445E-05 18750. 26219. 40626. 42344, 42343. 41983.
1.318E-05 4990. 7185.10359. 15023. 1.318E-05 18750. 26219. 40626. 42344, 42343. 41983.
1.202E-05 4990. 7185. 10359. 15023. 1.202E-05 18750. 26219. 40626. 42344. 42343. 41983.
1.096E-05 4990. 7185. 10359. 15023. 1.096E-05 18750. 26219. 40626. 42344. 42343. 41983.
1.000E-05 4990. 7185.10359. 15023. 1.000E-05 18750. 26219. 40626. 42344. 42343. 41983.
Belw. Lim. 0. 0. 0. 0. 0.
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Program Title: ARCON96.

Developed For: U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Reactor Program Management

Date: June 25, 1997  11:00 a.m.

NRC Contacts: J.Y.Lee  -Phone: (301) 415 1080
: e-mail; jyli@nrc.gov
J. ). Hayes  Phone: (301) 415 3167
e-mail: jjh@nrc.gov
L. A Brown  Phone; (301) 415 1232
e-mail: lab2@nrc.gov

Code Developer J. V. Ramsdell Phone: (509) 372 6316
e-mail: j_ramsdell@pnl.gov

Code Documentation: N'UREG/CR-6331 Rev. 1

The program was prepared for an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, expressed or implied, or assumes any legal
liability or responsibilities for any.third party's use, or the results of such

use, of any portion of this program or represents that its use by such third

party would not infringe privately owned rights.

Program Run 11/30/2004 at 12:12:47

Number of Meteorological Data Files = 5
Meteorological Data File Names '
C: \TRACI'~1\PEACHB~1\ARCON\T1AA84~1 MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C\TRACT'~1\PEACHB~1\ARCON\T1AA88~1.MET

Height of lower wind instrument (m) = 10.4 -
Height of upper wind instrument (m) =  28.0
Wind speeds entered as miles per hour

Ground-level release
Release height (m)
Building Area (m~2) 2583.6
. Effluent vertical velocity {(m/s) .00
Vent or stack flow ‘(m~3/s) = . .00

0

Vent or stack radius (m) = .00
Direction .. intake to source (deg) = 185
Wind direction sector width (deg) = 90
Wind direction window (deg) = 140 - 230
Distance to intake (m) : = 14.8

Intake height (m) = 152

Terrain elevation difference (m) = .0
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Output file narﬁes _
H1toCR.log
H1toCR.cfd

Minimum Wind 'Speed (m/s) = 2
Surface roughness length (m) = .10
Sector averaging constant = 4.0

.00
.00

Initial value of sigma y
Initial value of sigma z

Expanded output for code testing not selected

‘Total number of hours of data processed = 43800 -

Hours of missing data = 464

Hours direction in window = 4606

Hours elevated plume w/ dir. in window = 0
- Hours of calm winds = 384

Hours direction not in window or calm = 38346

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL

AVER. PER. | 2 4 8 12 24 96 168 360 720
UPPER LIM. 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02
1.00E-02
LOW LIM. 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
1.00E-06 : _
ABOVE RANGE - 0. 0. 0. O 0. 0. 0. 0. 0. 0.
IN RANGE 4990. 7185. 10359. 15023. 18750. 26219. 40626. 42344. 42343. 41983.
BELOW RANGE 0. 0. 0. 0. 0. 0. 0. 0.. 0. 0.
ZERO  38346. 36091. 32798. 27898. 24233. 16483. 1930. 194. 0. 0.

TOTAL X/Qs  43336. 43276. 43157. 42921. 42983. 42702, 42556. 42538. 42343.
41983. ' :
% NON ZERO 11.51 16.60 24.00 - 35.00 43.62 61.40 9546 99.54 100.00 100.00

95th PERCENTILE X/Q VALUES _
4.66E-03 3.798-03 3.17E-03 2.66E-03 2.12E-03 1.47E-03 8.68E-04 7.32E-04 6.28E-04 5.64E-
04 ' :

95% X/Q for standard averaging intervals

0 to 2 hours 4.66E-03
2 to 8 hours 1.99E-03
8 to 24 hours 8.70E-04
1 to 4 days 6.69E-04
4 1o 30 days 5.17E-04

- HOURLY VALUE RANGE

MAX X/Q MIN X/Q
CENTERLINE 1.44E-02 2.56E-03

SECTOR-AVERAGE  8.99E-03 1.70E-03

NORMAL PROGRAM COMPLETION
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Ground Hatch 2 to Control Room Intake

5
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET
- 10.36
28.04
2
1
0.00
2583.60
0.00
0.00
0.00
163 90
12.80
15.24
0.00
H2toCR.log
H2toCR.cfd
1
0.20
4.00
-1 2 4 8 12 24 96 168 360 720
1 2 4 8 11 22 87 152 324 648
0.00 0.00
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X/Q CUMULATIVE FREQUENCY DISTRIBUTIONS
X0Q 1 2 4 8 X0Q 12 24 96 168 360 720

Abv.Lim. 0. 0. 0. 0. Abv.lim. 0. 0. 0. 0. 0. 0.
9.120E-02 0. 0. 0. 0. 9.120E-02 0. -0 0. 0. 0. 0.
8318602 0. 0. 0. 0. 8.318E-02 0. 0. 0. 0. 0. 0.
7586E-02 0. 0. 0. 0. 7.586E-02 0. 0. 0. 0. 0. 0.
6.918E-02 0. 0. 0. 0. 6.918E-02 0. 0. 0. 0. 0. 0.
6.310E-02 0. 0. 0. 0. 6.310E-02 0. 0. 0. 0. 0. 0.
5.754E-02 0. 0. 0. 0. b5.754E-02 0. 0. 0. 0. 0. 0.
5.248E-02 0. 0. 0. 0. b5.248E-02 0. 0. 0. 0. 0. 0.
4786E-02 0. 0. 0. 0. 4.786E-02 0. 0. 0. 0. 0. 0.
4365E-02 0. 0. 0. 0. 4.365E-02 0. 0. 0. 0. 0. 0.
3.981E-02 0. 0. 0. 0. 3.981E-02 0. 0. 0. 0. 0. 0.
3.631E-02 0. 0. 0. 0. 3.631E-02 0. 0. 0. 0. 0. 0.
3.311E-02 0. 0. 0. 0. 3.311E-02 0. 0. 0. 0. 0. 0.
3.020e-02 0. 0. 0. 0. 3.020E-02 0. 0. 0. 0. 0. 0.
2.754E-02 0. 0. 0. 0. 2.754E-02 0. 0. 0. 0. 0. 0.
2.512E-02 0. 0. 0. 0. 2512E-02 0. 0. 0. 0. 0. 0.
2.291E-02 0. 0. 0. 0. 2291E-02 0. 0. 0. 0. 0. 0.
2.089e-02 0. O0. 0. 0. 2.089E-02 0. 0. 0. 0. 0. 0.
1905602 0. 0. 0. 0. 1.905E-02 0. 0. 0. 0. 0. 0.
1.7386-02 0. 0. 0. 0. 1.738E-02 0. 0. 0. 0. - 0. 0.
1.585E-02 2. 0. 0. 0. 1.585E-02 0. 0. 0. 0. 0. 0.

" 1.445E-02 28. 11. 5. 0. 1.445E-02 0. 0. 0. O 0. 0.
1.318€E-02 69. 58. 35 7. 1.318E-02 0. 0. 0. 0. 0. 0.
1.202E-02 327. 216. 109. 32. 1.202E-02 0. 0. 0. 0. 0. 0.
1.096E-02 569. 375. 219. 69. 1.096E-02 4, 0. 0. 0. 0. 0.
1.000E-02 857. 574. 325. 137. 1.000E-02 21. 0.. 0. 0. 0. 0.
9.120E-03 1080. 769. 471. 244. 9.120E-03 48. 0.. 0. 0. 0. 0.
8.318E-03 1524. 1067. 708. 402. 8.318E-03 111. 0. 0. 0. 0. 0.
7.586E-03 1980. 1400. 991. 600. 7.586E-03 196. 5. 0. 0. 0. 0.
6.918E-03 2344. 1728. 1324. 865. 6.918E-03 349, 17. 0. 0. 0. 0.
6.310E-03 2714. 2109. 1677. 1167. 6.310E-03  543. 43. 0. 0. 0. 0.
5.754E-03 3289. 2615. 2103. 1485. 5.754E-03 756. 135, 0. 0. 0. 0.
5.248E-03 3636. 3000. 2573. 1900. 5.248E-03 1052. 211. 0. 0. 0. 0.
4.786E-03 4671. 3751. 3111. 2362. 4.786E-03 1377. 306. 0. 0. 0. 0.
4.365E-03 5206. 4303. 3625. 2890. 4.365E-03 1777. 470. 7. 0. 0. 0.
3.981E-03 5410. 4731. 4114. 3443. 3.981E-03 2252. 699. 39. 0. 0. 0.
3.631E-03 5661. 5011. 4631. 4046. 3.631E-03 2741. 1000. 73. 0. 0. 0.
3.311E-03 6487. 5658. 5153. 4601. 3.311E-03 3301. 1342. 99. 22. 0. 0.
3.020E-03 6575. 6077. 5625. 5191. 3.020E-03 3900. 1803. 138. 68. 0. 0.
2.754E-03 6626. 6399. 6051. 5814. 2.754E-03 4546. 2370. 158. 139. 0 0.
2.512E-03 6626. 7055. 6595. 6424. 2.512E-03 5248. 2995. 218. 155. 0. 0.
2.291E-03 6627. 7429, 7255. 7085. 2.291E-03 5924. 3663. 403. 180. 0. 0.
2.089E-03 6627. 7819. 7699. 7634. 2.089E-03 6560. 4399. 547. 234. 104. 0.
1.905E-03 6627. 7968. 8021. 8352. 1.905E-03 7254. 5162. 869. 374. 191. 0.
1.738E-03 6627. 8074. 8300. 8869. 1.738E-03 7946. -6009.  1492. 492. 250. C.
1.585E-03 6627. 8772. 8902. 9448. 1.585E-03 8679. 6913. 2192. 712. 407. 0.
1.445E-03 6627. 8888. 9378. 9969. 1.445E-03 9408. 7888. 3189. 1163. 482. 14.
1.318E-03 6627. 8888. 9672.10391. 1.318E-03 10143. 8946. 4354. 2106. 679. 163.
1.202E-03 6627. 8888. 10335. 11193. 1.202E-03 10796. 9976. 5693. 3599. 1281. 501.
1.096E-03 6627. 8889.10789. 11718. 1.096E-03 11479. 10922. 7365. 5496. 2229. 958.
1.000E-03 6627. 8889. 10963. 12153. 1.000E-03 12093. 11976. 9183. 7434. 3830. 1797.
9.120E-04 6627. 8889.11108. 12430. 9.120E-04 12691. 12922. 11122. 9351. 6179. 3429.
8.318E-04 6627. 8889. 11768. 13048. 8.318E-04 13338. 13922. 12862. 11667. 9372. 639%4.
7.586E-04 6627. 8889. 11932. 13483. 7.586E-04 13921. 14951. 14706. 14229. 12760. 9892,
6.918E-04 6627. 8889. 11997. 13834. 6.918E-04 14493. 15723. 16834. 16732. 15792. 14928.
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6.310E-04 6627. 8889. 11997. 14317. 6.310E-04 14909. 16536. 18555. 19262. 18966. 19916.
5.754E-04 6627. 8889. 11998. 14854. 5.754E-04 15284. 17398. 20447. 21187. 22689. 24580.
5.248E-04 6627. 8889. 11998. 15183. 5.248E-04 15920. 18172. 22106. 23623. 26010. 28955,
4.786E-04 6627. 8889. 11998. 15397. 4.786E-04 16330. 18894. 23668. 25832. 29076. 32479.
4.365E-04 6627. 8889. 11998. 15493. 4.365E-04 16784. 19595, 24898. 27437. 31366. 34332.
3.981E-04 6627. 8889.11998. 16151. 3.981E-04 17162. 20418. 26317. 29275. 33066. 36367.
3.631E-04 6627. 8889. 11998. 16253. 3.631E-04 17622. 21095. 27711. 30763. 34564. 37886.
3.311E-04 6627. 8889.11998. 16264. 3.311E-04 17807. 21581. 28985. 32285. 35730. 38648.
3.020E-04 6627. 8889. 11998. 16264. 3.020E-04 18127. 22082. 30499. 33703. 36834. 39153.
2.754E-04 6627. 8889. 11998. 16265. 2.754E-04 18668. 22611. 31439. 34792. 37928. 39376.
2.512E-04 6627. 8889. 11998. 16265. 2.512E-04 19084. 23056. 32368. 35674. 38701. 40029.
2.291E-04 6627. 8889. 11998. 16265. 2.291E-04 19300. 23524. 33328. 36427. 39454. 40436.
2.089E-04 6627. 8889. 11998. 16265. 2.089E-04 19354. 23897. 34095. 37146. 40131. 40774.
1.905E-04 6627. 8889. 11998. 16265. 1.905E-04 19482. 24238. 34915. 37818. 40623. 41060.
1.738E-04 6627. 8889.11998. 16265. 1.738E-04 19621. 24644, 35384. 38592. 40958. 41152.
1.585E-04 6627. 8889. 11998. 16265. 1.585E-04 19634. 24852. 36149. 39097. 41283. 41384.
1.445E-04 6627. 8889. 11998. 16265. 1.445E-04 19634. 25062. 36563. 39448. 41609. 41847.
1.318E-04 6627. 8889. 11998. 16265. 1.318E-04 19634. 25541. 37168. 39816. 41788. 41945.
1.202E-04 6627. 8889. 11998. 16265. 1.202E-04 19634. 25936. 37543. 40052. 42010. 41983.
1.096E-04 6627. 8889. 11998. 16265. 1.096E-04 19634. 26096. 37934. 40308. 42032. 41983.
1.000E-04 6627. 8889. 11998. 16265. 1.000E-04 19634. 26363. 38284. 40465. 42078. 41983.
9.120E-05 6627. 8889. 11998. 16265. 9.120E-05 19634. 26411. 38657. 40901. 42177. 41983,
8.318E-05 6627. 8889. 11998. 16265. 8.318E-05 19634. 26579. 38911. 41068. 42236. 41983.
7.586E-05 6627. 8889. 11998. 16265. 7.586E-05 19634. 26580. 39111. 41302. 42331. 41983.
6.918E-05 6627. 8889. 11998. 16265. 6.918E-05 19634. 26580. 39211. 41547. 42343. 41983.
6.310E-05 6627. 8889. 11998. 16265. 6.310E-05 19634. 26580. 39468. 41679. 42343. 41983,
5.754E-05 6627. 8889. 11998. 16265. 5.754E-05 19634. 26580. 39606. 41730. 42343. 41983.
5.248E-05 6627. 8889. 11998. 16265. 5.248E-05 19634. 26580. 39769. 41818. 42343. 41983.
4.786E-05 6627. 8889. 11998. 16265. 4.786E-05 19634. 26580. 39851. 41892. 42343. 41983.
4.365E-05 6627. 8889. 11998. 16265. 4.365E-05 19634. 26580. 39931. 41934. 42343. 41983.
3.981E-05 6627. 8889. 11998. 16265. 3.981E-05 19634. 26580. 39939. 41956. 42343. 41983.
3.631E-05 6627. 8889. 11998. 16265. 3.631E-05 19634. 26580. 40066. 42118. 42343. 41983.
3.311E-05 6627. 8889. 11998. 16265. 3.311E-05 19634. 26580. 40136. 42119. 42343. 41983.
3.020E-05 6627. 8889. 11998. 16265. 3.020E-05 19634. 26580. 40253. 42123. 42343. 41983.
2.754E-05 6627. 8889. 11998. 16265. 2.754E-05 19634. 26580. 40356. 42125. 42343. 41983.
2.512E-05 6627. 8889. 11998. 16265. 2.512E-05 19634. 26580. 40387. 42125. 42343. 41983.
2.291E-05 6627. 8889. 11998. 16265. 2.291E-05 19634. 26580. 40431. 42126. 42343. 41983.
2.089E-05 6627. 8889. 11998. 16265. 2.089E-05 19634. 26580. 40610. 42189. 42343. 41983.
1.905E-05 6627. 8889.11998. 16265. 1.905E-05 19634. 26580. 40610. 42197. 42343. 41983.
1.738E-05 6627. 8889. 11998. 16265. 1.738E-05 19634. 26580. 40610. 42203. 42343. 41983.
1.585E-05 6627. 8889. 11998. 16265. 1.585E-05 19634. 26580. 40610. 42247. 42343. 41983.
1.445E-05 6627. 8889. 11998. 16265. 1.445E-05 19634. 26580. 40610. 42247. 42343. 41983.
1.318E-05 6627. 8889. 11998. 16265. 1.318E-05 19634. 26580. 40610. 42247. 42343. 41983.
1.202E-05 6627. 8889. 11998. 16265. 1.202E-05 19634. 26580. 40610. 42330. 42343. 41983,
1.096E-05 6627. 8889. 11998. 16265. 1.096E-05 19634. 26580. 40610. 42330. 42343. 41983.
1.000E-05 6627. 8889. 11998. 16265. 1.000E-05 19634. 26580. . 40610. 42330. 42343. 41983.
Belw.Lim. 0. 0. 0. 0. Belw.Lim. 0. 0. 0. 0. 0 0.
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Program Title: ARCON96.

Developed For: U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Reactor Program Management

- Date: June 25, 1997 11:00 a.m.

NRC Contacts: J. Y. Lee Phone: (301) 415 1080
- e-mail; jyll@nrc.gov
J. ). Hayes  Phone: (301) 415 3167
e-mail: jjh@nrc.gov
L. A Brown Phone: (301) 415 1232
"~ e-mail: lab2@nrc.gov

Code Developer: 1. V. Ramsdell Phone: (509) 372 6316
e-mail: j_ramsdell@pnl.gov

Code Documentation: NUREG/CR-6331 Rev. 1

‘The program was prepared for an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, expressed or implied, or assumes any legal
liability or responsibilities for any third party's use, or the results of such

use, of any portion of this program or represents that its use by such thlrd

party would not infringe privately owned rlghts

Program Run 11/30/2004 at 12:13:20

Number of Meteorological Data Files = 5

Meteorological Data File Names
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

Height of lower wind instrument (m) = 10.4
Height of upper wind instrument (m) =  28.0
Wind speeds entered as miles per hour

Ground-level release

Release height (m) = .0
Building Area (m~2) = 2583.6
Effluent vertical velocity (m/s) = .00

Vent or stack flow (m~3/s) = .00

Vent or stack radius (m) = .00
Direction .. intake to source (deg) = 163
Wind direction sector width (deg) = 90
Wind direction window (deg) = 118 -208
Distance to intake (m) = 128
Intake height (m) = 15.2

Terrain elevation difference (m) = .0
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Output file names

H2toCR.log

H2toCR.cfd
Minimum Wind Speed (m/s) = 2
Surface roughness length (m) = .10
Sector averaging constant = 4.0

Initial value of sigmay = .00
Initial value of sigma z = .00

Expanded output for code testing not selected

Total number of hours of data processed = 43800

.Hours of missing data = 464
Hours direction in window = 6243
Hours elevated plume w/ dir. in window = 0
Hours of calm winds = 384

Hours direction not in window or calm = 36709

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL .

AVER. PER. 1 2 4 8 12 24 96 168 360 720

UPPER LIM. 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01
1.00E-01

LOW LIM. 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05  1.00E-05 1.00E-05 1.00E-05 1.00E-05
1.00E-05

ABOVE RANGE - 0. 0. 0. 0. 0. 0. 0. 0. 0. . 0.
IN RANGE 6627. 8889. 11998. 16265. 19634. 26580. 40610. 42330. 42343. 41983.
BELOW RANGE 0. 0. 0. 0. 0.. 0. 0. 0. 0. 0.
ZERO  36709. 34387. 31159. 26656. 23349. 16122.  1946. 208. 0. 0.

TOTAL X/Qs  43336. - 43276. 43157. 42921. 42983. 42702. 42556. 42538. 42343.
41983. ' _ . o
% NON ZERO 1529  20.54 27.80 3790 45.68 62.25 9543 99.51 100.00 100.00

95th PERCENTILE X/Q VALUES ' :
7.24E-03 6.25E-03 5.70E-03 5.00E-03 4.06E-03 2.86E-03 1.60E-03 1.32E-03 1.11E-03 9.84E-
04

95% X/Q for standard averaging intervals

Oto2 hours =~ 7.24E-03
2 to 8 hours 4.26E-03
8 to 24 hours” 1.80E-03
1 to 4 days 1.18E-03
4to30days =~  8.89E-04

HOURLY VALUE RANGE

: MAX X/Q MIN X/Q
CENTERLINE 1.60E-02 ~ 2.33E-03
SECTOR-AVERAGE ~ 1.00E-02 1.46E-03

NORMAL PROGRAM COMPLETION
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Ground Hatch 3 to Control Room Intake

5
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AAB87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

10.36

28.04

2

1

0.00

2583.60

0.00

0.00

0.00
303 90

14.80

15.24

0.00
H3toCR.log
H3toCR.cfd
1

0.20

4.00

1 2 4 8 12 24 96 168 360 720 -

1 2 4 8 11 22 87 152 324 648

0.00 0.00
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X/Q CUMULATIVE FREQUENCY DISTRIBUTIONS

X0Q 1
Abv. Lim. 0.
9.120E-02
8.318E-02
7.586E-02
6.918E-02
6.310E-02
5.754E-02
5.248E-02
4.786E-02
4.365E-02
3.981E-02
3.631E-02
3.311E-02
3.020E-02
2.754E-02
2.512E-02
2.291E-02
2.089E-02
1.905E-02
1.738E-02
1.585E-02
1.445E-02 99.
1.318E-02 428.

- 1.202E-02 1920.
1.096E-02 4383.

POOOOO00000000O0O00D

1.000E-02 7516.

9.120E-03 9211.

8.318E-03 10290.
7.586E-03 12062.
6.918E-03 13149.
6.310E-03 13891.
5.754E-03 14385.
5.248E-03 15191.
4.786E-03 15450.
4.365E-03 15996.
3.981E-03 16448.
3.631E-03 16872.
3.311E-03 17342.
3.020E-03 17692.
2.754E-03 18686.
2.512E-03 18990.
2.291E-03 19129.
2.089E-03 19228.
1.905E-03 19259.
1.738E-03 19273.
1.585E-03 19276.
1.445E-03 19278.
1.318E-03 19282.
1.202E-03 19282.
1.096E-03 19282.
1.000E-03 19282.
9.120E-04 19282.
8.318E-04 19282.
7.586E-04 19282.
6.918E-04 19282,

2 4 8 xoQ 12 24 9% 168 360
0. 0. 0. Abv.Lim. 0. 0. 0. 0. 0.
0. 0. 0. 9.120E-02 0. 0. 0. 0. 0.
0. 0. 0. 8.318E-02 0. 0. 0. 0. 0.
0. 0. 0. 7.586E-02 0. 0. 0. 0. 0.
-0. 0. 0. 6.918E-02 0. 0. 0. 0. 0.
0. 0. 0. 6.310E-02 0. 0. 0. 0. 0.
0. 0. 0. 5.754E-02 0. 0. 0. 0. 0.
0. 0. 0. 5.248E-02 0. 0. 0. 0. 0.
0. 0. 0. 4.786E-02 0. 0. 0. 0. 0.
0. 0. 0. 4.365E-02 0. 0. 0. 0. 0.
0. 0. 0. 3.981E-02 0. 0. 0. 0. 0.
0. 0. 0. 3.631E-02 0. 0. 0. O 0.
0. 0. 0. 3.311E-02 0. 0. 0. 0. 0.
0. 0. 0. 3.020E-02 0. 0. 0. 0. 0.
0. 0. 0. 2.754E-02 0. 0. 0. 0. 0.
0. 0. 0. 2512E-02 0. 0. 0. 0. 0.
0. 0. 0. 2291E-02 0. 0. 0. 0. 0.
0. 0. 0. 2.089E-02 0. 0. 0. 0. 0.
0. 0. 0. 1.905E-02 0. 0. 0. 0. 0.
0. 0. 0. 1.738E-02 0. 0. 0. 0. 0.
5 4. 1. 1.585E-02 0. 0. 0. 0. 0.
43. 16. 4. 1.445E-02 0. 0. 0. .
303. 162. 65. 1.318E-02 0. 0. 0. 0.
1356. 914. 461. 1.202E-02 7. 0. 0. 0.
3480. 2534. 1478. 1.096E-02  95. 0. 0. 0.
6343. 4921. 3503. 1.000E-02 526. 0. 0. 0.
8009. 6638. 5185. 9.120E-03 1876. 3. 0. 0.
9425. 8101. 6746. 8.318E-03 3652. 128. 0.
10521. 9500. 8231. 7.586E-03 5277. 727. 0.
11401. 10736. 9722. 6.918E-03 6886. 2004. 0.
12180. 11861. 11159. 6.310E-03 8539. 3683. 14,
12980. 12883. 12587. 5.754E-03 10086. 5688. 74.
13985. 13964. 13866. 5.248E-03 11689.  7523. 404.
14886. 14950. 15095. 4.786E-03 13148. 9302. 1083.
15673. 15832. 16151. 4.365E-03 14496. 11049. 2160.
16490. 16683. 17225. 3.981E-03 15846. 12776. 4268.
17576. 17517. 18170. 3.631E-03 17098. 14435. 6974.
18365. 18270. 19127. 3.311E-03 18158. 16064. 9871.
19057. 19062. 19922. 3.020E-03 19206. 17704. 13112
19937. 19886. 20721. 2.754E-03 20094. 19226. 16356
20837. 20742. 21549. 2.512E-03 21002. 20548. 19465
21195. 21329. 22287. 2.291E-03 21811. 21817. 22529
21704. 22137. 23001.  2.089E-03 22576. 22928. 25446
21895. 22729. 23584. 1.905E-03 23298. 24049. 27810
22002. 23281. 24174. 1.738E-03 24026. 24986. 29868
22061. 23750. 24770. 1.585E-03 24801. 25948. 31933
22638. 24391. 25402. 1.445E-03 25492. 26883. 33626
22663. 25002. 25991. 1.318E-03 26142. 27721. 35068
22675. 25391. 26507. 1.202E-03 26775. 28513. 36142
22682, 25775. 27071.  1.096E-03 27399. 29279. 37034
22686. 26009. 27529. 1.000E-03 27978. 30017. 37756
22686. 26188. 28069. 9.120E-04 28520. 30684. 38464
22691. 26245. 28457. 8.318E-04 29046. 31430. 38987
22691. 26292, 28912. 7.586E-04 29520. 32112. 39536
22691. 26796. 29533. 6.918E-04 32660. 39948

30044.

COOPO0000O0O000000000

720
0.

0.
26.
122.

446. -

1676.
3541.
6448.

10305.
14218.
18188.
22582.
- 26291,
29381.
32177.
34186.
35919.
37376.
38664.
39459.
40217.
40817.
41232.
41493.
41689.

0.
0.
19.
316.
1072.
3481.
7122.

11251.
15932.
21696.
26870.
31763.
35303.
37523.
39203.
40238.
40865.
41239.
41526.
41773.
41845.
41882.
42039.

0.
0.
0.
263.
1459.
4707.
8423.
14555,
21659.
27930.
32516.
36497.
39151,
40607.
41280.
41748.
41971.
41983,
41983,
41983.
41983.
41983.
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6.310E-04 19282.
5.754E-04 19282.
5.248E-04 19282.
4.786E-04 19282.
4.365E-04 19282,
3.981E-04 19282.
3.631E-04 19282,
3.311E-04 19282.
3.020E-04 19282.
2.754E-04 19282.
2.512E-04 19282.
2.291E-04 19282.
2.089E-04 19282.
1.905E-04 19282,
1.738E-04 19282.
1.585E-04 19282.
1.445E-04 19282.
1.318E-04 19282.
1.202E-04 19282.
1.096E-04 19282.
1.000E-04 19282.
9.120E-05 19282.
8.318E-05 19282.
7.586E-05 19282.
6.918E-05 19282.
6.310E-05 19282.
5.754E-05 19282.
5.248E-05 19282.
4.786E-05 19282.
4.365E-05 19282.
3.981E-05 19282.
3.631E-05 19282.
3.311E-05 19282.
3.020E-05 19282.
2.754E-05 19282.
2.512E-05 19282.
2.291E-05 19282,
2.089E-05 19282.
1.905E-05 19282.
1.738E-05 19282.
1.585E-05 19282.
1.445E-05 19282.
1.318E-05 19282.
1.202E-05 19282.
1.096E-05 19282.
1.000E-05 19282.

Belw. Lim. 0.

22601.
22601.
22691.
22601.
22691.
22691.
22601.
22691.
22691.
22691
22691.
22691.
22691.
22691.
22691.
22691.
22691.
22601.
22691.
22691.
22691.
22691
22691.
22691.
22691.
22691.
22691.
22691.
22691.
22691.
22691.
22691.
22691.
22691.
22601.
22601.
22691.
22691.
22691.
22691.
22691.
22691.
22691.
22691.
22691.
22691.

0. 0.

26827.
26827.
26833.
26834.
26834.
26834.
26834.
26834.
26834.
. 26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
. 26834,
26834,
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834,
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.
26834.

0.

30078. 6.310E-04
30438. 5.754E-04
30776. 5.248E-04
30981. 4.786E-04
31060. 4.365E-04
31132, 3.981E-04
31495. 3.631E-04
31524. 3.311E-04
31545. 3.020E-04
31545, 2.754E-04
31547. 2.512E-04
31547. 2.291E-04
31547. 2.089E-04
31547. 1.905E-04
31547. 1.738E-04
31547. 1.585E-04
31547. 1.445E-04
31547. 1.318E-04
31547. 1.202E-04
31547. 1.096E-04
31547. 1.000E-04
31547. 9.120E-05
31547. 8.318E-05
31547, 7.586E-05
31547. 6.918E-05
31547. 6.310E-05
31547. 5.754E-05
31547. 5.248E-05
31547. 4.786E-05
31547. 4.365E-05
31547. 3.981E-05
31547, 3.631E-05
31547, 3.311E-05
31547. 3.020E-05
31547. 2.754E-05
31547. 2.512E-05
31547. 2.291E-05
31547, 2.089E-05
31547. 1.905E-05
31547. 1.738E-05
31547." 1.585E-05
31547. 1.445E-05
31547. 1.318E-05
31547, 1.202E-05
31547. 1.096E-05
31547.  1.000E-05
Belw. Lim. 0.

| Attachment G

30539.
31058.
31497.
32008.
32388.
32827.
33200.
33512.
33772.
33994.
34184.
34513.
34606.
34690. .
34774.
34783.
34820.
34821.
34821.
34822.
34822.
34822.
34822.
34822.
34822.
34822,
34822.
34822.
34822,
34822.
34822.
34822.
34822.
34822.
34822.
34822.
34822.
34822,
34822.
34822.
34822.
34822.
34822.
34822.
34822.
34822.

0.

33174.
33712,
34242.
34736.
35259.
35650.
36038.
36496.
36851.
37139.
37474,
37750.
37966.
38199.
38424,
38616.
38775.
38940,
39151.
39313,
39390.
39407.
39448,
39471,
39471.
39471.
39471.
39472,
39472.
39472.
39472
39472.
39472.
39472.
39472.
39472.
39472.
39472,
39472
39472.
39472.
39472.
39472.
39472.
39472.
39472.
0.

40242.
40517.
40768.
41015.
41195.
41365.
41539,
41688.
41790.
41884.
41975.
42020.
42072.
42134,
42228.
42297.
42300.
42342,
42361.
42381.
42390.
42391.
42396.
42396.
42404
42409.
42409.
42429.
42429.
42432,
42441,
42453.
42456.
42460.
42473.
42473,
42473.
42478.
42478.
42478.
42478.
42478,
42478,
42478.
42478.
42478.

- 0.

41825.
41928.
42073.
42126.
42191.
42234.
42258.
42272.
42291.
42321.
42347.
42349.
42383.
42407.
42423.
42431.
42459.
42459.
42471.
42471.
42471.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.
42538.

0.

42087
42179.
42215.
42280.
42294.
42306.
42327.
42343,
42343,
42343,
42343,
42343,
42343.

142343,
42343,
42343,
42343,

42343,
42343,
42343,
42343,
42343,
42343,
42343,
42343,
42343.
42343,
42343,
42343.
42343.
42343,
42343,
42343,
42343.
42343.

142343,
42343,
42343,
42343,
42343,
42343,
42343,
42343,
42343,
42343.
42343,

41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983,
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
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Program Title: ARCON96.

Developed For: U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Reactor Program Management

Date: June 25, 1997 11:00 a.m.

-NRC Contacts: 1. Y. Lee Phone: (301) 415 1080
N e-mail: jyli@nrc.gov
J. 3. Hayes  Phone: (301) 415 3167
e-mail: jih@nrc.gov
L. A Brown Phone: (301) 415 1232
e-mail: lab2@nrc.gov

Code Developer: J. V. Ramsdell Phone: (509) 372 6316
e-mail: j_ramsdell@pnl.gov

Code Documentation: NUREG/CR-6331 Rev. 1

“The program was prepared for an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, expressed or implied, or assumes any legal
liability or responsibilities for any third party's use, or the results of such

use, of any portion of this program or represents that its use by such third

party would not infringe privately owned rights.

Program Run 11/30/2004 at 12:13:50 _

Number-of Meteorological Data Files = 5

Meteorological Data File Names
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1 MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

Height of lower wind instrument (m) = 10.4
Height of upper wind instrument (m) = 28.0
Wind speeds entered as miles per hour

Ground-level release

Release height (m) = .0
Building Area (m~2) = 2583.6
Effluent vertical velocity (m/s) = .00

Vent or stack flow (m~3/s) = .00
Vent or stack radius (m) = .00
Direction .. intake to source (deg) = 303
Wind direction sector width (deg) = 90
Wind direction window (deg) = 258 - 348
Distance to intake (m) = 14.8
Intake height (m) _ .= 15.2

Terrain elevation difference (m) = .0
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Output file names
H3toCR.log
H3toCR.cfd

Minimum Wind Speed (m/s) = 2
Surface roughness length (m) = .10
Sector averaging constant = 4.0

.00
.00

Initial value of sigma y
Initial value of sigma z

Expanded output for code testing not selected

Total number of hours of data processed = 43800

Hours of missing data = 464
Hours direction in window = 18898
Hours elevated plume w/ dir. in window = 0
Hours of calm winds = 384

Hours direction not in window or calm = 24054

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL

AVER. PER. 1 2 4 8 12 24 96 168 360 720
UPPER LIM. 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01
1.00E-01 : :
LOW LIM. 1.00E-05 1.00E-05 1.00E-05 1.00E-O05 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05
1.00E-05
ABOVE RANGE 0. 0. 0. 0. 0 0. 0 0. 0. - 0.
IN RANGE 19282. 22691. 26834. 31547. 34822. 39472. 42478. 42538. 42343.
41983. _ ' : '
BELOW RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ZERO  24054. 20585. 16323. 11374. 8161.  3230. 78. 0 0 0

TOTAL X/Qs  43336. 43276. 43157. 42921. . 42983. 42702. 42556. 42538. 42343.

41983.
% NON ZERO 4449 5243 62.18 73.50 81.01 92.44 99.82 100.00 100.00 100.00

95th PERCENTILE X/Q VALUES
1.19E-02 1.16E-02 1.12E-02 1.06E-02 9.00E-03 6.87E-03 4.38E-03 3.90E-03 3.49E-03 3.25E-

03
95% X/Q for standard averaging intervals

0 to 2 hours 1.19E-02
~ 2 to 8 hours 1.02E-02
8 to 24 hours 4.98E-03
1 to 4 days 3.55E-03
4 to 30 days 3.08E-03

HOURLY VALUE RANGE

MAX X/Q MIN X/Q
CENTERLINE 1.64E-02 1.32E-03
SECTOR-AVERAGE  1.03E-02 8.27E-04

NORMAL PROGRAM COMPLETION
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Ground Hatch 4 to Control Room Intake

5 .
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

10.36

28.04

2

1

0.00

2583.60

0.00

0.00

0.00
325 90

12.80

15.24

0.00
H4toCR.log
H4toCR.cfd
1

0.20

4.00 .

1 2 4 8 12 24 96 168 360 720

1 2 4 8 11 22 87152324 648

0.00 0.00
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X/Q CUMULATIVE FREQUENCY DISTRIBUTIONS

X0Q 1 2 4 8 - X0Q 12 24 96 168 360 720

Abv.Lim. 0. 0. 0. 0. Abv.Lim. 0. 0. 0. 0. 0. 0.

9.120E-02 0. 0. 0. 0. 9.120E-02 0. 0. 0. 0. 0. . o

8318E-02 0. 0. 0. 0. 8.318E-02 0. 0. 0. 0. 0. 0.

7.586E-02 0. 0. 0. 0. 7.586E-02 0. c. 0. 0 0. 0.

6.9186-02 0. 0. 0. 0. 6.918E-02 0. 0. 0. 0. 0. 0.

6.310E-02 0. 0. 0. 0. 6.310E-02 0. 0. 0. 0. 0. 0.

5.754E-02 0. 0. 0. 0. 5.754E-02 0. 0. 0. 0. 0. 0.

5.248E-02 0. 0. 0. 0. 5.248E-02 0. 0. 0. 0. 0. 0.

4786E-02 0. 0. 0. 0. 4.786E-02 0. 0. 0. 0. 0. 0.

4365E-02 0. 0. 0. 0. 4.365E-02 0. 0. 0. 0. 0. 0.

3.981E-02 0. 0. 0. 0. 3.981E-02 0. 0. 0. 0. 0. 0.

3.631E-02 ©O0. 0. 0. 0. 3.631E-02 0. 0. -0 0. 0. 0.

3.311E-02 0. 0. 0. 0. 3.311E-02 0. 0. 0. 0. 0. 0.

3.020e-02 0. 0. 0. 0. 3.020E-02 0. 0. 0. 0. 0. 0.

2.754E-02 0. 0. 0. 0. 2.754E-02 0. 0. 0. 0. 0. 0.

2.512E-02 0. 0. 0. 0. 251202 0. 0. 0. 0. 0. 0. -

2.291E-02 0. 0. 0. 0. 2.291E-02 0. 0. 0. 0. 0. 0.

2.089E-02 0. 0. 0. 0. 2.089E-02 6. O 0. 0. 0. 0.

1.905e-02 0. 0. 0. 0. 1.905E-02 0. 0. 0. 0. 0. 0.

1.738E-02 13. 7. 4. 0. 1.738E-02 0. 0. 0. 0. 0. 0.

1.5856-02 74. 20. 5. 2. 1.585E-02 0. 0. 0. o 0. 0.

1.445E-02 649. 299. 112. .22. 1.445E-02 0. 0. 0. 0. 0. 0.

1.318E-02 1285. 941. 525. 236. 1.318E-02 0. 0. 0. 0. 0.

1.202E-02 4176. 3110..1994. 1099. 1.202E-02 33. 0. 0. 0. 0. 0.

1.096E-02 5679. 4343. 3164. 2049. 1.096E-02  269. 0. 0. 0. 0. 0.
1.000E-02 6510. 5411. 4099. 2982. 1.000E-02 1124. 15. 0. 0. 0. 0.

9.120E-03 6862. 5987. 5049. 3879. 9.120E-03 1992. 75. C. 0. 0. 0.

8.318E-03 8083. 6695. 5957. 4768. 8.318E-03 2900. 388. 0. 0. 0. 0.

7.586E-03 8778. 7244. 6711. 5675. 7.586E-03 3794. 947, 0. 0. 0. 0.

6.918E-03 9150. 7861. 7545. 6632. 6.918E-03 4767. 1682. = 0. 0. 0. 0.

6.310E-03 .9431. 8624. 8335. 7563. 6.310E-03 5736. 2577. 7. 0. 0. - 0.

5.754E-03 9766. 9663. 9318. 8573. 5.754E-03 6738. 3521. 56. 0.. o 0.
5.248E-03 9906. 10289. 10094. 9614.. 5.248E-03 7760. 4564. 220. 0. . 0.
4.786E-03 10658. 11063. 10913. 10643. 4.786E-03 8805. 5644. 551, 33. 0. 0.
4.365E-03 11214. 11850. 11602. 11732. 4.365E-03 9903. 6859. 1035. 144, 0. 0.
3.981E-03 11627. 12555. 12264. 12724, 3.981E-03 10948. 8100. 1826. 607. 0. 0.
3.631E-03 12138. 13153. 12960. 13634. 3.631E-03 12137. 9350. 2855. 1343. 73. 0.
3.311E-03 13092. 13886. 13795. 14434. 3.311E-03 13229, 10638. 4082. 2434. 793. 0.
3.020E-03 13364. 14448. 14689. 15298. 3.020E-03 14270. 11874. 5996. 3773. 2258. 675.
2.754E-03 13606. 14847. 15409. 16071. 2.754E-03 15219. 13255. 8320. 5569. 4202. 2550.
2.512E-03 13726. 15295. 15916. 16767. 2.512E-03 16071. 14630. 10894. 8168. 6323. 5330.
2.291E-03 13808. 15602. 16572. 17363. 2.291E-03 16892. 16007. 13662. 11341. 9108. 8311.
2.089E-03 13835. 15820. 16993. 17859.  2.089E-03 17649. 17400. 16541. 15078. 12957. 12433.
1.905E-03 13843. 15891. 17370. 18285. 1.905E-03 18497. 18703. 19149. 18341. 17368. 16647.
1.738E-03 13845. 15919. 17669. 18857. 1.738E-03 19216, 19921. 21415. 21470. 20960. 20369.
1.585E-03 13848. 16447. 18213. 19456. 1.585E-03 19880. 21100. 23966. 24499. 25016. 25366.
1.445E-03 13851. 16466. 18633. 20121. 1.445E-03 20475. 22180. 26117. 27510. 28975. 29953.
1.318E-03 13851. 16470. 18863. 20642. 1.318E-03 21083. 23190. 27993. 30123. 31803. 32606.
1.202E-03 13851. 16472. 19273. 21318. 1.202E-03 21605. 24044. 29786. 32235. 34145. 34740.
1.096E-03 13851. 16472. 19565. 21745. 1.096E-03 22177. 24875. 31339. 34044. 36015. 37065.
1.000E-03 13851. 16472. 19660. 22122. 1.000E-03 22839. 25711. 32968. 35444. 37483. 38640.
9.120E-04 13851. 16472. 19712. 22453.. 9.120E-04 23406. 26537. 34177. 36772. 38864. 39624.
8.318E-04 13851. 16472. 20120. 23085. 8.318E-04 23944. 27191. 35311, 37816. 40004. 40136.
7.586E-04 13851. 16472. 20283. 23642. 7.586E-04 24425. 27832. 36335. 38453. 40558. 40863.
6.918E-04 13851. 16472, 20287. 6.918E-04 24877.- 28416. 37089. 39051. 41031. 41711.

23963.
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6.310E-04 13851.
5.754E-04 13851.
5.248E-04 13851.
4.786E-04 13851.
4.365E-04 13851.
3.981E-04 13851.
3.631E-04 13851
3.311E-04 13851.
3.020E-04 13851.
- 2.754E-04 13851.
2.512E-04 13851.
2.291E-04 13851.
2.089E-04 13851.
1.905E-04 13851.
1.738E-04 13851.
1.585E-04 13851.
1.445E-04 13851,
1.318E-04 13851.
1.202E-04 13851.
1.096E-04 13851.
1.000E-04 13851.
-~ 9.120E-05 13851.
8.318E-05 13851.
7.586E-05 13851.
6.918E-05 13851.
6.310E-05 13851.
5.754E-05 13851.
5.248E-05 13851.
4.786E-05 13851.
4.365E-05 13851.
3.981E-05 13851.
3.631E-05 13851.
3.311E-05 13851.
3.020E-05 13851.
2.754E-05 13851.
2.512E-05 13851.
2.291E-05 13851.
2.089E-05 13851.
1.905E-05 13851.
1.738E-05 13851.
1.585E-05 13851.
1.445E-05 13851.
1.318E-05 13851.
' 1.202E-05 13851.
1.096E-05 13851.
1.000E-05 13851.
0. O

Belw. Lim. 0.

16472.
16472.
16472,
16472.
16472.
16472.
16472.
16472,
16472.
16472.
16472.
16472.
16472.
16472.
16472.
16472.
16472.
16472,
16472.
16472.
16472,
16472.
16472.
16472.
16472.
16472.
16472.
16472.
16472,
16472.
16472.
16472.
16472.
16472,
16472.
16472,
16472.
16472,
16472.
16472.
16472.
16472.
16472.
16472,
16472.
16472.

20288.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289,
20289.
20289.
20289.
20289.
20289.
20289,
20289,
20289,
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.
20289.

0.

24315, 6.310E-04
24711, 5.754E-04
24976, 5.248E-04
25094. 4.786E-04
25112. 4.365E-04
25564. 3.981E-04
25592. 3.631E-04
25593. 3.311E-04
25594, 3.020E-04
25594, 2.754E-04
25594, 2.512E-04
25594, 2.291E-04
25594, 2.089E-04
25594, 1.905E-04
25594, 1.738E-04
25594. 1.585E-04
25594, 1.445E-04-
25594, 1.318E-04
25594, 1.202E-04
25594, 1.096E-04
25594, 1.000E-04
25594, 9.120E-05
25594, 8.318E-05
25594, 7.586E-05
25594. 6.918E-05
25594, 6.310E-05
25594, 5.754E-05
25594, 5.248E-05
25594. 4.786E-05
25594, 4.365E-05
25594, 3.981E-05
25594, 3.631E-05
25594, 3.311E-05
25594, 3.020E-05
25594, 2.754E-05
25594, 2.512E-05
25594, 2.291E-05
25594, 2.089E-05
25594, 1.905E-05
25594. 1,738E-05
25594, 1.585E-05
25594, 1.445E-05
25594, 1.318E-05
25594. 1.202E-05
25594, 1.096E-05
25594. 1.000E-05
Belw. Lim. 0.

25371.
25866.
26392,
26842.
27220.
27769.
28193.
28446.
28711.
29082.
29290.
29489.
29553,
29679.
29732.
29749.
29749,
29749.
29749.
29749.
29749.
29749,
29749,
29749.
29749.
29749.
29749.
29749.
29749.
29749.
29749.
29749.
29749.
29749.
29749.
29749,
29749,
29749.
29749.
29749.
29749,
29749.
29749.
29749.
29749,
29749.

0.

28889.
29464.
29909.
30406.
30792.
31244.
31623.
31955.
32428.
32908.
33301.
33573.
33865.
34290.
34603.
35036.
35294,
35591.
35882.
36038.
36233.
36249.
36294.
36294.
36294.
36294
36294.
36294.
36294.
36294.
736294
36294
36294.
36294,
36294
36294
36294,
36294.
36294,
36294,
36294,
36294,
36294,
36294,
36294
36294.
0.

137727.
38289.
38744,
39108.
39423,
39759.
40125.
40392,
40643.
40810.
41031.
41189.
41390.
41532,
41675.
41734.
41810.
41880.
41903.
41999,
42086.
42115,
42177.
42199.
42242.
42242,
42262.

42287.
42317.
42348,
42376.
42376.
42377.
42398.
42408.
42416.
42418.
42418.
42418.
42418,
42418.
42418.
42418.
42418.
42418.
42418.

0.

39645.
40218.
40704.
40995.
41370.
41672.
41809.
41954,
42062.
42122.
42167.
42186.
42281.
42318.
42359.
42382.
42523.
42533.
42534.
42534,
42534,
42534.
42536.
42536.
42536.
42536.
42536.
42536.
42536.
42537.
42537.
42537.
42537.
42537.
42537.
42537.
42537.
42537.
42537.
42537.
42538.
42538.
42538.
42538.
42538.
42538.

0.

41314.
41627.
41840.
42115.
42229.
42268.
42293.
42309.
42336.
42339.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343,
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343,
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343.
42343,
42343.
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41918.
41982.
41983.
41983.
41983.
41983.
'41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
41983.
.41983.
41983.
41983.
41983.
41983.
41983.
41983. -
41983.



[ Calculation No. PM-1059 | Rev. No. 2 | Attachment G

Page 29 of 60 |

Program Title: ARCON96.

Developed For: U.S. Nuclear Regulatory Commissioh
- Office of Nuclear Reactor Regulation
Division of Reactor Program Management

Date: © June 25,1997 11:00 a.m.

NRC Contacts: 1. Y. Lee Phone: (301) 415 1080
' e-mail: jyll@nrc.gov
J..J. Hayes  Phone: (301) 415 3167
_ e-mail: jjh@nrc.gov
L. A Brown Phone: (301) 415 1232
‘ e-mail: lab2@nrc.gov

Code Developer: J. V. Ramsdell Phone: (509) 372 6316
. e-mail: j_ramsdell@pnl.gov

Code Documentation: NUREG/CR-6331 Rev. 1

The program was prepared for an agency of the United States Government. Neither
the United States Government nor any. agency thereof, nor any of their

employees, makes any warranty, expressed or implied, or assumes any legal
liability or responsibilities for any third party's use, or the results of such

use, of any portion of this program or represents that its use by such third

party would not-infringe privately owned rights.

Program Run 11/30/2004 at 12:14:22
*_******. ARCON INPUT **********

Number of Meteorological Data Files = 5

Meteorological Data File Names _
.C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET -
C:\TRACI'~1_\PEACH_B~-1\ARCON\TlAA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

Height of lower wind instrument (m) = 104
Height of upper wind instrument (m) = 28.0
Wind speeds entered as miles per hour

Ground-level release

Release height (m). = .0
Building Area (m~2) = 2583.6
Effluent vertical velocity (m/s) = .00

Vent or stack flow (m~3/s) = .00

Vent or stack radius (m) = .00
Direction .. intake to source (deg) = 325
-Wind direction sector width (deg) = 90
Wind direction window (deg) =~ = 280-010
Distance to intake (m) = 128
Intake height (m) = 15.2

Terrain elevation difference (m) = .0
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Output file names
H4toCR.log
H4toCR.cfd

Minimum Wind Speed (m/s) = .2
Surface roughness length (m)
Sector averaging constant = 4.0

Il
—
o

.00
.00

Initial value of sigma y
Initial value of sigma z

Expanded output for code testing not selected

Total number of hours of data processed = 43800
Hours of missing data = 464

Hours direction in window = 13467
Hours elevated plume wy/ dir. in window = 0
Hours of calm winds = 384

Hours direction not in window or calm = 29485

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL

AVER. PER. 1 2 4 8 12 24 96 168 360 720 ,
UPPER LIM. 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01 1.00E-01
1.00E-01

LOW LIM. 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05
1.00E-05

ABOVE RANGE 0. 0. 0 0 0 0. 0. 0 0 0.

IN RANGE 13851. 16472, 20289. 25594, 29749. 36294. 42418. 42538. 42343.
41983. : :
‘BELOW RANGE 0. 0. 0. 0. 0. 0. 0. . 0. 0. 0.
ZERO  29485. 26804. 22868. 17327. 13234.  6408. 138. 0. 0. 0.
TOTAL X/Qs  43336. 43276. 43157. 42921. 42983. 42702. 42556. 42538. 42343.
41983. :
% NON ZERO 3196 38.06 47.01 59.63 69.21 84.99 99.68 100.00 100.00 100.00

95th PERCENTILE X/Q VALUES :
1.28E-02 1.25E-02 1.19E-02 1.09E-02 8.98E-03 6.61E-03 3.88E-03 3.40E-03 3.05E-03 2.82E-.
03 S

95% X/Q for standard averaging intervals

0 to 2 hours 1.28E-02
2to8hours . " 1.02E-02
8 to 24 hours 4.48E-03
1 to 4 days 2.97E-03
4 to 30 days 2.66E-03

HOURLY VALUE RANGE

MAX X/Q MIN X/Q
CENTERLINE 1.86E-02 1.49E-03
SECTOR-AVERAGE  1.17E-02 9.35E-04

NORMAL PROGRAM COMPLETION
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Unit 2 Roof Scuttle to Control Room Intake -

5
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACT'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACT'~1\PEACHB~1\ARCON\T1AA88~1.MET
10.36
28.04
2
1
48.50
2583.60
0.00
0.00
0.00
96 90
52.29
48.50
0.00
2RHtoCR1.log
2RHtoCR1.cfd
.
0.22
4.00
1 2 4 8 12 24 96 168 360 720
1 2 4 8 11 22 87 152 324 648
0.00 -0.00
n -
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X/Q CUMULATIVE FREQUENCY DISTRIBUTIONS

X0Q 1
Abv, Lim. OC.
9.120E-03
8.318E-03
7.586E-03
6.918E-03
6.310E-03
5.754E-03
5.248E-03
4.786E-03
4.365E-03
3.981E-03
3.631E-03
3.311E-03
3.020E-03
2.754E-03 24.
2.512E-03 100.
2.291E-03 391.
2.089E-03 872,

cooooo0oLo000

1.905E-03 2147.
1.738E-03 3177.
1.585E-03 3941.
1.445E-03 4489.
1.318E-03 5890.
1.202E-03 6566.

1.096E-03 7146.
1.000E-03 7611
9.120E-04 7865.
8.318E-04 8137.
7.586E-04 9868.

6.918E-04 11102.
6.310E-04 11481.
5.754E-04 11716.
5.248E-04 11835.
4.786E-04 11884.
4.365E-04 11906.
3.981E-04 11918.
3.631E-04 11926.
3.311E-04 11931.
3.020E-04 11932,
2.754E-04 11933.
2.512E-04 11934.
2.291E-04 11934.
2.089E-04 11934.
1.905E-04 11934.
1.738E-04 11934.
1.585E-04 11934.
1.445E-04 11934.
1.318E-04 11934.
1.202E-04 11934,
1.096E-04 11934.
1.000E-04 11934..
9.120E-05 11934,
8.318E-05 11934,
7.586E-05 11934.
6.918E-05 11934.

0.

0.
0.

22.
270.
536.
1620.
3458.
6114.

9554.

14873.
19870.
23742.
28396.
32054.
35538.
37924.
39281.
40149.
40531.
41040.
41531.
41709.
41816.

2 4 8 X0Q 12 24 96 168 . 360 720

0. 0. 0. Abv. Lim. 0. 0. 0. 0. 0. 0.

0. 0. 0. 9.120E-03 0 0. 0. 0. 0. 0.

0. 0. 0. 8.318E-03 0 0. 0.. O 0. 0.

0. 0. 0. 7.586E-03 0 0. 0. .0 0. 0.

0. 0. 0. 6.918E-03 0 0. 0. 0. 0. 0.

0. 0. 0. 6.310E-03 0 0. 0. 0. 0. 0.

0. 0. 0. b5.754E-03 0 0. 0. 0. 0. 0.

0. 0. 0. 5.248E-03 0. 0. 0. 0. 0. 0.

0. 0. 0. 4.786E-03 0. 0. 0. 0. 0. 0.

0. 0. 0. 4.365E-03 0 0. 0. 0. 0. 0.

0. 0. 0. 3.981E-03 0 0. 0. 0. 0. 0.

0. 0. 0. 3.631E-03 0 0. 0. -0 0. 0.

0. 0. 0. 3.311E-03 0 0. 0. 0. 0. 0.

0. 0. 0. 3.020E-03 0. 0. 0. 0. 0. 0.

6. 3. 0. 2.754E-03 0. 0. 0. 0. 0. 0.

37. 16. 12. 2.512E-03 0. 0. 0. 0. 0. 0.

197. 90. 39. 2.291E-03 0. 0. 0. 0. 0. 0.

632. 352. 190. 2.089E-03  13. 0. 0. 0. 0. 0.
1530. 937. 518. 1.905E-03  79. 0. 0. 0. 0. 0.
2334. 1628. 1006. 1.738E-03  216. 1. 0. 0. 0 0
3173. 2344. 1613. 1.585E-03 557.  46. 0. 0. 0 0
3726. 3076. 2275. 1.445E-03 990. 150. 0. 0. 0 0
4604. 3839. 3006. 1.318E-03 1564. 291. 7. 0. 0. 0
5190. .4533. 3741. 1.202E-03 2208. 563.  39. 0. 0. 0
5860. 5274. 4518. 1.096E-03 2922. 867. 60. 0. 0. 0
6611. 6051. 5351. 1.000E-03 3701. 1266. 73. 0. 0. 0
7431. 6881. 6253. 9.120E-04 4523. 1900. 96. = 41. 0. 0
7979. 7731. 7195. 8.318E-04 5467. 2689. 200. 73. 0. 0
9490. 8849. 8153. 7.586E-04 6424. 3567. 356. 97. 0. O
10782. 9865. 9200. 6.918E-04 7387. 4471. 644. 127. 0. 0.
11529. 10614. 10190. 6.310E-04 8445. 5509. 1050. 256.  26.
11966. 11409. 11134. 5.754E-04 9505. 6548. 1470. 531. 124
12500. 12272. 12006. 5.248E-04 10527. 7666. 2312, 964. 283.
12755. 12908. 12962. 4.786E-04 11602. 8836. 3168. 1562. 619.
12940. 13432. 13807. 4.365E-04 12585. 10111. 4397. 2461. 1152.
13581. 14091. 14683. 3.981E-04 13465. 11509. 6168. 3871. 1831.
14063. 14674. 15434.  3.631E-04 14377. 12839. 7986. 5935. 3042.
14544. 15382. 16054. 3.311E-04 15306. 14138. 10047. 8095. 5033.
14644. 15813. 16668. 3.020E-04 16130. 15401. 12487. 10723. 8124.
14676. 16213. 17340. 2.754E-04 16991. 16637. 14914. 13567. 12007.
14686. 16511. 17940. 2.512E-04 17757. 17829. 17485. 16539. 15618.
14689. 16697. 18440. 2.291E-04 18460. 18910. 19717. 19634. 19222.
14690. 16896. 18764. 2.089E-04 19065. 19953. 21895. 22568. 22718.
14690. 17557. 19441. 1.905E-04 19703. 20995. 23986. 25387. 26783.
14690. 18055. 20008. 1.738E-04 20309. 21949. 26004. 28122. 30343.
14691. 18187. 20446. 1.585E-04 20914. 22853. 27754. 30297. 33262.
14691. 18222. 20728. 1.445E-04 21385. 23607. 29302. 32459. 35575.
14691. 18237. 21077. 1.318E-04 21847. 24434. 30823. 34066. 37073.
14691. 18242. 21256. 1.202E-04 22425. 25102. 32172. 35478. 38377.
14691. 18243. 21467. 1.096E-04 22919. 25698. 33112. 36629. 39207.
14691. 18244, 22000. 1.000E-04 23313. 26410. 34242. 37592. 40031..
14691. 18244. 22357." 9.120E-05 23628. 27007. 35337. 38612. 40666.
14691. 18245. 22665. 8.318E-05 23982. 27550. 36157. 39426. 41186.
14691. 18245, 22732. 7.586E-05 24265. 28049. 37069. 39862. 41708.
14691. 18245. 22750. 6.918E-05 24521. 28328. 40326. 41987.

37797.

41964.
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6.310E-05 11934. 14691. 18245, 22760. 6.310E-05 24937. 28795. 38409. 40662. 42192. 41983.
5.754E-05 11934, 14691. 18245, 22761. 5.754E-05 25265. 29250. 38795..41133. 42242. 41983.
5.248E-05 11934. 14691. 18245, 22762. 5.248E-05 25435. 29595. 39379. 41530. 42284. 41983.
4,786E-05 11934. 14691. 18245, 22762. - 4.786E-05 25531. 29858. 39648. 41753. 42302. 41983.
4.365E-05 11934. 14691. 18245, 22762. 4.365E-05 25600. 30056. 39998. 42005. 42343. 41983.
3.981E-05 11934, 14691. 18245, 22763. 3.981E-05 25958. 30486. 40232. 42161. 42343. 41983.
3.631E-05 11934. 14691. 18245. 22763. 3.631E-05 26054. 30652. 40450. 42267. 42343. 41983.
3.311E-05 11934. 14691. 18245. 22763. 3.311E-05 26103. 31025. 40628. 42312. 42343. 41983.
3.020E-05 11934. 14691. 18245. 22763. 3.020E-05- 26119. 31215. 40772. 42355. 42343. 41983.
2.754E-05 11934. 14691. 18245. 22763. 2.754E-05 26126. 31495. 40921. 42372. 42343. 41983.
2.512E-05 11934. 14691. 18245. 22763. 2.512E-05 26130. 31603. 41066. 42431. 42343. 41983.
2.291E-05 11934. 14691. 18245. 22763. 2.291E-05 26131. 31697. 41272. 42458. 42343. 41983.
2.089E-05 11934. 14691. 18245. 22763. 2.089E-05 26132. 32083. 41372. 42472. 42343. 41983.
1.905E-05 11934. 14691. 18245. 22763. 1.905E-05 26132. 32260. 41479. 42474. 42343. 41983.
1.738E-05 11934. 14691. 18245. 22763. 1.738E-05 26132. 32314. 41547. 42484. 42343. 41983.
1.585E-05 11934. 14691. 18245. 22763. 1.585E-05 26132. 32341. 41622. 42487. 42343. 41983.
1.445E-05 11934. 14691. 18245. 22763. 1.445E-05 26132. 32346. 41723. 42489. 42343. 41983.
1.318E-05 11934. 14691. 18245, 22763. 1.318E-05 26132. 32354. 41797. 42513. 42343. 41983.
1.202E-05 11934. 14691. 18245. 22763. 1.202E-05 26132, 32354. 41840. 42514. 42343. 41983.
1.096E-05 11934. 14691. 18245. 22763. 1.096E-05 26132. 32355. 41855. 42515. 42343. 41983.
1.000E-05 11934. 14691. 18245, 22763. 1.000E-05 26132. 32355. 41917. 42519. 42343. 41983.
9.120E-06 11934, 14691. 18245. 22763. 9.120E-06 26132. 32355. 41925. 42523. 42343. 41983.
8.318E-06 11934. 14691. 18245. 22763. 8.318E-06 26132. 32355. 41945. 42523. 42343. 41983.
7.586E-06 11934. 14691. 18245, 22763. 7.586E-06 26132. 32355. 41999. 42523. 42343. 41983.
6.918E-06 11934. 14691. 18245. 22763. 6.918E-06 26132. 32355. 42021. 42523. 42343. 41983.
6.310E-06 11934. 14691. 18245, 22763. 6.310E-06 26132. 32355. 42021. 42524. 42343. 41983.
5.754E-06 11934. 14691. 18245. 22763. 5.754E-06 26132. 32355. 42025. 42524.- 42343. 41983.
5.248E-06 11934. 14691. 18245. 22763. 5.248E-06 26132. 32355. 42117. 42524. 42343. 41983.
4.786E-06 11934. 14691. 18245. 22763. 4.786E-06 26132. 32355. 42123. 42524. 42343. 41983.
4.365E-06 11934. 14691. 18245. 22763. 4.365E-06 26132. 32355. 42126. 42524. 42343. 41983.
3.981E-06 11934. 14691. 18245. 22763. 3.981E-06 26132. 32355. 42127. 42524. 42343. 41983.
3.631E-06 11934. 14691. 18245, 22763. 3.631E-06 26132. 32355. 42127. 42524. 42343. 41983.
3.311E-06 11934. 14691. 18245. 22763. 3.311E-06 26132. 32355. 42128. 42524. 42343. 41983.
3.020E-06 11934. 14691. 18245, 22763. 3.020E-06 26132. 32355. 42128. 42538. 42343. 41983.
2.754E-06 11934. 14691. 18245. 22763. 2.754E-06 26132. 32355. 42128. 42538. 42343. 41983.
2.512E-06 11934. 14691.-18245. 22763. 2.512E-06 26132. 32355. 42128. 42538. 42343. 41983.
2.291E-06 11934. 14691. 18245, 22763. 2.291E-06 26132. 32355. 42128. 42538. 42343. 41983.
2.089E-06 11934. 14691. 18245, 22763. 2.089E-06 26132, 32355. 42128. 42538. 42343. 41983.
~ 1.905E-06 11934. 14691. 18245, 22763. 1.905E-06 26132. 32355. 42128. 42538. 42343. 41983.
1.738E-06 11934. 14691. 18245. 22763. 1.738E-06 26132. 32355. 42128. 42538. 42343. 41983.
1.585E-06 11934. 14691. 18245. 22763. 1.585E-06 26132, 32355. 42128. 42538. 42343. 41983.
-1.445E-06 11934. 14691. 18245. 22763. 1.445E-06 26132. 32355. 42128. 42538. 42343. 41983.
- 1.318E-06 11934. 14691. 18245. 22763. 1.318E-06 26132, 32355. 42128. 42538. 42343. 41983..
1.202E-06 11934, 14691. 18245, 22763. 1.202E-06 26132.. 32355. 42128. 42538. 42343. 41983.
1.096E-06 11934. 14691. 18245. 22763. 1.096E-06 26132. 32355. 42128. 42538. 42343. 41983.
- 1.000E-06 11934. 14691. 18245. 22763. 1.000E-06 26132. 32355. 42128. 42538. 42343. 41983.
Belw.Lim. 0. 0. 0. 0. Belw.Lim. 0. 0. 0. 0. 0. 0.
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Program Title: ARCON96.

Devéloped For: U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Reactor Program Management

"Date: June 25,1997 11:00 a.m.

NRC Contacts: 1. Y. Lee Phone: (301) 415 1080
. e-mail: jyll@nrc.gov
J. J. Hayes  Phone: (301) 415 3167
© e-mail: jjh@nrc.gov
L. A Brown . Phone: (301) 415 1232
e-mail: lab2@nrc.gov

Code Developer: J. V. Ramsdell Phone: (509) 372 6316
e-mail: j_ramsdeli@pnl.gov

Code Documentation: NUREG/CR-6331 Rev. 1

The program was prepared for an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, expressed or implied, or assumes any legal
liability or responsibilities for any third party's use, or the results of such

use, of any portion of this program or represents that its use by such third

party would not infringe privately owned rights.

Program Run 12/ 9/2004 at 13:48:39

Number of Meteorological Data Files = 5

Meteorological Data File Names
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1 . MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

Height of lower wind instrument (m) = 10.4
Height of upper wind instrument (m) = 28.0
Wind speeds entered as miles per hour

Ground-level release

Release height (m) = 485
Building Area (m~2) = 2583.6
Effluent vertical velocity (m/s) = .00

Vent or stack flow (m~3/s) . = .00

Vent or stack radius (m) = .00
Direction .. intake to source (deg) = 096
Wind direction sector width (deg) = 90
Wind direction window (deg) = 051-141
Distance to intake (m) = 523
Intake height (m) : = 485

Terrain elevation difference (m) = .0
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" Qutput file names
2RHtoCR1.log
2RHtoCR1.cfd

Minimum Wind Speed (m/s) ' = 2
Surface roughness length (m) = .10
Sector averaging constant = 4.0
Initial value of sigma y = .00
Initial value of sigma z = .00

Expanded output for code testing not selected

Total number of hours of data processed = 43800
Hours of missing data = 464

Hours direction in window = 11502
Hours elevated plume w/ dir. in window = 0
Hours of calm winds = 432

Hours direction not in window or calm = 31402

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL
AVER. PER. 1 2 4 '8 12 24 96 168 360 720
UPPER LIM. 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02
1.00E-02 '
LOW LIM. 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06

1.00E-06
ABOVE RANGE 0. 0. 0. 0 0. 0. 0. 0. 0. 0.
IN RANGE 11934. 14691, 18245. 22763. 26132. 32355. 42128. 42538. 42343,
41983.
" BELOW RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ZERO  31402. 28585. 24912. 20158. 16851. 10347. 428. 0 0 0

TOTAL X/Qs  43336. 43276. 43157. 42921. 42983. 42702. 42556. 42538. 42343.
41983. :
% NON ZERO 27.54 33.95 4228 53.03 60.80 7577 98.99 100.00 100.00 100.00

95th PERCENTILE X/Q VALUES : : _
1.90E-03 1.77E-03 1.62E-03 1.47E-03 1.21E-03 8.88E-04 5.36E-04 4.52E-04 3.90E-04 3.55E-
04

95% X/Q for standard averaging intervals

0 to 2 hours 1.90E-03
2 to 8 hours 1.33E-03
"~ 8 to 24 hours 5.96E-04
1 to 4 days 4.18E-04
4 to 30 days 3.27E-04

HOURLY VALUE RANGE

MAX X/Q MIN X/Q
CENTERLINE 2.90E-03 2.64E-04
SECTOR-AVERAGE  1.82E-03 1.65E-04

NORMAL PROGRAM COMPLETION |
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Unit 3 Roof Scuttle to Control Room Intake

5
C:\TRACI'~1\PEACHB~ 1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

10.36 : '

28.04

2

1

48.50

2583.60

0.00

0.00

- 0.00

32 90

52.29

48.50

0.00
3RHtoCR1.log
3RHtoCR1.cfd
1

0.22

4.00 '

1 2 4 8 12 24 96 168 360 720

1 2 4 8 11 22 87152324648

0.00 0.00 '
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X/Q CUMULATIVE FREQUENCY DISTRIBUTIONS
2 4 8

X0Q
Abv. Lim.
9.120E-03
8.318E-03
7.586E-03
6.918E-03
6.310E-03
5.754E-03
5.248E-03
4.786E-03
4.365E-03
3.981E-03

3.631E-03

3.311E-03
3.020E-03
2.754E-03
2.512E-03
2.291E-03
2.089E-03
- 1.905E-03
1.738E-03
1.585E-03
1.445E-03
1.318E-03
1.202E-03
1.096E-03
1.000E-03
9.120E-04
8.318E-04
7.586E-04

6.918E-04

6.310E-04
5.754E-04
5.248E-04
4.786E-04
4,365E-04
3.981E-04
3.631E-04
3.311E-04
3.020E-04
2.754E-04
" 2.512E-04
2.291E-04
2.089E-04
1.905E-04
1.738E-04
1.585E-04
1.445E-04
1.318E-04
1.202E-04
1.096E-04
1.000E-04
9.120E-05
8.318E-05
7.586E-05
6.918E-05

1
0.

Rowoooopoooooooe

196.
409,
968.

1316.
1532.
1661.
2140.
2348.
2528.
2656.
2731.
2793,
3514.
4266.
4453,
4573.
4658.
4706.
4738,
4766.
4780.
4792.
4802.
4806.
4810.
4813,
4813.
4813.
4813.
4813,
4813.
4813.
4813.
4813.
4813,
4813.

14813.
4813.
4813.

e e s e e e e e e S

0.

[y
[92]

89.
244.
594.

825.

1051.
1170.
1430.
1584,
1869.
2131.
2553,
2770.
3266.
3901.
4258.
4522.
4760.
4873.
4991.
5424.
5781.
6423.
6506.
6567.
6600.
6623.
6641.
6654.
6658.
6661.
6666.
6667.
6667.
6667.
6667.
6667.
6667.
6667.
6667.

0. O

CO00O00000000 0

ocooooooo00000D

Abv
9.1
8.3
7.5
6.9
6.3

5.2
4.7
4.3
3.9
3.6
3.3
3.0
2.7

4, 0. 2.

27.
98.
321.
517.
696.
924.
1123.
1298.
1525.
1784.
2053.
2315.
2635.
2978.
3275.
3693.
4267.
4738.
5141.
5564.
5942.
6621.
6933.
7262.
7468.
7611.
7732.
8382.
9226.
9357.
9409.
9461.
9485.
9506.
-9522.
9524.
9525.
9531.
9533.

5.754E-03

X0Q 12
. Lim. 0.
20E-03
18E-03
86E-03
18E-03
10E-03

48E-03
86E-03
65E-03
81E-03
31E-03
11E-03
20E-03
54E-03
512E-03

7. 2.291E-03

25.
132. -
265.
435,
598.
777.
951.

1169.
1424,
1641.
1938.
2250.
2569.
2882.

3245,
3690.
4143,
4589.
4992.
5407.

5947.
6367.

6953.
7613.
8292.

8673.

9328.

10112.
10586.
11019.
11377.
11526.
11769.
12392.
12946.
13839.
13927.
13976.

2.089E-03
1.905E-03
1.738E-03
1.585E-03
1.445E-03
1.318E-03
1.202E-03
1.096E-03
1.000E-03
9.120E-04
8.318E-04
7.586E-04
6.918E-04
6.310E-04
5.754E-04
5.248E-04
4.786E-04
4.365E-04
3.981E-04
3.631E-04
3.311E-04
3.020€E-04
2.754E-04
2.512E-04
2.291E-04
2.089E-04
1.905E-04
1.738E-04
1.585E-04
1.445E-04
1.318E-04
1.202E-04
1.096E-04
1.000E-04

8.318E-05
7.586E-05
6.918E-05

©cCooo0o000L00000

0.

0.

9.120E-05

24
0.

Cooo0o000OP00O0

3.
22.
128.
274.
407.
537.
702.
893.
1078.
1303.
1548.
1847.
2195.
2544.
2893.
3279.
3660.
4097.
4582..
5082.
5585.
6102.
6639.
7283.
7806.
8395.
9079.
9768.

10406.
10986.
11564.
12356.
13005.
13505.
13976.
14305.
14712.

96 168 360 720
0. 0. 0 O
0. 0. 0. O
0. 0. 0 O
0. 0. 0 O
0. 0. 0 O
0. 0. 0 O
0. 0. 0. O
0. 0. 0 .0
0. o0 0 O
0. 0. 0. O
0. 0. 0. O
0. 0. 0 . O
0. 0. 0. O
00 0. 0 O
0. 0. 0 0
0. 0 0 0
0. 0. 0 O
0. 0. 0 O
0. 0 0 0 O
0. 0 0 0 O
0. 0 0 0 O
4. 0. 0 0 O
52, 0. 0. 0. O
95. 0. 0. 0. O
175. 0. 0. 0. O,
282. 17. 0. 0. O
401. 32. . 0. 0. O
55. 46. 0. 0. O
695. 74. 0. 0. O
848. 114. 0. 0. 0.
1079. 146. 40. 0. 0.
1366. 171. 95 0. 0.
1707. 226. 111. 0. 0.
2086. 411. 215. 0. O.
2440. 530. 265. 0. O.
2848. 621. 321. 0. O
3328. 877. 419. 141. 0.
3867. 1204. 531. 269. O.
4359. 1655. 811. 500. O.
4996. 2287. 1287. 614.  36.
5534. 2884. 1627. 809. 251.
6155. 3588. 2276. 1165. 542.
6802. 4491. 3046. 1496. 1237.
7481, 5555. 3932, 2163. 1424
8191. 6494. 5198. 2994. 2003.
8960. 7626. 6566. 4313. 2568.
9680. 8807. 7941. 5738. 3526.
10435. 10237. 9458. 7890. 5403.
11248. 11645. 11167. 9698. 7593
12131. 12919. 12911. 12149. 9734,
12998. 14197. 14788. 14521. 13127.
13933. 15619. 16784. 16725. 16780.
14691. 17083. 18567. 19376. 20166.
15530. 18206. 20479. 21909. 23536.
16255. 19523. 21830. 24723. 27169.
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6.310E-05 4813. 6667. 9533. 14011. 6.310E-05 15589. 17140. 20807. 23254. 27061. 29892.
5.754E-05 4813. 6667. 9533. 14034. 5.754E-05 16624. 18077. 22424. 24646. 29471. 32855.
5.248E-05 4813. 6667. 9533. 14052, 5.248E-05 16830. 18735. 23766. 26095. 31135. 35166.
4.786E-05 4813. 6667. 9533. 14063. 4.786E-05 16963. 19600. 25048. 27621. 32993. 36706.
4.365E-05 4813. 6667. 9533. 14063. 4.365E-05 17074. 20109. 26404. 28888. 34229. 38161.
3.981E-05 4813. 6667. 9533. 14064. 3.981E-05 17661. 20998. 27739. 30364. 35252. 39040.
3.631E-05 4813. 6667. 9533. 14074. 3.631E-05 17883. 21427. 28810. 31917. 36350. 40272.
3.311E-05 4813. 6667. 9533. 14075. 3.311E-05 17970. 22249. 29875. 33463. 37394. 40881.

- 3.020E-05 4813. 6667. 9533. 14075. 3.020E-05 17992. 23034. 30954. 34580. 38394. 41249.
2.754E-05 4813. 6667. 9533. 14075. 2.754E-05 18021. 23738. 31894. 35428. 39285. 41433.
2.512E-05 4813. 6667. 9533. 14075. 2.512E-05 18047. 23898. 32839. 36314. 39938. 41710.
2.291E-05 4813. 6667. 9533. 14075. 2.291E-05 18059. 24201. 33667. 37139. 40436. 41890.
2.089E-05 4813. 6667. 9533. 14075. 2.089E-05 18066. 25295. 34469. 37878. 40814. 41927.
1.905E-05 4813. 6667. 9533. 14075. 1.905E-05 18066. 25853.. 35122. 38558. 41123. 41938.
1.738E-05 4813. 6667. 9533. 14075. 1.738E-05 18066. 26095. 35890. 39128. 41399. 41983.
1.585E-05 4813. 6667. 9533. 14075. 1.585E-05 18070. 26173. 36248.. 39513. 41584. 41983.
1.445E-05 4813. 6667. 9533. 14075. 1.445E-05 18070. 26205. 36691. 39889. 41830. 41983.
1.318E-05 4813. 6667. 9533. 14075. 1.318E-05 18070. 26232. 37102. 40248. 42019. 41983.
1.202E-05 4813. 6667. 9533. 14075. 1.202E-05 18070. 26263. 37473. 40571. 42155. 41983.
1.096E-05 4813. 6667. 9533. 14075. 1.096E-05 18070. 26268. 37754. 40775. 42257. 41983.
1.000E-05 4813. 6667. 9533. 14075. 1.000E-05- 18070. 26275. 38451. 40953. 42285. 41983.
9.120E-06 4813. 6667. 9533. 14075. 9.120E-06 18070. 26275. 38685. 41093. 42285. 41983.
8.318E-06 4813. 6667. 9533. 14075. 8.318E-06 18070. 26275. 38933. 41382. 42285. 41983.
7.586E-06 4813. 6667. 9533. 14075. 7.586E-06 18070. 26291. 39160. 41553. 42295. 41983.
6.918E-06 4813. 6667. 9533. 14075. 6.918E-06 18070. 26291. 39317. 41594. 42296. 41983.
6.310E-06 4813. 6667. 9533. 14075. 6.310E-06 18070. 26291. 39602. 41639. 42297. 41983.
5.754E-06 4813. 6667. 9533. 14075. 5.754E-06 18070. 26291. 39842. 41894. 42298. 41983.
5.248E-06 4813. 6667. 9533. 14075. 5.248E-06 18070. 26291. 40303. 41956. 42310. 41983.
4,786E-06 4813. 6667. 9533. 14075. 4.786E-06 18070. 26291. 40545. 41986. 42310. 41983.
4.365E-06 4813. 6667. 9533. 14075. 4.365E-06 18070. 26291. 40619. 42033. 42311. 41983.
3.981E-06 4813. 6667. 9533. 14075. 3.981E-06 18070. 26291. 40633. 42092. 42311. 41983.
3.631E-06 4813. 6667. 9533. 14075. 3.631E-06 18070. 26291. 40633. 42122. 42312, 41983.
3.311E-06 4813. 6667. 9533. 14075. 3.311E-06 18070. 26291. 40633. 42200. 42312. 41983.
3.020E-06 4813. 6667. 9533. 14075. 3.020E-06 18070. 26291. 40656. 42270. 42312. 41983.
2.754E-06 4813. 6667. 9533. 14075. 2.754E-06 18070. 26291. 40657. 42465. 42312. 41983.
2.512E-06 4813. 6667. 9533. 14075. 2.512E-06 18070. 26291. 40657. 42465. 42312. 41983.
2.291E-06 4813. 6667. 9533. 14075. 2.291E-06 18070. 26291. 40657. 42465. 42312. 41983.
2.089E-06 4813. 6667. 9533. 14075. 2.089E-06 18070. 26291. 40657. 42465. 42312. 41983.
1.905E-06 4813. 6667. 9533. 14075. 1.905E-06. 18070. 26291. 40657. 42465. 42312. 41983.
1.738E-06 4813. 6667. 9533. 14075. 1.738E-06 '18070. 26291. 40657. 42465. 42312. 41983.
1.585E-06 4813. 6667. 9533. 14075. 1.585E-06 18070. 26291. 40657. 42465. 42312. 41983,
1.445E-06 4813. 6667. 9533. 14075. 1.445E-06 18070. 26291. 40657. 42465. 42312. 41983,
1.318E-06 4813. 6667. 9533. 14075. 1.318E-06 18070. 26291. 40657. 42465. 42343. 41983.
1.202E-06 4813. 6667. 9533. 14075. 1.202E-06 18070. 26291. 40657. 42465. 42343. 41983.
1.096E-06 4813. 6667. 9533. 14075. 1.096E-06 18070. 26291. 40657. 42465. 42343. 41983.
1.000E-06 4813. 6667. 9533. 14075. 1.000E-06 18070. 26291. 40657. 42465. 42343. 41983.

0. 0. 0. 0. Belw.Lim, 0. 0. 0. 0. 0. 0.

Belw. Lim.
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Program Title: ARCON96.

Devéloped For: U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Reactor Program Management

Date: ~June 25,1997 11:00 a.m.

NRC Contacts: J. Y. Lee Phone: (301) 415 1080
' . e-mail: jylil@nrc.gov
J. ). Hayes  Phone: (301) 415 3167
e-mail; jjh@nrc.gov '
L. A Brown Phone: (301) 415 1232
e-mail: lab2@nrc.gov

Code Developer: J. V. Ramsdell Phone: (509) 372 6316
e-mail: j_ramsdell@pnl.gov

Code Documentation: NUREG/CR-6331 Rev. 1

The program was prepared for an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, expressed or implied, or assumes any legal
liability or responsibilities for any third party's use, or the results of such

use, of any portion of this program or represents that its use by such third

party would not infringe privately owned rights.

Program Run 12/ 9/2004 at 13:52:29

Number of Meteorological Data Files = 5

Meteorological Data File Names '
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

Height of lower wind instrument (m) =  10.4
Height of upper wind instrument (m) =  28.0
" Wind speeds entered as miles per hour

Ground-level release

Release height (m) = 485
Building Area (m~2) = 2583.6
Effluent vertical velocity (m/s) = .00

Vent or stack flow (m~3/s) = .00

Vent or stack radius (m) = .00
Direction .. intake to source (deg) = 032
Wind direction sector width (deg) = 90
Wind direction window (deg) = 347 -077
Distance to intake (m) : = 523
~Intake height (m) = 485

Terrain elevation difference (m) = .0



[ Calculation No. PM-1059 { Rev. No. 2 | Attachment G | Page 40 of 60 |

Output file names
3RHtoCR1.log
3RHtoCR1.cfd

Minimum Wind Speed (m/s) = 2
Surface roughness length {m) = .10
Sector averaging constant = 4.0
Initial value of sigma y .00

Initial value of sigma z .00

Expanded output for code testing not selected

Total number of hours of data processed = 43800
Hours of missing data = 464

Hours direction in window = 4381
Hours elevated plume wy dir. in window = 0
Hours of calm winds = 432

Hours direction not in window or calm = 38523

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL

AVER. PER. 1 2 4 8 12 24 96 168 360 720
UPPER LIM. 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02
1.00E-02 '
LOW LIM. 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
1.00E-06 ' : :
ABOVE RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
IN RANGE 4813. 6667. 9533. 14075. 18070. 26291. 40657. 42465. 42343, 41983.
BELOW RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ZERO  38523. 36609. 33624. 28846. 24913. 16411. 1899. 73. 0 0

TOTAL X/Qs ~ 43336. 43276. 43157. 42921. 42983. 42702. 42556. 42538. 42343.
41983. :
% NON ZERO 11.11 15.41 22.09 3279 42,04 61.57 9554 99.83 100.00 100.00

95th PERCENTILE X/Q VALUES ' '
1.30E-03 9.93E-04 8.80E-04 7.83E-04 6.39E-04 4.73E-04 2.82E-04 2.34E-04 1.92E-04 1.71E-
04

95% X/Q for standard averaging intervals

0 to 2 hours 1.30E-03
2 to 8 hours 6.10E-04
8 to 24 hours 3.18E-04
1 to 4 days 2.19E-04
4 to 30 days 1.54E-04

HOURLY VALUE RANGE

MAX X/Q MIN X/Q
CENTERLINE 2.90E-03 2.38E-04
SECTOR-AVERAGE  1.82E-03 1.49E-04

NORMAL PROGRAM COMPLETION
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Unit 2 Reactor Building Personnel Access Doors to Control Room Intake

5
CATRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET
10.36
28.04
2
1.
0.00
2583.60 -
0.00
0.00
0.00
152 90
72.24
0.00
~0.00
2PDtoCR1.log
2PDtoCR1.cfd
1
0.22
4.00
1 2 4 8 12 24 96 168 360 720
1 2 4 8 11 22 87 152 324 648
0.00 0.00
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X/Q CUMULATIVE FREQUENCY DISTRIBUTIONS

X0Q
Abv. Lim.
9.120E-03
8.318E-03
7.586E-03
6.918E-03
6.310E-03
5.754E-03
5.248E-03

- 4.786E-03
4,365E-03
3.981E-03
3.631E-03
3.311E-03
3.020E-03
2.754E-03
2.512E-03
2.291E-03

2.089E-03

1.905€-03
1.738E-03
1.585E-03
1.445E-03
1.318E-03
1.202E-03
1.096E-03
1.000E-03

9.120E-04

8.318E-04
7.586E-04
6.918E-04
6.310E-04
. 5.754E-04
5.248E-04
4.786E-04
4.365E-04
3.981E-04
3.631E-04

3.311E-04.

3.020E-04
- 2.754E-04
- 2.512E-04
2.291E-04
2.089E-04
1.905E-04
1.738E-04
1.585E-04
1.445E-04
1.318E-04
1.202E-04
1.096E-04
1.000E-04
9.120E-05
8.318E-05
7.586E-05
6.918E-05

1
0.

NOOOOOO0OOO0000OO0000D

99..
177.
737.
1134.
1551.
2117.
2880.
3421.
3877.
4619.
5025.
6651.
7525.
8108.
8222.
8277.
8287.
8291.
8292.
8294.
8294.
8295.
8295.
8295.
8295.
8295.
8295.
8295.
8295.
8295.
8295.
8295.

HUWOOO0O000000000000000000

—
S B
_-h .

2
0.

4

526.
874.
1271.
1688.
2254,
2746.
3275.
3907.
4385,
5470.
6202.
6805.
7124.
7480.
7950.
8287.

.8918.

9761.
10093.
10468.
10512
10517.
10517.
10517.
10517.
10517.

10518.

10518.
10518,
10518.

0.

OO L0000 00DO0000000000D

8
0.

31.
101.
313.
603.
890.
1235.
1677.
2210.
2729.
3313,
3966.
4761.
5567.
6121.
6739.
7304.
7756.
8203.
8763.
9460.
9791,

10230.
10509.
10779.
11259.
11589.
12532.
13018.
13416.
13496.
13508.
13513,

- XoQ
Abv. Lim.
9.120E-03
8.318E-03
7.586E-03 -
6.918E-03
6.310E-03
5.754E-03
5.248E-03
4.786E-03
4.365E-03
3.981E-03
3.631E-03
"3.311E-03
3.020E-03
2.754E-03
2.512E-03
2.291E-03
2.089E-03
1.905E-03
1.738E-03
1.585E-03
1.445E-03

12
0.

OO P OO0 00O000000000000

13.

1.318E-03
1.202E-03
1.096E-03
1.000E-03
9.120E-04

42.
175.
329.
530.
814.
1135,
1590.
2091.
2654.
3288.
4031.
4725.
5406.
6144.
6810.
7525.
8178.
8843.
9556.
10100.

10733.
11368.
11756.
12243,
12688.
13449.
13878.
14312.
14575,
14836.
15275.

O OO OOOO0OOO0000000000D

8.318E-04
7.586E-04
6.918E-04
6.310E-04
5.754E-04
5.248E-04
4.786E-04
4.365E-04
3.981E-04
3.631E-04
3.311E-04
3.020€E-04
2.754E-04
2.512E-04
2.291E-04
2.089E-04
1.905E-04
1.738E-04
1.585E-04
1.445E-04
1.318E-04
1.202E-04
1.096E-04
1.000E-04
9.120E-05
8.318E-05
7.586E-05
6.918E-05

24
0.

COLLLOLPLRLLELELELLOOLL00R

96
0.

COLCLLOLELLLERLELLELOO0L

18197.

=B
[00]

COOO00O000OO00000000000

0.

COO00POOOOO0000O0000000

360 720

0.

OO OO0 000000O0000000

. 0. 0 0 O
22 0. 0 0 0 O
8. 0. 0 0 0 0
4. 0. 0 0 0 O
157 0. 0. 0. 0. O,
299. 4. 0. 0 0 O
475. 40. 0. 0. 0. O
740. 98. 0. 0. 0. O,
1074. 190. 0. 0. 0. 0.
1465. 326. 0. 0. 0. O
1952. 554. 0. 0. 0. O
2549. 863. 0. 0. 0. O
3223. 1261. 10. 0. 0. O
3922. 1661. 54. 0. 0. O
4630. 2190. 113. 0. 0. 0.
5375. 2747. 198. 29. 0. O.
6147. 3422. 354 72. 0. O
6909. 4177. 614. 154 0. O
7711. 5030. 931. 261. 0. O
8446. 6038. 1553. 514.  36.
9221. 6987. 2224. 990. 156.
9927. 8033. 3100. 1429. 395.
10665. 9104. 4114. 2104. 754.
11389. 10224. 5376. 3176. 1372.
12108. 11341, 7104. 4802. 2263
12753. 12402. -8815. 7003. 4016.
13371. 13447. 10792. 9195. 6000.
13926. 14540. 12859. 11551. 8506.
14473. 15514. 14790. 13935. 11273
15015. 16409. 16850. 16836. 15559.
15620. 17248. 18942. 19464. 19933,
16109. 20930. 21969. 23530.

0.
0.
11.
454,
1688.
3237.
5993,
9201.
14962.
20241.
25457,
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6.310E-05 8295. 10518. 13513, 15601. 6.310E-05 16561. 18878. 22749. 24305. 26631. 29786.
5.754E-05 8295. 10518. 13513. 16232, 5.754E-05 16987. 19656. 24474. 26149. 29523. 32805.
5.248E-05 8295. 10518. 13513, 16972. 5.248E-05 17339, 20396. 26236. 28243. 31895. 35361.
4.786E-05 8295. 10518. 13513. 17237. 4.786E-05 17693. 21003. 27757. 30178. 33788. 37446.
4.365E-05 8295. 10518. 13513. 17573. 4.365E-05 18265. 21568. 29036. 31758. 35281. 38905.
3.981E-05 8295. 10518. 13513. 17604. 3.981E-05 18574. 22095. 30108. 33387. 36763. 39621.
3.631E-05 8295. 10518. 13513. 17613. 3.631E-05 19319. 22684. 31239. 34696. 37922. 39758.
3.311E-05 8295. 10518. 13513. 17613. 3.311E-05 19597. 23217. 32203. 35725. 38774. 40127.
3.020E-05 8295. 10518. 13513. 17613. 3.020E-05 19903. 23632. 33135. 36715. 39492. 40175.
2.754E-05 8295, 10518. 13513. 17613. 2.754E-05 20186. 24085. 33929. 37672. 40296. 40506.

" 2.512E-05 8295. 10518. 13513. 17613. 2.512E-05 20305. 24456. 34672. 38300. 40851. 40989.
2.291E-05 8295. 10518. 13513. 17613. 2.291E-05 20618. 24990. 35489, 38790. 41251.  41538.
2.089E-05 8295. 10518. 13513. 17613. 2.089E-05 20841. 25295. 36131. 39241. 41507. 41724.
1.905E-05 8295. 10518. 13513, 17613, 1.905E-05 20947. 25721. 36638. 39634. 41662. 41960.
1.738E-05 8295. 10518. 13513. 17613. 1.738E-05 20962. 26070. 37146. 39966. 41850. 41983.
1.585E-05 8295. 10518. 13513. 17613. 1.585E-05 20968.. 26303. 37512. 40162. 41973. 41983.
1.445E-05 8295. 10518. 13513, 17613. 1.445E-05 20968. 26618. 37865. 40394. 42042. 41983.
1.318E-05 8295. 10518. 13513. 17613. 1.318E-05 20968. 26950. 38360. 40652. 42165. 41983.
1.202E-05 8295. 10518. 13513. 17613. 1.202E-05 20968. 27166. 38584. 40938. 42197. 41983.
1.096E-05 8295. 10518. 13513. 17613. 1.096E-05 20968. 27549. 38865. 41231. 42202. 41983.
1.000E-05 8295. 10518. 13513. 17613. 1.000E-05 20968. 27677. 39011. 41343, 42237. 41983.
9.120E-06 8295. 10518. 13513. 17613. 9.120E-06 20968. 27819. 39240. 41551. 42342. 41983.
8.318E-06 8295. 10518. 13513. 17613. 8.318E-06 20968. 27824. 39347. 41580. 42343. 41983.
7.586E-06 8295. 10518. 13513. 17613. '7.586E-06 20968. 27826. 39494. 41778. 42343. 41983.
6.918E-06 8295. 10518. 13513. 17613. 6.918E-06 20968. 27826. 39748. 41807. 42343. 41983.
6.310E-06 8295. 10518. 13513. 17613. 6.310E-06 20968. 27826. 39807. 41924. 42343. 41983.
5.754E-06 8295. 10518. 13513. 17613. 5.754E-06 20968. 27826. 39944. 41938. 42343. 41983.
5.248E-06 8295. 10518. 13513. 17613. 5.248E-06 20968. 27826. 39983. 42057. 42343. 41983.
4.786E-06 8295. 10518. 13513. 17613. 4.786E-06 20968. 27826. 40187. 42060. 42343. 41983.
4.365E-06 8295. 10518. 13513, 17613. 4.365E-06 20968. 27826. 40350. 42081. 42343. 41983.
3.981E-06 8295. 10518. 13513. 17613. 3.981E-06 20968. 27826. 40382. 42102. 42343. 41983.
3.631E-06 8295. 10518. 13513. 17613.  3.631E-06 20968. 27826. 40461. 42105. 42343. 41983.
3.311E-06 8295. 10518. 13513. 17613. 3.311E-06 20968. 27826. 40556. 42107. 42343. 41983.
3.020E-06 8295. 10518. 13513. 17613. 3.020E-06 20968. 27826. 40577. 42107. 42343. 41983.
2.754E-06 8295. 10518. 13513. 17613, 2.754E-06 20968. 27826. 40697. 42113. 42343.. 41983.
2.512E-06 8295. 10518. 13513. 17613. 2.512E-06 20968. 27826. 40841. 42163. 42343. 41983.
2.291E-06 8295. 10518. 13513. 17613. 2.291E-06 20968. 27826. 40939. 42163. 42343. 41983.
2.089E-06 8295. 10518. 13513, 17613. 2.089E-06 20968. 27826. 40939. 42171. 42343. 41983.
1.905E-06 8295.'10518. 13513. 17613. 1.905E-06 20968. 27826. 40939. 42171. 42343. 41983.
1.738E-06 8295. 10518. 13513. 17613. 1.738E-06 20968. 27826. 40939. 42171. 42343. 41983.
1.585E-06 8295. 10518. 13513. 17613. 1.585E-06 20968. 27826. 40939. 42244. 42343. 41983.
1.445E-06 8295. 10518. 13513. 17613. 1.445E-06 20968. 27826. 40939. 42265. 42343. 41983.
1.318E-06 8295.10518. 13513. 17613. 1.318E-06 20968. 27826. 40939. 42341. 42343. 41983.

- 1.202E-06 8295. 10518. 13513, 17613. 1.202E-06 20968. 27826. 40939. 42341, 42343. 41983.
1.096E-06 8295. 10518. 13513, 17613. 1.096E-06 20968. 27826. 40939. 42341. 42343. 41983.
1.000E-06 8295. 10518. 13513. 17613. 1.000E-06 20968. 27826. 40939. 42341. 42343. 41983.
Belw.Lim. 0. 0. 0. 0. Belw.Lm. 0. 0. 0. 0. 0. 0. .
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Program Title: ARCON96.

Developed For: U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Reactor Program Management

Date; June 25, 1997 11:00 a.m.

NRC Contacts: 1. Y. Lee Phone: (301) 415 1080
"~ e-mail: jyll@nrc.gov
J. J. Hayes  Phone: (301) 415 3167
e-mail: jjh@nrc.gov
L. A Brown Phone: (301) 415 1232
e-mail: lab2@nrc.gov '

Code Developer: 3. V. Ramsdell Phone: (509) 372 6316
e-mail: j_ramsdell@pnl.gov

Code Documentation: NUREG/CR-6331 Rev. 1

The program was prepared for an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, expressed or implied, or assumes any legal
liability or responsibilities for any third party's use, or the results of such

use, of any portion of this program or represents that its use by such third

party would not infringe privately owned rights.

Program Run' 12/ 9/2004 at 13:42:35
3K K K %K % ok XK ARCON INPUT **********

Number of Meteorological Data Files = 5
" Meteorological Data File Names
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
" C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

Height of lower wind instrument (m) = 10.4
Height of upper wind instrument (m) =  28.0
Wind speeds entered as miles per hour

Ground-level release

Release height (m) = .0
Building Area (m”2) = 2583.6
Effluent vertical velocity (m/s) = .00

Vent or stack flow (m~3/s) = .00

Vent or stack radius (m) = .00
Direction .. intake to source (deg) = 152
Wind direction sector width (deg) = 90
Wind direction window (deg) = 107 - 197
Distance to intake (m) = '72.2
Intake height (m) = .0

Terrain elevation difference (m) = .0
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Output file names
2PDtoCR1.log
. 2PDtoCR1.cfd

Minimum Wind Speed (m/s) = .2
Surface roughness length (m) = .10
Sector averaging constant = 4.0
Initial value of sigma y = .00
Initial value of sigma z = .00

Expanded output for code testing not selected

Total number of hours of data processed = 43800
Hours of missing data = 464
Hours direction in window = 7910
Hours elevated plume w/ dir. in window = 0

- Hours of calm winds = 385
Hours direction not in window or calm = 35041

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL _ :
AVER. PER. 1 2 4 8 12 24 96 168 360 720

UPPER LIM. 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02
1.00E-02 '

LOW LIM. 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
1.00E-06 '

ABOVE RANGE 0. 0. 0. 0. 0. 0. 0. 0. O 0. _
IN RANGE ~ 8295. 10518. 13513. 17613. 20968. 27826. 40939. 42341. 42343. 41983.
BELOW RANGE 0. 0. 0. 0. 0. 0. 0. 0. O 0.
ZERO . 35041. 32758. 29644. 25308. 22015. 14876. 1617.  197. 0. - 0.

TOTAL X/Qs  43336. 43276. 43157. 42921. 42983. 42702. 42556. 42538. 42343.
41983. ' _
% NON ZERO - 19.14 2430 3131 41.04 4878 65.16 96.20 . 99.54 100.00 100.00

95th PERCENTILE X/Q VALUES
7.54E-04 7.02E-04 6.37E-04 5.70E-04 4.65E-04- 3.34E-04 1. 93E-04 1.58E-04 1.34E-04 1.17E-
04 . .

95% X/Q for standard averaging intervals

0 to 2 hours 7.54E-04
2 to 8 hours 5.09E-04
8 to 24 hours 2.16E-04
1 to 4 days 1.46E-04

4to30days = 1.06E-04

HOURLY VALUE RANGE

: MAX X/Q MIN X/Q
CENTERLINE 1.44E-03 . 1.88E-04
SECTOR-AVERAGE  9.02E-04 1.18E-04

NORMAL PROGRAM COMPLETION
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Unit 3 Reactor Building Personnel Access Doors to Control Room Intake

5

C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.ME

10.36 :
28.04
2
1 .
0.00
2583.60
0.00
0.00
- 0.00
336 90
72.24
0.00
0.00
3PDtoCR1.log
3PDtoCR1.cfd
1
0.22
4.00
1 2 4 8 12 24 96168 360 720
1 2 4 8 11 22 87152324 648
0.00 0.00

. .
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X/Q CUMULATIVE FREQUENCY DISTRIBUTIONS

- X0Q 1 2 4 8  XOQ 12 24 96 168 360 720
Abv.Lm. 0. 0. 0. 0. Abv.Lm. 0. 0. -0 0. 0. O
9.120E-03 0. . 0. 0. 0. 9.120E-03 0 0. 0. 0. 0. 0.
8.318E-03 0. 0. 0. 0. 8.318E-03 0 0. 0. 0. 0. 0.
7.586E-03 0. 0. 0. 0. 7.586E-03 0 0. 0. 0. 0. - O
6.918E-03 0. 0. 0. 0. 6.918E-03 0 0. 0. 0. 0. 0.
6.310E-03 0. 0. 0. 0. 6.310E-03 0 0. 0. 0. 0. 0.
5.754E-03 0. 0. 0. 0.  5.754E-03 0 0. 0. 0. 0. 0.
5.248E-03 0. 0. 0. 0. 5.248E-03 0 0. 0. 0. 0. 0.

4.786E-03 0. 0. 0. 0. 4.786E-03 0 0. 0. . 0. 0. 0.
4365E-03 0. 0. 0. 0. 4.365E-03 0 0. 0. 0. 0. 0.
3.981E-03 0. 0. 0. 0. 3.981E-03 0. 0. 0. 0. 0. .0
3.631E-03 0. 0. 0. 0. 3.631E-03 0. 0. 0. 0. 0. 0.
3311E-03 0. 0. 0. 0. 3.311E-03 0 0. 0. 0. 0. 0.
3.020e-03 0. 0. 0. 0. 3.020E-03 0 0. 0. 0. 0. 0.
2.754E-03 0. 0. 0. 0. 2.754E-03 0 0. 0. 0. 0. 0.
2.512E-03 0. 0. 0. 0. 2512E03- O 0. 0. 0. 0. 0.
2.291E-03 0. 0. 0. 0. 2.291E-03 0 0. 0. 0. 0. 0.
2089E-03 0. 0. 0. 0. 2.085E-03 0 0. 0. 0. 0. 0.
1.905e-03 0. 0. 0. 0. 1.905E-03 0 0. 0. 0. 0. 0.
1.738E-03 - 0. 0. 0. 0. 1.738E-03 0 0. 0. 0. 0. 0.
1.585E-03 0. 0. 0. 0. 1.585E-03 0 0. O 0. 0. 0.
1.445E-03 4. 0. 0. 0. 1.445E-03 0. 0. G. 0. 0. 0.

" 1.318E-03 44. 7. 0. 0. 1.318E-03 0. 0. 0. 0. 0. 0.

-
©
e

1.202E-03 422. 60. 8. 1.202E-03 0. 0. 0. 0. 0. 0.-
1.096E-03 738. 551. 297. 104. 1.096E-03 0. 0. 0. 0. 0. 0.
1.000E-03 3122. 2028. 1075. 465. 1.000E-03 16. 0. 0 0. 0. . O
9.120E-04 -3943. 2701. 1641. 876. 9.120E-04 144. 0. 0 0. 0. 0.
8.318E-04 4381. 3373. 2200. 1387. 8.318E-04 384. 0. 0. 0. O 0.
7.586E-04 5089. 3841. 3009. 1967. 7.586E-04 741. 15. 0. -0 0. 0.
6.918E-04 5898. 4339. 3672. 2579. 6.918E-04 1226. 88. 0 0. O 0.
6.310E-04 6312. 4687. 4220. 3328. 6.310E-04 1797. 232. 0 0. 0. 0.
5.754E-04 6624. 5334. 4881. 4035. 5.754E-04 2446. 540. 0 0. 0. 0.
5.248E-04 6901. 6416. 5773. 4865. 5.248E-04 3190. ~ 879. 0. - 0. 0. 0.
4.786E-04 7031. 7170. 6596. 5714. 4.786E-04 3979. - 1373. 0. 0. 0. 0.
4.365E-04 7917. 7942. 7416. 6578. 4.365E-04 4816. 1974. 10. 0. 0. 0.
3.981E-04 8526. 8638. 8161. 7533. 3.981E-04 5740. 2691. 128 0. 0. 0.
3.631E-04 9043. 9467. 8808. 8571. 3.631E-04 6668. 3529. 311. 4, 0. 0

3.311E-04 9490. 10153. 9509. 9497. 3.311E-04 7668. 4530. 540. 68. 0. 0.
3.020E-04 9983. 10790. 10257. 10394. 3.020E-04 8711. 5638. 793. 219, 0. 0.
2.754E-04 10261. 11339. 10947. 11224. 2.754E-04 9742. 6742. 1214. 441, 0. 0.

- 2.512E-04 10502. 11696. 12130. 12218. 2.512E-04 10743. 7892. 1961. 1025. 74. 0.
2.291E-04 10626. 12331. 12850. 13049. 2.291E-04 11718. 9075. 2979. 1652. 463. 0.
2.089E-04 10715. 12846. 13480. 13817. 2.089E-04 12683. 10287. 4270. 2648. 1000. 25.
1.905E-04 10745. 13053. 13937. 14311. 1.905E-04 13540. 11617. 6182. 4007. 2176.. 477.
1.738E-04 10753. 13261. 14444, 14939. 1.738E-04 14490. 13043. 8289. 5861. 4124. 2252.
1.585E-0410755. 13303. 14778. 15450. 1.585E-04 15316. 14433. 10824. 8441. 6606. 5434.
1.445E-04 10758. 13332. 15073. 16028. 1.445E-04 16188. 15846. 13373. 11152, 9790. 9090.
1.318E-04 10761. 13346. 15499. 16828. 1.318E-04 16898. 17198. 16101. 14390. 13200. 12830.
1.202E-04 10761. 13350. 15728, 17512, 1.202E-04 17482. 18446. 18522. 18005. 16743. 16486.
1.096E-04 10761. 13351. 16544. 18278. 1.096E-04 18148. 19671. 21172. 21536. 20978. .20633.
1.000E-04 10761. 13351. 16857. 18780. 1.000E-04 18801. 20828. 23458. 24836. 24924. 25542.
9.120E-05 10761. 13352. 17109. 19319. 9.120E-05 19488. 21926. 26014. 27702. 29138. 29380.
8.318E-05 10761. 13352. 17182. 19792. 8.318E-05 20326. 22917. 27821. 29745. 31961. 33386.
7.586E-05 10761. 13352. 17210. 20191. - 7.586E-05 20953. 23766. 29681. 31823. 34583. 36150.
6.918E-05 10761. 13352. 17234. 20713. 6.918E-05 21574. 24629. 31354. 33669. 36597. 37997.
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6.310E-05 10761. 13352. 17238. 21045. 6.310E-05 22107. 25335. 32969. 35269. 38054. 38909.
5.754E-05 10761. 13352, 17239. 21767. 5.754E-05 22703. 26003. 34276. 36435. 39273. 39788.
5.248E-05 10761. 13352, 17240. 22346. 5.248E-05 23342. 26637. 35482. 37645. 40370. 41072.
4,786E-05 10761. 13352. 17241, 22613. 4.786E-05 23832. 27280. 36398. 38637. 40903. 41812.
4.365E-05 10761. 13352. 17241. 22859. 4.365E-05 24309. 27927. 37291. 39615. 41348. 41921.
3.981E-05 10761..13352. 17241. 22898. 3.981E-05 24686. 28491. 37919. 40334. 41804. 41983.
3.631E-05 10761. 13352. 17241. 22919. 3.631E-05 25521. 29047. 38433. 40869. 42014. 41983.
3.311E-05 10761. 13352. 17241. 22922. 3.311E-05 25956. 29611. 39000. 41336. 42280. 41983.
3.020E-05 10761. 13352, 17241. 22924.  3.020E-05 26297. 30009. 39405. 41661. 42327. 41983.
2.754E-05 10761. 13352. 17241. 22925. 2.754E-05 26725. 30688. 39776. 41863. 42333, 41983.
' 2.512E-05 10761. 13352. 17241. 22925. 2.512E-05 26905.  31095. 40077. 41962. 42337. 41983.
2.291E-05.10761. 13352. 17241. 22926. 2.291E-05 27146. 31641. 40406. 42007. 42339. 41983.
2.089E-05 10761. 13352. 17241. 22926. 2.089E-05 27299. 32021. 40608. 42080. 42343. 41983.
1.905E-05 10761. 13352. 17241. 22926. 1.905E-05 27425. 32402. 40809. 42146. 42343. 41983.
1.738E-05 10761. 13352. 17241, 22926. 1.738E-05 27455. 32838. 41035. 42199, 42343. 41983.
1.585E-05 10761. 13352. 17241. 22926. 1.585E-05 27467. 33208. 41220. 42305. 42343. 41983.
1.445E-05 10761. 13352. 17241. 22926.  1.445E-05 27473. 33622. 41362.  42350. 42343. 41983.
1.318E-05 10761. 13352. 17241. 22926. 1.318E-05 27475. 34076. 41522. 42458. 42343. 41983.
1.202E-05 10761. 13352. 17241. 22926. 1.202E-05 27475. 34362. 41604. 42466. 42343. 41983.
1.096E-05 10761. 13352. 17241. 22926. 1.096E-05 27475. 34762. 41649. 42470. 42343. 41983.
1.000E-05 10761. 13352. 17241. 22926. 1.000E-05 27476. 34921. 41758. 42472. 42343. 41983.
9.120E-06 10761. 13352. 17241. 22926. 9.120E-06 27476. 35036. 41816. 42473. 42343. 41983.
8.318E-06 10761. 13352, 17241. 22926. 8.318E-06 27476. 35038. 41903. 42474. 42343. 41983.
7.586E-06 10761. 13352. 17241. 22926. 7.586E-06 27476. 35039. 41920. 42534. 42343.  41983.
6.918E-06 10761. 13352. 17241. 22926. 6.918E-06 27476. 35039. 41965. 42534. 42343. 41983.
6.310E-06 10761. 13352. 17241. 22926. 6.310E-06 27476. 35039. 42063. 42534. 42343. 41983.
5.754E-06 10761. 13352, 17241. 22926. 5.754E-06 27476. 35039. 42074. 42537. 42343. 41983.
5.248E-06 10761. 13352. 17241. 22926. 5.248E-06 27476. 35039. 42167. 42537. 42343. 41983.
4.786E-06 10761. 13352. 17241. 22926. 4.786E-06 27476. 35039. 42168. 42537. 42343. 41983.
4.365E-06 10761. 13352. 17241. 22926. 4.365E-06 27476. 35039. 42214. 42537. 42343. 41983.
3.981E-06 10761. 13352. 17241. 22926. 3.981E-06 27476. 35039. 42240. 42537. 42343. 41983.
3.631E-06 10761. 13352. 17241. 22926. 3.631E-06 27476. 35039. 42296. 42537. 42343. 41983.
3.311E-06 10761. 13352. 17241. 22926. 3.311E-06 27476. 35039. 42305. 42537. 42343. 41983.
3.020E-06 10761. 13352. 17241, 22926. 3.020E-06- 27476. 35039. 42305. 42538. 42343. 41983.
2.754E-06 10761. 13352, 17241. 22926. 2.754E-06 27476. 35039. 42327. 42538. 42343. 41983.
2.512E-06 10761. 13352. 17241. 22926. 2.512E-06 27476. 35039. 42342. 42538. 42343. 41983.
2.291E-06 10761. 13352. 17241. 22926. - 2.291E-06 27476. 35039. 42343. 42538. 42343. 41983.
2.089E-06 10761. 13352. 17241. 22926. 2.089E-06 27476. 35039. 42343. 42538. 42343. 41983.
1.905E-06 10761. 13352. 17241. 22926. 1.905E-06 27476. 35039. 42343. 42538. 42343. 41983.
1.738E-06 10761. 13352. 17241. 22926. 1.738E-06 27476. 35039. 42343. 42538. 42343. 41983.
1.585E-06 10761. 13352. 17241. 22926. 1.585E-06 27476. 35039. 42343. 42538. 42343. 41983.
1.445E-06 10761. 13352. 17241. 22926. 1.445E-06 27476. 35039. 42343. 42538. 42343. 41983.
" 1.318E-06 10761. 13352. 17241. 22926. 1.318E-06 27476. 35039. 42343. 42538. 42343. 41983.
1.202E-06 10761. 13352. 17241. 22926. 1.202E-06 27476. 35039. 42343. 42538. 42343. 41983.
1.096E-06 10761. 13352. 17241. 22926. 1.096E-06 27476. 35039. 42343. 42538. 42343. 41983.
1.000E-06 10761. 13352. 17241. 22926. 1.000E-06 27476. 35039. 42343. 42538. 42343. 41983.
Belw.Lim. 0. 0. 0. 0. Belw.Lim. 0. 0. 0. 0. 0. 0. ' :
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Program Title: ARCON96.

Developed For: U.S. Nuclear Regulatory Commission -
Office of Nuclear Reactor Regulation
Division of Reactor Program Management

Date: June 25, 1997 11:00 a.m.

NRC Contacts: 1. Y. Lee Phone: (301) 415 1080
e-mail: jyll@nrc.gov
J. ). Hayes  Phone: (301) 415 3167
e-mail: jjh@nrc.gov
L. A Brown Phone: (301) 415 1232
e-mail: lab2@nrc.gov

Code Developer J. V. Ramsdell Phone: (509) 372 6316
e-mail; j_ramsdell@pni.gov

Code Documentation: N'UREG/CR-6331 Rev. 1

The program was prepared for an agency of the United States Government. Neither

the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, expressed or implied, or assumes any legal
liability or responsibilities for any third party's use, or the results of such
use, of any portion of this program or represents that its use by such third

" party would not infringe privately owned rights.

Program Run 12/ 9/2004 at 16:03:54

Number of Meteorological Data Files = 5

Meteorological Data File Names
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

Height of lower wind instrument (m) = 104
Height of upper wind instrument (m) = 28.0
Wind speeds entered as miles per hour

Ground-level release

Release height (m) = .0
Building Area (m~2) = 2583.6
Effluent vertical velocity (m/s) = .00

Vent or stack flow (m~3/s) = . .00

Vent or stack radius (m) = .00
Direction .. intake to source (deg) = 336
Wwind direction sector width (deg) = 90
Wind direction window (deg) = 291 -021
Distance to intake (m) = 722
Intake height (m) = .0

Terrain-elevation difference (m) = 0
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Output file names
3PDtoCR1.log
3PDtoCR1.cfd

Minimum Wind Speed (m/s) = 2
Surface roughness length (m) = .10
Sector averaging constant = 4.0
Initial value of sigma y = .00
Initial value of sigma z = .00

Expanded output for code testing not selected

Total number of hours of data processed = 43800
Hours of missing data = 464
Hours direction in window = 10376
Hours elevated plume w/ dir. in window = 0]

- Hours of calm winds = 385
Hours direction not in window or calm = 32575

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL .
AVER. PER. -1 2 4 8 12 24 96 168 360 720
UPPER LIM.  1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02
1.00E-02
LOW LIM. 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 -1.00E-06
1.00E-06 '
ABOVE RANGE - 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
IN RANGE 10761. 13352. 17241. 22926. 27476. 35039. 42343. 42538. 42343.
41983. :
BELOW RANGE 0. 0. 0. 0. 0. 0. 0. - 0. 0. 0.
ZERO  32575. 29924. 25916. 19995. 15507.  7663. 213. 0. 6. 0
TOTAL X/Qs  43336. 43276. 43157. 42921. 42983. 42702. 42556. 42538. 42343.
41983. . . : '
% NON ZERO 2483 30.85 3995 5341 63.92 82.05 '99.50 100.00 100.00 100.00

95th PERCENTILE X/Q VALUES
1.04E-03 9.82E-04 8.38E-04 7.39E-04 6.01E-04 4.28E-04 2.48E-04 2.19E-04 1.91E-04 1.75E-
04 : -

95% X/Q for standard averaging intervals

0 to 2 hours 1.04E-03
2 to 8 hours 6.39E-04
8 to 24 hours 2.72E-04
1 to 4 days 1.87E-04
4 to 30 days 1.64E-04

HOURLY VALUE RANGE -

MAX X/Q MIN X/Q
CENTERLINE 1.52E-03 1.34E-04
SECTOR-AVERAGE - 9.52E-04 8.41E-05

NORMAL PROGRAM COMPLETION
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Unit 2 Railroad Bay Doors to Control Room Intake

5
CATRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET
10.36 C .
28.04
2 .
1
0.00
2583.60
0.00
0.00
0.00
129 90
100.80
0.00
0.00
2RDtoCR1.log
2RDtoCR1.cfd
1
0.22 _ _
400 _ '
1 2 4 8 12 24 96 168 360 72
1 2 4 8 11 22 87152 324648
0.00 0.00
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X/Q CUMULATIVE FREQUENCY DISTRIBUTIONS
X0Q 1 2 4 8 - X0Q 12 24 96 168 360 720 -
Abv.Lim. 0. 0. 0. 0. Abv.Lim. 0. 0. 0. 0. 0. .0

- 9.120E-04 0. 0. 0. 0. 9.120E-04 0. Q. 0. C. 0. 0.
8.318E-04 0. 0. 0. 0. 8.318E-04 0. 0. 0. 0. 0. 0.
7.586E-04 6. 1. 0. 0. 7.586E-04 0. 0. 0. 0. 0. 0.

- 6.918E-04 26. 17. 7. 0. 6.918E-04 0. 0. 0. 0. 0 0.
6.310E-04 217. 143. 92. 39. 6.310E-04 0. 0. 0. 0. 0. 0.
5.754E-04 543. 381. 270. 149. 5.754E-04 11. 0. 0. 0. 0. 0.
5.248E-04 1271. 1001. 728. 437.  5.248E-04 48. 0. 0. 0. 0. 0.
4.786E-04 1854. 1567. 1229. 815. 4.786E-04 210. . O. 0. 0. 0. 0.
4.365E-04 2392. 2136. 1718. 1230. 4.365E-04 459. . 22. 0. 0. 0. 0.
3.981E-04 3589. 2940. 2340. 1738. 3.981E-04 795, 75. 0. 0. 0. 0.
3.631E-04 4343. 3704. 2986. 2342. 3.631E-04 1179. 231. S0 0. 0. 0
3.311E-04 5120. 4290. 3671. 2955. 3.311E-04 1707. 434. 0. 0. 0. 0.
3.020E-04 6375. 5324. 4471. 3693. 3.020E404 2256.  659. 12.. 0. 0. 0.
2.754E-04 6878. 6019. 5298. 4478. 2.754E-04 2903. 964. 35. 0. 0. 0.
2.512E-04 7153. 6436. 6139. 5457. 2.512E-04 3670. 1469. 47. 0. 0. 0.
2.291E-04 9549. 8112. 7428. 6541. 2.291E-04 4512. 2052. 127. 0. o 0.
2.089E-04 10281. 8843. 8318. 7437. 2.089E-04 5478. 2701. 200. 49, 0. 0.

. 1.905E-04 10473. 9361. 8921. 8278. 1.905E-04 6474. 3455. 349. '96. 0. 0.
1.738E-04 10565. 9764. 9646. 9072. 1.738E-04 7446. 4279. 680. 182. 0. O
1.585E-04 10594. 10265. 10196. 9770. 1.585E-04 8376." 5190. 1044. 274. 8. 0.
1.445E-04 10604. 11140. 10765. 10557. 1.445E-04 9284. 6136. 1675. 465. 96. 0.
1.318E-04 10610. 11409. 11264. 11219. 1.318E-04 10132. 7218. 2344. 933. 355. 0.
1.202E-04 10612, 11807. 11540. 11863. 1.202E-04 10929. 8332. 3168. 1527. 623. 0.
1.096E-04 10614. 12681. 12178. 12628. 1.096E-04 11664. 9524. 4261. 2482. 967. 141.
1.000E-04 10615. 12711. 12435. 13194. 1.000E-04 12440. 10684. 5794. '3732. 1701. 685.
9.120E-05 10615. 12747. 12797. 13634. ' 9.120E-05 13170. 11956. 7374. 5220. 2676. 1496.
8.318E-05 10615. 12748. 13183. 14361. 8.318E-05 13961. 13228. 9283. 7470. 4404. 2644.
7.586E-05 10615. 12748. 13972, 14973. 7.586E-05 14663. 14435. 11222.. 9873. 7301. . 4704.
6.918E-05 10615. 12748. 14380. 15427. 6.918E-05 15297. 15540. 13455. 12585. 10650. 7924.
6.310E-05 10615. 12748. 14659. 15813. 6.310E-05 15986. 16681. 15621. 15044. 13738. 11503.
5.754E-05 10615. 12748. 15525. 16435, 5.754E-05 16529. 17760. 18017. 17645. 17025. 16820.
5.248E-05 10615. 12748. 15694. 16646. 5.248E-05 17135. 18721. 20030. 20460. 21107. 22556.
4.786E-05 10615. 12748. 15727.16973. 4.786E-05 17721, 19667. 21975. 23120. 24534, 27004.
4.365E-05 10615, 12748. 15736. 17289. 4.365E-05 18261. 20470. 23821. 25393. 27750. 30258.
3.981E-05 10615. 12748. 15736. 17699. 3.981E-05 18653. 21251, 25673. 27720. 30696. 33451.
3.631E-05 10615. 12748. 15736. 18452. 3.631E-05 19224. 21945. 27083. 29722. 32801. 35620.
3.311E-05 10615. 12748. 15736. 18798. 3.311E-05 19599, 22715. 28827. 31709. 34703. 37489.
3.020€-05 10615. 12748. 15736. 19006. 3.020E-05 19960. 23333. 30139. 33427. 36335. 38703.
2.754E-05 10615. 12748. 15736. 19938. 2.754E-05 20330. 23909. 31533. 34864. 37466. 39532.-
2.512E-05 10615. 12748. 15736. 19962. 2.512E-05 20870. 24561. 32580. 36033. 38502. 39775.
2.291E-05 10615. 12748, 15736. 19994. 2.291E-05 21447. 25119. 33825. 37060. 39269. 40100.
2.089E-05 10615. 12748. 15736. 19994. 2.089E-05 21745. 25504. 34924. 38033. 40323. 40829.
1.905E-05 10615. 12748. 15736. 19994. 1.905E-05 22250. 25895. 35661. 38752. 41074. 41337.
1.738E-05 10615. 12748. 15736. 19994. 1.738E-05 22517. 26450. 36200. 39284. 41501. 41676.

~ 1.585E-05 10615. 12748. 15736. 19994. 1.585E-05 22678. 26844. 36995. 39912, 41720. 41772.
1.445E-05 10615. 12748, 15736. 19994. 1.445E-05 22818. 27223. 37469. 40285. 41860. 41953. -
1.318E-05 10615. 12748. 15736. 19994. 1.318E-05 22907. 27514. 38026. 40884. 42053. 41983.
1.202E-05 10615. 12748. 15736. 19994. 1.202E-05 23341. 28062. 38349. 41098. 42231. 41983. .
1.096E-05 10615. 12748. 15736. 19994. 1.096E-05 23427. 28288. 38784. 41228. 42263. 41983.
1.000E-05 10615. 12748. 15736. 19994. 1.000E-05 23449. 28548. 39214. 41366. 42297. 41983.

9.120E-06 10615. 12748. 15736. 19994. 9.120E-06 23452. 28974. 39548. 41484. 42308. 41983.
8.318E-06 10615. 12748, 15736. 19994, 8.318E-06 23452. 29122. 39717. 41582. 42328. 41983.
7.586E-06 10615. 12748. 15736. 19994.  7.586E-06 23452. 29335. 39931. 41822. 42330. 41983.
6.918E-06 10615. 12748. 15736. 19994. 6.918E-06 23452. 29492. 40126. 41869. 42332. 41983.
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6.310E-06 10615, 12748. 15736. 19994. 6.310E-06 23452. 29581. 40331. 41933. 42335. 41983.
5.754E-06 10615. 12748, 15736. 19994. 5.754E-06 23452. 30134. 40572. 42061. 42336. 41983.
5.248E-06 10615. 12748. 15736. 19994. 5.248E-06 23452. 30157. 40629. 42132. 42337. 41983.
4.786E-06 10615. 12748. 15736. 19994. 4.786E-06- 23452. 30168. 40743. 42142. 42342. 41983.
4,365E-06 10615. 12748. 15736. 19994. 4.365E-06 '23452. 30168. 40879. 42174. 42342. 41983.
3.981E-06 10615. 12748. 15736. 19994. 3.981E-06 23452. 30168. 40910. 42271. 42343. 41983.
3.631E-06 10615. 12748. 15736. 19994. 3.631E-06 23452. -30168. 41134. 42301. 42343. 41983.
3.311E-06 10615. 12748. 15736. 19994. 3.311E-06 23452. 30168. 41181. 42350. 42343. 41983.
3.020E-06 10615. 12748. 15736. 19994. 3.020E-06 23452. 30168. 41251, 42374. 42343. 41983.
2.754E-06 10615. 12748, 15736. 19994. 2.754E-06 23452. 30168. 41276. 42403. 42343. 41983.
2.512E-06 10615. 12748. 15736. 19994. 2.512E-06 23452, 30168. 41299. 42406. 42343. 41983.
2.291E-06 10615. 12748. 15736. 19994, 2.291E-06 23452, 30168. 41337. 42414. 42343. 41983.
2.089E-06 10615. 12748. 15736. 19994. 2.089E-06 23452. 30168. 41372. 42460. 42343. 41983.
1.905E-06 10615. 12748. 15736. 19994. 1.905E-06 23452. 30168. 41383. 42460. 42343. 41983.
1.738E-06 10615. 12748. 15736. 19994. 1.738E-06 23452. 30168. 41398. 42466. 42343. 41983.
1.585E-06 10615. 12748. 15736. 19994. 1.585E-06 23452. 30168. 41444. 42468. 42343. 41983.
1.445E-06 10615. 12748. 15736. 19994. 1.445E-06 23452. 30168. 41670. 42468. 42343. 41983.
1.318E-06 10615. 12748. 15736. 19994. 1.318E-06 23452. 30168. 41670. 42468. 42343. 41983.
1.202E-06 10615. 12748. 15736. 19994. 1.202E-06 23452. 30168. 41670. 42468. 42343. 41983.
1.096E-06 10615. 12748. 15736. 19994, 1.096E-06 23452. 30168. 41670. 42468. 42343. 41983.
1.000E-06 10615. 12748, 15736. 19994. 1.000E-06 23452. 30168. 41670. 42469. 42343. 41983.
9.120E-07 10615. 12748. 15736. 19994. 9.120E-07 23452. 30168. 41670. 42469. 42343. 41983.
8.318E-07 10615. 12748. 15736. 19994. 8.318E-07 23452. 30168. 41670. 42490. 42343. 41983.
7.586E-07 10615. 12748. 15736. 19994, 7.586E-07 23452. 30168. 41670. 42490. 42343. 41983.
6.918E-07 10615, 12748. 15736. 19994. 6.918E-07 23452. 30168. 41670. 42490. 42343. 41983.
6.310E-07 10615. 12748. 15736. 19994. 6.310E-07 23452. 30168.. 41670. 42490. 42343. 41983.

- 5.754E-07 10615. 12748. 15736. 19994. 5.754E-07 23452. 30168. 41670. 42490. 42343, 41983.
5.248E-07 10615. 12748, 15736. 19994. 5.248E-07 23452. 30168. 41670. 42490. 42343. 41983.
4.786E-07 10615. 12748. 15736. 19994. 4.786E-07 23452. 30168. 41670. 42490. 42343. 41983.
4.365E-07 10615. 12748, 15736. 19994. 4.365E-07 23452. 30168. 41670. 42490. 42343. 41983.
3.981E-07 10615. 12748. 15736. 19994. 3.981E-07 23452. 30168. 41670. 42490. 42343. 41983.
3.631E-07 10615. 12748. 15736. 19994. 3.631E-07 23452. 30168. 41670. 42490. 42343. 41983.
3.311E-07 10615. 12748, 15736. 19994, 3.311E-07 23452. 30168. 41670. 42490. 42343. 41983.
3.020E-07 10615. 12748. 15736. 19994. 3.020E-07 23452. 30168. 41670. 42490. 42343. 41983.
2.754E-07 10615. 12748. 15736. 19994. 2.754E-07 23452. 30168.. 41670. 42490. 42343. 41983.
2.512E-07 10615. 12748, 15736. 19994. 2.512E-07 23452. 30168. 41670. 42490. 42343. 41983.
2.291E-07 10615. 12748, 15736. 19994, 2.291E-07 23452. 30168. 41670. 42490. 42343. 41983.
2.089E-07 10615. 12748, 15736. 19994. 2.089E-07 23452. '30168. 41670. 42490. 42343. 41983.
1.905E-07 10615. 12748. 15736. 19994. 1.905E-07. 23452. 30168. 41670. 42490. 42343. 41983.
1.738E-07 10615. 12748. 15736. 19994. 1.738E-07 23452. 30168. 41670. 42490. 42343. 41983.
1.585E-07 10615. 12748. 15736. 19994. 1.585E-07 23452. 30168. 41670. 42490. 42343. 41983.
1.445E-07 10615. 12748. 15736. 19994. 1.445E-07 23452. 30168. 41670. 42490. 42343. 41983.
1.318E-07 10615. 12748, 15736. 19994. 1.318E-07 23452. 30168. 41670. 42490. 42343. 41983.
1.202E-07 10615. 12748. 15736. 19994. 1.202E-07 23452. 30168. 41670. 42490. 42343. 41983.
1.096E-07 10615. 12748. 15736. 19994. 1.096E-07 23452. 30168. 41670. 42490. 42343. 41983.
1.000E-07 10615. 12748. 15736. 19994. 1.000E-07 23452. 30168. 41670. 42490. 42343. 41983.

~ Belw.Lim. 0. 0. 0. 0. Belw.Lim. 0. 0. 0. 0. 0.
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Program Title: ARCON96.

Developed For: U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Reactor Program Management

Date: June 25,1997 11:00 a.m.

NRC Contacts: 1. Y. Lee Phone: (301) 415 1080
: e-mail: jyll@nrc.gov
J. J. Hayes  Phone: (301) 415 3167
_ e-mail: jjh@nrc.gov
L. A Brown Phone: (301) 415 1232
e-mail: lab2@nrc.gov

Code Developer: 1. V. Ramsdell Phone: (509) 372 6316
e-mail: j_ramsdell@pnl.gov

Code Documentation: NUREG/CR-6331 Rev. 1

The program was prepared for an agency of the United States Government. Neither

the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, expressed or.implied, or assumes any legal

liability or responsibilities for any third party's use, or the results of such

use, of any portion of this program or represents that its use by such third

party would not infringe p_rivately owned rights.
Program Run 12/10/2004 at 12:03:15

Number of Meteorological Data Files = 5

‘Meteorological Data File Names ' .
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

Height of lower wind instrument (m) = 104 -
Height of upper wind instrument (m) = 28.0
Wind speeds entered as miles per hour

Ground-level release

Release height (m) = .0
Building Area (m”2) = 2583.6
Effluent vertical velocity (m/s) = .00

Vent or stack flow (m~3/s) = ~ .00

Vent or stack radius (m) = .00
Direction .. intake to source (deg) = 129
Wind direction sector width (deg) = 90
Wind direction window (deg) = 084-174
Distance to intake (m) = 100.8
Intake height (m) = .0

Terrain elevation difference (m) = .0
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Output file narhes
2RDtoCR1.log
2RDtoCR1.cfd

Minimum Wind Speed (m/s) = 2
Surface roughness length (m) = .10
Sector averaging constant = 4.0
Initial value of sigma y = .00
Initial value of sigma z = .00

Expanded output for code testihg not selected

Total number of hours of data processed = 43800
Hours of missing data = 464
Hours direction in window = 10230
Hours elevated plume w/ dir. in window = 0

- Hours of calm winds = 385
Hours direction not in window or calm = 32721

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL

AVER. PER. 1 2 4 8 12 24 9% 168 360 720

UPPER LIM. 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03
1.00E-03 :

LOW LIM. 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07
1.00E-07 : _ _

ABOVE RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

INRANGE 10615, 12748. 15736. 19994, 23452, 30168. 41670. 42490. 42343.
41983. .

BELOW RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

ZERO  32721. 30528. 27421. 22927. 19531. 12534.  886.  48. 0. o

TOTAL X/Qs  43336. 43276. 43157. .42921. 42983. 42702. 42556. 42538. 42343
41983. :

% NON ZERO.  24.49 29.46 36.46 46.58 54.56 70.65 97.92 99.89 100.00 100.00

95th PERCENTILE X/Q VALUES
4.54E-04 4.35E-04 4.09E-04 3.74E-04 3.08BE-04 2.27E-04 1.36E-04 1.14E-04 9.62E-05 8.70E-
05 '

95% X/Q for standard averaging intervals

0 to 2 hours 4.54E-04
2 to 8 hours 3.48E-04
8 to 24 hours 1.53E-04
1 to 4 days 1.06E-04
4 to 30 days 7.95E-05

HOURLY VALUE RANGE

- MAXX/Q MIN X/Q
CENTERLINE 7.65E-04 1.02E-04
SECTOR-AVERAGE - 4.79E-04 6.37E-05

NORMAL PROGRAM COMPLETION
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Unit 3 Railroad Bay Doors to Control Room Intake

5
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET
©10.36 :

28.04

2

1

0.00

2583.60

0.00

0.00

0.00
359 90

100.80

0.00

0.00
3RDtoCR1.log
3RDtoCR1.cfd
d

0.22-

4.00 ' '

1 2 4 8 12 24 96168 360 720

1 2 4 8 11 22 87152324648

0.00 0.00
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X/Q CUMULATIVE FREQUENCY DISTRIBUTIONS

X0Q
Abv. Lim.
9.120E-04
8.318E-04
7.586E-04
6.918E-04
6.310E-04
5.754E-04
5.248E-04
4,786E-04
4.365E-04
3.981E-04
3.631E-04
3.311E-04
3.020E-04
2.754E-04
2.512E-04

2.291E-04

2.089E-04
1.905E-04
1.738E-04
1.585E-04
© 1.445E-04
1.318E-04
-~ 1.202E-04
1.096E-04
1.000E-04
9.120E-05
8.318E-05
7.586E-05
6.918E-05
6.310E-05
5.754E-05
5.248E-05
4.786E-05
4.365E-05
3.981E-05
.~ 3.631E-05
3.311E-05
3.020E-05
2.754E-05
2.512E-05
2.291E-05
2.089E-05
1.905E-05
1:738E-05
1.585E-05
1.445E-05
1.318E-05
1.202E-05
1.096E-05
1.000E-05
9.120E-06
8.318E-06
7.586E-06
6.918E-06

1
0.
0.
0.
5.
17.
223.
677.

1472.
1879.
2147.
2903.
3327.
3644.
4300.
4458,
4552.
5315.
5887.
6248.
6659.
7033.
7250.
7422.
7533.
7578.
7596.
7602.
7604.
7609.
7610.
7610.
7610.
7610.
7610..
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.
7610.

2

0.

0.
0.
0.
6.

114,
386.

879.
1235.
1585.
1961.
2261.
2514.
3104.
3793.
4247.
4917.
5482.
6226.
6802.
7340.
8212.
8498.
8703.
9227.
9390.
9477.
9535.
9596.
9643.
9657.
9673.
9680.
9682.
9682.
9682.
9682.
9682.
9682.
9682.
9682.

9682

9682.
9682.
9682.
9682.
9682.
9682.
9682.
9682.
9682.
9682.
9682.
9682.
9682.

4

8
0. O
0.
0.
0.
0.

61.
1596.
438.

691.

987.
1389.
1762.
2131.

3128.
3614.
4351.
4963.
5524.
6091.
6682,
7507.
8254.
8694,
9208.
9659

10088.
10451.
11325.
11646.
11824,
12300.
12608.

12697.
12752.

12811.

12848.
12872.
12878.
12890.
12892.

. 12892.
12892.

12892.
12892.
12892.
12892.
12892.
12892.
12892.
12892.
12892.

12892.

12892.
12892.

o9oQo

2563.

X0Q 12
~ Abv. Lim. 0.
9.120E-04 Q.
8.318E-04 0.
7.586E-04 0.
6.918E-04 0.
14. 6.310E-04
79. 5.754E-04
200. 5.248E-04
360. 4.786E-04
564. 4.365E-04
819. 3.981E-04
1101. 3.631E-04
1484. 3.311E-04
1894. 3.020E-04
2363. 2.754E-04
2876. 2.512E-04
3478. 2.291E-04
4160. - 2.089E-04
4951. * 1.905E-04
5650. 1.738E-04
6310. 1.585E-04
7021. 1.445E-04
7726. 1.318E-04
8366. 1.202E-04
9212. 1.096E-04
9727. 1.000E-04
10151. 9.120E-05
10686. 8.318E-05
11546. 7.586E-05
12255. 6.918E-05
12843. 6.310E-05
13438. 5.754E-05
13775. 5.248E-05
14312. 4.786E-05
14798. 4.365E-05
15263. 3.981E-05
16271. 3.631E-05
16649. 3.311E-05
16754. 3.020E-05
17526. 2.754E-05
17759. 2.512E-05
17837. 2.291E-05
17876. 2.089E-05
17916. 1.905E-05
17961. 1.738E-05
17973. 1.585E-05
17975. 1.445E-05
17982. 1.318E-05
17984. 1.202E-05
17984. 1.096E-05
17984. 1.000E-05
17984.  9.120E-06
17984. 8.318E-06
17984. 7.586E-06
6.918E-06

17984.
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24
0.

0.
0.
0.
0.

0.
0.
21.
83.
164.
299.
477.
719.
1000.
1342.
1767.
2246,
2802.
3385.
4093.
4785.
5593,
6425.
7145,
7903.
8693.
9418.

10154.
11002.
11655,
12253.
12867.
13607. -
14411,
15109.
15692.
16361.
16905.
17424,
17996.
18863.
19372.
19756.
20402.
21068.-
21358.
21601.
21766.
22006.
22237.
22294,
22317.
22340.
22360.
22375.

96

168
0.

0.

oL e®

360

oLPoe

0.

0.
0.
0

0

371.
624.
940.
1372.
2329.
3459.
4764.
6376.

8465.
10393.
12755.
15371.
18063.
20394.
22789.
25162.
27469.
29558,
31414,
3290s.
34187.
35628.
36846.

. 38110.
. 38943,
39641.
40144.
40450.
40756..
40988.
41377.
41637.

720

201.
379.
699.
1289.
1877.
3674.
5576.
8389.

109109.

14434,

17806.
21304.
24789.
27683.
30567.
33432.
35293.
37269.

38903.
39710.
40397.
41061.

41505.
41641.
41881.
42099.
42182.
42256.
42322..
42343.

0.
0.
239.
1009.
1691,
3263.
5653.
8862.
12880.
17061.
22475.
26951,
30607.
33778.
36102.
38497.
39862.
40718.
41316.
41599,
41940.
41983.
41983.
41983.
41983,
41983.
41983,
41983.
41983.
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6.310E-06 7610. 9682. 12892. 17984. 6.310E-06 22376. 30130. 39558. 41762. 42343. 41983.
5.754E-06 7610. 9682. 12892. 17984. 5.754E-06 22379. 30669. 40018. 41989. 42343. 41983.
5.248E-06 7610. 9682. 12892. 17984. 5.248E-06 22381. 30898. 40238. 42093. 42343. 41983.
4.786E-06 7610. 9682. 12892. 17984. 4.786E-06 22381. 30922. 40441. 42106. 42343. 41983.
4.365E-06 7610. 9682. 12892. 17984. 4.365E-06 22381. 30933. 40607. 42241. 42343. 41983.
3.981E-06 7610. 9682. 12892, 17984, 3.981E-06 22381. 30947. 40740. 42270. 42343. 41983.
3.631E-06 7610. 9682. 12892. 17984. 3.631E-06 22381. 30986. 41018. 42337. 42343. 41983.
3.311E-06 7610. 9682. 12892. 17984. 3.311E-06 22381. 30988. 41394. 42389. 42343. 41983.
3.020E-06 7610. 9682.12892. 17984. 3.020E-06 22381. 30988. 41448. 42422. 42343. 41983.
2.754E-06 7610. 9682. 12892.17984. 2.754E-06 22381. 30989. 41473. 42444. 42343. 41983.
2.512E-06 7610. 9682. 12892, 17984. 2.512E-06 22381. 30989. 41511. 42449, 42343. 41983.
2.291E-06 7610. 9682. 12892. 17984. 2.291E-06 22381. 30989. 41607. 42449, 42343. 41983.
2.089E-06 7610. 9682. 12892. 17984. 2.089E-06 22381. 30989. 41639. 42453. 42343. 41983.
1.905E-06 7610..9682. 12892. 17984. 1.905E-06 22381. 30989. 41707. 42515. 42343. 41983.
1.738E-06 7610. 9682. 12892. 17984. 1.738E-06 22381. 30989. 41712, 42515. 42343, 41983.
1.585E-06 7610. 9682. 12892. 17984. 1.585E-06 22381. 30989. 41774. 42515. 42343. 41983.
1.445E-06 7610. 9682. 12892. 17984. 1.445E-06 22381. 30989. 41905. 42515. 42343. 41983.
1.318E-06 7610. 9682. 12892. 17984. 1.318E-06 22381. 30989. 41957. 42515. 42343. 41983.
1.202E-06 7610. 9682. 12892. 17984. 1.202E-06 22381. 30989. 41958. 42515. 42343. 41983.
1.096E-06 7610. 9682. 12892. 17984. 1.096E-06 22381. 30989. 41961. 42538. 42343. 41983.
1.000E-06 7610. 9682. 12892. 17984. 1.000E-06 22381. 30989. 41961. 42538. 42343. 41983.
9.120E-07 7610. 9682. 12892. 17984. 9.120E-07 22381. 30989. 41961. 42538. 42343. 41983,
8.318E-07 7610. 9682. 12892. 17984. 8.318E-07 22381. 30989. 41961. 42538. 42343. 41983.
7.586E-07 7610. 9682. 12892. 17984. 7.586E-07 22381. 30989. 41961. 42538. 42343. 41983.
6.918E-07 7610. 9682. 12892. 17984. 6.918E-07 22381. 30989. 41961. 42538. 42343. 41983.
6.310E-07 7610. 9682.12892. 17984. 6.310E-07 22381. 30989. 41961. 42538. 42343. 41983.
5.754E-07 7610. 9682. 12892. 17984. 5.754E-07 22381. 30989. 41961. 42538. 42343. 41983.
5.248E-07 7610. 9682. 12892. 17984. 5.248E-07 22381. 30989. 41961. 42538. 42343. 41983.
4.786E-07 7610. 9682. 12892. 17984, 4.786E-07 22381. 30989. 41961. 42538. 42343. 41983.
4.365E-07 7610. 9682. 12892. 17984. 4.365E-07 22381. 30989. 41961. 42538. 42343. 41983.
3.981E-07 7610. 9682. 12892. 17984. 3.981E-07 22381. 30989. 41961. 42538. 42343. 41983.
3.631E-07 7610. 9682. 12892. 17984. 3.631E-07 22381. 30989. 41961. 42538. 42343. 41983.
3.311E-07 7610. 9682. 12892. 17984. 3.311E-07 22381. 30989. 41961. 42538. 42343. 41983.
3.020E-07 7610. 9682. 12892, 17984. 3.020E-07 22381, 30989. 41961. 42538. 42343. 41983.
2.754E-07 7610. 9682.12892. 17984. 2.754E-07 22381. 30989. 41961. 42538. 42343. 41983.
2.512E-07 7610. 9682. 12892. 17984. 2.512E-07 22381. 30989. 41961. 42538. 42343. 41983.
2.291E-07 7610. 9682. 12892. 17984. 2.291E-07 22381. 30989. 41961. 42538. 42343. 41983.
2.089E-07 7610. 9682. 12892. 17984. 2.089E-07 22381. 30989. 41961. 42538. 42343. 41983.
1.905E-07 7610. 9682.12892. 17984. 1.905E-07 22381. 30989. 41961. 42538. 42343. 41983.
1.738E-07 7610. 9682. 12892. 17984. 1.738E-07 22381. 30989. 41961. 42538. 42343. 41983.
1.585E-07 7610. 9682. 12892, 17984. 1.585E-07 22381. 30989. 41961. 42538. 42343. 41983.
1.445E-07 7610. 9682. 12892. 17984. 1.445E-07 22381. 30989. 41961. 42538. 42343. 41983.
1.318E-07 7610. 9682. 12892. 17984. 1.318E-07 22381. 30989. 41961. 42538. 42343. 41983.
1.202E-07 7610. 9682. 12892. 17984. 1.202E-07 22381. 30989. 41961. 42538. 42343. 41983.
1.096E-07 7610. 9682. 12892. 17984. 1.096E-07 22381. 30989. 41961. 42538. 42343. 41983.
1.000E-07 7610. 9682. 12892. 17984. 1.000E-07 22381. 30989. 41961. 42538. 42343. 41983.
Belw. Lim. 0. 0. 0. 0. Belw.Lm. 0. 0. 0. 0. 0. 0.
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Program Title: ARCONGS6.

Developed For: U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Reactor Program Management

- Date: June 25, 1997 11:00 a.m.

NRC Contacts: 1. Y. Lee Phone: (301) 415 1080
e-mail: jyll@nrc.gov
J. J. Hayes  Phone: (301) 415 3167
. e-mail: jjh@nrc.gov
L. A Brown Phone: (301) 415 1232
e-mail: lab2@nrc.gov

Code Developer: J. V. Ramsdell' Phone: (509) 372 6316
- e-mail: j_ramsdell@pnl.gov

Code Documentation: NUREG/CR-6331 Rev. 1

. “The program was prepared for an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, expressed or implied, or assumes any legal
liability or responsibilities for any third party's use, or the results of such

use, of any portion of this program or represents that its use by such third

party would not infringe privately owned rights.

Program Run 12/10/2004 at 12:03:54

Number of Meteorological Data Files = 5

Meteorological Data File Names
C:\TRACI'~1\PEACHB~1\ARCON\T1AA84~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA85~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA86~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA87~1.MET
C:\TRACI'~1\PEACHB~1\ARCON\T1AA88~1.MET

Height of lower wind instrument (m) = 10.4
Height of upper wind instrument (m) =  28.0
Wind speeds entered as miles per hour

Ground-level release

Release height (m) = .0
Building Area (m”2) = 2583.6
Effluent vertical velocity (m/s) = .00

Vent or stack flow (m~3/s) = .00

Vent or stack radius (m) = .00
Direction .. intake to source (deg) = 359
Wind direction sector width (deq) = 90
Wind direction window (deg) = 314-044
Distance to intake (m) = 100.8

Intake height (m) = .0
Terrain elevation difference (m) = .0
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Output file names
3RDtoCR1.log
3RDtoCR1.cfd

Minimum Wind Speed (m/s) = 2

Surface roughness length (m) = .10
Sector averaging constant = 4.0
Initial value of sigma y = .00
Initial value of sigma z = .00

Expanded output for code testing not selected

Total number of hours of data processed = 43800
Hours of missing data = 464
Hours direction in window = 7225
Hours elevated plume w/ dir. in window = 0
Hours of calm winds = 385

- Hours direction not in window or calm = 35726

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL _ _

AVER. PER. 1 2 4 8 12 24 9% - 168 360 720

UPPER LIM. 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03
1.00E-03 '

LOW LIM. 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07
1.00E-07

ABOVE RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. .

INRANGE . 7610. 9682. 12892, 17984. 22381. 30989. 41961. 42538. 42343. 41983.
BELOW RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

- ZERO  35726. 33594. 30265. 24937. 20602. 11713. 595. 0. 0. . 0.

TOTALX/Qs ~43336. 43276. 43157. 42921. 42983, 42702. 42556. 42538. 42343,
41983. - __ | |
%NONZERO ~ 17.56 2237 29.87 4190 5207 7257 98.60 100.00 100.00 100.00

95th PERCENTILE X/Q VALUES
4.36E-04 3.74E-04 3.29E-04 2.88E-04 2.34E-04 1.67E-04 9 90E-05 8.49E- 05 6.84E-05 6.17E-
05

95% X/Q for standard averaging intervals

“0to2hours ~ 4.36E-04
2to8 hours . 2.38E-04
8to24 hours  1.07E-04
1 to 4 days 7.62E-05

. 4to30days - 5.59E-05

HOURLY VALUE RANGE

MAX X/Q MIN X/Q
CENTERLINE . 7.65E-04 7.24E-05
SECTOR-AVERAG_E 4.79E-04 4.54E-05

NORMAL PROGRAM COMPLETION



