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1.0  Purpose/Objective

Determine atmospheric dispersion factors {x/Q’s) for accident analyses using Regulatory Guide 1.145 and 1.194
methodologies as requested in Entergy/Pilgrim Contract Order Number 4500534887 (Reference 1).

2.0  Assumptions and Key Assumptions

» The maximum allowable plume centerlme height is assumed to be the same as the annual average mixing layer
height.

» Gamma y/Q's were determined using a relative concentration of 1.0 for a single radionuclide, Xe-133. Thisis a
conservative assumption supported by aeolus3 test uns documented in this calculation.

o Distance from the Main Stack and the Turbine Building to the Low Population Zone (LPZ) is assumed to be the
same as the distance from the Reactor Building to the LPZ. This is reasonable considering the distance in
question (6840 meters).

o Releases from the Reactor Building vent are at a height that is less than 2.5 times the height of adjacent solid
structures and are therefore assumed to be ground level releases.

The Yard release point.s assumed fo be a ground level release.

No building wake credit is taken for the Yard release point although plume meander credit is accounted for.
Releases from the Turbine Building roof are at a height that is less than 2.5 times the helght of adjacent solid
structures and are therefore assumed to be ground level releases.

o Releases from the Turbine Building roof exhausters are assumed to occur from the roof exhauster that is closest to
the receptor locations.

» Releases from the Turbine Building Reactor Feed Pump area roof exhausters are assumed {o be funneled to one
release location.

¢ Releases from the Reactor Building Truck Lock are at a height that is less than 2.5 times the height of adjacent
solid structures and are therefore assumed to be ground level releases.

e Forground level releases modeled using the computer code aeolus3, terrain heights are not used. (Per Reg.
Guide 1.145, release-point and receptor elevations are assumed to be the same.)

A key assumption is any assumption or limitation that must be verified prior'to using the results and/or conclusions of a
calculation for a safety-related task. There are no key assumptions in the present calculation.

30  Designlinput

o The meteorological data used in these analyses were obtained from References 5 and 6; they cover a five-year
period from 1996 to 2000.1
The wind speed classes used in the aeolus3 computer runs were obtained from Reference 7.
Distances from the Main Stack, Reactor Building, and Turbine building to the Exclusion Area Boundary (EAB) were
determined using References 8, 9, and 10.

o Terrain heights between the Main Stack and the EAB, with respect to the grade at the base of the Mam Stack,
were determined using Reference 8.

» Plume rise was not allowed even though the SGTS would be on.

' Five years of hourly meteorological data were used because Reg. Guide 1.194 states that a five year period is considered to be
reprensentative of long-term trends at most sites. The five year period from 1996 to 2000 was used in order to compare results
with a previous calculation performed by PNPS (PNPS-1-ERHS-11.B-3).
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» Al other design inputs were received from the Pilgrim Nuclear Power Station (Reference 2); the data are
presented in Exhibit 1.

» The 0-8time interval for the LPZ ¥/Q’s in Reg. Guide 1.145 was conservatively subdivided info two intervals,
namely 0-2 and 2-8. The 0-2 interval is more suitable for short term releases than the 0-8 interval.

Wind speed group upper limits '
(Reference 7) 045, 1.0, 2.0, 3.0,4.0,5.0,6.0, 8.0, 10.0, 13.0, 18.0, >18.0m/sec {use 22.4)

Distances from Release Points to Exclusion Area Boundary?
= (References 8, 9, 10)

Reactor Turbine
SECTOR Main Stack Building Bullding
(based on True North) Dist.(m) Dist. (m)* Dist. (m)*
N 373.2 492 534
NNE : 492 486 528
NE 492 486 528
ENE 516 510 558
E - 660 585.6 571.2
ESE 801.6 565.2 554.4
SE 540 471.6 415.2
SSE 393.6 350.4 302.4
) 2952 331.2 279.6
SSW 270 301.2 255.6
SwW 270 301.2 255.6
WSwW 270 301.2 255.6
w 285.6 320.4 277.2
WNW 310.8 4116 344.4
NwW 310.8 5076 . 498
NNW 313.2 511.2 498

* Distances determined from the nearest point on the building to the EAB within a 45-degree sector centered on the
compass direction of interest (Reg. Guide 1.145).

2 The exclusion zone over water is 500 yards (1500 feet) from the Intake structure head wall. The area would be a roughly
rectagular shape runnig from property line to property line, and along the N 11690 grid line of the plant coordinate system (see
drawing C2).
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o Temain heights are the maximum values from the release point grade to receptor.

DESCRIPTION VALUE
Sensor heights of primary meteorological tower above stack grade 220', 33’
Delta-temperature sensor separation 220'-33' = 187" -

Units for all met parameters

ws — mph; wd - degrees from True North;
temperature — degrees Fahrenheit; delta-
temperature - degrees Fahrenheit per 187

Main Stack Release Point: grade at stack base 65'

Main Stack Release Point: height above stack base grade 335

Main Stack Release Point: height of adjacent solid structures =15
4000 scfm

Main Stack Accident Flow rate (used in ARCON96 for downwash effect)
Main Stack diameter ,

28.75 inches or 0.73 meters

Effective height, MS release point to Control Room intake

335~ (73-65) = 321"

Effective height, MS release point to Technical Support Center intake

335’ (intake is below stack grade)

Turbine Building grade elevation 23'
Turbine Building Release Point: elevation 108'
Turbine Building Release Point: release height above grade 85'
Turbine Building Release Point: cross-sectional area for building wake 2116m?
Turbine Building Reactor Feed Pump Release Point: grade 23
Turbine Building Reactor Feed Pump Release Point (RFP): elevation 82’
Turbine Building Reactor Feed Pump Release Point: release height 59'
Turbine Building Reactor Feed Pump Release Point: cross-sectional )
area for building wake 406m
Reactor Building Vent Release Point: grade 23
Reactor Building Vent Release Point: elevation 182

l
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DESCRIPTION VALUE
Reactor Building Vent Release Point: release height above grade 159’
Reactor Building elevation for building wake effects 166’ (Reference 11)
Reactor Building Vent Release Point: cross-sectional area for building - 1886m?
wake ‘
Reactor Building Truck Lock Release Point: grade 23'
Reactor Building Truck Lock Release Point: elevation 43'
Reactor Building Truck Lock Release Point: release height 20'
Reactor Building Truck Lock Release Point: cross-sectional area for
1382m2
building wake
Control Room Receptor: grade elevation 23'
Control Room Receptor: elevation of air intake 73
Control Room Receptor: distance and direction to Main Stack 8007, 303°
Control Room Receptor: distance and direction to Turbine Building roof ,
138', 207°
exhausters o
‘I Control Room Receptor distance and direction to Turbme Bmldmg » mmo
186', 273°
Reactor Feed Pump Area
Control Room Receptor. distance and direction to Reactor Building vent 160', 285°
Control Room Receptor: distance and direction to Reactor Building truck .
Lock . 248', 315° .
Control Room Receptor: distance and direction to Reactor Building North | 150’ (rounded down to 45m in the ARCON96
Wall run), 345°
Technical Support Center Receptor. grade elevation 23
Technical Support Center Receptor. height of air intake above grade 10’
Technical Support Center Receptor: distance and dlrectlon from intake to .
920', 304°
Main Stack
Technical Support Center Receptor: distance and direction to Turbine ,
o e 190’, 256°
Building roof exhausters
- | Technical Support Center Receptor: dlstance and direction to Turbine .
300, 285°
Building RFP
Technical Support Center Receptor. distance and direction to Reactor .
i 280", 290°
Building vent :
Technical Support Center Receptor; distance and direction to Reactor 390° 310°
Bullding truck Lock '
Technical Support Center Receptor: distance and direction to Reactor 240’ 3050
Building North Wall ’ .
Reactor Building North Wall Release Pomt grade 23
Reactor Building North Wall Release Point: release heights above grade 20m
Reactor Building North Wall Release Point: cross-sectional area for 1850m2
building wake
Annual average mixing height 630m

Exclusion area boundary distances and terrain heights

See Drawings, use actual property line north
of Rocky Hill Road
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DESCRIPTION VALUE
Yard Area Release Point: release height, receptor height, 0
Yard Area Release Point: receptor height ' 0
o . Use circular rings at 10, 50, 100, 200, 300,
Yard Area Release Point: site boundary/EAB distances from Yard Area 400, and 500m
Wind speed to be assigned to calms 0.225 m/sec (0.5 mph)

Distance to LPZ (assumed the same for all release points) © 6840m
N 0.
NNE O
NE O
ENE 0.
0
4
7

E
ESE

L I ] .
[N R=NeoNoNolNal

. SE R
Main Stack Release Point: LPZ terrain heights above MS grade SSE 53.3
e ez i e . Ssw 102.1

: SW 59.4

WSW 59.4
W 41.1
WNW 32.0

NW 7.6

NNW 0.0

40  Computing Environment

The computer runs in this calculation involved the use of computer codes aeolus3 and ARCONI6 and were carried out
on the HP 8000/785 CPU running the HP UX B.10.20 operating system and a Dell Optiplex GX240 (serial number
DVKPM11) running the Microsoft Windows XP operating system, respectively. Computer codes aeolus3 and
ARCONGY6 are listed in the Framatome-ANP Computer Software Index. They are safety-related computer codes used
to produce atmospheric dispersion factors using the methodologies of Regulatory Guides 1.145 and 1.194,
respectively. There are no open software error reports for aeolus3 or ARCON96. The software installation test record
for ARCONGSS for the present calculation is provided in Attachment D.

50  Quality Assurance

- This work was performed under Framatome's Quélity Assurance Program, and Framatome Procedure 0402-01
(Preparing and Processing FANP Calculations) was followed.

6.0 Calculations

Meteorological data recorded by the onsite meteorblogical monitoring system at Pilgrim Nuclear Power Stétion from
January 1996 through December 2000 and evaluated in Reference 5 were used in determing the x/Q's. These data
were reformatted for use with computer code ARCONSG in Reference 6.

Input requirements for the aeolus3 computer code are provided in Attachment A. Inputs for all aeolus3 runs are
provided in Attachment B. Input/output for all ARCONSG runs are provided in Attachment E.

I
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The input and output files have been stored on the FANP COLD server for archival storage and written to a compact
disc for PNPS. A listing of the file names is provided in Attachment C.
Other cases were included for informational purposes and potential future use.

7.0 _Resultleonclusion

The following tables present atmospheric dispersion factors (x/Q’s) determined using Regulatory Guide 1.145 and
1.194 methodologies, as implemented in computer codes aeolus3 and ARCONSE respectively, which are suitable for
use in accident analyses. The appropriate Main Stack to Control Room and Main Stack to Technical Support Center
%/Q's for use in radiological habitability analyses are presented in Tables 7.8 and 7.9.

Note that the %/Q's for MS to the CR and TSC (in Tables 7.1 and 7.2) are for direct transfer from the stack to the
respective air intakes. They do not include the contributions of recirculation effects as specified in Reg. Guide 1.194.
The applicable logic from this guide is as follows:

e The maximum non- fum'lgétlon X IQ valie obtained for the 0-2 hour inferval dsing“éeolué3 whichimplements the” ~ * ~

Reg .Guide 1.145 methodology, was compared to the correspondmg value obtained using the ARCONS6
methodology, and the higher value was selected for use in habitability assessments,

e The X/Q values obtained using the ARCONS6 methodology for the 2-8 hour and 8-24 hour intervals are the values
to be used in habitability assessments,

o For the remaining time intervals (namely, 24-96 and 96-720 hours), a weighted average of the X /Q values
obtained using both methodologies are the values to be used in habitability assessments.

The equation used to perform the weighted average for each interval is:

210=0*(x/0Q) +23*(2/Q) 1724

RG1.145 v ARCONYS

The appropriate MS to CR and TSC ¢/Q's for use in radlologncal habitability analyses are presented in Tables 7.8 and
7.9 under the heading RG 1.194.

Table 7.1: Control Room Atmospheric Dispersion Factors {Concentration ¥/Q) From ARCONS6

To=> : Control Room :
From = Main Stack* Turbine TB Reactor Reactor Reactor Reactor
Building Feed Pump | Building Vent | Building Truck | Building North

‘ Area Lock Wall

Time Interval (s/m3) (s/m3) (s/m3) (s/m3) (s/m3) (s/m3)
0 -2hours 4.01E-07 3.56E-03 1.99E-03 1.76E-03 9.72E-04 2.36E-03
2 -8 hours 3.02E-07 3.11E-03 1.69E-03 1.25E-03 7.52E-04 1.60E-03
8 - 24 hours 6.18E-08 1.26E-03 6.67E-04 4,26E-04 2.80E-04 6.10E-04
1 -4 days 5.89E-08 1.10E-03 5.17E-04 3.67E-04 1.93E-04 4 .37E-04
4 - 30 days 5.05E-08 9.52E-04 4,67E-04 3.15E-04 1.61E-04 3.51E-04

* These %/Q's are not o be used as-is for radlologlcal habitability analyses per Reg. Guide 1.194; see Table 7.8.
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Table 7.2: Technical Support Center Atmospheric Dispersion Factors (Concentration ¢/Q) From ARCON96

To=D> Technical Support Center
From=» | Main Stack* Turbine TB Reactor Reactor Reactor Reactor
DL Building Feed Pump | Building Vent { Building Truck | Building North
SR Area Lock Wall

Time Interval - (§/m3) (s/m3) (s/m3) (s/m3) (s/m3) (s/m3)
0 - 2 hours 5.14E-07 1.72E-03 7.73E-04 6.94E-04 4.27E-04 1.04E-03
2 -8 hours 3.85E-07 1.54E-03 6.40E-04 4.91E-04 3.45E-04 7.44E-04
8 — 24 hours 8.04E-08 5.67E-04 2.55E-04 1.67E-04 1.27E-04 2.83E-04
1 -4 days 7.48E-08 4.96E-04 1.86E-04 1.41E-04 9.13E-05 1.85E-04
4 —- 30 days 6.46E-08 4,10E-04 1.69E-04 1.22E-04 7.39E-05 1.63E-04

* These %/Q's are not to be used as-is for radiological habitability analyses per Reg. Guide 1.194; see Table 7.9.

Table 7.3: EABILPZ Atmogbheric Dispersion Factors for Main Stack Releases From aeolus3

Receptor Time Concentration |  Critical - | Distance | Gamma™ Sector Distance
Interval »/Q (s/m3) Sector (m) from ¥/Q {s/m3) (m) from
{(hours) MS

EAB Fumigation | 1.820E-04 SsW 2700 9.960E-05 Ssw 2700

0-2 2.812E-06 SSE 3936 7.390E-06 WNW 310.8

LPZ Fumigation | 1.908E-05 S 6840.0 1.503E-05 SSE 6840.0
0-2 4.541E-06 SSW 6840.0 6.248E-06 WNW 6840.0

2-8 2.258E-06 SSW 6840.0 2.943E-06 WNW 6840.0

8-24 1.210E-06 Ssw 6840.0 1.502E-06 WNW 6840.0

2496 4.651E-07 . SSW 6840.0 5.534E-07 * 6840.0

96-720 1.178E-07 SSW 6840.0 1.361E-07 * 6840.0

* Direction-independent (all sectors combined)

** Comparison of the aeolus3 outputs from cases mstoeab and mstoeab?2, and cases mstolpz and mstolpz2 shows
that Xe133 leads to higher gamma y/Q’s than 0.2MeV, with the exception of the EAB 0 ~ 2 hour value. The listed

value in the table is for Xe133; the value for 0.2 MeV is 8.632E-05.

Table 7.4: EAB/LPZ Atmospheric Dispersion Factors for Turbine Building Releases From aeolus3

Receptor Time Concentration {  Critical Distance Gamma Sector Distance
Interval %/IQ (s/m3) Sector | (m)fromTB | +/Q (s/m3) | (m) from TB
(hours) | '
EAB 0-2 8.631E-04 WSwW 255.6 3.234E-04 NE 528.0
LPZ 0-2 3.692E-05 NE 6840.0 3.706E-05 NE 6840.0
2-8 - 1.929E-05 NE 6840.0 1.856E-05 NE 6840.0
8-24 1.080E-05 NE 6840.0 1.001E-05 NE 6840.0
24-96 4.441E-06 NE 6840.0 3.885E-06 NE 6840.0
96 - 720 1.239E-06 NE 6840.0 9.978E-07 NE 6840.0
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Table 7.5: EAB/LPZ Atmospheric Dispersion Factors for Reactor Building Releasés From aeolus3

Receptor Time Concentration |  Critical Distance Gamma Sector Distance
Interval %/Q (s/m3) Sector | (m)fromTB | %/Q (s/m3) (m) from TB
(hours)
EAB 0-2 7.479E-04 NE 486.0 3.199E-04 NE 486.0
LPZ 0-2 3.692E-05 NE 6840.0 .3.651E-05 NE 6840.0
2-8 1.915E-05 NE 6840.0 1.782E-05 NE 6840.0
8-24 1.066E-05 NE 6840.0 9.627E-06 NE 6840.0
24-96 4.339E-06 NE 6840.0 3.745E-06 NE 6840.0
86-720 1.194E-06 NE 6840.0 9.656E-07 NE 6840.0
Table 7.6: Maximum Offsite Atmospheric Dispersion Factors for Main Stack Releases From aeolus3 (CR Case)

Receptor Distance (m) Time Interval (hours) Concentration %/Q (s/m3)
400 0-2 - 3.926E-06 -
400 2-8 2.203E-06
400 8-24 1.316E-06
400 24-96 5.966E-07
400 96-720 1.926€E-07

Table 7.7: Maximum Offsite Atmospheric Dispersion Factors for Main Stack Releases From aeolus3 (TSC Case)

Receptor Distance (m) Time Interval (hours) Concentration /Q (s/m?3)
400 0-2 3.681E-06
400 2-8 2.069E-06
400 8-24 1.237E-06
400 24-96 5.622E-07
400 96-720 1.828E-07

Table 7.8: Control Room Atmospheric Dispersion Factors (Concentration x/Q ) for Main Stack Releases

* Not applicable

Reg. Guide 1.194)

ARCONBS6 aeolus3 RG 1.194

Time Interval XQ XQ XQ
(sec/m3) (sec/m3) (sec/m3)

From Table From Table
. 7.1 7.6

0-2 hours 4.01E-07 3.93E-06 3.93E-06
2-8 hours 3.02E-07 2.20E-06* 3.02E-07
81024 hours | 6.18E-08 1.32E-06* 6.18E-08
24-96 hours | 5.89E-08 5.97E-07 8.13E-08
96-720 hours | 5.05E-08 1.93E-07 5.64E-08
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Table 7.9: Technical Support Center Atmospheric Dispersion Factors (Concentration %/Q ) for Main Stack Releases

(Reg. Guide 1.194)

ARCON96 aeolus3 RG 1.194
Time Interval XQ XQ XQ
(sec/m3) (sec/m3) (sec/m3)
From Table From Table
7.2 7.7
0-2 hours 5.14E-07 3.68E-06 3.68E-06
2-8 hours 3.85E-07 2.07E-06* 3.85E-07 -
8to 24 hours | 8.04E-08 1.24E-06" 8.04E-08
24-96 hours | 7.48E-08 5.62E-07 9.51E-08
96-720 hours | 6.46E-08 1.83E-07 6.95E-08

* Not applicable

Table 7.10: Worst Sector Atmospheric Dispersion Factors

{Concentration y/Q ) for Yard Area Releases From aeolus3 -

Receptor 0-2hours 2 -8 hours 8 — 24 hours 24 - 96 hours 86 - 720 hours
Distance (m) (sec/m3) (sec/m3) (sec/m3) (sec/m3) (sec/m3)
10 7.713E-01 4.883E-01 3.247E-01 1.737E-01 7.072E-02
50 4.208E-02 2.653E-02 1.757E-02 9.342E-03 3.771E-03
100 1.232E-02 7.725E-03 5.093E-03 2.689E-03 1.075E-03
200 3.493E-03 2.189E-03 1.443E-03 7.610E-04 3.038E-04
300 1.757E-03 1.096E-03 7.190E-04 3.767E-04 1.490E-04
400 1.088E-03 6.757E-04 4.417E-04 2.302E-04 9.029E-05
500 7.485E-04 4.633E-04 3.019E-04 1.566E-04 6.098E-05

Table 7.11: Worst Sector Atmospheric Dispersion Factors (Gamma /Q ) for Yard Area Releases From aeolus3

Receptor 0-2hours 2-8hours 8-24 hours 24 - 96 hours 86 — 720 hours
Distance (m) (sec/m3) (sec/m3) {sec/m3) (sec/m3) (sec/m3)
10 5.653E-03 3.504E-03 - 2.298E-03 1.217E-03 4.897E-04
50 2.603E-03 1.630E-03 1.073E-03 5.656E-04 2.254E-04
100 1.629E-03 9.923E-04 6.374E-04 3.233E-04 1.220E-04
200 9.388E-04 5.547E-04 3.468E-04 1.688E-04 6.000E-05
300 6.960E-04 4.017E-04 2.459E-04 1.158E-04 3.932E-05
400 5.629E-04 3.191E-04 1.923E-04 8.841E-05 2.898E-05
500 4.610E-04 2.588E-04 1.546E-04 7.014E-05 2.255E-05
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Exhibit 1: Design Input Data Transmitted by PNPS

Entergy Muciesr Ceneration Company

hat 1 i,nt Pagnm Nuctess Powee Station
[LIARLIN S I LRI Y]
INesadte ALY TESHO

. wem e e

October 27, 2004
NESG 04-098

Richard J. Caceiapouti

Manager, Nuclear & Radiation Engineering

Framatome ANP, Inc.

400 Donald Lynch Boulevard .
Marlborough, MA 01752 .> - . - - . e

Dear Mr. Cacciapouti:

The following information is to be used by Framatome ANPin support of Pilgrim Station
Fuel Handling Accident calculations. See Attachment 2 below.

My only concern with these design inputs is that physical lengths are expressed in feet and
meters. This Is due 1o the reference documents that support the values. Having a mixture
of units is a potential error trap. | caution you and your stafi to be highly sensitized {o this
observation.
Should you have any questions, please call me directly at 508-830-7832.
Sincerely Yours,
4 3
?u&}] N cg(a(.u«du
Dr. Fred J. Mogolesko
Senior Project Manager
Attachment

FJM:jmp
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Attachment 2

PNPS MET DATA AND XXQ - DESIGN INPUT

No. | DESCRIPTION VALUE REFERENCE
A - Mot Dala
At | Sensor heighis for 220 loot metaorological fower 220, 33t |2, Page B-1and B-168
A2 ] Deha-temperature sensor separation 220t -33 |2, Page B-2
WS - mph;
WD - degrees
from True
North;
temperature -
degrees .
A3 | Units for 28 met paramaters Fahrenhei: NA -Standard Units
dalta.
temperature =
degrees
T .. Fahrenhed per
48T
B - ARCONSS
B1 |Main Stack Release Point grade 81 stack base 654 1
2 | Man Stack Release Pont: height above stack base frade 3351 2, App. B, page B-15
B3 [Mamn Stack Release Point: height of adiacent solid structures 151 1
B4 | Turbine Building grade elevation 231 10
B5 | Turbine Buiding Release Point: elevation 1081 10
B6 | Turbine Building Release Point: release height 85t 10
Turbine Buildkng Release Polnt: cross-sectiona! area for
B? bulding wake 2116m? 5,10
B8 | Turbine Building Reactor Feed Pump Relsase Poinl: grade 234 10
Turbine Bulkding Reactor Feed Pump Release Point.
89 elevation 62t 10
B10 nghk!\eauidmﬂeandPumdeeasePont releass - 10
Turbine Buitding Reactor Feed Pump Release Point: cross-
811 sectional area tor budding wake 40Gm? 5.10
B12 ] Reactor Bulding Vent Release Point: grade Pl 9
B13 | Reactor Buiding Vent Releasa Paint: elevation 12t 8
B14 | Reactor Buiding Vent Raleass Point: relesse height 1581 8.9
Reactor Budding Vent Releass Point: cross-sectional sarea
B15 | o buing o L
B16 | Reactor Bulding Trucklock Releass Poirt: grade 23 9
B17 | Readlor Bulding Truckiock Releass Point: elevation 43’ 8
B18 | Reactor Bullding Truckiock Release Poirt: release height 20 8.9
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Reactor Bulding Trucklock Release Poinl: cross-sectional ,

Bi9 area for building wake 1362m 7.8

B20 | Control Roomn Receptor: grade elevation 230 8

B21 {Conirol Room Receptor: elevation of air infake 731 6. 11

&2 (SZ:;ulRoomﬂecepbr distance and direction to Main | sonxee |2
Control Room Receptor: distance and dicection to Turbine

823 Buikiing fool exhausters 1384,207 |13
Contral Room Receptar: dislance and direction to Turbine

B24 Bulding Reactor Feed Pumg Araa 1664,273* [12.13

825 Conlfol Room Recaptor: distance and crection to Reactor 16om 285° 12,13
Building vent
Control Room Receptor: distance and direction to Reactor .

B26 Buikding | | 24g1,315°  |6,12,13
Control Room Receplor: distance and direction to Reacior o

827 Budting North Wal 1500, 345° 16,13

B28 | Technical Support Center Raceplor: grade elevation 23 12

B23 | Technical Support Center Receptor: elevation of air intake 101t 14
Technical Support Center Receptor: distance and tirec¥on .

B0 |romintake toMainStack ___ * - san.304 12
Technica! Support Center Receptor: distance and direction

s 1o Turbine Building roof exhaustars 1908, 256° |12
Technical Support Center Receptor: distance and direction ..

B32 | o Turbine Bulding RFP 280h, 200° " | 12
Tochnica! Suppoxt Center Receplor: distance and direction .

B33 | Reactor Buiking vert 3004,285° |12
Technical Support Centar Raceptor: distance and direction

B34 115 Reactor Buikding tnucklock 300k, 310° 192
Technica! Support Center Receptor: distance and direction o

B35 |15 Reector Buikding North Wal 260n,325° 112

B36 JReactor Buiding North Wall Releasa Point: grade 23 9

B3 :e;:m&nmmwunemm: elevation at top 1661 "

B33 { Reactor Bullding North Wal Relcasa Point: release heights 20m Assumed
Raactor Buiding North Wa? Release Point: cross-sactional

B9 area for building wake 1850m° 8.1.13
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C » AEOLUSY Inputs

1

Al o® mixing helght

2. Jadle B2-14

Exclution ares boundary distances and terrsin heights

630m
Ses Drawings,

use ectve!
property kine

‘| porth of Rocky

Hit Road

12,15,16

Over Watsr Distznce & Exshusion Zone

The exciusion zong over walpt is 500 yerds (1500
loet) rom the Intake stucture head wal. The
9183 would be & roughiy rectanguiar shape trom
property kne 1o property kne. On the E vize
drgwing C2 the 1500 lest would be sbout 1-78
inches off the N 11500 bne.

Yard Arsa Releass Poirt: relssse haight, receptor height,

Releass MO0 hpcalior
ground level eioasy

Yard Arsa Relsase Point: receptor height

Receptor heigit &8 assumed 10
be 0

—

Yard Area Reloase Polnt: side boundaryEAD distances from | rings 8t 10, 50,

Yerd Avea

Assurrplion

Wond epwed 1o Do ssired 1 caims

ﬁ

DmmePZ(asmn_dhwmlawnmu
points}

L 2]

Main Stack Release Point: LPZ tarrein heights above MS
prade (teel)

2, Table B3
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REFERENCES

PNPS Diawing M28, Equipment Location Main Stack & Filter Building.

Piigrim Station Unit 1 Appendix | Evalualion, Apri) 1977.

PNPS Final Safety Analysls Report, Chapter 14, Table 14.5-2, Revision 15, June 1993.

Manual PNPS-1-ERHS-XIX.Q-54, Revision 0, “RCP User's Manual For Program AEOLUS-3",

585ACP-29, Revision 0, Software Catalog Htem #0137,

PNPS Drawing M14, Equipment Location Turbine Bullding Plan El. 51'-0°

PNPS Drawing M18, Equipment Location Reactor Bullding Plan E). 51'-0"

PNPS Drawing M18, Equipment Location Reacfor Bullding Plan EI. 74*-3° & Ei. 91°-3"

PNPS Drawing M22, Equipment Location Reactor Bullding Section C~C

PNPS Drawing M23, Equipment Location Section D-D ¥ L-L

10. PNPS Drawing M24, Equipment Location Sections: E-E and F-F.

11. PNPS Drawing M286, Equipment Localion Sections: H-H, J-J, 8 KK,

12. PNPS Drawing G2, Rev. ES, Site Plan.

13. PNPS Drawing A8, Turbine and Reactor Building Rool Plan.

14, PNPS Drawing M5486, Technical Support Center Mechamoal Floor Plan.

15. PNPS Drawing C1., Rev. E2, Site Plan. .

16. PNPS Drawing A-105, Rev. 2, Acoess Controt & Radlabon Zones General Station Yard Areas
Operation & Shut Down.

17. PNPS Drawing M-288, Reactor Bullding Air Flow Diagram.

18. PNPS Unit 1 Appendix | Evaluation, Apdl 1977.
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ATTACHMENT A: INPUT REQUIREMENTS FOR AEOLUS3

AEOLUS3 MOD 01 Input Data Requirements Plant and Receptor Data

input Line 1 (20A4)

Any alphanumeric characters for problem identification.

Col. 1-80 TITLE
Input Line 2 (1615) Program control options
Col. § KOPT Application option, as follows:
(a) 1= Continuous, routine releases
()] 2= Intermittent releases
(© 3= Accidental releases
Col. 10 KPRINT Printout control ppﬁpn. as follows:
" (a) © ge 'AS'ho'rt‘ printott (which includés the input data and final summaries)
(b) 1= Full printout along with intermediate results
See also KPRMET in Input Line 12 and KPRT in Input Line 248.
Col. 1415 KMN Plume meander control option, as follows:
(a) -1 = Activate the Murphy and Campe building wake correction model (see parameter
CONDIA in Input Line 5)
{b) 0= Exclude plume meander consideration in the plume centerline
concentration X/Q
(c) t= ;?I%Iude plume meander consideration in the plume centerline concentration
Col. 20 KCF Control option for recirculation correction, as follows:
(a) 0= No correction
(b) 1= Open terrain recirculation comection factors in Reg. Guide 1.111 (Ref. 2,
Rev. 0), as builtin AEOLUS-3
{c) 2= User-supplied correction factors via Input Line Set 24
Defaults to 2 for valleys (i.e., if KVORS<0 in Col. 39-40)
Col. 25 KWEXP Wind-speed extrapolation control option, as follows:

() 0= Noextrapolation of wind speed with height (i.e. input wind speeds will be
assumed to apply also at the poin! of release)

{b) 1= The following built in extrapotation:
Stabilities A, B, C, D : 0.25
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Stabilites E, F, G :0.50
{c) 2= User-supplied coefficients, as described in Input Line 4
Col. 30 KGX Gamma {X/Q) control option, as follows:
(a) 0= Bypass this calculation
by 1 = Include this calculation

Col. 35 KSIG Model-selection control option for the dispersion coefficients oy and o, as follows:
(a) 0= ENTECH's model with parabolic interpolation
{b) 1= Eimutis/Konicek model in XOQDOQ

Col. 3940 KVORS Sea breeze/Valley model option selection, as follows:

(3 1= Vdlley analysis
- {b) 0= Open terrain analysis
() -~ - 1= Seabreeze analysis

Col. 44-45 KDEPL Depletion mode! cantrol option:

(a) -1 = Single deposition-velocity value for all stabilities and wind speeds (see Input Line
10A)

(b) 0= Reg. Guide 1.111 (Ref. 2, Rev. 1) depletion and deposition curves

{c) >0=  Modelin Meteorology & Atomic Energy (Ref. 8), with KDELP = pumber of
wind speeds in the WSDEP and VUDEP arrays in Input Lines 108 through
10X (max=12)

Col. 50 KRAIN Wet deposition contro! oplion, as follows:

(a) 0= Donotevaluale wet deposition effects
(b) 1= Evaluate wet deposition effects

Col. 55 NWSIN Number of wind speed groups (max 12) (see Line Set 3)

Col. 60 NEG Number of gamma energy groups in the user- specified spectrum, if any (max 16). SetNEG
=01l Input Line Set 9is provided, or if KGX = 0.

Col. 61-65 INTERM Ouration of intermittent releases (hours). Leave blank for the analysis of continuous or
accidental releases. Set INTERM = {otal number of hours (not necessarily consecutive)
during which intermittent releases took place, during the entire time interval represented by
the joint-frequency distribution; for multi-year runs enter the annual worst-year total,

Col. 66-70 IPCT Hourly value exceedance probability for intermittent releases (percent). Leave blank for
continuous or accidental releases. Setequalto 1, 3,5, 10, 15, 20, 25, 30, 35, 40, 45 or 50
for intermittent releases. Defaults to 15if no! provided, or if the selected value is greater than
50. IPCT = 2 defaults to IPCT = 1, and any value greater than 3 defaulis to the nearest entry
in the above list.

Col. 74-75 NMONTH Number of monthly records in the met data base which will be analyzed (maximum 240, for

20 years)




Determination of Atmospheric Dispersion Faclars for
Accident Analyses Using Reg Guide 1.145 and 1.194 Methodologies

Document ID 32-5052821-01

Prepared by: Theodore A. Messier Page 23
AREVA Framatome ANP, Inc., an AREVA and Siemens company
Col. 80 KTP7 Control option for transferring information to tape7 (YODA inputs) as follows (Note: Tape7 is
generated only if KOPTI2):
(a) 1= Sector, distance, description/pathway, sector-average undepleted and

Input Line Set 3

Input Line 3A (8E103)

Col. 1410

Col. 11-20

Col. 71-80

Input Line 38 (8E£10.3)
Col. 1-10

Input Line 4 (8E10.3)

Col. 1-10

Col. 11-20
Col. 21-30

undecayed concentration X/Q, sector-average depleted and decayed
concentration X/Q, sector-average D/Q, and sector-average undecayed
and undepleted gamma X/Q
(b) 2= Sector, distance, description/pathway, plume centerline undepleled and -
undecayed concentration X/Q, plume centeriine depleted and decayed
concentration X/Q, plume centerline D/Q, and plume centerline undecayed
and undepleted gamma X/Q

If not supplied, default value is KTP7=1.
Wind speed group definition (See notes under WSLIM(2) and WSLIM{NWSIN+1))

Upper wind speed (m/sec) in the first wind speed group. Enter here the minimumwind -
speed acceplable as a valid observation {m/sec), corresponding fo the anemometer or wind
vane starting speed, whichever is larger. Hourly observations with wind speed less than
WSLIM(2) will be classified as calms with a wind speed defined by parameter WSCALM in
Input Line 14) (Note: WSLIM(1) is internally defined as 0.0)

WSLIM2)

WSLIM(3) Upper wind speed {m/sec) In the second wind speed group (Note: All hourly wind speeds

WSin the range WSLIM(2) < WS < WSLIM(3) will be assigned to this group)

WSLIM(9) Upper wind speed for the eighth wind speed group {may be left blank)

Omit this Inpul Line if NWSIN in Input Line 2 is less than 9.

WSLlM(10) Upper wind-speed of the ninth wind speed group

WSLIM{NWSIN + 1)
Upper wind-speed of the last wind-speed group {Note: this entry should comrespond to the
maximum wind-speed aoceptable as a valid observation, i.e., to parameter WSMAX defined
in Input Line 13, afler conversion to the same units) .

Wind-speed extrapolation data. Include this Input Line only if KWEXP = 2 (in Input Line 2). Default values for
KWEXP = 1, are shown in parentheses.

WSEXP(1) Wind-speed extrapolation coefficient for atmospheri¢ stability A, in the form:
u{new) = ufold)'(hinew)(old)see
h({new) is infernally set equal to 10 m for the ground-leve! wind speed, and to HREL (in Input
Line 5) for the wind speed at the release point. WSEXP(1) defaults to 0.25 if KWEXP=1.
WSEXP(2) Coef. for stability B (0.25)

WSEXP(3) Coet. for stability C {0.25)
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Cel. 3140 WSEXP(4) Coef. for stability D (0.25)
Col. 41-50 WSEXP(5) Coef. for stability E (0.50)
Co!. 51-60 - WSEXP(6) Coef. for stability F (0.50)
Col. 6170 WSEXP(7) Coef. for stability G (0.50)
Input Line 5 (8E10.3) Release-point data
Col. 1-10 HREL Heighl of release (m above release point grade)
Col. 11-20 HBLD Height of building adjacent to the release point (m above release-point grade)
Col. 21-30 BAREA ?r%ss-secﬁonal area of building adjacent to the release point causing building wake effects
m
Col. 31-40 DIAMTR Effluent vent effective internal diameter {m). Set DIAMTR = 0 for ground-level releases
: : (HREL = 0), or for bypassing plume fise effects in elevated releases.
Col. 41-50 VFLOW Effiuent vent flow (scfm). Set VFLOW = 0 for ground-level releases, of for bypassing plume
rise effects in elevaled releases. Vent flow and exit velocity (EXITV) are related as follows:
VFLOW(scfm) = 1664.18'EXITV(m/sec)*DIAMTR(m)?2
Col. 51-60 QH Stack effluent heat content (cal/sec) (if >0 only buoyant plume rise will be calculated)
Col. 61-70 CONDIA Equivalent diameter (m) of bullding causing wake effects (for use in conjunction with the
Murphy and Campe building wake model, as described in Sec, 4.1.10 of the technical
manual) (Defaults fo 0.0 if KMN > 0 in Input Line 2)
Col. 71-80 RVUSER Value of Rv {vent exit velocity to wind speed raﬁo) for the definition of plume enfrainment, in

Input Line 6 (BE10.3)

Col. 1-10

Col. 11-20

Col. 21-30

Col. 3140

Col. 41-50

General site data

lieu of the builtin Reg. Guide 1.111 model. A plume will be totally elevated (E1= 0) if Rv>
RVUSER, and at ground level (E; = 1) otherwise, Set RVUSER = 0 for the Reg. Guide model
with partial entrainment.

HINV Annual average height of inversion layer at the selected site (m above receptor grade) (see
Ref. 5); defaults to 1000 m if not provided.

HFMX Maximum allowable plume centerline height (m above receptor grade) (defaults to HINV if
not provided)

THLENG Noble gas half-ife for decay-in-transit analysis (days). Typically set equal to 2.26 days for
Xe133m. Enter 0 for no decay.

THLFIO lodine hatf-life for decay-in-transit analysis (days) Typically set equal to 8 days for 1131.
Enter 0 for no decay.

SCAVCF(1) User-specified coefficient for scavenging rate due to rainfall, based on the equation:

Scavenging rate (1/sec) = SCAVCF(1) *
(Rainfall rate (mmvhr))ScAVCFZ)
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Leave blank if KRAIN=0 in Input Line 2.
Col. 51-60 SCAVCF(2) Second coefficient for the scavenging rate equation, as defined above.

Input Line Set 7

Input Line 7A (8E10.3)
Col. 1-10

Col. 71-80

Input Line 78 (8£10.3)

Col. 1-10

Col. —

Input Line Sgt 8

Input Line 8A (8E10.3)
Col. 1-10

Col. 71-80

Input Line 88 (8E10.3)
Col. 1-10

Col. —

Input Line Set 9

Input Line 9A (8£10.3)
Col. 1-10
Col. 11-20
Col. 21-30

~ ABUND(NEG)

Gamma energy spectra for the gamma 5(/0‘5. Omit this input line set if KGX = 0, or if NEG = 0, in Input Line 2

Midpoint energy of the first group in the gamma spectrum associated with the released

ENGIN{1)
radioactivity (MeV)
ENGIN(8) Midpoint energy of the 8th group in the spectrum {if any)

Omit this input line if NEG<9

ENGIN(S) . - Midpoint energy of the Sth group in the gamma spectrum associated with the released
radioactivity (MeV)
ENGIN(NEG) Midpoint energy of the last group in the spectrum

Gamma energy specira for the gamma X/Q's. Omit this input line set if KGX = 0, or if NEG = 0 in Input Line 2,
Note: ABUND(j), where i=1 to NEG, will be ignored if it is less than (1/10,000)th of the ABUND sum.

ABUND(1) Relative intensity of first group in the gamma spectrum correspondmg to ENGIN (1) {in terms
of MeVisec).
ABUND(8) Relative intensity of 8th group in the spectrum

Omit this input line if NEG<9
ABUND(9} Relative intensity of 9th group in the gamma spectrum corresponding to ENGIN (9)
Relative intensity of last group in the spectrum

Release isotopics for the gamma X/Q's. Omit this Input line set if KGX = 0, or if NEG > 0 (in Input Line 2)

CONC(1) Br-83 relative concentration in the effluent vent, or relative release rate
CONC(2) Br-84 relative concentration
CONC(3)

Br-85 relative concentration
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Col. 3140
Col. 41-50
Col. 51-60
Col. 61-70
Col. 71-80
Input Line ¢8 (8£10.3)
Col. 1-10
Col. 11-20
Col. 21-30
Col. 3140
Col. 4150
Col. 51-60
Col. 61-70
Col. 71-80
Input Line 9C (8E10.3)
Col. 1-10
Col. 11-20
Col. 21-30
Col. 3140
Col. 41-50
Col. 51-60
Col. 61-70
Col. 71-80
Input Line 8D
Col. 1-10
Col. 11-20
Col. 21-30
Col. 3140

CONC(4)
CONC(5)
CONC(6)

 CONC(?)

CONC(8)

CONC(S)

CONC(10)
CONG(11)
CONC(12)
'C.ONC.!.(-13)
CONC(14)
CONC(15)
CONC{16)

CONG(17)
CONC{18)
CONC(19)
CONC(20)
CONC{21)
CONC(22)
CONG(23)
CONC(24)

CONC(25)
CONC(26)
CONC(27)
CONC(28)

Br-88 relative concentration

Kr-83m relative concentration

_Kr-85m relative concentration

Kr-85 relalive concentration

Kr-87 relative concentration

Kr-88 relative concentration
Kr-89 relative concentration

Kr-80 relative concentration

I-129 relative concentralion

I-130 relative concentration

1-131 relative concentration
1-132 relative concentration

1-133 relative concentration

1134 relative concentration
1-135 relative concentration

I-136 relative concentration

Xe-131m relative concentration

XE-133m relative concentration
* Xe-133 relative concentration

Xe-135m relative concentration

Xe-135 relalive concentration

Xe-137 relative concentration

Xe-138 relative concentration

Ar-41 relative concentration

N-13 relative concentration

l
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Input Line Set 10 Deposition velocity/atmospheric stability correlations. Omit this input line if KDEPL=0 in Input Line 2; enter Input
Line 10A if KDEPL<0; otherwise enter n input lines, where n = KDEPL, using Input Lines 10B through 10X.

Input Line 10A (8E10.3)  Omit this input line if KDEPL > 0

Col. 1-10 DEPV Single deposition-velocily value, for use in conjunction with all wind speeds and all
atmospheric stabilities (m/sec) '

Input Lines 108- 10X  Omit these input lines If KDEPL < 0. For KDEPL>2, AEOLUS3 applies parabolic interpolalion to the WSDEP and
VUDERP data provided in Input Lines 108 - 10X to compute stability and wind-speed dependent deposition

velocities corresponding to the average wind speed calculated for each stability and wind speed group combination.

If KDEPL = 2, the interpolation applied reduces to linear. Ifthe (deposition velocityiwind speed) ratios are stability
dependent but independent of wind speed, set KDEPL = 1, along with any value for WSDEP(1).

Input Line 108 (BE10.3)  First wind speed of interest

Col. 1-10 - WSDEP(1) Wind speed (m/sec)

Col. 11-20 VUDEP(1,1) (Deposition velocity/wind speed) ratio for Pasquill stability A
Col. 2130 VUDEP(12)  Raiofor stabiity B '
Col. 71-80 VUDEP(1,7) Ratio for stability G

Input Line 10C (BE10.3)  Second wind speed of Interest {if any) (See Input Line 108 for details)

Input Line 10X (8E10.3)  Last wind speed of interest, where X stands for the {(KDEPL+1)'th sequential letter in the alphabet

Input Line 11 (ABO) Meteorological data input format for the @ parameters defined in Input Line 12 below
Col. 1-80 MT Met. data input format for the 9 parameters. Example: (5X,9F5.0)
Note:

(a) Use only one set of parentheses
(b) Use only F formats; e.g., use F2.0 to read a 2-digit integer

() You must specify the formats for 9 parameters, even though the data base may
contain less or more; read blank fields for paramelers not available

(d) If the meteorological data files do not contain any decimals, then the F fields must
be specified correcty. For instance, if the number 123 is the wind speed entry and
corresponds to a measured wind speed of 12.3 mph., read it using the format F3.1,
where the 3 is equal to the total number of digits and 1 is equal to the number of
digits to the right of the decima! point; if the measured wind speed is 1.23 mph.,
then use the format F3.2.

Input Line 12 (1115) Meteorological data sequence numbers in IMT (enter O or blank for any parameter that s not available)

Col. 5 ID(1) Sequence number of "year” in IMT

I
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Col. 10 ID(2) Sequence number of *month*
Col. 15 ID(3) Sequence number of "day”
Col. 20 iD(4) Sequence number of "hour”
Col. 25 1D{5) Sequence number of "wind direction
Col. 30 1D{6) Sequence number of “wind speed®
Col. 35 1D(7) Sequence number of “temperature difference”
Col. 40 1D{(8) Sequence number of "solar radiation”. Defaults to 0 if KVORS < 0in Input Line 2
Col. 45 ID(9) Sequence number of "precipitation”. Defaults to 0 If KRAIN=0 in Input Line 2
Col. 48-50 KPRMET Printout control option for the hourly met data, as follows:
) 0= Do notinclude the 'houriy met dala in the printout
(b) 1= " Include all hourly met data In the printout ‘
{c) 2:24= Print the first KPRMET entries in each month
(d) >24=  Print only every KPRMET'th entry in each month
KPRMET is not affected by the value selecled for KPRINT in Input Line 2. (Recommended
value is 2 or 3. Caution: Colossal output may result with KPRMET=1)
Col. 55 KPRJFD Printout contro! option for the joint frequency distributions, as follows:

lnput Line 13 (8E10.3)

Col. 1-10
Col. 11-20

Col. 21-30
Col. 31-40
Col. 41-50

Input Line 14 (8E10.3)

Col. 1-10

WDMAX
WSMAX

DTMAX
SUNMAX
RAINMX

WSCONV

() 0= Do notinclude the joint frequency distributions in the printout

(&) 1= Include the joint frequency distributions in the printout

Valid entries in the meteorological data base (same units as in the data base)

Maximum wind direction acceptable as a valid observation

‘Maximum wind speed acceptable as a valid observation; WSMAX defaults to

{WSLIM{NWSIN)WSCONV] If itis less than that ratio, where WSCONV in defined in Input
Line 14; L.e., preference is given to the wind-speed group definitions, and all hourly
observations with wind speeds in excess of WSLIM{NWSIN) (m/sec) will be excluded from
the analysis.

Maximum temperature difference acceptable as a valid chservation

Maximum solar radiation acceptable as a valid observation

Maximum precipitation acceptable as a valid observation

Met data conversion factors

Factor (o convert input wind speed to m/sec
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Col. 11-20 DTCONV Factor to convert input temperature difference {0 IC.
Col. 21-30 SUNCON Factor to convert solar radiation to cal/min-cm?
Col. 3140 RAINCV Factor to convert precipitation data to mm of water
Col. 41-50 WSCALM Wind speed (m/sec) to be assigned to calms {i.e., to all hourly wind speed observations
which are less than WSLIM{2), the minimum wind speed acceptable as a valid observation,
as defined in Input Line 3A). As specified in Reg. Guide 1.111, for instruments conforming
with the intent of Reg. Guide 1.23, WSCALM should be set equal to 0.5*WSLIM(2); for
non-conforming instruments, WSCALM should be assigned the value of 0.1 {m/sec).
Col. 51-60 WSHITE Height of wind speed measurement (m above releése-poinl grade), as needed for
extrapolation of the wind speeds in the data base to different heights (see parameter h{old) in
Input Line 4). Set WSHITE=10 m if wind speed is measured at ground level; it defaults to 10
mif the user-specified value is <10 m.
Col. 61-70 DH Temperature sensor separation (m)
© Col.71-80 WDVAR Number, é&signed to variable wind directions (all variable wind directions will be assigned to

Input Line 15 (1615)
Col. 1-5

Col. 6-10

Col. 14-15
Col. 19-20
Col. 24-25
Col. 28-30

Col. 79-80

{nput Line 16 (1615)
Col. 5

Col. 10

input Line 17 (8E10.3)

Col. 1-10

calms)

Sea breeze data. Omit this input line if KVORS<0.

ISEAM?
ISEAM2
ISEAH1
ISEAH2
ISEASC(1)
ISEASC(2)

ISEASC(12)

First calendar month number in sea breeze season (e.g.: enter 5 for May)

Last calendar month number in sea breeze season

Sea breeze earliest daytime limit (hours) (>0)

Sea breeze latest daytime limit {hours) (<23)

First sea breeze downwind sector (1 for N, 2 for NNE, elc.; see input line 20 for sequence)

Second sea breeze downwind sector (may be 0)

12th sea breeze downwind sector

Sea breeze data. Omit this input line If KVORS<0

ICSBM

ICSBD

FWSMIN

Highest stability index (and default value) in the sea breeze joint frequency distribution that
would be acceptable as a valid condition undemeath the TIBL for sea breeze analysis (e.g.:
if ICSBM = 4, identified sea breeze conditions with stabilities E, F and G in the sea breeze
joint-frequency distribution will automatically default to stability D). Note that AEOLUS3 does
not employ the stability index in the identification of sea breeze conditions. If ICSBM <0, or
if ICSBM > 7, ICSBM defaults fo 4.

Default stability index below the TIBL when the TIBL elevation is below the upper delta-T
sensor on the meteorological tower, IfICSBD <0, or If ICSBD > 7, ICSBD defaults to 4.

Sea breeze data. Omit this input line if KYORS < 0

Min. wind speed for sea breeze (m/sec)
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Col. 11-20 FWSMAX Maximum wind speed for sea breeze
Col. 21-30 SUNMIN Min. solar radiation for sea breeze {may be 0.0) (cal/min-cm?)
Col. 3140 HINSB Depth of inversion layer during sea breeze conditions (m above receptor grade) (Defaults to
HINVin Input Line 6 if not provided, or if it is greater than HINV)
Cal. 41-50 DTHITE Height of upber level delta-T sensor (m above release-point grade)
Col. 51-60 TBLCOF(1) User-specified coefficient for TIBL height calculation during sea breezes, based on the
equation:
TIBL HT = TBLCOF{1)*(Dist*Solar Rad)0*
+ TBLCOF(2)
(Max. value = HINSB)
Col. 61-70 TBLCOF(2) Second coefficient for the TIBL-height equation given above

Input Line Set 18

Sea breeze data. Omit these input lines fKVORS <0 = s

Input Line 18A (8E10.3)

Col. 1410

Cal. 11-20
Col. 21-30
Col. 3140
Col. 41-50
Cot. 51-60
Col. 61-70
Col. 71-80

DSHRP(1)
DSHRP(2)
DSHRP(3)
DSHRP(4)
DSHRP(5)
DSHRP(6)
DSHRP(7)
DSHRP(8)

Input Line 188 (8E10.3)

Col. 1-10
Col. 1420
Col. 21-30
Col. 3140
Col. 41-50
Col. 51-60
Col. 61-70
Col. 71-80

DSHRP(9)

DSHRP{10)
DSHRP(11)
DSHRP(12)
DSHRP(13)
DSHRP(14)
DSHRP(15)
DSHRP(16)

Distance (m) from release point to the shoreline - N sector
Dist. from rel. pt to shoreline - NNE

Dist. from rel. pt to shoreline - NE

Dist. from rel. pt to shorefine - ENE

Dist. from rel. pt to shoreline - E

Dist. from rel. pt to shoreline - ESE

Dist. from rel. p! to shoreline - SE

Dis. from rel. pt to shoreline - SSE

Distance (m) from release point fo shorefine - S sector
Dist. from rel. pt fo shoreline - SSW sector

Dist. from rel. pt to shoreline - SW

DisL from rel. pt o shoreline - WSW

Dist. from rel. ptto shoreline - W

Dist. from rel. pt to shoreline - WNW

Dist. from rel. pt to sh;>reline - NwW

DiSL_ from rel. pt to shoreline - NNW
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Input Line Set 19

Sea breeze data. Omit these input lines if KVORS < 0

Input Line 19A (8E10.3)

Col. 110
Col. 11.20
Col. 21-30
Col. 31-40
Col. 4-50
Col. 51-60
Col. 61-70
Col. 74-80

DSHMT(1)
DSHMT(2)
DSHMT(3)
DSHMT(4)
DSHMT(5)
DSHMT(6)
DSHMT(7)
“DSHMT(8)

Input Line 198 (8E10.3)

Col. 1-40
Col. 11-20
Col. 21-30
Col. 3140
Col. 41-50
Col. 51-60
Col. 61-70
Col. 71-80

DSHMT(9)

DSHMT(10)
DSHMT{11)
DSHMT(12)
DSHMT(13)
DSHMT(14)
DSHMT(15)
DSHMT(16)

Input Line 20 (15,5X,7E10.3)

Col. §

Col. 11-20

Input Line 21 (1615)
Col. §

Col. 10

IDTVAL

WSVAL

Distance (m) from met-tower to shoreline - N sector
Dist. from met-tower to shore. - NNE sector

Dist. from met-tower to shore. - NE

Dist. from met-tower to shore. - ENE

Dist. from met-tower o shore. -E

Dist. from met-tower to shore. - ESE

Dist. from met-tower to shore. - SE

-Dist. from met-tower to shore. - SSE -

Distance (m) from release point to shoreline - S sector
Dist. from met-tower to shore. - SSW sector

Dist. from met-tower lo shore. - SW

Dist. from mel-tower lo shore. - WSW

Dist. from met-tower to shore. - W

- Dist. from met-tower to shore. - WNW

Dist. from met-tower to shore. - NW

Dist. from met-tower to share. - NNW

. Valley data. Omil this input line if KVORS > 0

Lowest delta-T stability for in-valley flows (e.g: set IDTVAL = 4 if in-valley flows occur only
with stabilities D, E, F and G) ‘

Highest hourly wind speed beyond which in-valiey flows cannot be sustained (m/sec).
Defaults to the highest wind speed defined in Input Line Set 3 if not defined.

Valley data. Omit this input line if KVORS > 0

IVALSC(1)

IVALSC{2)

Valley orientation identification for the N sector. Set IVALSC(1) = 1 if the N sectoris
up-valley, IVALSC(1) = 2if it is down-valley, or IVALSC(1) = 3 if it is in a cross-valley
location. Entries not equal to 1 or 2 default to 3.

Valley orientation ident. - NNE sector
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Cal. 15 IVALSC(3) Valley orientation ident. - NE sector
Col. 20 IVALSC(4) Valley orientation ident. - ENE sector
Col. 25 IVALSC(5) Valley orientation ident. - E seclor
Col. 30 IVALSC(6) Valley orientation ident. - ESE sector
Col. 35 IVALSC(7) Valley orientation ident. - SE sector
Col. 40 IVALSC(8) Valley orientation ident. - SSE sector
Col. 45 IVALSC(9) Valley orientationident. - S seclor
Col. 50 IVALSC(10) Valley orientation ident. - SSW sector
Col. 55 IVALSC(11) Valley orientation ident. - SW sector
Col. 60 IVALSC(12) Valley orientation ldent “WSW sector

' dol. 65 ' l lVAi.SC('1 3) o Valley oﬁent;n;n ident. - W sector

Col. 70 IVALSC(14) Valley orientation ident. - WNW sector
Col. 75 IVALSC(15) Valiey orientation ident. - NW sector
Col. 80 IVALSC(16) Valley orientation ident. - NNW sector

Input Line 22 (15,5X,7£10.3)

Col. §
Col. 11-20

Col. 21-30

Col. ~-

Input Line 23 (20A4)
Col. 1-80

input Line Set 24

Time intervals for accidental releases. Omilt this Input line if KOPT=1 or 2in Input Line 2.
Typical time intervals of interest are 1, 2, 8, 16, 72 and 624 hrs.

NACCT Number of time values at which accident X/Q's and D/Q's will be calculated (maximum 6)
ACCTIM{1) First time value of interest (hours)
ACCTIM(2) Second time value of interest (hours)
ACCTIM({NACCT)
Last time value of interest (hours)
Start of Receplor Dala _
TiL Any alphanumeric characters to indicate the start of receptor déla. The information on this

input line does not appear in the printoul. This input line is required whether or not there is
receplor data in the input. (Note: you may omit the receptor data sets if you are only
interested in the joint frequency distributions, for instance)

Data for the first set of receplors of interest (if any). Note that each receptor set can have as many as 16 receptors,
each atits own distance from the release point. However, for accidental releases, the overall site analyses will be
camied out only if there is a receplor in each sector.

Input Line 24A (A1,A10)
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Col. 1 ISTART Enter a ™' in this column; it identifies the start of a new set of receptors.
Col. 2-11 RIDENT Receptor identification, as would apply to all the receptors in this set; e.g.: 'SITE BNDRY",

Input Line 248 (A3,1X,11,15,F10.3,5F8.3,2A10)

Col. -3
Col. 5

Col. 10

Col. 11-20

Col. 21-28

Col. 29-35

Col. 3744
Col. 45-52

Col. 53-60

ISCT
KPRT

IVALOC

DIST

HTERN

RCF

VWIDTH
VSLOPE

VDIST

'NEARST COW, '2.0 MILES'. Note that you can use only 10 characlers, and that this
information will appear as a heading in the summary tables; hence, RIDENT must be unique -
to each receptor set. See Cols. 61-80 of Input Line 24B for receptor-specific information.
Data for first receptor in this set

Downwind seclor in which the receptor is located, leftjustified; e.g.. N, WSW, SE

Printout control option for this receptor, as follows:

(a) 0= Donot provide intermediate results for this receptor in the printout

b 1= Provide intermediate results for this receptor in the printout (such as the
X/Q values for each entry in the joint frequency distribution)

Defaults to 0 i KPRINT =0 in Input Line 2.

Receptor location in the valley, as follows:

(2) 0= Open terrain analyses and off-valley receptors
(b) 1= Receptors in up-valley locations
(© 2= Receptors in down-valley locations

Note that there is no relationship between this parameter and parameter IVALSC in Input
Line 21. Forinstance, sector E may be identified as a cross-valley sector (at the release
point), but the valley may meander into this sector at some distance from the release point, in
which case a receplor in the E sector may indeed be within the valiey.

Straight-line distance (m) from the release point to the receptor in the specified sector {Note:
For the Murphy and Campe building make mode! at close-in receptors, enter the distance
from the surface of the building causing the wake to the receptor).

Terrain height at the receptor of interest {meters above the release point grade) Note:

{a) In line with requlatory guidance, (Reg. Guide 1.111) select the maximum terrain

height between the release point and the receptor

(b} Negative ierrain heights automatically exclude the receptor from the analysis; to
exclude a receptor, simply do not include it in the set of receptors of interest

Recirculation cosrection factor for this receptor; this information will be used only if KCF=2in

. Inputiine 2. Defaults lo unity if not provided.

Valley width at the receptor of interest (m); defaults to 0 for off-valley receptors.

Valley slope (0.1 to 90 degrees) at the receptor of interest; defaults to O for off-valley
receptors. Note: A zero siope s equivalent {o a flat terrain,

Receptor distance (m) along the valley; leave blank only for non-valley cases. Set
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DIST-5% < VDIST < DIST+5% in Input Line 24A for receptors exposed only to valley flows at
all times; the X/Q's and D/Q's will be based entirely on the valley models. For other

distances, the open-terrain models will be used for non-valley flows. Defaulls to DIST if not

'provxded

Col. 61-80 DESCR Receptor description {for general information, such as pathway). Note: to produce a tape7
file in the proper format for input to YODA, the data should consist of 3 variables, PTH{1)
through PTH(3), entered as 2X,2A6,F6.4 within columns 61-80 where:

PTH(1) = pathway code 1, a description used by ATMODOS to determine the active
environmental pathways

PTH(2) = pathway code 2 (same as above)
PTH(3) = occupancy correction factor for use in ATMODOS
Input Lines 24C-24X These input lines are similar to Input Line 248 for the other receplors of interest located in different sectors. There

is no need to include sectors of no interest. If a sector is entered twice, the latest entry will be used. You will run
into prob!ems if you misspell the sector name in Cols. 1-3.

Input Line Setfs 25-Last Data for the remammg sets of receptors as descnbed for the first receptor setin Input Lme Set24. There isno
limit to the number of receptors in the accident mode. For continuous and intermittent releases, the software can currently handle up to a
maximum of 99 receptor sets (i.e., a maximum of 99x16 individual receptors, one at each of 99 distances in each sector).
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ATTACHMENT B: AEOLUS3 INPUTS FOR MS AND GROUND RELEASES
Line 1: Title '

TITLE  PNPS ACCIDENT X/Q - 5-YR 220-FT MET DATA - MS: ELEVATED X/Q vs distance msdiscr
PNPS ACCIDENT X/Q - 5-YR 220-FT MET DATA - MS: ELEVATED X/Q vs distance msdistsc
PNPS ACCIDENT X/Q - 5-YR 220-FT MET DATA - MS: ELEVATED TO EAB mstoeab
PNPS ACCIDENT X/Q - 5-YR 220-FT MET DATA - MS: ELEVATED TO EAB mstoeab2
PNPS ACCIDENT X/Q - 5-YR 220-FT MET DATA - MS: ELEVATED TO LPZ mstolpz
PNPS ACCIDENT X/Q - 5-YR 220-FT MET DATA - MS: ELEVATED TO LPZ mstolpz2
PNPS ACCIDENT X/Q - 5-YR 220-FT TOWER 33-FT MET DATA - RB X/Q vs dis - rbdis
PNPS ACCIDENT X/Q - 5-YR 220-FT TOWER 33-FT MET DATA - RB TO EAB - rbtoeab
PNPS ACCIDENT X/Q - 5-YR 220-FT TOWER 33-FT MET DATA - RB TO EAB - rbtoeab2
PNPS ACCIDENT X/Q - 5-YR 220-FT TOWER 33-FT MET DATA - RB TO LPZ rbtolpz
PNPS ACCIDENT X/Q - 5-YR 220-FT TOWER 33-FT MET - TB GR-LEVEL X/Q vs dis tbdis
PNPS ACCIDENT X/Q - 5-YR 220-FT TOWER 33-FT MET - TB GROUND-LEVEL TO EAB tbtoeab
PNPS ACCIDENT X/Q - 5-YR 220° TOWER 33' MET DATA - TB GROUND-LEVEL TOLPZ tbtolpz
PNPS ACCIDENT X/Q - 5-YR 220" TOWER 33’ MET DATA - YD X/Q vs distance yrddis

Line 2: Program Control Options

KOPT 3 Sel to 3 for accident scenario
KPRINT 0 Set printout control option to short printout
KMN 1 Set plume meander contro! option to include plume meander in the plume centerine CHIQ's
KCF 0 Set control option for recirculation correction to no correction
KWEXP 1 Set wind-speed extrapolation control option to use XOQDOQ extrapolation coefficients
KGX 1 Set gamma CHI/Q control option to include this calculation
KSIG 0 Set model-seleclion conbrol option for diépersion coefficients to the ENTECH mode!
KVORS 0 Set the sea breezefvalley model option to open terrain analysis
KDEPL 0 Set depletion mode! contro! option to Reg. Guide 1.111 curves
KRAIN 0 Set wet deposition contro! option to not evaluate wet deposition effects
NWSIN 12 Set number of wind speed groups to twelve
NEG on Set number of gamma energy groups in the user-specified spectrum to zero {equalto 1in 3
special cases) _
INTERM 0 Set the duration of batch releases to zero
IPCT 0 Set the hourly value exceedance probability for batch releases to zero
“ NMONTH _ 60 Set number of monthly records in the met data base to 60
KTP7 {} Sets the controt option for transferring information to tape7 to 1 for continuous runs (sector

average X/Q’s transferred) by default
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Line 3A: Wind Speed Group Definition

WSLIM2) 045
WSLIM(3) 1.0
WSLIM(4) 20
WSLIM(5) 30
WSLIM(5) 40
WSLIM(7) 50
WSLIM(B) - ' 6.0
WSLIM(9) 8.0

Set the upper wind speed in the first wind speed group to 0.45 m/sec (assumes
anemometeriwind vane starting speed meets RG 1.23 criterion of 1 mph)

Set the upper wind speed in the second wind speed group to 1.0 m/sec
Set the upper wind speed in the third wind speed group to 2.0 m/sec
Set the upper wind speed in the fourth wind speed group to 3.0 m/sec
Set the upper wind speed in the fifth wind speed group to 4.0 m/sec

Set the upper wind speed in the sixth wind speed group to 5.0 m/sec
Set the upper wind speed in the seventh wind speed group to 6.0 m/sec
Set the upper wind speed in the eighth wind speed group to 8.0 m/sec

- Ling 3B: Wind Speed Group Definition (continued) -

_WSLIM{10) "~ 100

WSLIM(11) 13.0
WSLIM(12) 18.0
WSLIM(13) 24
Line 4: Wind-Speed Extrapolation Data

Set thé ubper wind speed in the ninth wind speed group to 10.0 m/sec
Set the upper wind speed in the tenth wind speed group to 13.0 m/sec
Set the upper wind speed in the eleventh wind speed group to 18.0 m/sec
Set the upper wind speed in the eleventh wind speed group to 22.4 m/sec

Omit this fine since using built-in extrapolation coefficients (KWEXP=1)

Line 5: Release-Point Data (Refer to Appendix F of Reference 3 for basis of values.)

HREL

HBLD

BAREA

DIAMTR
VFLOW

QH
CONDIA

RVUSER

99.7/402.1/00  Setthe height of release 10 99.7 meters for MS to CR, 102.1 meters {335) above

plant grade for MS to TSC, EAB and LPZ; set {o 0.0 for ground release

0.0743.6! Set the height of the building adjacent o the release point to 0.0 for MS, 43.6 for RB, 25.9 for
25.9/0.0 TB, 0.0 for Yard

0.0/1886.0/ Set cross-sectional area of building adjacent to 0.0 for MS, 1886.0 for RB, 2116.0 for TB,
2116.0/0.0 0.0 for Yard

0.0
0.0

0.0
{}

{}

Set MS effective intenal diameter to 0.0 m, set to 0.0 for all other releases (no plume rise)

Set MS flow to 0.0 scfm (assume no credit of SGTS flow, and no plume rise); set to 0.0 for
ground releases

Set effluent heat content to 0.0 cal/sec (bypass plume rise effects)

Leave blank equivalent diameter of building causing wake effects for use in conjunction with
the Murphy and Campe building wake model to

Leave blank Set the value of Rv {vent exit velocity o wind speed ratio) for the definition of
plume entrainment {0 0.0 .
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Line 6: General Site Data

HINV 630.  Setannual average height of the inversion layef at the selected site to 630 m above receptor
grade _ :

HFMX 630.  Setmaximum allowable plume centerline height to 630 m above receptor grade (not

: applicable to ground level releases) .

THLFNG 2.26 Set noble gas halfife for decay-in-transit analysis to 2.26 days

THLFIO 8.0 Setiodine half-life for decay-in-transit analysis to 8.0 days

SCAVCF(1) {} Leave first user-specified coefficient for scavenging rate due to rainfall blank (do not evaluate
wet deposition effects)

SCAVCF(2) {} Leave second user-specified coefficient for scavenging rate due to rainfall blank (do not

evaluate wet deposition effects)
* Line 7: Gamma Energy Spectra for the Gamma CHY/Qs - omit (Used value of 0.2MeV in 3 special cases)
Line 8: Gamma Energy Spectra for the Gamma CHI/Qs — omit (Used value of 1.0 in 3 special cases)

Line 9: Release Isotopics for the Gamma CHU/Qs - Line omitted for the 3 cases with 0.2 MeV

CONC(1) 0.0 Br-83 relative concentration set to zero
CONC(2) 0.0 Br-84 relative concentration set to zero
CONC(3) 0.0 Br-85 relative concentration set to »zero
CONC(4) 0.0 Br-88 relative concentration set to zero
CONC(5) _ 0.0 Kr-83m relative concentration set to zero
CONC(6) 0.0 Kr-85m relative concentration set to zero
CONC(7) 0.0 Kr-85 relative concentration set {o zero
CONC(8) 0.0 Kr-87 relative concentration set to zero
CONC(9) 0.0 Kr-88 relative concentration set to zero
CONC(10) 0.0 Kr-89 relative concentration set to 2ero
CONC(11) - 0.0 Kr-90 relative concentration set to zero
CONC(12) 0.0 11129 relative concentraﬁon set to zero
CONC(13) 0.0 1-130 relative concentration set lo zero
CONC(14) 00 .l-131 relative concentration set to zero
CONC(15) 0.0 1-132 refative concentration set to 2ero

CONC(16) 0.0 I-133 relative concentration set to zero
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CONC(17) 0.0 1-134 relative concentration set to zero

CONC(18) 0.0 I-135 relative concentration sef fo zero

CONC(19) 00  1-136 relative concentration set to zero

CONC(20) 0.0 Xe-131m relative concentration set to zero

CONC(21) 0.0 Xe-133m relative concentration set to zero

CONC{(22) 1.0 Xe-133 relative concentration set to one (conservative)
CONC(23) 0.0 Xe-135m relative concentration set to zero

CONC(24) 0.0 Xe-135 relative concentration set to zero

CONC(25) 0.0 Xe-137 relative concentration set to zero

CONC(ZS) cea To-. 000 Xe-138 relative concentration set to zero E - .-
CONC{27) 0.0 Ar-41 relative concentration set to zero

CONC(28) 0.0 N-13 relative concentration set to zero

Line 10: Deposition Velocity/Atmospheric Stability Correlations - omit
Line 11: Meteorological Data Input Format
IMT (4(i2,1x),150,14.0,1x,14.1,16x,f4.1,1x,f2.1,1x 12.1) ForMS

Meteorological data input format for year, month, day, hour, upper leve! wind speed, upper level wind direction,
temperature difference, precipitation, and solar radiation

(4(i2,1x),160,/4.0,1x,14.1,6x,14.1,1x§2.4,1xf2.1)  For Yard, RB, TB

Meteorological data input format for year, month, day, hour, lower leve! wind speed, lower level wind direction,
temperature difference, precipitation, and solar radiation ‘

Line 12: Meteorological Data Input Sequence

1D(1) 1 Sequence number of year in IMT

1D(2) 2 Sequence number of month in IMT

ID{3) 3 Sequence number of day in IMT

1D(4) , 4 Seguence number of hour in IMT

1D{5) 5 Sequence number of wind direction in IMT

1D(6) 6 Sequence number of wind speed in IMT

ID(7) 7 Séquence number of temperature difference in IMT

iD(8) 0 Sequence number of solar radiation in IMT
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ID{9) 0 Sequence number of precipitaﬁoh in IMT
KPRMET 3 Set printout control option for the hourly met dala to print the first 3 entries in each
month
KPRJFD -{} Set printout contro! option for the joint frequency distributions to not include the joint

frequency distributions in the printout

Line 13: Valid Entries in the Meteorological Data Base

WDOMAX
WSMAX
DTMAX
SUNMX
* RAINMX -

Line 14: Meteorological Data Conversion Factors

WSCONV
DTCONV
SUNCON
RAINCV

WSCALM

WSHITE

DH

WDVAR

360.
99,
25.
0.0

0.0 -

0.447
0.556
1.0
254

0.225

Set the maximum wind direction acceptable as a valid observation to 360°

Set the maximum wind speed acceptable as a valid observation to 99 m/sec

Set the maximum temperature difference acceplable as a valid observation to 25°C

Set the maximum solar radiation acceptable as a valid observation to 2.0 ly/min {no data)

Set the maximum precipitation acceptable as a valid observation to 0.0 inhr {no precip data)

Set the factor to convert the input wind speed data to m/sec to. 0.447

Set the factor to convert the input temperature difference data to °C to 0.556

Sat the factor to convert the input solar radiation data from langley/min to cal/min-cm2 to 1.0
Set factor to convert precipitation data from in/hr to mmvhr to 25.4

Set wind speed to be assigned to calms {0 0.225 m/sec (half of anemometeriwind vane
starting speed) .

67.1/10.1 Set height of wind speed measurement to 67.1 m above release-point grade for MS and 10.1

571.0
{}

Lines 15-19: Sea Breeze Data

Lines 20-21: Valley Data

Line 22: Time Intervals for Accidental Releases

NACCT

ACCTIM(1)

51

20

m for all others
Set the delta-temperature sensor separation to 57.0m (220-33) X 0.3048 = 57.0m

Set number assigned to variable wind directions to blank

Omit these lines since the sea breeze model option is not being used (KVORS=0)

Omit these lines since the valley model option is not being used (KVORS=0)

Use five time values for rbdis, tbdis, msdis, yrddis, Ipz cases; use one for eab cases
cases

Set to two hours
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ACCTIM(2) 6.0 Set to six hours for rbdis, tbdis, msdis, yrddis, and Ipz cases
ACCTIM(3) 160  Setto sixteen hours for rbdis, tbdis, msdis, yrddis, Ipz cases
ACCTIM(4) 720  Setto 72 hours for rbdis, thdis, msdis, yrddis, Ipz cases
ACCTIM(5) ‘ 6240  Setto 624 hours for rbdis, tbdis, msdis, yrddis, Ipz cases

Line 23: Start of Receptor Data

TITL RECEPTORS

Line Sets 24A-29A: Data for the Receptors of Interest
ISTART *

RIDENT SITE LPZ, SITE EAB, 200m, 400m, 600m, 800m, 1000m, EAB-50m, EAB-100m, Dis-10m, Dis-50m, Dis-100m, Dis-200m,
Dis-300m, Dis-400m, Dis-500m (See files for specifics)

Line Sets 24B-29X: Data for the Receptars of Interest - . Lo T

ISCT . N, NNE, NE, ... NNW

KPRT 0 Set printout control option fo not provide intermediate results in the printout (except for
certain sectors)

IVALOC 0 Set the receptor location in the valley to indicate open terrain analyses

DIST See Section 3.0 for all cases

HTERN ' Ses Section 3.0 for Main Stack cése; set to 2ero for Reactor and Turbine Building cases

RCF 0.0 Set the recirculation correction factors to zero

VWIDTH 0.0 Set the valley width at the receptor of inferest to zero

VSLOPE 0.0 Set the valley slope at the receptor of interest to zero

VDIST 0.0 Set the receptor distance alox{g the valley to zero

DESCR ‘ See files Sel the receptor description lo: two-letter code for release point (MS, RB, TB, or YD),

distance, sector -
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ATTACHMENT C: COMPUTER INPUT AND OUTPUT FILE NAMES

The following computer runs were carried out for this calculation:

aeolus3

msdiscr
msdistsc
mstoeab
mstolpz
mstoeab2
mstolpz2
rbdis
rbtoeab

. rbtoeab2
10. rbtolpz
11. {bdis

LN AWNR

- 12. tbtoeab -

13. thtolpz
14, yrddis

ARCON96
mscr
mstsc
tberd
rbtsc1
rbtlerd
rblitsc1
rbner
rbntsc
. rpert
10. riptsct
11. tber1
12. thtsct

NN B WN =

Main Stack to various downwind distances (CR case)
Main Stack to various downwind distances (TSC case)
Main Stack to Exclusion Area Boundary

Main Stack to Low Population Zone

Main Stack to Exclusion Area Boundary (0.2MeV run)
Main Stack to Low Population Zone (0.2MeV run)
Reactor Building 1o various downwind distances
Reactor Building to Exclusion Area Boundary

Reactor Building to Exclusion Area Boundary (0.2MeV run)
Reactor Building to Low Population Zone

Turbine Building to various downwind distances

- Turbine Building to Exclusion Area Boundary:

Turbine Building to Low Population Zone
Yard Area to various downwind distances

Main Stack to Control Room

Main Stack to Technical Support Center

Reactor Building Vent to Control Room

Reactor Building Vent to Technical Support Center .
Reactor Building Truck Lock to Control Room

Reactor Building Truck Lock to Technical Support Center
Reactor Building North Wall to Contro! Room

Reactor Building North Wall to Technical Support Center
Turbine Building Reactor Fuel Pump to Control Room
Turbine Building Reactor Fuel Pump to Technical Support Center
Turbine Building to Control Room

Turbine Building to Technical Support Center
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Listing of Files Included on the Compact Disc and Transferred fo the FANP COLD Server for Archival Storage

File Size Date Time File Name File Descriptien
in Bytes
Mateoxological Data Files
693984 10/19/2004 09:27 bemet00.new input 2000 meteorological data for aeolus3
€93984 10/19/2004 09:26 bemet96.new input 1996 meteorological data for aeolus3
692088 10/19/2004 09:27 bemet97.new input 1997 meteorological data for aeolus3
692088 10/18/2004 05:27 bemet98.new input 1998 meteorological data for aeolus3
692088 10/19/2004 09:27 bemet99.new input 1999 meteorological data for aeolus3
3464232 10/19/2004 09:40 beS600.met PNPS 1996 - 2000 met data in one file for aeolus3
316224 10/15/2004 095:35 pnps00.met input 2000 meteorological data for ARCONSE
316224 10/19/2004 09:35 pnpsSé.met input 1996 meteorological data for ARCONI6
315360 10/19/2004 09:35 pnps97.met input 1997 meteorological data for ARCONSE
315360 10/19/2004 09:35 pnps98.met input 1998 meteorological data for ARCON3S6
315360 10/19/2004 09:35 pnpsS9.met input 1999 meteorological data for ARCON96
ARCON96 Input/Output Files
5,030 10/26/2004 07:59 mscr.log MS to CR output
566 10/26/2004 07:59 MSCR.RSF MS to CR input
5,030 10/26/2004 08:00 mstsc.log MS to TSC output
566 10/26/2004 07:59 .MSTSC.RSF ‘MS to TSC input
5,034 10/26/2004 00:04 1xbcrl.log RB vent to CR output
566 10/26/2004 08:04 RBCR1.RSF RB vent to CR input
5,034 10/26/2004 08:06 rbtlcrl.log RB truck lock to CR output
566 10/26/2004 08:06 RBTLCR1.RSF RB truck lock to CR input
5,034 1072672004 08:07 rbtltscl.log RB truck lock to TSC output
566 10/26/2004 08:07 RBTLTSC1.RSF RB truck lock to TSC input
5,034 10/26/2004 08:08 rbtscl.log RB vent to TSC output
566 10/26/2004 08:08 RBTSCLl.RSF RB vent to TSC input
566 10/26/2004 08:08 rbncr.rsf RB North Wall to CR input
5,034 10/26/2004 08:08 rbncr.log RB North Wall to CR output
566 10/26/2004 08:08 rbntsc.rsf RB North ¥Wall to TSC input
5,034 10/26/2004 08:08 rbntsc.log RB North Wall to TSC output
5,034 10/26/2004 08:08 «rfpcrl.log TB Reactor Feed Pump Area to CR output
566 10/26/2004 08:08 RFPCR1.RSF TB Reactor Feed Pump Area to CR input
5,034 10/26/2004 08:09 «rfptscl.log TB Reactor Feed Pump Area to TSC output
566 10/26/2004 08:09 RFPTSC1.RSF TB Reactor Feed Pump Area to TSC input
5,034 10/26/2004 08:10 tbcri.log TB to CR output
566 10/26/2004 08:10 TBCR1.RSF TB to CR input
5,034 10/26/2004 08:11 tbtscl.log TB to TSC output
566 10/26/2004 08:11 TBTSC1.RSF TB to TSC input
aaolus3 Input/Output Files '
10946 11/02/2004 09:13 mnsdiscr.a3 MS to various distances input file (CR case)
324299 1170272004 09:15 msdiscr.out MS to various distances output file {CR case)
10947 11/02/2004 09:12 msdistsc.a3 MS to various distances input file (TSC case)
324308 11/02/2004 09:15 msdistsc.out MS to various distances output file (TSC case)
2194 11/02/2004 10:10 mstoeab.a3 MS to EAB input file )
81775 11/02/2004 10:11 mstoeab.out -~ MS to EAB output file
1945 11/02/2004 09:13 mstoeab2.a3 MS to EAB input file (0.2MeV run)
81564 11/02/2004 09:15 mstoeab2.out MS to EAB output file (0.2MeV run)
2207 1170272004 09:14 mnstolpz.a3 MS to LPZ input file
87583 11/02/2004 09:17 mstolpz.out MS to LPZ output file
1953 11/02/2004 09:14 mstolpz2.a3 ¥S to LPZ input file (0.2MeV run)
87372 11/02/2004 09:17 mstolpz2.out MS to LPZ output file (0.2MeV run) .
9346 11/02/2004 211:01 rbdis.a3 RB to various distances input file
290033 11/02/2004 21:01 rbdis.out RB to various distances output file
2122 10/26/2004 10:45 rbtoeab.al3 RB to EAB input file
81775 10/26/2004 10:57 rbtoeab.out RB to EAB output file
1861 11/02/2004 10:20 rbtoeab2.al RB to EAB input file (0.2MeV run)
B1564 11/02/2004 10:20 rbtoeab2.out RB to EAB output file (0.2MeV run)
2160 1170272004 09:39 rbtolpz.a3 RB to LPZ input file
87583 11/02/2004 09:40 rbtolpz.out RB to LPZ output file :
8483 10/27/2004 24:52 tbdis.a3 TB to various distances input file
256430 10/27/2004 14:52 tbdis.out TB to various <istances output file
2176 10/26/2004 10:46 tbtoeab.a3 TB to EAB input file
8171715 10/26/2004 10:58 tbtoeab.out TB to EAB output file

Document ID 32-5052821-01
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Listing of Files included on the Compact Disc and Transferred to the FANP COLD Server for Archival Storage

(continued)
File Size Date Time File Nanme File Description
in Bytes
aeolus3 Input/Output Files .
2215 1170272004 09:39 tbtolpz.a3 TB to LPZ input file
87583 11/02/2004 09:40 tbtolpz.out TB to LPZ output file
9340 10/27/2004 14:09 yrddis.a3 Yard to various distances input file
290042 10/27/2004 14:10 yrddis.out Yard to various distances output file

Note: The time stamp for the files on the CD that were created before 10/31/2004 on the system will be one hour less
than shown above; this is due fo the Windows XP operating system changing the time stamps of all files
whenever Daylight Savings Time ends or begins. The exception to this is the ARCONS6 input/output files -
since they were created on the PC on 10/26/2004, the time stamp was changed by Windows XP and this
matches the time stamp for the files transferred to the FANP COLD server for archival storage.
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ATTACHMENT D: ARCON96 SOFTWARE INSTALLATION TEST RECORD

223022 (47772004

AREVA
Document No, (Program): Page: 1 of 1
Unique Installation Test No.: ARCONS6-10082004-NARE Installation Test Date: 10/08/2004
Sofware Name: ARCONS6 Version Tested: 1.0
Hardware Platform Tested: IBMPC
Operating System Tested: WINDOWS . Version Tested: XP
Computer Serial No.: DVKPM11
Method of access control: EXECUTABLE FILE; SYSTEM HAS NO SOURCE CODE OR COMPILERS

n fil i : N/A

is) of in: docym i ic fil ce i insiafiati

Input: exi_96.rs!, ex2_96.rsf, ex3_96.rsf, ex4_96.rs!, example.met
Output: exi_96.log. ex2_86.log, ex3_96.log. ex4_96.log
Installation Test Output: testl.log, lest.log, testl.log. tesi4.log
| Statement of scceptabiiity: Numeric vaiues in nstallation test output files match those from original mode! output; only
differences were run dateftime and outpul fde names, as expected.
Test Performer: Theodore A Messl ~TRuselito (1 Dngiarth. _10-08-2004
First, M1, Last) PRINTED/TYPED NAME . SIGNATURE T mate

Framatome ANP, Inc., 8n AREVA and Siemens company

Em‘l.l'?{( + R’d{ R&fst’ S Ic‘f‘E'-C“{ ’
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ATTACHMENT E: ARCONS6 OUTPUT

Main Stack to Control Room

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. 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 10/26/2004 at 08:59:35
EXE R X2 D] ARCON INPUT (22222222 2

Number of Meteorological Data Files = 5

Meteorological Data File Names
C:\ARCON96\PNPS\PNPS596,.MET
C:\ARCON96\PNPS\PNPS97.MET
C:\ARCON96\PNPS\PNP5S98 ,MET
C:\ARCON96\PNPS\PNPS99.MET
C:\ARCON96\PNPS\PNPS00.MET

Height of lower wind instrument (m) = 10.0
Height of upper wind instrument (m) = 67.1
wind speeds entered as miles per hour

Elevated release
Release height (m) . 102.1
Building Area (m*2) - .0
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Effluent vertical velocity (m/s) L 4.06
Vent or stack flow {(m*3/s) = 1.70
Vent or stack radius (m) - .37
Direction .. intake to source (deqg) = 303
Wind direction sector width (degq) - S0
Wind direction window (deg) = 258 - 348
Distance to intake (m) = 244.0 :
Intake height (m) - 15.2
Terrain elevation difference (m) = 12.8
Output file names

pnps\mscr.log

pnps\mscr.cfd
Minimum Wind Speed (m/s) - .5
Surface roughness length (m) - .20
Sector averaging constant = 4.3
Initial value of sigma y - .00
Initial value of sigma 2z . - .00

Expanded output for code testing not selected

Total number of hours of data processed = 43848

Hours of missing data = 1858
Hours direction in window = 13383
Hours elevated plume w/ dir. in.-window = 8847
Hours of calm winds - 12 ,
Hours direction not in window or calm = 28595 !

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL
AVER. PER. 1 ’ 2 4 8 12 24 96 168 360 720
UPPER LIM. 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-0S 1.008-05 1.00E-05 1.00E-05 1.00E-05
LOW LIM. 1.00e-09 1,00E-09 1.00E-09 1.00E-09 1.00E-09 1.00E-09 1.00e-09 1.00E-09 1.00E-09 1.00E-09

ABOVE RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
IN RANGE 2653. 3398, 4700. 7122. 9622. 15432, 29969. 34166. 36877, 38722,
BELOW RANGE 0. g, 0. 45. 449. 1238. 2194. 1728. - 488, 0.
ZERO 39337. 38377, 36657. 33377. 31040. 24137. 1721, 2824, 271, 0.

TOTAL X/Qs 41950. +41715, 41357, 40544, 41111, 40807. 39884. 38718, 37636, 38722,
4 NON ZERO 6.32 8.13 11,36 17.68 24.50 40.85 80,64 92.71 99.28 100.00

95th PERCENTILE X/Q VALUES )
3.50E~07 4.01E-07 3,70E-07 3.27E-07 2.50E-07 1,50E-07 B8,17E-08 6.99E-08 5.92E-08 5.47E-08

95% X/Q for standard averaging intervals

"0 to 2 hours 4.01E-07
2 to 8 hours 3.02E-07
8 to 24 hours 6.18E-08
1 to 4 days 5.89E-08

4 to 30 days 5.05E-08
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HOURLY VALUE RANGE

MAX X/Q MIN X/Q
CENTERLINE 9.73E-06 2.14E-42

SECTOR-AVERAGE 5.67E-06 8.39E-43

NORMAL PROGRAM COMPLETION
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Main Stack to Technical Support Center

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@nrec.gov
J. J. Hayes Phone: (301) 415 3167 *
e-mail: jjh@nrc.gov
L. A Brown Phone: (301) 415 1232

e-mail: lab2@nrec.gov

Code Developer: J. V. Ramsdell Phone: (509) 372 6316
e-mail: j_ramsdell@pnl.gov

Code Documentation: WNUREG/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 thelr 1
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 righta,

Program Run 10/26/2004 at 08:59:57
L2222 X X3 ARCON INPUT A\ 22 XX F2 22 2]

Number of Meteorological Data Files .= §
Meteorological Data File Names
C:\ARCON96\PNPS\PNPS96 MET !
C:\ARCON96\PNPS\PNPS97 .MET
C:\ARCON96\PNPS\PNPS98.MET
. C:\ARCONS6\PNPS\PNPS99.MET
C:\ARCON96\PNPS\PNPSO0.MET

Height of lower wind instrument (m) = 10.0
Height of upper wind instrument (m} = 67.1
Wind speeds entered as miles per hour

Elevated release

Release height (m) - 102.1
Building Area (m~2) - .0
Effluent vertical velocity (m/s) - 4.06
Vent or stack flow (m*3/s) - 1.70
Vent or stack radius (m) - .37
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Direction .. intake to source (deg)

- 304

Wind direction sector width (deq) - 90
¥Wind direction window (deg) = 259 - 349%
Distance to intake (m) - 280.0
Intake height (m) - 3.0
Terrain elevation difference (m) = 12,8
Cutput file names

pnps\mstsc.log

pnps\mstsc.cfd
Minimum Wind Speed (m/s) - .5
Surface roughness length (m) - .20
Sector averaging constant - 4.3
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 = 43848
Hours of missing data = 1858
Hours direction in window © = 13348
Hours elevated plume w/ dir. in window = 8813
Hours of calm winds ' - 12
Hours direction not in window or calm = 28630

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL
AVER. PER. 1 2 4 8
UPPER LIM. 1.00E-04 1.00E-04 1.00E-04 1.00E-04
LOW LIM. 1.00E-08 1.00E-08 1.00E-08 1.00E-08

ABOVE RANGE 0. 0. 0. 0.
IN RANGE 2588, © 3060, 1088, 6202,

. BELOW RANGE 81. 352, 624, 979.
ZERO 39321, 38363. 36645, 33363,

TOTAL X/Qs 41990. 11775, 41357, 40544,

% NON ZERO 6.36 8.17 11.39 17.711

95th PERCENTILE X/Q VALUES
4.56E-07 5.14E-07 4.73E-07 4.18E-07

95% %/Q for standard averaging intervals

0 to 2 hours 5.14E-07
2 to 8 hours 3.85E-07
8 to 24 hours 8.04E-08
1 to 4 days 7.48E-08
4 to 30 days 6.46E-08

HOURLY VALUE RANGE
MRX X/Q MIN X/Q

12
1.00E-04
1.00E-08

0.

8775,
1284.
31052.
41111.
24.47

3.19E-07

24
1.00E-04
1.00E-08

0.

14782.
1794.
24231.
40807.
40.62

1.93e-07

96
1.00E-04
1.00E-08

0.

27498.
4416.
7970,

32084,
80.02

1.04E-07

168
1.00E-04
1.00E-08

0.
29989,
5832,
2897.
38718.
92.52

9.02E-08

360
1.008-04
1.00E-08

0.
3247s.
4889.
271,
37636.
99.28

7.63E-08

720
1.00E-04
1/00E-08

0.
35775.
2947.
0.
38722,
100.00

6.99E-08
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" CENTERLINE 1.26E-05 5.48E-43
SECTOR-AVERAGE 7.36E-06 2.12E-43

HORMAL PROGRAM COMPLETION
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Reaclor Building Vent to Control Room

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. 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 10/26/2004 at 09:04:56
L2222 X ARCON INPUT L1222 222221

Number of Meteorological Data Files = S
Meteorological Data File Names
C:\ARCON96\PNPS\PNPS96.MET
C: \ARCON96\PNPS\PNPS97 ,MET
C:\ARCON96\PNPS\PNPS98,MET
C:\ARCON96\PNP5S\PNP599 . MET
C:\ARCON96\PNPS\PNPSO0,MET

Height of lower wind instrument (m) = 10.0
Height of upper wind instrument (m) = 67.1
Wind speeds entered as miles per hour .

Ground-level release

Release height (m) - 48.5
Building Area (m~2) = 1886.0
pffluent vertical velocity (m/s) - .00
Vent or stack flow (m*3/s) - .00
vent or stack radius (m) - .00
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Direction .. intake to source (deg) = 285
Wind direction sector width ({deg) = 90
Wind direction window {deg) = 240 - 330
Distance to intake (m) - 48.8
Intake height (m) . - 15.2
Terrain elevation difference (m) - .0
Output file names

pnps\rberl.log

pnps\rbcrl.cfd
Minimum Wind Speed (m/s) - .5
Surface roughness length (m) - .20
Sector averaging constant - 4.3
Initial value of sigma y o= .00
Initial value of sigma z - .00

Expanded output for code testing not selected

Total number of hours of data processed = 43848
Hours of missing data = 1858
Hours direction in window = 14077
Hours elevated plume w/ dir. in window = 0
Hours of calm winds - 163
flours direction not in window or calm = 27750

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 1.00£E-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 14240, 15895, 18359. 21911. 25373. 3145S. 39226. 38675. 37636. 38722,
BELOW RANGE 0. 0. . 0. 0. - 0. 0. 2. 0. 0. 0.
ZERO 27750, 25880. 22998, 18633. 15738. 9352. 656. 43. 0. 0.

TOTAL X/Qs 41890. 41775. 41357. 40544, 41111. 40807. 39884. 38718, 37636. 38722,
% NON ZERO 33.91 - 38.05 - 44.39 54.04 61.72 77.08 98.36 99.89 100.00 100.00

95th PERCENTILE X/Q VALUES
1.76E-03 1.68E-03 1.55E~03 1.38E-03 1.09E-03 7.44E-04 4,.62E-0D4 4.01E-04 3.47E-04  3.35E-D4

95% X/Q for standard averaging intervals

0 to 2 hours 1.76E-03 '
2 to 8 hours 1,25E-03

8 to 24 hours 4,26E-04

1 to 4 days 3.67E-04 !

4 to 30 days 3.15E-04

HOURLY VALUE RANGE
MAX X/Q MIN X/0
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CENTERLINE 2.30E-03 5.13E~05
SECTOR-AVERAGE 1.34E-03 2.99E-05

NORMAL PROGRAM COMPLETION
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Reactor Building Vent to Technical Support Center

Program Title: ARCONDS,

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. 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 10/26/2004 at 09:08:23
Rkt ki ARCO“ INPUT (2222 X 22 )

Number of Meteorological Data Files = 5

Meteorological Data File Names
C:\ARCON96\PNPS\PNPS96.MET
C:\ARCONS6\PNPS\PNPS9T.MET
C:\ARCON96\PNPS\PNPS98.MET
C:\ARCON96\PNPS\PNPS99.MET
C:\ARCON96\PNPS\PNPSO0.MET

Height of lower wind instrument (m) =~ 10.0
HHeight of upper wind instrument (m) = 67.1
Wind speeds entered as miles per hour

Ground-level relcase

Release height (m) - 48.5
Building Area (m*2) = 1886.0
Effluent vertical velocity (m/s) - .00
vent or stack flow (m*3/s) . = .00
Vent or stack radius (m) - .00
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Direction .. intake to source (deg) = 290
Wind direction sector width (deq) - 90
Wind direction window (deg) = 245 - 335
Distance to intake (m) - 85.3
Intake height {m) - 3.0
Terrain elevation difference (m) - .0
Output file names

pnps\rbtscl,.log

pnps\rbtscl.cfd
Minimum Wind Speéd {m/s) - .5

Surface roughness length (m) a .20

Sector averaging constant - 4.3
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 = 43848
Hours of missing data = 1858
Hours direction in window = 13953
Hours elevated plume w/ dir. in window = 0
Hours of calm winds - 163
Hours direction not in window or calm = 27874 !
DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL !
AVER. PER. 1 L2 4 8 12 24 I 96 168 360 720
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.
IN RANGE 14116. 15727. 18129, 21601. 24982, 31057. 39176, 38675. 37636. 38722.
BELOW RANGE 0. 0. 0. 0. 0. 0. Too. 0. 0. 0.
2ERO 27874. 26048, 23228. 18943, 16129. 9750. 708. 43, 0. 0.

TOTAL X/Qs 41990, 41775. 41357. 40544. 41111, 40807, 39884. 38718. 37636. 38722,
t NON ZERO 33.62 37.65 43.84 53,28 60.77 76.11 98,22 99.89 100.00 100,00

95th PERCENTILE X/Q VALUES
6.94E-04 6.58E-04 6.07E-04 5.42E-04 4.27E-04 2.92E-04 1.798-04 1.55E-04 1.338-04 1.29E-04

95% X/Q for standard avezéging intervals

0 to 2 hours 6.94E-04
2 to 8 hours 4,.91E-04
8 to 24 hours 1.67E-04
1 to 4 days 1.41E-04
4 to 30 days 1,22E-04

HOURLY VALUE RANGE
MAX X/Q ‘ MIN X/Q
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CENTERLINE 8.96E-04 2.05E-05
SECTOR-AVERAGE 5.22E-04 . 1.19e-05

NORMAL PROGRAM COMPLETION
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Reactor Building Truck Lock to Control Room

Program Title: ARCONS6.

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. 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_ramsdellépnl.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 10/26/2004 at 09:06:33
(222X R 3 ARCON INPUT {fi‘ﬁ.".'l

Number of Meteorological Data Files = 5

Meteorological Data File Names
C:\ARCON96\PNPS\PNP596.MET
C:\ARCONI6\PNPS\PNPSI7.MET
C:\ARCONS6\PNPS\PNPS98.MET
C:\ARCONI6\PNPS\PNPS99, ,MET
C:\ARCON96\PNPS\PNPS00,MET

Height of lower wind instrument (m) = 10.0
Height of upper wind instrument (m) = 67,1
Wwind speeds entered as miles per hour

Ground-level release

Release height (m) - 6.1
Building Area (m~2) - 1382.0
Effluent vertical velocity (m/s) - .00
Vent or stack flow (m~3/s) - .00
Vent or stack radius (m) - .00
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Direction ., intake to source (deg) = 315
Wind direction sector width (deq) - 90
Wind direction window (degq) = 270 - 360
Distance to intake (m) = 75.6
Intake height (m) - 15.2
Terrain elevation difference (m) - .0
Output file names

pnps\rbtlcrl,log

pnps\rbtleri.cfd
Minimum Wind Speed (m/s) = .5
Surface roughness length (m) - .20
Sector averaging constant = 4.3
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 = 43848
Hours of missing data = 1858
Hours direction in window - B666
Hours elevated plume w/ dir. in window = 0
Hours of calm winds = 142
Hours direction not in window or calm = 33182

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL
AVER. PER. 1 2 1 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 g. 0. 0. 0. 0. 0. 0. 0. 0. 0.
IN RANGE 8808. 10414. 12880. 16638. 20314. 27401, 38856. 38666, 37636, 38722,
BELOW RANGE 0. - 0., 0. 0. 0. 0. 0. 0. 0. 0.
ZERO 33182, 31361. 28477, 23906, 20797, 13406, 1028. 52. 0. 0.

TOTAL X/Qs 41990, 41775. 41357. 40544, 41111. 40807, 39884. 38718, 37636. 38722,
$ NON ZERO 20.98 - 24.93 31.14 41.04 49.41 67.15 97.42 99.87 100.00 100.00

95th PERCENTILE X/Q VALUES .
9.72E-04 9.55E-04 9.05E-04 8.07BE-04 6.46E-04 4,56E-04 2.59E-04 2.20E-04 1.95E-04 1.74E-04

95% %/Q for standard averaging intervals

0 to 2 hours 9.72E-04
2 to 8 hours 7.52E-04
g to 24 hours 2,.80E-04
1 to 4 days 1.93E-04
4 to 30 days 1.61E-04

HOURLY VALUE RANGE
MAX X/Q MIN X/Q
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CENTERLINE 1,42E-03 . 1.38E-04
SECTOR-AVERAGE 8,.25E-04 8.05E-05

NORMAL PROGRAM COMPLETION
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Reactor Building Truck Lock to Technical Support Center

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@énrc.gov
J. J. Hayes Phone: (301) 415 3167
e-mail: jjh@nrc.gov
L. A Brown Phone: (301) 415 1232
. e-majil: 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 10/26/2004 at 09:07:15
(A2 2 KR D ARCON INPUT IE X222 X2 2] .

Number of Meteorological Data Files = 5

Meteorological Data File Names
C:\ARCON9G6\PNPS\PNPS96,.MET
C:\ARCON96\PNPS\PNPS597 .MET
C:\ARCONS6\PNPS\PNPS98 . MET
C:\ARCON96\PNPS\PNPS99 . MET
C:\ARCON96\PNPS\PNPS00.MET

Height of lower wind instrument (m) = 10.0
Height of upper wind instrument (m) = 67.1
Wind speeds entered as miles per hour

Ground-level release

Release height (m) = 6.1
Building Area (m*2) =~ 1382.0
Effluent vertical velocity (m/s) - .00
Vent or stack flow . (m"~3/s) - .00
Vent or stack radius (m) . .00
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Direction .. intake to source (deg) =- 310
Wind direction sector width {deg) - 90
Wind direction window (deg) = 265 - 355
Distance to intake (m) = 119.0
Intake height (m) = 3.0
Terrain elevation difference (m) - .0
Output file names

pnps\rbtltscl.log

pnps\rbtltscl.cfd
Minimum Wind Speed (m/s) - .5
Surface roughness length (m) - .20
Sector averaging constant - 4.3
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 = 43848
Hours of missing data = 1858
Hours direction in window = 9515
Hours elevated plume w/ dir. in window =
Hours of calm winds =
Hours direction not in window or calm =

0
142
32333

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL
: 2

AVER. PER. 1 . 4

UPPER LIM. *1.00E-03 1.,00E-03 1,00E-03 1,

LOW LIM. 1,00E-07 1,00E-07 1.00E-07 1.
ABOVE RANGE 0. 0. 0.
IN RANGE 9657. 11275, 13764.
BELOW RANGE 0. 0.’ 0.
ZERO 32333. 30500. ' 27593,
TOTAL X/Qs 41990, 41775, 41357,
% NON ZERO 23.00 26.99 33.28

95th PERCENTILE X/Q VALUES
4.27E-04 4.21£-04 4.04E-04 3.

95% X/Q for standard averaging intervals

0 to 2 hours 4.27E-04
2 to 8 hours 3.45E-04
8 to 24 hours 1.27E-04
1 to 4 days 9.13E-05
4 to 30 days 7.39E-05

HOURLY VALUE RANGE

MAX X/Q MIN X/Q

9
00E-03
00E-07

0.
17518.
0.
23026.
40544.
43.21

65E-04

12
1.00E-03
1.00E-07

0.

21180.
0.
19931,
41111,
51.52

2.92E-04

24
1.00E-03
1,00E-07

0.

28080.
0.
12727.
40807.
68.81

2,07E-04

96
1.008-03
1.00E-07

0.

38920.
- 0.
964.

398864,

97.58

1.20E-04

168
1.00E-03
1.00E-07
0.
38666.
0.

52.

38718.
99.87

1.03E-04

360
1.00E-03
1.00E-07

9.05€E-05

720
1.00E-03
1.00E-07

8.00E-05
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CENTERLINE 6.07E-04 6.15E-05
SECTOR-AVERAGE 3.54E-04 J3.58E-05

NORMAL PROGRAM COMPLETION
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Reactor Building North Wall to Control Room

Program Title: ARCON9G,

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. 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 10/26/2004 at 09:05:24
AR R X2 2] ARCON INPUT IE 3 XX 22X 22X 2

Humber of Meteorological Data Files = 5

Meteorological Data File Names
C:\ARCON96\PNPS\PNPS96.MET
C:\ARCON96\PNPS\PNPS97.MET
C:\ARCON96\PNPS\PNPS98 .MET
C:\ARCON96\PNPS\PNPS99.MET
C:\ARCON96\PNPS\PNPS00.MET

Height of lower wind instrument (m) = 10.0
Height of upper wind instrument (m) = 67.1
Wind speeds entered as miles per hour

Ground-level release

Release height (m) - 2.0
Building Area: (m*2) = 1860.0
Effluent vertical velocity (m/s) - .00
Vent or stack flow (m*3/s) = .00
Vent or stack radius (m) o .00
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Direction .. intake to source (deg) = 345
Wind direction sector width (deg) = 90
Wind direction window (deg) = 300 - 030
Distance to intake (m) = 45.0
Intake height (m) - 15.2 .
Terrain elevation difference (m) = .0
Output file names

pnps\rbncr.log

pnps\rbner.cfd
Minimum Wind Speed (m/s) = .5
Surface roughness length (m) = .20
Sector averaging constant - 4.3
Initial value of sigma y = .00
Initial value of sigma 2z - .00

Expanded output for code testing not selected

43848
1858

Total number of hours of data processed
Hours of missing data

Hours direction in window = 6839
Hiours elevated plume w/ dir. in window = (o]
Hours of calm winds - 142
Hours direction not in window or calm = 35009

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL .
AVER, PER, 1 2 4 8 12 24 96 168 360 720
UPPER LIM. 1.00E-02 1.00g-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 6981. 8660. 10840. 14028. 17186, 23650, 37404. 38471. 37636. Jgs722.
BELOW RANGE 0. 0. 0. 0.’ 0. 0. 0. 0. 0. 0.
ZERO 35009. 33115. 30517. 26516. 23925. 17157, 2480. 247, 0. 0.

TOTAL X/Qs 41990. 41775, 41357, 40544. 41111. 40807. 39884. 38718. 37636. 3gr22,

% NON ZERO 16.63 20.73 26.21 34.60 41.80 57.96 93.78 99.36 100.00 100.00

95th PERCENTILE X/Q VALUES . §
2.36E~-03 2,27E-03 2.01E-03 1.79E-03 1.44E-03 1.00E-03 5.79E-04 4.78E-04 4.22E-04 3.81E-04

95% X/0Q for standard averaging intervals

0 .to 2 hours 2,36E-03 -
2 to 8 hours 1.60E-03
8 to 24 hours 6.10E-04
1 to 4 days 4,37E-04
4 to 30 days 3.51E-04

HOURLY VALUE RANGE
MAX X/Q MIN X/Q
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CENTERLINE 3.59E-03 2.86E-04
SECTOR-AVERAGE 2.09E-03 1.67E-04

NORMAL PROGRAM COMPLETION
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Reactor Building North Wall to Technical Support Center

Program Title: ARCONY6,

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: jylla@nrc.gov
J. J. Hayes Phone: (301) 415 3167
e-mail: j3h@nrec.gov
L. A Brown Phone: (301) 415 1232
e-nail: 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
erployees, 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,

10/26/2004

Program Run at 09:05:46

I EE 2 22 2] ARCON It‘PUT dedperi i

"Number of Meteorological Data Files = 5.

Meteorological Data File Names
C:\ARCON96\PNPS\PNPS96.MET
C:\ARCON96\PNPS\PNPS97 ,MET
C:\ARCON96\PNPS\PNPS98.MET
C:\ARCON96\PNPS\PNPS99 .MET
C:\ARCON96\PNPS\PNPS00.MET

‘Height of lower wind instrument (m) = 10.0
Height of upper wind instrument (m) = 67.1
Wind speeds entered as miles per hour
Ground-level release

Release height (m) - 2.0
Building Area (m*2) - 1860.0
Effluent vertical velocity (m/s}) - .00
Vent or stack flow (m~3/s) - .00
Vent or stack radius (m) - .00
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Direction .. intake to source (deg) = 325
Wind direction sector width (deq) - 90
Wind direction window (degq) = 280 - 010
Distance to intake (m) - 73.0
Intake height (m) - 3.0
Terrain elevation difference (m) - .0
Output file names

pnps\rbntsc.log

pnps\rbntsc.cfd
Minimum Wind Speed (m/s) = .5

Surface roughness length (m) = .20

Sector averaging constant - 4.3
Initial valﬁe of sigma y - .00
Initial value of sigma 2 = .00

Expanded output for code testing not selected

Total number of hours of data processed = 43848
Hours of missing data = 1858
Hours direction in window = 7590
Hours elevated plume w/ dir. in window =~ 0
Hours of calm winds - 142
Hours direction not in window or calm = 34258

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL

AVER. PER, 1 T2 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 1732. 9423. 11817, 15404. 18934. 26044. 38543. 38614, 37636. 38722.
BELOW RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ZERO 34258, 32352. 29540. 25140, 22177. 14763. 1341. 104. 0. 0.

TOTAL X/Qs 41990. 41775, 41357, 40544. 41111. 40807, 39884. 38718. 37636. 38722,
% NON ZERO 18.41 22,56 28.57 37.99 46.06 63.82 96.64 99,73 100.00 100.00

95th PERCENTILE X/Q VALUES
1.04E-03 1,01E-03 9,24E-04 8.18E-09 6.55E-04 4.61E-04 2.54E-04 2.23E-04 1.96E-04 1.75E-04

95% X/Q for standard averaging intervals

0 to 2 hours 1.04E-03
2 to 8 hours 7.44E-04
8 to 24 hours 2,.83E-04
1 to 4 days 1.85E-04
4 to 30 days 1.63E-04

HOURLY VALUE RANGE
MAX X/Q MIN X/Q
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CENTERLINE 1.53E-03 1.47e-04
SECTOR-AVERAGE 8.91E-04 8.59E-05

NORMAL PROGRAM COMPLETION
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Turbine Building Reaclor Feed Pump Area to Control Room

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. J. Hayes Phone: (301) 415 3167
e-mail: jjhGnrec.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 10/26/2004 at 09:08:58
(22 X2 2 2] ARCON INPUT (222222 X2 23

Humber of Meteorological Data Files
Meteorological Data File Names
C:\ARCON96\PNPS\PNPS96,MET
C:\ARCON96\PNPS\PNPSO7 MET
C:\ARCON96\PNPS\PNPS98,.MET
C:\ARCON96\PNPS\PNPS93,.MET
C: \ARCON96\PNPS\PNPS00.MET

Height of lower wind instrument (m)
Height of upper wind instrument (m)
wind speeds entered as miles per hour

Ground-level release

Release height (m)

Building Area (m"~2)

Effluent vertical velocity (m/s)
Vent or stack flow (m~3/s)

10.0

18.0
406.0

.00
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Vent or stack radius (m) - .00
Direction .. intake to source (deg) = 273
Wind direction sector width (deg) - 90
Wind direction window (degq) = 228 - 318
Distance to intake {m) - 56.7
Intake height (m) - 15.2
Terrain elevation difference (m) - .0
Output file names

pnps\rfpcrl,log

pnps\rfpcrl.cfd
Minimum Wind Speed (m/s) = .5
Surface roughness length {(m) = .20
Sector averaging constant : - 4.3
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 = 43848
Hours of missing data = 1858
Hours direction in window = 13924
Hours elevated plume w/ dir, in window = 0
Hours of calm winds : = 142
Hours direction not in window or calm = 27924

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL

AVER. PER. 1 2 4
UPPER LIM. 1.00e-02 1.00E~02 1.00E-02 1.
LOW LIM. 1.00E-06 1.00E-06 1.00E-06 1.

ABOVE RANGE 0. 0. 0.

IN RANGE 14066. 16006. 18791.

BELOW RANGE 0. 0. 0.

ZERO 279214. 25769. 22566,

TOTAL X/Qs 41990, 41775. . 41357,

% NON ZERO 33.50 38.31 45.44

95th PERCENTILE X/Q VALUES
1.99E-03 1.95e~-03 1.89-03 1.

95% X/Q for standard averaging intervals

0 to 2 hours 1.99E~-03
2 to 8 hours 1.69E-03
8 to 24 hours 6.67E-04
1 to 4 days 5.17E-04
4 to 30 days 4.67E-04

HOURLY VALUE RANGE

8
00E-02
00E-06

0.
22606,
0.
17938.
40544.
55.76

77E-03

12
1,00E-02
1.00E-06

0.

26284,
0.
14827.
41111.
63.93

1.43E-03

24
1.00E-02
1.00E-06

0.

32620.
0.
8187,
40807,
79.94

1.03E-03

96
1,00E-02
1.0CE-06

0.

39386.
0.
498.
39884.
98.75

6.46E-04

168
1.00E-02
1.00E-06

0.
38718,
0.
0.
38718.
100.00

5.83E-04

360
1.00E-02
1.00E-06

0.
37636.
0.
0.
37636.
100.00

5.29E-04

720
1.00E-02
1.00E-06

4,91E-04

.
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MAX X/Q MIN X/Q
CENTERLINE 2.54E-03 2.13E-04
SECTOR-AVERAGE 1.48E-03 1.24E-04

NORMAL PROGRAM COMPLETION
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Turbine Building Reactor Feed Pump Area o Technical Support Center

Program Title: ARCONS6.

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. 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 10/26/2004 at 09:09:21
L ZZ XXX X ARCON INPUT I EA 222 XXX}

Number of Meteorological Data Files = S

Meteorological Data File Names
C:\ARCONOG\PNPS\PNP596 ,MET
C:\ARCON96\PNPS\PNPS97,MET
C:\ARCON96\PNPS\PNPS98 ,MET
C:\ARCON96\PNPS\PNPS99 ,MET
C:\ARCON96\PNPS\PNPS00.MET

Helight of lower wind instrument (m) = 10.0
Height of upper wind instrument (m) = 67.1
Wind speeds entered as miles per hour

Ground-level release :

Release height (m) - 18.0

Building Area (m*2) = 406.0 .
Effluent vertical velocity (m/s) - .00

vent or stack flow (m*3/s) =- .00

vent or stack radius (m) - .00
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Direction .. intake to source (deg) = 285
Wind direction sector width (deg) - 90
Wind direction window (deg) - 240 ~ 330
Distance to intake {m) - 91.4
Intake height (m) = 3.0
Terrain elevation difference (m) - .0
Output file names

pnps\rfptscl,log

pnps\rfptscl.cfd
Minimum Wind Speed (m/s) - .5

Surface roughness length (m) = .20

Sector averaging constant - 4.3
Initial value of sigma y - .00
Initial value of sigma 2 - .00

Expanded output for code testing not selected

Total number of hours of data processed = 43848

Hours of missing data - 1858
Hours direction in window = 12701
' Hours elevated plume w/ dir. in window = 0
Hours of calm winds - 142
Hours direction not in window or calm = 29147

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL
AVER. PER. 1 2 4 8 . ¥ 24 96 168 360 720
UPPER LIM. 1.00E-03 1.00F-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 11. 4. 2, 1. 0. Q. 0. 0. 0. 0.
IN RANGE 12832. 14696, 17365. 21109. -24718. 31260, 39255. 38708, 37636. 38722,
BELOW RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ZERO 29147. 27075. ° 23990. 19434. 16393. 9547. 629. 10. 0. 0.

TOTAL X/Qs 41990. - 41775. 41357. 40544. 41111. 40807. 39884, 38718, 37636. 38722.

% NON Z2ERO 30.59 35.19 41.99 52.07 60,13 76.60 98.42 99.97 100.00 100.00

95th PERCENTILE X/Q VALUES .
7.73E-04 7.50E-04 7.21E-04 6.73E-04 5.47E-04 3.94E-04 2.38E-04 2.16E-04 1.96E-04 1.78E-04

95% X/Q for standard averaging intervals

0 to 2 hours 7.73E-04
2 to 8 hours 6.40E-04
8 to 24 hours 2,.55E-04
1 to 4 days 1.86E-04
4 to 30 days 1.69E-04

HOURLY VALUE RANGE
MAX X/0Q MIN X/Q
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CENTERLINE 1.00E-03 8.67E-05
SECTOR-AVERAGE 5.86E-04 5.06E-05

NORMAL PROGRAM COMPLETION
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Turbine Bullding to Control Room

Program Title: ARCON96.

Developed For: U.S. Nuclear Regulatory Commission
Office of Huclear 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. J. Hayes Phone: (301) 415 3167
é-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 Stotes Government nor any agency thereof, nor any of their
employees, makes any warranty, expressed or implied, dr 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 10/26/2004 at 09:10:24
Phehadd ARCON INPUT IR EXEXRER X ]

Number of Meteorological Data Files = 5
Meteorological Data File Names
C:\ARCON9E\PNPS\PNPS96.MET
C:\ARCONS6\PNPS\PNPS97 ,MET
C:\ARCON96\PNPS\PNPS98.MET .
C:\ARCON96\PNPS\PNPS99.MET . ] ’
C:\ARCON96\PNPS\PNPSO0.MET

Height of lower wind instrument (m) = 10.0
Height of upper wind instrument (m) = 67.1
Wind speeds entered as miles per hour

Ground-level release

Release height (m) - 25.9
Building Area (m~2) . = 2116.0
Effluent vertical velocity (m/s) - .00
Vent or stack flow (m~3/s) - .00
Vent or stack radius (m) - .00
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Direction .. intake to source (deg) = 207
Wind direction sector width (deg) = 20
Wind direction window (deg) = 162 - 252
Distance to intake (m) - 42.1
Intake height (m) - 15.2
Terrain elevation difference (m) - .0
OQutput file names

pnps\tbcrl.log

pnps\tberl.cfd
Minimun Wind Speed (n/s) - .5

Surface roughness length (m) - .20

Sector averaging constant - 4.3
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 = 43848

Hours of missing data = 1858
Hours direction in window = 18033
Hours elevated plume w/ dir. in window = 0
Hours of calm winds - 142
Hours direction not in window or calm = 23815

DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL

AVER, PER. 1 2 4 8 12 24 86 168 360 - 720
UPPER LIM. 1.00E-02 1.00E-02 1.00E-02 1.00E-02 ~ 1.00E-0D2 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. c. 0. 0. 0. 0. 0. 0. 0. 0.
IN RANGE 18175. 20261. 23203. 27157, 30553. 35061. 39566. 38718. 37636. 3s722,
BELOW RANGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ZERO 23815. 21514, 18154, 13387, 10558. 5746. 318. 0. 0. 0.

TOTAL X/Qs 41990, - 417175.. 41357, 40544. 41111. 40807. 39884. 38718. 37636. 38722.
% NON ZERO 43.28 48.50 56.10 66.98 74.32 85.92 99.20 100.00 100.00 100.00

95th PERCENTILE X/Q VALUES
3.56E-03 3.47E-03 3.35E-03 3,22E-03 2,65E-03 1,91E-03 1,30E-03 1.19E-03 1.07E-03 9.99E-04

95% X/Q for standard averaging intervals

0 to 2 hours 3.56E-03
2 to 8 hours 3.11E-03
8 to 24 hours 1.26E-03
1 to 4 days 1.10E-03
4 to 30 days 9.52E-04

HOURLY VALUE RANGE
MAX X/Q MIN X/Q
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CENTERLINE 4.17E-03 2.44E-04
SECTOR-AVERAGE 2.43E~-03 1.42E-04
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TJurbine Building to Technical Support Center

Program Title: ARCON96.

Developed For: U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Reactor Program Management

Date: June 25, 1937 11:00 a.m.
NRC Contacts: J. Y. Lee Phone: (301) 415 1080
e-mail: jyli@nrc.gov
J. J. 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 10/26/2004 at 09:11:36.
LA R R 2 RS ARCON INPUT hhbboaswwih

Number of Meteorological Data Files = §
Meteorological Data File Names
C:\ARCON96\PNPS\PNPS96.MET
C:\ARCON96\PNPS\PNPS97.MET
C:\ARCON96\PNPS\PNPS98 ,MET
C: \ARCONS6\PNPS\PNPS99,MET
C:\ARCON96\PNPS\PNPSOO .MET

Height of lower wind instrument {m) = 10.0
Height of upper wind instrument (m) = 67.1
Wind speeds entered as miles per hour

Ground-level release

Release height (m) - 25.9
Building Area (m*2) = 2116.0
Effluent vertical velocity (m/s) - .00
Vent or stack flow (m~3/s) - .00
vent or stack radius (m) - .00
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Direction .. intake .to source (deg) = 256
Wind direction sector width (deg) = 90
Wind direction window (deg) = 211 - 301
Distance to intake (m} - 57.9
Intake height [m) - 3.0
Terrain elevation difference {(m) - .0
Output file names
pnps\tbtscl,log
pnps\tbtscl.cfd
Minimum Wind Speed (m/s) - .5
Surface roughness length (m) - .20
Sector averaging constant - 4.3
initial value of sigma y - .00
Initial value of sigma 2z - .00
Expanded output for code testing not selected
Total number of hours of data processed = 43848 '
Hours of missing data = 1858
Hours direction in window = 16112
Hours elevated plume w/ dir. in window = 0
Hours of calm winds - 142
Hours direction not in window or calm = 25736
DISTRIBUTION SUMMARY DATA BY AVERAGING INTERVAL
AVER. PER. . 1 2 [ 8 12 24 96 168 360 720
UPPER LIM. 1.00E-02 1.00E-02 1.00E-02 1.00B-02 1.00E~02 1.00E-02 1.00E-02 1,00E-02 1,00E-D02 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 16254, 18480. 21654, 25941, 29691. 35234, 39555, 38718. 37636. 38722.
BELOW RANGE 0. 0. 0. 0. 0. 0. 0. a. 0. 0.
ZERO 25736. 23295. 19703. 14603, 11420. 5573. ‘329, 0. 0, 0.
TOTAL X/Qs 41990. 41775. 41357. 40544, 41111, 40807, 39884. 38718, 37636. 38722,
% NON ZERO 38,71 44.24 52.36 63,98 72.22 86.34 99.18 100.00 100.00 100.00
95th PERCENTILE X/Q VALUES
1.72E~03 1.71E-03 1.68E-03 1,58E-03 1.288~03 9.05E~04 5.99E~04 5.39E-04 4,.69E-04 4.35E-04

95% X/Q for standard averaging intervals.

0 to 2 hours 1,72E-03
2 to 8 hours 1.54E-03
8 to 24 hours 5.67E-04
1 to 4 days 4,.96E-04
4 to 30 days 4.10E-04

HOURLY VALUE RANGE

MAX X/Q MIN X/Q
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10  Purpose/Objective

Evaluate the meteorological data recorded by the onsite meteorological monitoring system at Pilgrim Nuclear
Power Station (PNPS) from January 1996 through December 2001 as requested in Entergy/Pilgrim Contract
Order Number 4500534887.

20  Assumptions and Key Assumptions

Since the base of the backup meteorological tower is not located on a natural surface, it was assumed that the
data from that tower were not suitable for use in this calculation.

A key assumption is any assumption or limitation that must be verified prior to using the results and/or
conclusions of a calculation for a safety-related task. There are no key assumptions in the present calculation.

3.0 Computlng Enwronment

The computer runs in this calculatlon involved the use of pnpswd, becheck and metrose and were camed out
on the HP 9000/785 CPU running the HP UX B.10.20 operating system. Computer programs pnpswd and
becheck were written expressly for use in this calculation and their usage is validated in Attachment A.
Computer code metrose is listed in the Framatome-ANP Computer Software Index. Itis a safety-related
computer code used to produce joint frequency distribution (JFD) summaries of meteorological data. There are
no open software error reports for metrose.

4.0  Quality Assurance

This work was performed under Framatome's Quality Assurance Program, and Framatome Procedure 0402-01
(Preparing and Processing FANP Calculations) was followed.

5.0 Calculations

Meteorological data recorded by the onsite meteorological monitoring system at Pilgrim Nuclear Power Station
from January 1996 through December 2001 were retrieved from the Framatome-ANP (FANP) Software Control
Library in the form of annual files. These data had been used previously to generate annual joint frequency
distribution tables for PNPS (see References 2 through 10), were in the BECo met data format (see Exhibit 1),
and included data from both meteorological towers (the 220’ primary and the 160" backup). These annual data
files were transmitted to PNPS and were compared to those in their-possesion and were found to be identical.

Although these data had been checked previously by both PNPS and YNSD or DE&S (now AREVAIFANP) it
was decided to check the data again. Computer program becheck was written to perform this data check and to
determine the data recovery rates. Each of the original six annual meteorological data files were input in turn to
becheck.

Program becheck checked for the following suspicious data:

o Unstable delta-temperature values at night,
o Stable delta-temperature values all day long,
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+ Ambient temperature changes of ten degrees Fahrenheit or more in an hour’s time,
e Repeating wind speed values, and
o Comparison of primary tower to backup tower wind direction values.

Note that data flagged by the program were not necessarily bad data — the program simply flags data worthy of
a closer look by an experienced meteorologist (indeed, the NRC computer code QA works under the same
philosophy). Since the backup tower data were considered suspect and not used in this calculation, the results
of the wind direction comparison were ignored. Note that while some data were ﬂagged it is the opinion of the
author, a meteorologlst with seventeen years experience, that the data are correct given the atmospheric
conditions occurring when they were recorded and the location of PNPS on the shore of Massachusetts Bay.
‘Computer input and output file names are listed in Attachment B; copies of these files were provided on a
compact disc to PNPS and were put on the FANP COLD Server for archival storage. A listing of computer code
becheck is presented in Attachment D. The source code file name is becheck.f and the executable file name is
becheck.e. The file sizes in bytes and the creation date/time are:

- permissions __file owner ' group sizeinbytes datelftime __ file name
~IWXIWXIWX messier eed 49245 Oct 5 14:51 becheck.e
~IW=L=———- messier eed 12142 Oct 5 14:50 becheck.f

As an additional check of the data, the FANP computer code metrose was used to produce a joint frequency
distribution summary of the 1996-2001 meteorological data. This JFD was compared to two others produced
from PNPS meteorological data from 1992 (Reference 11) and 1993 {Reference 12). This comparison of the
1996-2001 data set with historical data from the site showed good agreement. A summary of the comparison is
provided in Table 1. Data recovery rates for the 1996-2001 period are provided in Table 2. Computer input and
output file names are listed in Attachment B; copies of these files were provided on a compact disc to PNPS and
were put on the FANP COLD Server for archival storage.

A joint frequency distribution summary of the 1996-2000 meteorologlcal data was produoed using the FANP
computer code metrose. This JFD Is suitable for inclusion in a PAVAN mput file for use in generating
atmospheric dispersion factors for accndent conditions. :

Visual exammatlon of the data files indicated that the 1996 data file had wind direction values that ranged from 0
degrees to 540 degrees. The other annual files had wind direction values that ranged from 0 degrees to 360
degrees. For the sake of consistency, it was decided to convert all wind direction values from 0 fo 540 degrees
to 0 to 360 degrees. Computer code pnpswd was written to perform this conversion.

Each of the six annual meteorological files were input to pnpswd and two files were output in each of the six
runs: the so-called banner file which lists the computer code name, version number, input file name, number of
wind direction values changed, and run date, the main output file of meteorological data with wind direction
values converted as necessary. Note that the computer code checked for wind direction values that were
greater than 360 degrees but less than 541 degrees so as to not affect any data flagged as bad or missing
(9999). The primary tower meteorological data were output by pnpswd but the backup tower meteorological
data were not. Otherwise, the original BECo met data format was maintained (see Exhibit 1). Computer input
and output file names are listed in Attachment B; copies of these files were provided on a compact disc to PNPS
and were put on the FANP COLD Server for archival storage. A listing of computer code pnpswd is presented in
Attachment C. The source code file name is pnpswd.f and the executable file name is pnpswd.e. The file sizes
in bytes and the creation date/time are:
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permissions _file owner Qroup size in bytes _date/time file name
—IWXIWXIWX 1 messier eed 28763 Oct 19 08:44 pnpswd.e
—rW-r=———- 1l messier eed 4518 Oct 19 08:44 pnpswd.f

Exhibit 2 presents the PNPS atmospheric stability classes as a function of delta-temperature values (degrees
Fahrenheit per 187 feet). This exhibit also contains the stability class breakdown (used by the NRC in Safety
Guide 23) in degrees Celsius per 100 meters, and documents the conversion from degrees Celsius per 100
meters to degrees Fahrenheit per 187 feet.
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Table 1: Summary of Joint Frequency Distribution Comparison

- 1996-2001
winds winds
A 13 12.89
B 3.39 3.4
C 4.51 4.53
D 30.35 30.41
E 35.25 35,32
F 10.57 10.56
G 2.93 2.89
Major 13-18
sz 47TMPH | oo
Class
Major
w’o SsSw SSW

oye 1992
Stabilit
Coss | B | 20
winds winds
A 9.89 9.88
B 3 2.99
C 3.63 3.64
D 29.25 29.44
E 32.56 32.64
F 17.49 17.38
G 417 4,04
Major 13-18
ws | 4TMPH | oy
Class
Major
WJD Ssw SSW

Source: Reference 11

" 1993

Cass' [ B | 2D

winds winds

A 10.1 10.23

B 3.08 4.01

[ 4.95 5.09

D 37.86 37.66

E 31.69 31.91

F 9.45 9.22

G 1.96 1.88

Major 13-18

st 4TMPH | o
Class
Major

wjo SSwW ssw

Source: Reference 12
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Table 2: Meteorological Data Recovery Rates for the Period 1996-2001

Data Recovery Rates
Year LL Composite UL Composite
1996 96.82 95.99
1997 93.73 95.40
1998 96.71 92.05
1999 94.77 80.82
2000 91.85 91.02
2001 95.76 97.05
Six Year 94.94 93.72
Average
Note that the composite recovery reported is the percent
of time that wind speed, wind d/rectlon and delta temperature
were available simultaneously.

6.0

Resultleonclusion

Meteorological data recorded on the 220’ primary tower by the onsite meteorological monitoring system at
Pilgrim Nuclear Power Station (PNPS) from January 1996 through December 2001 were evaluated. These data
were determined to be of good quality and suitable for use in atmospheric dispersion assessments.

7.0

—
.

10.

References

Entergy/Pilgrim Contract Order Number 4500534887. :
AREVAFANPCalculation BEC-0081, Rev. 0, “Pilgrim Station Meteorological Data Joint Frequency
Distributions First and Second Quarters 1996°, dated 7/25/1996.

AREVA/FANPCalculation BEC-0085, Rev. 0, “Pilgrim Station Meteorological Data Joint Frequency
Distributions Third and Fourth Quarters 1996", dated 2/12/1997.

AREVAIFANPCalculation BEC-0086, Rev. 0, “Pilgrim Station Meteorological Data Joint Frequency
Distributions First and Second Quarters 1997", dated 8/6/1997.

AREVAJFANP Calculation BEC-0088, Rev. 0, *Pilgrim Station Meteorological Data Joint Frequency
Distributions Third and Fourth Quarters 1997, dated 2/10/1998.

AREVA/FANP Calculation EHS-BEC-001, Rev. 0, “Pilgrim Station Meteorological Data Joint Frequency
Distributions First and Second Quarters 1998", dated 8/12/1998.

AREVA/FANP Calculation BEC-0090, Rev. 0, *Pilgrim Station Meteorological Data Joint Frequency
Distributions Third and Fourth Quarters 1998", dated 3/26/1999.

AREVA/FANP Calculation BEC-0091, Rev. 0, "Pilgrim Station Meteorological Data Joint Frequency
Distributions First, Second, Third, and Fourth Quarters 1999°, dated 3/20/2000.

AREVAJ/FANP Calculation BEC-0093, Rev. 0, “Pilgrim Station Meleorological Data Joint Frequency
Distributions First, Second, Third, and Fourth Quarters 2000", dated 4/13/2001.

AREVA/FANP Calculation BEC-0095, Rev. 0, “Pilgrim Station Meteorological Data Joint Frequency
Distributions First, Second, Third, and Fourth Quarters 2001", dated 4/16/2002.




A Evaluation of Pilgrm Nuclear Power Station Document ID 32-5052036-00
1996-2001 Meteorological Data :

AREVA  FPreparedby: Theodore A Messier Page 11

Framatome ANP, Inc., an AREVA and Siemens company

11. AREVA/FANPCalculation BEC-0063, Rev. 0, “Generation of Brookhaven National Laboratory-Format
Joint Frequency Distributions, 1992", dated 8/30/1993.

12. AREVA/FANPCalculation BEC-0070, Rev. 0, "Generation of Brookhaven National Laboratory-Format
Joint Frequency Distributions, 1993", dated 2/10/1994.




A

AREVA

Evaluation of Pilgrm Nuclear Power Station

1996-2001 Meteorological Data

Prepared by. Theodore A. Messier

Framatome ANP, Inc., an AREVA and Siemens company

Document D 32-5052036-00

Page 12

Exhibit 1: BECo Meteorological Data Format

Parameter (units) # of Chars. Columns
Year 2 01-02
Month 2 04-~-0S
Day 2 07-08
Hour 2 10-11
160 Foot Tower:
Wind Direction; 160 ft (degrees from) 4 15-18
wind Speed; 160 ft (tenths of mph) 4 20-23
Wind Direction; 33 ft (degrees from) 4 25-28
Wind Speed; 33 ft (tenths of mph) 4 30-33
Temperature; 33 ft (degrees F) 4 35-38
Delta T; 160-33 ft (Tenths of degrees F) 4 40-43
220 Foot Tower:
Wind Direction; 220 ft (degrees from) 4 50-53
Wind Speed; 220 ft (tenths of mph) 4 55-58
Wind Direction; 33 ft (degrees from) 4 60-63
Wind Speed; 33 ft (tenths of mph) 4 65-68
Temperature; 33 ft (degrees F) 4 70-73
Delta T; 220-33 ft (Tenths of degrees F) 4 75-78

(See Attachment A of Reference 3)
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Exhibit 2: PNPS Delta-Temperature Ranges (Stability Classes)
Stability Class Temperature Gradient * Delta-Temperature Delta-Temperature per
°C/100m °F/187T' 130’

A T7<=-19 T<=1.95 T<=132

B -19>T<=17 -1.95>T<=-174 <1.32>T<=-1.18

C -1,7>T<=-15 1.74>T<=-154 118> T <=-1.05

D -1.5>T<=-0.5 -1.54>7T <=-051 -1.05> T <=-0.35

E 05>T<=15 -061>T<=154 -0.35>T<=1.05

F 1.5>T<=40 1.54>T<=41 105>T<=2.79

G 1>4.0 7>441 T>279

* From ANSI/ANS-2.5-1984, “American Standard for Determmmg Meteorological Information at Nuclear Power *

Sites”, dated 9/14/1984,
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ATTACHMENT A: Validation of Computer Codes pnpswd and becheck

Computer code pnpswd was written to find wind direction values greater than 360 degrees and less than 541
degrees and convert them to the appropriate value in the 0-360 degree range. In addition, pnpswd outputs only
the data from the 220’ tower.

To test that the code functioned properly, some data were compared between the input and output files:

Original 1996 Meteorological Data

YRMNDYHR  BUWD BUWS BLWD BLWS BT BDT UWD UWS LWD LWS TEMP DT
% 1 1 0 280 59 246 34 32 21 299 78 241 32 33 25
96 1 1 1 307 78 268 47 33 15 310 106 276 41 32 23
9% 1 1 2 312 66 273 40 32 8 310 89 265 35 33 10
%6 1 1 3 323 63 285 42 33 3 331 94 265 33 33 16
96 1 1 4 329 78 299 53 33 3 329 105 282 42 33 9
9% 1 1 5 329 B2 298 52 33 3 328 103 295 37 32 12
9% 1 1 6 332 64 304 -48 33 2 328 81 299 33 33 4
9% 1 1 7 317 53 301 42 33 1 304 89 278 50 33 1
9% 1 1 8 299 68 268 46 33 -1 311 101 269 28 33 -2
9% 1 1 9 324 97 308 65 34 =7 327 126 295 53 36 -16
9 1 1 10 263 139 253 120 35 -6 365 181 353 93 35 -13
9 1 1 11 61 154 51 155 34 =5 409 178 391 89 35 =12
96 1 1 12 73 73 63 84 33 -4 425 142 425 74 34 =12
96 1 1 13 85 38 73 45 33 =3 437 102 426 62 34 -11
96 1 1 14 72 72 62 77 33 =5 424 131 427 76 34 =11
96 1 1 15 70 75 61 82 32 -5 416 132 409 72 33 -11
96 1 1 16 73 50 63 61 31 -3 422 120 418 65 32 =12
9 1 1 17 81 33 70 46 31 -4 428 114 422 78 32 -10
96 1 1 18 87 45 79 51 31 -5 441 94 427 49 32 -10
9 1 1 19 107 175 101 60 31 -5 456 100 456 52 32 -9
96 1 1 20 117 62 114 41 31 -4 459 75 204 27 32 =7
96 1 1 21 118 63 114 39 31 -4 473 85 179 37 32 -7
96 1 1 22 137 84 133 44 31 -2 478 116 100 47 32 -7
96 1 1 23 146 78 131 41 31 =2 493 121 13¢ 31 32 =7
Processed 1996 Meteorological Data

YR MN DY HR UWD UWS_LWD LWS TEMP DT
96 1 1 0 299 78 241 32 33 25
96 1 1 1 310 106 276 40 32 22
9 1 1 2 310 88 265 35 33 10
96 1 1 3 331 93 265 32 33 16
96 1 1 4 329 105 282 41 33 8
96 1 1 5 328 103 295 37 32 12
9 1 1 6 328 81 299 32 33 4
96 1 1 7 304 88 278 50 33 1
96 1 1 8 311 101 269 27 33 -2
96 1 1 9 327 126 295 53 36 =16
96 1 1 10 5 181 353 93 35 =12
96 1 1 11 49 177 31 88 35 ~12
96 1 1 12 65 141 65 74 34 =12
96 1 1 13 77 101 66 61 34 -11
96 1 1 14 64 131 67 75 34 =11
96 1 1 15 56 131 49 71 33 -11
96 1 1 16 62 120 58 65 32 -12
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96 1 1 17 68 113 62 78 32 =10
96 1 1 18 81 93 67 49 32 =10
96 1 1 19 96 100 96 51 32 -8
96 1 1 20 99 75 204 27 32 -6
96 1 1 21 113 85 179 37 32 -6
96 1 1 22 118 116 100 46 32 -6
96 1 1 23 133 121 134 30 32 -6
Qriginal 2000 Meteorological Data

YRMNDYHR  BUWD BUWS BLWD BLWS BT BDT UWD UWS LWD LWS TEMP DT
00 12 28 00 229 -10 260 67 20 -4 263 173 258 73 22 -6
00 12 28 01 251 ~11 278 109 20 -5 273 221 265 89 22 -6
00 12 28 02 260 -11 284 105 20 -6 278 224 268 91 21 -6
00 12 28 03 255 -11 280 109 20 -6 277 221 268 93 21 =7
00 12 28 04 228 -11 267 64 19 -5 270 163 258 66 20 -5
00 12 28 05 227 -11 265 56 18 -3 266 160 255 68 20 -5
00 12 28 06 222 -11 254 50 17 -3 261 155 251 59 19 -5
00 12 28 07 215 -11 254 59 18 -4 . 259 168 252 65 19 =7
00 12 28 08 238 -11 274 108 19 -8 267 205 .263 90 20 -11 -
00 12 28 09 245 =11 281 120 21 =10 9999 9999 9999 9999 9999 9999
00 12 28 10 9999 9999 9999 9999 9999 9999 9999 9999 9999 9999 9999 9999
00 12 28 11 9999 9999 9999 9999 9999 9999 286 242 279 99 24 -25
00 12 28 12 9999 9999 9999 9999 9999 9999 296 259 291 104 24 =25
00 12 28 13 9999 9999 9999 9999 9999 9999 288 262 282 107 22 -22

00 12 28 14 287 -10 297 107 22 ~-15 293 244 286 98 22 =19

Processed 2000 Meteoroloqical Data
YR MN DY HR UWD UWS LWD LWS TEMP_ DT

012 28 0 263 172 258 73 22 -6
0 12 28 1 273 221 265 88 22 -6
0 12 28 2 278 223 268 91 21 ~6
0 12 28 3 277 221 268 93 21 -6
0 12 28 4 270 162 258 65 20 ~5
0 12 28 5 266 160 255 68 20 -5
0 12 28 6 261 155 251 59 19 -5
012 28 7 259 167 252 65 19 -6
0 12 28 8 267 205 263 90 20 =11
012 28 S 9999 9995 9599 93889 9999 9999
0 12 28 10 9999 9995 9999 9999 9995 9999
0 12 28 11 286 242 279 98 24 =25
0 12 28 12 296 258 291 103 24 =25
0 12 28 13 288 262 282 106 22 -22
0 12 28 14 293 243 286 98 22 -18

From this it can be seen that computer code pnpswd changed only the appropriate wind direction values and did
not output the 160" tower data. (Note that the one-digit vs. two-digit output of the year 2000 is not significant as
long as the one-digit is right-justified.)
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Computer code becheck was written 1o find suspicious meteorological data values. In addition, becheck output
the meteorological data recovery.

To test that the code functioned properly, some data were compared from the input and output files:

2001 Meteorological Data :
YRMNDYHR _ BUWD BUWS BLWD BLWS BT _ BDT UWD UWS LWD LWS TEMP DT

01 11 22 17 191 58 172 15 44 37 192 68 210 9 45 21
01 11 22 18 206 51 175 11 44 28 220 81 199 12 45 19
01 11 22 19 323 16 211 13 40 54 253 48 277 3 43 23
01 11 22 20 67 18 211 17 40 66 66 31 227 3 44 19
01 11 22 21 89 30 201 16 40 65 85 43 165 3 45 16
01 11 22 22 130 44 194 21 41 58 108 52 171 3 45 21
01 11 22 23 105 25 216 10 41 53 98 46 262 3 44 23
01 11 23 00 31 27 234 16 40 46 55 45 260 3 43 26
01 11 23 01 29 43 213 g8 40 51 45 69 289 3 44 16
01 11 23 02 35 90 347 53 44 20 45 96 30 8 45 8
01 11 23 03" 44 104 49 B89 47 -8B - 46 -106 42 12 46 -3
Wind Speed Values Flagged

BECO PRIMARY TOWER SUSPECT WIND SPEED DATA

111 22 23 .3 LL WS SENSOR MAY BE STUCK

This indicates that repeating wind speed values were flagged.

1997 Meteorological Data

YRMNDYHR _BUWD BUWS BLWD BLWS BT _ BDT UWD UWS LWD LWS TEMP DT
97 227 22 227 172 216 101 55 ~9 236 216 217 84 55 -3
97 227 23 307 123 291 78 40 -15 310 149 274 46 40 3

97 228 O 307 83 285 53 41 -12 309 110 278 37 41 4

Ambient Temperature Values Flagged .
BECO PRIMARY TOWER SUSPECT TEMP. DATA

97 1 9 12 44. TEMP. CHANGE > 10 DEG F !!!!!
97 1 9 13 32. TEMP. CHANGE > 10 DEG F !!!!!
97 2 27 23 40. TEMP. CHANGE > 10 DEG F !!!!!
97 4 211 42. TEMP. CHANGE > 10 DEG F !!!1!
97 7 18 21 66. TEMP. CHANGE > 10 DEG F !!!!!
97 9 20 18 62. TEMP. CHANGE > 10 DEG F !!!!!

97 11 17 7 26. TEMP. CHANGE > 10 DEG F !!!1!!

This indicates that ambient temperature changes equal to or greater than ten degrees Fahrenheit were flagged.
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2001 Meteorological Data

YRMNDYHR  BUWD BUWS BLWD BLWS BT BDT UWD UWS LWD LWS TEMP DT
01 01 20 18 73 99939 57 216 33 -14 49 272 42 118 34 -21
01 01 20 19 68 9999 52 237 32 -13 45 270 39 126 33 -19
01 01 20 20 74 9999 54 227 32 -12 48 278 42 122 33 -17
01 01 20 21 64 9999 45 252 31 -13 37 273 35 132 33 -12
01 01 20 22 63 9999 48 258 31 -12 40 307 37 141 33 =17
01 01 20 23 61 9999 46 270 31 ~-11 37 283 33 133 33 -17
01 06 28 00 261 163 252 92 76 =2 260 210 9999 76 9999 9999
01 06 28 01 265 176 255 101 75 -1 263 219 9999 81 9999 9999
01 06 28 02 264 167 254 99 75 =2 263 219 9999 79 9999 9999
01 06 28 03 269 161 255 87 74 =2 268 223 9999 77 9999 9999
01 06 28 04 269 161 262 79 74 -3 268 223 9999 75 9999 9999
01 06 28 05 275 169 272 84 15 =5 275 233 9999 71 9999 9999
01 06 28 06 281 132 279 79 76 =10 © 280 194 9999 59 9999 9999
01 06 28 07 299 108 302 78 78 -13 295 165 9999 50 9999 9999
01 06 28 0B 9999 9999 9999 9999 9999 9999 9999 99959 9999 9999 95999 8999
01 06 28 09 9999 9999 9999 9999 9999.9999 335 221 340 41 75 25
01 06 28 10 9999 9999 9999 9999 9999 9999 335 181 332 40 715 25
01 06 28 11 9999 9999 5999 9999 9999 9999 336 131 340 34 77 -3
01 06 28 12 9999 9999 9999 9999 9999 9999 340 225 333 40 77 24
01 06 28 13 350 135 324 53 76 5 339 201 299 38 75 32
01 06 28 14 345 99 327 42 77 1 331 148 295 30 76 20
01 06 28 15 339 129 349 60 78 13 324 206 319 36 78 28
01 06 28 16 353 188 348 79 76 20 339 226 306 35 75 31
01 06 28 17 348 209 348 95 74 23 333 257 319 41 73 41
01 06 28 18 337 142 326 67 74 18 322 199 289 29 72 44
01 06 28 19 325 167 314 77 15 14 314 226 299 42 73 34
01 06 28 20 324 167 310 90 75 9 316 213 290 39 72 30
01 06 28 21 330 160 315 90 73 8 322 197 301 38 71 25
01 06 28 22 351 154 343 81 70 12 341 204 339 37 68 27
01 06 28 23 359 111 340 51 67 5 352 160 337 24 65 31

Delta-Temperature Valueé Flagged

1

1

BECO PRIMARY TOWER SUSPECT DELTA-T DATA

120 20

120 22

1 12023

1

~1.7 UNSTABLE VALUE AT NIGHT
~1.7 UNSTABLE VALUE AT NIGHT

-1.7 UNSTABLE VALUE AT NIGHT

6 28 STABLE ALL DAY

This indicates that delta- temperature values in the unstable range during the night were flagged and that days
in which the delta- temperature values were in the stable range all day were fiagged.
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ATTACHMENT B: COMPUTER INPUT AND OUTPUT FILES .

The following computer runs were carried out for this calculation:

becheck

1996 PNPS 1996 meteorological data; input file bemet96; output files 1996.dr, 1996.ws, 1996.dt, 1996.at,

1997

1998

- 1998

2000

2001

1996.wd

PNPS 1997 meteorological data; input file bemet37; output files 1997.dr, 1997.ws, 1997.dt, 1997 at,

1997.wd

PNPS 1998 meteorological data; input file bemet98; output files 1998.dr, 1998.ws, 1998.dt, 1998.at,

1998.wd

PNPS 1999 meteorological data; input file bemetd9; output files 1999.dr, 1999.ws, 1999.dt, 1929.at,

1999.wd

PNPS 2000 meteorological data; input file bemet96.new; output files 2000.dr, 2000.ws, 2000.dt,

2000.at, 2000.wd

PNPS 2001 meteorological data; input file bemet36.new; output files 2001.dr, 2001.ws, 2001.dt,

2001.at, 2001.wd

pnpswd

1996

1897

1998

1999

2000

2001

PNPS 1996 meteorological data; input file bemet96.new; output files pnpswd.banner.96 and

bemet36.new

PNPS 1997 meteorological data; input file bemet97.new; output files pnpswd.banner.97 and

bemetd7.new

PNPS 1998 meteorological data; input file bemet98.new; output files pnpswd.banner.98 and

bemet38.new

PNPS 1999 meteorological data; input file bemet99.new; output files pnpswd.banner.99 and

bemet99.new

PNPS 2000 meteorological data; input file bemet00.new; output files pnpswd.banner.00 and

bemet00.new

PNPS 2001 meteorological data; input file bemet01.new; output files pnpswd.banner.01 and

bemet01.new
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metrose

Lower Level
Upper Level
Lower Level

Upper Leve!

PNPS 1996-2001 meteorological data (33’ wind speed and direction); input files
beinl9601.m3 and bemet96.new, bemetd7.new, bemet98.new, bemet99.new,
bemet00.new, bemet01.new; output file bell9601.out

PNPS 1996-2001 meteorological data (220’ wind speed and direction); input files
beinu9601.m3 and bemet96.new, bemetd7.new, bemetd8.new, bemetd3.new,
bemet00.new, bemet01.new; output file beul9601.out

PNPS 1996-2000 meteorological data (33’ wind speed and direction); input files
beinl9600.m3 and bemet36.new, bemetd7.new, bemet98.new, bemetd9.new,
bemet00.new; output file bell9600.out

PNPS 1996-2000 meteorological data (220’ wind speed and direction); input files
beinu9600.m3 and bemet96.new, bemetI7.new, bemet38.new, bemetd9.new, -
bemet00.new; output file beul9600.out
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Listing of Files Included on the Compact Disc and Transferred to the FANP COLD Server for Archival Storage

File Size Date Time File Name File Description
in Bytes
169 Oct 19 09:27 pnpswd.banner.00 banner output for pnpswd using 2000 data
169 Oct 19 09:27 pnpswd.banner.0l banner output for pnpswd using 2001 data
169 Oct 19 09:26 pnpswd.banner.96 banner output for pnpswd using 1996 data
169 Oct 19 09:27 pnpswd.banner.97 banner output for pnpswd using 1997 data
169 Oct 19 09:27 pnpswd.banner.98 banner output for pnpswd using 1998 data
169 Oct 19 09:27 pnpswd.banner.99% banner output for pnpswd using 1999 data
693984 Oct 4 09:53 bemet00 original 2000 met data
693984 Oct 19 09:27 bemet00.new 2000 met data from pnpswd
692088 Oct 4 09:53 bemet01 original 2001 met data
692088 Oct 19 09:27 bemetOl.new 2001 met data from pnpswd
696171 Oct 4 09:53 bemet96 original 1996 met data
693984 Oct 19 09:26 bemet96.new 1996 met data from pnpswd
692089 Oct 4 09:54 bemetd7 original 1957 met data
6592088 Oct 19 09:27 bemet97.new 1997 met data from pnpswd
692089 Oct 4 09:54 bemet$98 original 1998 met data
692088 Oct 19 09:27 bemet98.new 1998 met data from pnpswd
692088 Oct 4 09:54 bemet99 original 1999 met data
692088 oct 19 09:27 bemet99.new 1999 met data from pnpswd
4518 Oct 4 16:01 pnpswd.f - source code for pnpswd
548 Oct 7 11:25 1996.at arbient temperature flags for 1996
427 Oct 7 11:25 1996.dr data recovery for 1996
16654 Oct 7 11:25 1996.dt delta-temperature flags for 1996
839828 Oct 7 11:25 1996.wd wind direction flags for 1996 (not used)
145 Oct 7 11:25 1996.ws wind speed flags for 1936
398 Oct 7 11:25 1997.at ambient temperature flags for 1997
427 oct 7 11:25 1997.dr data recovery for 1997
6010 Oct 7 11:25 1997.dt delta-temperature flags for 1997
80603 Oct 7 11:25 1997.wd wind direction flags for 1997 (not used)
99 Oct 7 11:25 1997.ws wind speed flags for 1997
1148 Oct 7 11:25 1998.at ambient temperature flags for 1998
427 Oct 7 11:25 1998.dr data recovery for 1998
5242 Oct 7 11:25 1998.dt delta~temperature flags for 1998
126077 Oct 7 11:25 1998.wd wind direction flags for 1998 (not used)
53 Oct 7 11:25 1998.ws wind speed flags for 1998
748 Oct 7 11:24 1999.at ambient temperature flags for 1999
427 Oct 7 11:24 1999.dr data recovery for 1999
16486 Oct 7 11:24 1999.dt delta-temperature flags for 1999
164502 Oct 7 11:24 1999.wd wind direction flags for 1999 (not used)
99 Oct 7 11:24 1999.ws wind speed flags for 1999
548 Oct 7 11:24 2000.at ambient temperature flags for 2000
427 Oct 7 11:24 2000.dr - data recovery for 2000
16778 Oct 7 11:24 2000.dt delta~temperature flags for 2000
72812 Oct 7 11:24 2000.wd wind direction flags for 2000 (not used)
53 Oct 7 11:24 2000.ws wind speed flags for 2000 '
348 Oct 5 15:49 200l.at ambient temperature flags for 2001
427 Oct 5 15:49 200l.dr data recovery for 2001
8254 Oct 5 15:49 2001.dt delta~temperature flags for 2001
115212 Oct 5 15:49 2001.wd wind direction flags for 2001 (not used)
99 Oct S 15:49 200l.ws wind speed flags for 2001
12142 Oct 5 14:50 becheck.f source code for becheck
101 Oct 7 11:24 movenm unix script file used to rename becheck output files
497 Oct 20 09:34 beinl9600.m3 metrose 33' input file for 1996-2000 data
$01 Oct 4 15:44 beinl960l1.m3 metrose 33' input file for 1996-2001 data
496 Oct 20 09:34 beinu9600.m3 metrose 220' input file for 1996-2000 data
501 Oct 4 15:45 beinu9601.m3 metrose 220' input file for 1996-2001 data
85036 Oct 20 09:38 bellS%600.out metrose 33' output file for 1596-2000 data
95256 Oct 19 09:39 bell9601.out metrose 33' output file for 1996-2001 data
85036 Oct 20 09:39 beul9600.cut metrose 220' output file for 1996-2000 data
95256 Oct 19 09:39 beul960l.out metrose 220' output file for 1996-2001 data
17230 Oct 20 09:38 metrose.xoqdoq.3jfd.10680 33' JFD for input to PAVAN
17230 Oct 20 09:39 metrose.xoqdoq.j£d.10693 220' JFD for input to PAVAN

Note: The time stamp for the files on the CD will be one hour less than shown above; this is due to the Windows XP
operating system changing the time stamps of all files whenever Daylight Savings Time ends or begins.
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ATTACHMENT C: COMPUTER CODE PNPSWD LISTING

HP FORTRAN 77
Ver: B.10.20

le

Variable List

integer
integer
integer
integer
integer
integer

1 program pnpswd
2 ¢
3 ¢
4 ¢
S ¢
6 c
7 ¢
8 c
8 ¢
10 ¢
11 ¢ wvalue that is > 360.
12 ¢
13 ¢ Version 1.0
14 ¢ Written 10-04-2004
15 ¢ T.A. Messier
16 ¢© FANP.
17 ¢
18 ¢
19 ¢
20 ¢
21 ¢ yr
22 c¢ mn
23 ¢ dy
24 ¢ hr
25 c numhrs
26 c¢ ival
c
c
i
c
t

egers

Tue Oct 19 08:44:58 2004
pnpswd. f Page 1

This program reads PNPS meteorological data from the primary tower
in it's "old” format (BECo) and assumes that headers have been
insert at the beginning of each month that indicate the number

of hours of data in the month (i3 format).

It checks for wind direction wvalues that are > 360 degrees.
The data are output with WD values all set to 360 or less in
value; this is accomplished by subtracting 360 from any WD

year

month

day

hour

number of hours of data in month
number of WD values changed

Variables uwd through delt are real values but written in the data f

as if they were integers; therefore, they will be read/written as in

30 ¢ uwd real 220' wind direction

31 c ) (degrees from True North)

32 ¢ uws real 220' wind speed (MPH)

33 ¢ lwd real 33" wind direction (degrees from Tru
e North)

34 ¢ lws real 33' wind speed (MPH)

35 ¢ temp real ambient air temperature (degrees F)

36 ¢ delt real delta temperature (degrees F/187')

37 ¢

38 ¢ infile character input file name

39 ¢ outfil character output file name

40 ¢ banner character banner output; date of run, input fi
le name,

41 ¢ number of WD values changed

42 c¢ today character date of run

43 ¢ :

44

45 integer yr,mn,dy,hr,numhrs,ival

46 integer uwd,uws, lwd,lws, temp,delt

47 character*15 infile,outfil,banner

48 character*9 today

Document ID 32-5052036-00
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50 data outfil/'pnpswd.out'/

51 data banner/'pnpswd.banner'/

52 data ival/o/

53

54 c¢ BAask for input file name

55 print *," Enter input file name "

56 read(*,2)infile

57 2 format (al5)

58

59 ¢ Open input file

60 open(25,file=infile)

61

62 c Open output file

€3 open(26,file=outfil)

64

65 ¢ Open banner file

66 open ({36, file=banner)

67

68 ¢ Get date of run

69 call date(today)

70

71 c¢ Write code info to banner file

72 write(36,3)today

73 3 format (* FANP Computer Code pnpswd version 1.0',/,/' Date of Run:

74 & ',alo,/,/)

75

76 c VWirite input file name to banner file

77 write(36,4)infile

78 4 format(/,' Input file name: ',al5,/,/)

79

80 ¢ Read number of hours of hourly data in the month

81 c Upon reaching end of all months of data, goto 100

82 6 read (25,7, end=100)nurchrs

83 7 format (i3)

84

85 ¢ Output numhrs

86 write(26, 7)numhrs

87

88 ¢ Loop through month of hourly data

89 do 20 i=1,numhrs

S0

91 read (25, 9) yr,nn,dy,hr,uwd, uws, 1lwd, 1ws, temp, delt
92 8 format(4(i2,1x),t50,14,t55,14,t60,14,t65,14,¢70,14,t75
93 & 14)

94

95 ¢ Check if wd is greater than 360 degrees; if so, subtract 360
96 ¢ Increment ival when WD values are changed

97 if((uwd.gt.360).and. (uwd.1t.541))then
98 uwd=uwd-360
99 ival=ival+l

100 else

101 endif

102 if((lwd.gt.360).and. {lwd.1t.541))then




A Evaluation of Pilgrm Nuclear Power Station Document ID 32-5052036-00
1986-2001 Meteorological Data

AREVA Prepared by. Theodore A. Messier . Page 23

Framatome ANP, Inc., an AREVA and Siemens company
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103 lwd=1wd-360
104 ival=ival+l
105 else
106 endif
107
108 c Output the hourly data
109 write(26,15)yr,mn,dy,hr,uwd,uws, lwd, lws, temp,delt
110 15 format(4(i2.2,1x),t50,i4,t55,i4,t60,i4,t65,14,t70,14,t75,14)
111
112 20 continue
113 .
114 ¢ If still data to read, then goto line 6
115 goto 6
116
117 100 continue
118
119 ¢ Write number of changed WD values to banner file
120 write(36,105)ival

121 105 format(' Number of WD values changed by program pnpswd is: °',1i6,
122 &/)

123
124 stop 'PNPS met data written to file named pnpswd.out'
125 end

Compilation statistics for procedure: pnpswd

Number of errors: 0 Number of Warnings: o
Procedure number: 1

Accumulated number of source lines read: 125
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CROSS REFERENCE LISTING:

Symbol File Function Line

banner pnpswd.f pnpswd *47 51 66

date pnpswd.f pnpswd 69

delt pnpswd. f pnpswd *46 91 109

dy pnpswd. £ pnpswd *45 81 109

hr papswd.f pnpswd *45 91 109

i pnpswd.f pnpswd 89

infile papswd.f pnpswd *47 56 60 77

ival pnpswd. £ pnpswd *¢5 52 99 104 120
lwd pnpswd. £ pnpswd *46 91 102 103 109
lws pnpswd. f pnpswd *46 91 109

mn pnpswd. £ pnpswd *45 91 109

numhrs pnpswd. £ pnpswd *45 82 86 88
outfil pnpswd.f pnpswd *47 50 63

popswd () pnpswd.f pnpswd *1

temp pnpswd. £ " 'pnpswd *46- 91 109

today pnpswd. £ pnpswd *48 69 72

uwd pnpswd. f pnpswd *46 91 987 98 109
uws pnpswd. £ pnpswd *46 91 109

yr pnpswd. £ pnpswd *45 91 109

SYMBOL TABLE LISTING:

Symbol Class Type Offset/Size

banner Variable Character Data: DS$pnpswd+0
date() Procedure: intrinsic Subroutine —

delt Variable Integer*4 Local: SP -144
dy Variable Integer*4 Local: SP -172
hr Variable Integer*4 Local: Sp -168

i Variable Integer*4 Local: SP -188
infile Variable . Character Local: SP =344
ival Variable Integer*4 Data: SD$pnpswd+0
lwd Variable Integer*4 Local: SP -156
lws Variable Integer*4 Local: SP -152
mn Variable Integer*4 Local: sP -176
numhrs Variable Integer*4 Local: SP =192
outfil Variable Character Data: DS$pnpswd+16
papswd() Procedure: this func. Subroutine

temp Variable Integer*4 Local: SP -148
today Variable Character Local: SP -204
uwd Variable Integer*4 Local: SP -164
uws Variable Integer*4 Local: SP -160
yr Variable Integer*4 Local: SP -180
Label Asm. Label Type Line Number(s)

2 L11 Format 57+ 56

3 L12 Format 73 72

4 L13 Format 78+ 71

6 L14 Executable g2+ 115

7 L15 Format 83+ B2 86

9 L17 Format 92+ 91

15 L1g Format 110* 109

20 Lle Executable 112~ 89

100 L19 Executable 117+ 82

105 L20 Format 121+ 120
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Final Compilation Statistics for file: pnpswd.f

Accumulated errors: 0 Number of Warnings: 0
Total number of procedures: 1
Accunulated number of source lines read: 125

Timing Statistics for:

f77passl: real: 0.16s user: 0.00s sys: 0.00s
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ATTACHMENT D: COMPUTER CODE BECHECK LISTING

PROGRAM BECHECK

C THIS PROGRAM READS BECO METEOROLOGICAL DATA IN THEIR FORMAT AND CHECKS
C FOR SUSPECT DATA.

C THE PROGRAM PROMPTS THE USER FOR THE NAME OF THE INPUT FILE.

C THE PROGRAM OUTPUTS FILES CONTAINING SUSPECT DATA DATES AND TIMES FOR
C THE USER TO THEN USE AS A GUIDE.

C THE PROGRAM WAS DESIGNED TO BE USED ON UP TO ONE YEAR OF MET. DATA.

C

C CORRECTED MINOR BUG IN LL WS STUCK SENSOR CHECK; WAS PRINTING

C BACKUP LL WS INSTEAD OF PRIMARY LL WS ON PRIMARY CHECK

c

o (NIGHT = HOURS 20 -~ 3; DAY = HOURS 8 - 16)

Cc

CHARACTER*12 INFILE,OUTFIL1,OUTFILZ,0UTFIL3,0UTFILA
CHARACTER*12 OUTFILS, OUTFIL6,QUTFIL7,0UTFIL8,outfil?

INTEGER YEAR({9000),MONTH (8000),DAY(9000),HOUR(9000),J

REAL WD160(9000),WS160(9000),WD33B(9000),WS33B(9000),T33B(9000)
REAL DELTATB(9000)

REAL WD220(9000),WS220(9000) ,WD33P(9000),WS33P(9000),T33P(9000)
REAL DELTATP (S000)

C ASK USER FOR THE INPUT FILE NAME
WRITE (*,*) ' ENTER THE NAME OF THE INPUT FILE (IN BECO FORMAT)'
READ (*,1) INFILE

1 FORMAT (R12)

C NaME THE OUTPUT FILES
OUTFIL1='BECHECK.DTB"
OUTFIL2="'BECHECK.DTP'
OUTFIL3="'BECHECK.TB'
OUTFIL4='BECHECK.TP'
OUTFILS="'BECHECK.SB'
OUTFIL6="'BECHKECK.SP'
OUTFIL7='BECHECK.WD'

o OUTFIL7='BECHECK.DB'

c OUTFIL8="'BECHECK.DP'
OUTFILY9="'BECHECK.dr'

C OPEN THE INPUT FILE
OPEN (15, FILE=INFILE)

C OPEN THE OUTPUT FILES
OPEN(16, FILE=OUTFIL1)

‘WRITE(16,2)

2 FORMAT (' BECO BACKUP TOWER SUSPECT DELTA-T DATA')
OPEN (17, FILE=OUTFIL2)
WRITE(17,3)

3 FORMAT (' BECO PRIMARY TOWER SUSPECT DELTA-T DATA')
OPEN (18, FILE=QUTFIL3)
WRITE (18,4)

4 FORMAT (' BECO BACKUP TOWER SUSPECT TEMP. DATA')

OPEN (19, FILE=OUTFIL4)
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WRITE (19,5)
5 FORMAT (' BECO PRIMARY TOWER SUSPECT TEMP. DATA')
OPEN(20, FILE=QUTFILS)
WRITE (20, 6) :
6 FORMAT (' BECO BACKUP TOWER SUSPECT WIND SPEED DATA')
OPEN(21,FILE=0OUTFIL®)
WRITE(21,7) .
7 FORMAT (' BECO PRIMARY TOWER SUSPECT WIND SPEED DATA')
OPEN(22, FILE=OUTFIL7}
WRITE (22, 8)
8 FORMAT (' BECO SUSPECT WIND DIRECTION DATA')
C OPEN (22, FILE=OUTFIL7)
C WRITE (22, 8) .
c8 FORMAT (' BECO BACKUP TOWER SUSPECT WIND DIRECTION DATA')
c OPEN (23, FILE=OUTFILS8)
C WRITE (23,9)
CS FORMAT (' BECO PRIMARY TOWER SUSPECT WIND DIRECTION DATA')
OPEN (24, FILE=OUTFILY)
WRITE(24,10) ) -
10 FORMAT (' BECO DATA RECOVERY RATES')
C WRITE OUTPUT FILE TITLE
o WRITE (16, *)
C WRITE(16,12) EXT,YR
C12 FORMAT (24X, 'BECO METEOROLOGICAL DATA FOR ',A3,', 19',A2)
(o4 WRITE(16,*)
Cc WRITE(16,*)" BACKUP TOWER
c & PRIMARY TOWER '
C WRITE DATA HEADERS -~ DESCRIPTIVE TEXT
C WRITE({16,13)
C13 FORMAT ('YR MN DY HR WD160 WS160 WD33 WS33 T33 DELTL WD220 WS22
o4 *0 WD33 WS33 T33 DELTU')
Cc WRITE(16,*)

C ZERO OUT DATA ARRAYS

14

DO 14 I=1,9000
YEAR(I)=0
MONTH(I)=0
DAY (I)=0
HOUR(I)=0
WD160(I)=0.0
WS160(I)=0.0
WD33B(I)=0.0
WS33B(I)=0.0
T33B(I)=0.0
DELTATB(I)=0.0
WD220(I)}=0.0
Ws220(I)=0.0
WD33P(I}=0.0
WS33P(I)=0.0
T33P(I)=0.0
DELTATP(I)=0.0

CONTINUE

inumup=0

inumdn=0
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C READ THE METEOROLOGICAL DATA; WHEN REARCH END OF FILE, GOTO 30
J=1

15 READ (15, 20,END=30) YEAR(J),MONTH(J),DAY(J),HOUR(J) ,WD160 (J),
&WS160(J) ,WD33B(J),WS33B(J),T33B(J),DELTATB(J),WD220(J),WS5220(J),
&WD33P(J) ,WS33P(J),T33P(J), DELTATP (J)

20 FORMAT (4 (12, 1X),T15,¥F5.0,7T20,F5.1,T25,F5.0,T30,F5.1,T35,F5.0,T40,F
&5.1,T50,F5.0,T55,F5.1,7T60,F5.0,T65,F5.1,T70,F5.0,T75,F5.1)
IF((WD220(j).1t.999.).and. (WS220(j).1t.89.9).and. (deltatp(j).1lt.
£95.9)) inumup=inumup+l :
IF((WD33P(j).1t.999.).and. (WS33P(j).1t.99.9) .and. (deltatp(]j).1t.
&99.9)) inumdn=inumdn+l
J=J+1 :
GOTO 15

30 CONTINUE
C ILASTHR IS LAST HOUR HAVING DATA BEFORE EOF WAS ENCOUNTERED
ILASTHR=J-1

ptdn=float (inumdn)/£float (ilasthr)*100,
ptup=float (inumup)/float (ilasthr)*100.
write(24,*)"’
write(24,*)' BECo meteorological data recovery for the period’
write(24,22)month(1),day(1),year(l),month(ilasthr),day(ilasthr),
&year (ilasthr)
22 format (15x,i2,'/',i2,'/',12,' to ',i2,'/',i2,'/',i2,'.")
write(24,*) '’
write(24,23)ptdn
23 format (' Primary tower lower level composite data recovery is:
& ',£6.2,'s')
write(24,*)"'"
write(24,24)ptup
24 format (' Primary tower upper level composite data recovery is:
& ',f6.2,'%')
write(24,*)'’
write(24,*)' (Note that the composite recovery reported is the per
&cent of time’
write(24,*)' that wind speed, wind direction, and delta temperatur
&e were '
write(24,*)' available simultaneously.)'

C LOOK FOR SUSPECT DELTA~T VALUES
DO 40 I=1,ILASTHR
IF((DELTATB(I).GT.90.).0OR. (DELTATP(I).GT.90.))GOTO 40
C LOOK FOR UNSTABLE CONDITIONS AT NIGHT (HOURS 20 -~ 3)
IF((HOUR(I).GE.20).0R. (HOUR(I).LE.3))THEN

IF(DELTATB(I).LE.-1.1)WRITE(16,31)YEAR(I),MONTH(I), DAY (I),HOUR
& (I),DELTATB(I)

IF(DELTATP(I).LE.~1.6)WRITE(17,31) YEAR(I),MONTH(I), DAY (I),HOUR
& (I),DELTATP(I)

31 FORMAT(/,4(I2,1X),F5.1,"' UNSTABLE VALUE AT NIGHT ')
C LOOK FOR VERY UNSTABLE CONDITIONS DURING THE DAY (HOURS 8 - 16)
ELSEIF((HOUR(I).GE.8) .AND. (HOUR(I).LE.16))THEN

IF(DELTATB(I) .LE.-2.0)WRITE(16,32) YEAR(I),MONTH(I),DAY (I}, HOUR
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& (I),DELTATB(I)

IF(DELTATP(I).LE.~3.0)WRITE(17,32)YEAR(I) ,MONTH(I),DAY(I),HOUR
& (I),DELTATP(I)

32 FORMAT(/,4(I2,1X),F5.1,' VERY UNSTABLE VALUE ')
ELSE
ENDIF

40 CONTINUE

C LOOK FOR DAYS THAT HAVE STABLE CONDITIONS EVERY HOUR

IB=0

IP=0

DO 50 I=24,ILASTHR, 24
IF(DELTATB(I).GT.90.)GOTO 45
IF(DELTATB(I).GE.-0.34)IB=IB+1
IF(DELTATB(I-1) .GE.~0.34)IB=IB+1
IF(DELTATB(I-2) .GE.~0.34) IB=IB+1
IF(DELTATB(I~3).GE.~0.34)IB=IB+1
IF(DELTATB(I~4).GE.~0.34)IB=IB+1
IF (DELTATB(I-5) .GE.~0.34)IB=IB+1
IF(DELTATB(I-6) .GE.~0.34) IB=IB+1
IF (DELTATB(I-7).GE.~0.34)IB=IB+1
IF (DELTATB(I-8).GE.~0.34)IB=IB+]
IF (DELTATB(I-9) .GE.~0.34)IB=IB+1
IF(DELTATB(I-10).GE.-0.34)IB=IB+1
IF(DELTATB(I~11).GE.~0.34)IB=IB+1
IF(DELTATB(I-12).GE.-0.34)}IB=IB+1
IF(DELTATB(I-13).GE.~-0.34)IB=IB+1
IF (DELTATB(I-14).GE.-0.34)IB=IB+1
IF(DELTATB (I-15).GE.~0.34)IB=IB+1
IF(DELTATB(I-16) .GE.-0,34)IB=IB+1
IF(DELTATB(I-17).GE.~0.34)IB=IB+1
IF(DELTATB(I-18).GE.~-0.34)IB=IB+1
IF(DELTATB(I-19).GE.~0.34)IB=IB+1
IF(DELTATB(I-20) .GE.~0.34)IB=IB+1
IF(DELTATB(I-21).GE.-0,34)IB=IB+1
IF(DELTATB(I-22).GE.~0.34)IB=IB+1
IF(DELTATB(I-23).GE.~0.34)IB=1IB+1

IF(IB.EQ.24) THEN
WRITE(16,42)YEAR(I),MONTH(I), DAY (I)

42 FORMAT (/,1X,3(I2,1X),' STABLE ALL DAY '}
ELSE
IB=0
ENDIF
45 IF (DELTATP(I).GT.90,)GOTO ‘50

IF(DELTATP(I).GE.-0.5)IP=IP+1

IF (DELTATP(I-1) .GE.~0.5) IP=1IP+]
IF(DELTATP(I-2) .GE.~0.5)IP=IP+1
IF(DELTATP (I-3).GE.~0.5) IP=IP+]
IF(DELTATP(I-4).GE.~0.5)IP=1IP+1
IF(DELTATP(I-5).GE.~0.5) IP=IP+1
IF(DELTATP({I-6).GE.~0.5)IP=IP+1
IF(DELTATP(I-7).GE.~0.5) IP=IP+1
IF(DELTATP(I-8).GE.~0.5)IP=IP+1
IF(DELTATP(I-9).GE.~0.5)IP=IP+1
IF(DELTATP(I-10).GE.~0.5)IP=IP+1
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IF (DELTATP(I~11) .GE.~0.5) IP=IP+1
IF (DELTATP(I-12).GE.~0.5) IP=IP+1
IF(DELTATP(I-13) .GE.~0.5) IP=IP+1
IF(DELTATP(I-14).GE.-0.5) IP=IP+1
IF(DELTATP(I-15).GE.~0.5)IP=IP+1
IF (DELTATP (I-16).GE.~0.5) IP=IP+1
IF (DELTATP(I~17) .GE.~0.5) IP=IP+]
IF(DELTATP(I-18) .GE.=0.5) IP=IP+1
IF(DELTATP(I-19) .GE.~0.5)IP=IP+1
IF (DELTATP(I-20).GE.~0.5) IP=IP+1
IF (DELTATP(I-21).GE.~0.5) IP=IP+1
IF(DELTATP(I-22).GE.-0.5)IP=IP+1
IF (DELTATP (I-23).GE.-0.5) IP=IP+1
IF(IP.EQ.24)THEN
WRITE(17,42)YEAR(I),MONTH (I}, DAY (I)
ELSE
1p=0
ENDIF
50  CONTINUE

C LOOK FOR SUSPECT TEMPERATURE DATA (1 HR CHANGE OF > 10 DEG F)
IEND=ILASTHR~1
DO 60 I=1,IEND
IF((T33B(I).GT.99.).0R. (T33B(I+1).GT.99.))GOTO S3
C BACKUP TOWER LOWER LEVEL TEMPERATURE
TTB1=T33B(I)+10.0
TTB2=T33B({I)-10.0
IF{(T33B(I+1).GE.TTBl).OR. (T33B(I+1).LE.TTB2))THEN
WRITE(18,52) YEAR(I+1),MONTH(I+1),DAY(I+1),HOUR(I+1),T33B(I+1)

52 FORMAT(/,1X,4(12,1X),F5.0,' TEMP. CHANGE > 10 DEG F !titttr)
ELSE
ENDIF

53 IF((T33P(I).GT.99.).0R. (T33P(I+1).GT.99.))GOTO 60

C PRIMARY TOWER LOWER LEVEL TEMPERATURE
TTP1=T33P(I)+10.0
TTP2=T33P(I)-10.0
IF({T33P(I+1l).GE.TTP1l).OR. (T33P (I+1).LE.TTP2))THEN

WRITE(19,52)YEAR (I+1),MONTH(I+1),DAY(I+1),HOUR(I+1),T33P(I+1)

ELSE
ENDIF

60 CONTINUE

C CHECK FOR SUSPECT WIND SPEED DATA - LOOK FOR STUCK WS SENSOR:
C 1IF WS IS SAME FOR A FOUR HOUR PERIOD, ASSUME SENSOR IS STUCK
DO 70 I=4,ILASTHR,4
IF(WS33B(I).GT.999.)GOTO 64

IF((WS33B(I).EQ.WS33B(I-1)).AND. (WS33B(I).EQ.WS33B(I-2)).AND. (WS

& 33B(I).EQ.WS33B(I-3)))THEN
WRITE (20, 65) YEAR(I),MONTH(I),DAY(I),HOUR(I),WS33B(I)
65 FORMAT(/,1X,4(I2,1X),F5.1,' LL WS SENSOR MAY BE STUCK')
ELSE
ENDIF
64 IF(WS160(I).GT.999.)GOTO 63
IF((WS160(I).EQ.WS160(I~-1)).AND. (WS160(I).EQ.WS160(I-2)).AND
& .(WS160(I).EQ.WS160(I~3)))THEN
WRITE(20,66)YEAR(I),MONTH(I),DAY(I),HOUR(I),WS160(I)
66 FORMAT (/,1X,4(I2,1X),F5.1,' UL WS SENSOR MAY BE STUCK')
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ELSE
ENDIF
IF(WS33P(I).GT.999.)GOTO 62
IF((WS33P(I).EQ.WS33P(I-1)) .AND. (WS33P(I).EQ.WS33P(I-2)).AND. (WS
& 33P(I).EQ.WS33P(I-3)))THEN
WRITE (21, 65) YEAR(I),MONTH(I),DAY(I),HOUR(I),WS33P(I)
ELSE
ENDIF
IF(WS220(I).GT.999.)GOTO 70 :
IF((WS220(I).EQ.WS220(I~1)).AND. (WS220(I) .EQ.WS220(1~2)).AND
& .(WS220(I).EQ.WS220(I-3)))THEN .
WRITE(21,66)YEAR(I),MONTH(I),DAY(I),HOUR(I),WS220(I)
ELSE
ENDIF
CONTINUE

CHECK FOR SUSPECT WIND DIRECTION DATA - COMPARE THE TWO TOWERS; IF WITHIN
22 DEG OF ONE ANOTHER ASSUME THEY ARE OKAY; OTHERWISE, ASSUME THERE IS A
PROBLEM WITH ONE OF THE TOWERS

IF ONE WD VALUE IS BETWEEN 270 AND 360 AND THE OTHER IS BETWEEN O AND 90,
THEN ADD 360 TO THE VALUE BETWEEN O AND 90 BEFORE TESTING.

IUWD=0
DO 80 I=1,ILASTHR
IF({wWD220(I).GT.900.) .OR. (WD160(I).GT.900.))GOTO 80
IF((WD220(I).GE.270.) .AND. (WD220(I).LE.360.).AND. (WD160(I) .GE.
& 0.0).AND. (WD160(I).LE.90))WD160(I)=WD160(I)+360.
IF((WD160(I).GE.270.) .AND. (WD160(I).LE.360.).AND. (WD220(I).GE.
& 0.0).AND. (WD220(I).LE.S0))WD220(I)=WD220(I)+360.
PUP=WD220(I)+22.
PUM=WD220(I)-22.
IF((WD160(I).GE.PUM) .AND. (WD160(I).LE.PUP))THEN
IUWD=IUWD+1
ELSE
WRITE(22,75) YEAR(I),MONTH(I),DAY(I),HOUR(I)
FORMAT(/,1X,4(I2,1X),' UL WD VALUES > 22 DEG APART UL WD')
ENDIF
CONTINUE
ILWD=0
DO 90 I=1,ILASTHR
IF((WD33P(I).GT.900.).0R. (WD33B(I).GT.900.))GOTO 90
IF((WD33P(I).GE.270.) .AND. (WD33P(I).LE.360.) .AND. (WD33B(I).GE.
& 0.0).AND.(WD33B(I).LE.90))WD33B(I)=WD33B(I}+360.
IF{(WD33B(I).GE.270.).AND. (WD33B(I).LE.360.) .AND. (WD33P(I).GE.
& 0.0).AND. (WD33P(I).LE.90))WD33P(I)=WD33P(I)+360.
PLP=WD33P(I)+22.
PLM=WD33P(I)-22.
IF((WD33B(I).GE.PLM).AND. (WD33B(I).LE.PLP))THEN
ILWD=ILWD+1
ELSE
WRITE(22,85) YEAR(I),MONTH({I),DAY(I),HOUR(I)
FORMAT(/,1X,4(12,1X),' LL WD VALUES > 22 DEG APART LL wWD')
ENDIF
CONTINUE

CLOSE (15)
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CLOSE (16)
CLOSE(17)
CLOSE(18)
CLOSE(19)
CLOSE (20) '
CLOSE(21)
CLOSE (22)
CLOSE (24)

STOP
END
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1.0  Purpose/Objective

Convert meteorological data recorded by the onsite meteorological monitoring system at Pilgrim Nuclear Power Station
(PNPS) from January 1996 through December 2001 into a format suitable for use with computer code ARCON96 as
requested in Entergy/Pilgrim Contract Order Number 4500534887 (Reference 1).

20  Assumptions and Key Assumptions

Since the base of the backup meteorological tower is not located on a natural surface, it was assumed that the data
from that tower were not suitable for use in this calculation.

A key assumption is any assumption or limitation that must be verified prior to using the results and/or conclusions of a
calculation for a safety-related task. There are no key assumptions in the present calculation.

3.0  Computing Environment

The computer runs in this calculation involved the use of com;;uier code reform and were carried out on the HP
9000/785 CPU running the HP UX B.10.20 operating system. Computer code reform was written expressly for use in
this calculation and its usage is validated in Attachment A.

40  Quality Assurance

This work was performed under Framatome's Quality Assurance Program, and Framatome Procedure 0402-01
(Preparing and Processing FANP Calculations) was followed.

50 Calculations

Meteorological data recorded by the onsite meteorological monitoring system at Pilgrim Nuclear Power Station from
January 1996 through December 2001 were evaluated in Reference 2 and determined to be suitable for use in
atmospheric dispersion analyses. The temperature sensor separation was obtained from Reference 4.

Computer code reform was developed specifically for this calculation to reformat the 1996-2001 PNPS meteorological
data from its standard format to the format required by the ARCONS6 computer code. A listing of this code is provxded
in Attachment A. The source code file name is reform.f and the executable file name is reform.e. The file sizes in bytes
and the creation date/time are:

permissions____file owner group size in bytes date/time file name
—IWXIWXIWX 1 messier eed 41060 Oct 19 09:34 reform.e
—rW-Ye=—=—— 1 messier eed 5398 Oct 19 09:34 reform.f

Each of the six annual meteorological files were input to reform and two files were output in each of the six runs: the
so-called banner file which lists the computer code name, version number, input/output file names, and run date; the
main output file of meteorological data converted for use with compute code ARCONSS.

The input meteorological data (see Exhibit 1 for format), the reformatted meteorological data (see Reference 3 for
format), and the source code for the reform computer code have been stored on the FANP COLD server for archival

storage and written to a compact disc for PNPS. A listing of the file names is provided in Attachment B.
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Testing and validation of the reform computer code is documented in Attachment C. The reform computer code was
run on an HP UNIX Workstation 9000/785 under the HP-UX UNIX B.10.20 operating system.

6.0  Results/Conclusion

Meteorological data recorded on the 220' primary tower by the onsite meteorological monitoring system at Pilgrim
Nuclear Power Station from January 1996 through December 2001 were converted into a format suitable for use with
computer code ARCONGSS.

7.0 References

-
.

Entergy/Pilgrim Contract Order Number 4500534887

2. FANP Calculation 32-5052036-00, “Evaluation of Pilgrim Nuclear Power Station 1996-2001 Meteorological
Data", dated October 2004,

3.- U.S. Nuclear Regulatory Commission Regulatory Guide 1.194, “Atmospheric Relative Concentrations for -
Control Room Radiological Habitability Assessments at Nuclear Power Plants”, June 2003.

4. AREVA/FANP Calculation BEC-018, Revision 1, “Meteorological Inputs to the AEOLUS-2 Program for Pilgrim

Station”, dated 10/23/91.
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Exhibit 1: Input Meteorological Data Format

Parameter (units) # of Chars. Columns
Year 2 01-02
Month 2 04-05
Day 2 07-08
Hour 2 10-11

160 Foot Tower: (See note below.)

wind birection; 160 ft (degrees from) 4 15-18
Wind Speed; 160 ft (tenths of mph) 4 20-23
Wind Direction; 33 ft (degrees from) 4 25-28
Wind Speed; 33 ft (tenths of mph) 4 30-33
- Temperature; 33 ft (degrees F), . -4 35-38 .
Delta T; 160-33 ft (Tenths of degrees F) 4 40-43
220 Foot Tower:
Wind Direction; 220 ft (degrees from) 4 50-53
Wind Speed; 220 ft (tenths of mph) 4 55-58
Wind Direction; 33 ft (degrees from) 4 60-63
Wind Speed; 33 ft (tenths of mph) 4 65-68
Temperature; 33 ft (degrees F) 4 70-73
Delta T; 220-33 ft (Tenths of degrees F) 4 75-78

Note: Data from the 160’ tower are not in the data files to insure that they are not used. The rest of the data files input
to reform were in the format listed above.
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ATTACHMENT A: COMPUTER CODE REFORM LISTING

HP FORTRAN 77 Tue Oct 19 08:34:45 2004
Ver: B.10.20 reform.f Page 1
1 Program reform
2 ¢
3 ¢ Version 1.0
4 ¢
5 ¢ This program reformats PNPS standard meteorological data
6 c to the format required by ARCON96. It asks the user for the
7 c input (in old BECo format) and output file names, one at a
8 ¢ time. For each year processed, it asks whether it is a leap year,
9 ¢ for use in the date conversion to julian.
10 ¢
11 ¢ The program assumes that the wind direction values are
12 ¢ between 0 and 360 degrees, that the wind speed units are MPH,
13 ¢ and that the delta-T units are degrees Fahrenheit.
14 ¢
15 ¢ FANP
16 c Written on .10-05-2004 by T.A. Messier
17 ¢
18 ct*********
18 character infile*60,outfile*60,leap,ident*5,banner*20
20 character*9 today
21 real uws,uwd,lws lwd, temp, delt
22 c***iﬁt*ﬁ**
23 ident="PNPS '
24 banner='reform banner.txt'
25 ¢ :
26 c**** Loop through all years of interest
27 50 write(*,*) ' Enter the met data input file name for °*,
28 m 'the year of interest,’ .
29 write(*,*) ' or enter "stop" to end: '
30 read(*,*) infile
31 if(infile.eq.'stop') go to 400
32 open(l15, file=infile, status='old',err=50)
33 outfile='pnps'//infile(6:7)//'.met"’
34 banner='reform banner.'//infile(6:7)
35 open(l16, file=outfile,status="new')
36
37 open{26, file=banner)
38 write (26, 60)
39 60 format (/,' FANP Program reform version 1.0 ',/,/)
40
41 c** Get the run date
42 call date(today)
43
44 c¢ .
45 80 write(*,*) ' Is the selected year a leap year? (Enter y or n):°
46 read(*,*) leap
47 if(leap.ne.'y'.and.leap.ne.'n') go to 80
48
49 c** Write run info to banner file
50 write(26,82)infile,outfile,today,leap
51 82 format ("' Input file name : ',a60,/,"' Output file name: ',a
52 &60,/7,/," Run Date : ',as,/,/," Leap Year N
53 &al,/,/)
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HP FORTRAN 77 Tue Oct 19 09:34:45 2004
Ver: B.10.20 . reform.f Page 2
54
55 c** Read the met data file
56 iseq = 0
$7 100 iseq = iseq + 1
58 read (15,2000, end=300) iyear,imonth,iday, ihour,uwd,uws, lwd, lws,
59 m temp,delt
60 if(iday.eq.0) then
6l iseq = iseq - 1
62 go to 100
63 endif
64 c
65 c** Figure out from month and day of year what julian date it is
66 ¢
67 if (imonth.eq.1) juldate = iday
68 if(imonth.eq.2) juldate = iday + 31
69 if(leap.eq.'y') then
70 if(imonth.eq.3) juldate = iday + 60
71 if (ironth.eq.4) juldate = iday + 91
72 if (imonth.eq.5) juldate = iday + 121
‘173 if (imonth.eq.6) juldate = iday + 152
74 if (imonth.eq.7) juldate = iday + 182
15 if (imonth.eq.8) juldate = iday + 213
76 if (imonth.eq.9) juldate = iday + 244
77 if (imonth.eq.10) juldate = iday + 274
78 if (imonth.eq.11) juldate = iday + 305
79 if (imonth.eq.12) juldate = iday + 335
80 else
81 if (imonth.eq.3) juldate = iday + 59
B2 if (imonth.eq.4) juldate = iday + 90
83 if (imonth.eq.S) juldate = iday + 120
84 if (imonth.eq.6) juldate = iday + 151
85 if (imonth.eq.7) juldate = iday + 181
86 if (imonth.eq.8) juldate = iday + 212
87 ~ if(imonth.eq.9) juldate = iday + 243
88 if(imonth.eq.10) juldate = iday + 273
BS if (imonth.eq.11l) juldate = iday + 304
90 if (imonth.eq.12) juldate = iday + 334
91 endif
92 c** Check for missing hourly data
83 julday2 = (iseq-1)/24 + 1
94 if (juldate.ne.julday2) then
95 write(*,*)
96 write(*,*) ' Missing hourly data encountered. Check:'
97 write(*,*) iyear,iday,imonth,ihour
98 write(*,*) ' Analysis terminated!’
99 stop
100 endif
101 c
102 c** Process wind speed and wind directions for ARCON96
103 ¢
104 ¢ Lower-level and upper~level wind speeds
105 if{lws.1t.99.0) then
106 ilws = nint(lws*10.) + 0.01
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HP FORTRAN 77 Tue Oct 19 09:34:45 2004
Ver: B.10.20 . reform.f Page 3
107 else
108 ilws = 9999
109 endif
110 ¢
111 if(uws.1t.99.0) then
112 iuws = nint{uws*10.)} + 0.01
113 else
114 iuws = 9999
115 endif
116 ¢
117 ¢ Lower-level and upper-level wind directions
118 if{uwd.le.360.0) then
119 iuwd = nint(uwd) + 0.01
120 iuwd = mod(iuwd, 360)
121 if(iuwd.1t.l) iuwd = 360
122 else
123 iuwd = 999
124 endif
125 ¢ o
126 if(lwd.le.360.0) then
127 ilwd = nint(lwd) + 0.01
128 ilwd = mod{ilwd, 360)
129 if(ilwd.1lt.1) ilwd = 360
130 else
131 ilwd = 999
132 endif
133 ¢
134 c** Process delta-T and identify stability class, based on RG 1.23
135 c¢ Use delt for ground-level releases, and delt- for stack releases
136 c¢ since there is only one delta-T cbservation for PNPS 220' tower
137 dt = delt
138 dh = (220.0 - 33.0)*0.3048
139 if (dt.gt.99.)then
140 ¢ data is either bad, or missing
141 istab = 99
142 goto 200
143 else
144 dt = dt*(5.0/9.0)*(100.0/dh)
145 if(dt.le.-1.9) then
146 istab = 1
147 elseif ({dt.gt.~1.9).and. (dt.le.-1.7)) then
148 istab = 2
149 elseif ((dt.gt.-1.7).and. (dt.le.-1.5)) then
150 istab = 3
151 elseif {(dt.gt.-1.5).and. (dt.le.-0.5)) then
152 istab = 4
153 elseif ((dt.gt.~0.5).and. (dt.le.1.5)) then
154 istab = 5
1S5S elseif ((dt.gt.1.5).and.(dt.le.4.0)) then
156 istab = 6 :
157 _elseif (dt.gt.4.0) then
158 istab = 7

159 else
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HP FORTRAN 77 Tue Oct 19 09:34:45 2004

Ver: B.10.20 reform.f Page 4
160 endif
161 endif

162 200 write(16,2100) ident,iyear,juldate,ihour,ilwd, ilws, istab, iuwd, iuws
163

164 go to 100
165

166 300 continue
167

168 close (15)
169 close (26)
170

171 go to 50
172

173 400 close (16)
174 stop 'PNPS meteorological data reformated for ARCONSE'
175 ¢

176 Crrrhkraktkr .

177 2000 format(4(i2,1x),t50,£4.0,t55,£4.1,t60,£4.0,t65,£4.1,¢70,£4.0,t75,£
178 & 4.1) : -

179 2100 format(lx,a5,i2,1x,i3,1i2,2x,i3,14,1%x,1i2,2%,13,14)

180 end

Compilation statistics for procedure: reform

Number of errors: 0 Number of Warnings: 0
Procedure number: 1

Accumulated number of source lines read: 180
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HP FORTRAN 77 Tue Oct 19 09:34:45 2004
Ver: B.10.20 reform.f Page 5

CROSS REFERENCE LISTING:

Symbol File Function Line

banner reform.f reform *19 24 34 37

date reform.f reform 42

delt reform.f reform +21 58 137

dh reform.f reform 138 144

dt reform.f reform 137 139 144 145
147 149 151 153 155
157

iday reform.f reform 58 60 67 68 70 71
72 73 74 715 76 77
79 81 82 83 84 85
87 88 89 90 97

ident reform. £ reform *19 23 162

ihour reform.f reform 58 97 162

ilwd reform.f . reform 127 128 129 131

- . . . . P 162

ilws reform.f reform 106 108 162

imonth reform.f refornm 58 67 68 70 71 172
73 74 75 76 771 18
81 82 83 84 85 86
88 89 90 97

infile reform.f reform *19 30 31 32 33 34
50

iseq reform.f reform 56 57 61 93

istab reform.f reform 141 146 148 150
152 154 156 158 162

iuwd reform.f ) reform 119 120 121 123
162

iuws reform.f reform 112 114 162

iyear reform.f reform 58 97 162

juldate reform.f reform 67 68 70 71 72 13
74 75 16 77 178 19
82 83 84 85 86 87
89 90 94 162

julday?2 reform.f reform 93 94

leap reform.f reform *19 46 47 50 69

lwd reform.f reform *21 58 126 127

lws reform.f reform *21 58 105 106

mod reform. £ reform 120 128

nint reform.f reform 106 112 119 127

outfile reform.f reform *19 33 35 50

reform() reform.f reform *1 '

temp reform.f reform *21 58

today reform.f reform *20 42 S0

uwd reform.f reform *21 58 118 119

uws reform.f reform *21 58 111 112

78

79

87

81
88
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HP FORTRAN 77 Tue Oct 19 09:34:45 2004
Ver: B.10.20 reform.f Page 6

SYMBOL TABLE LISTING:

Symbol Class Type Offset/Size

banner Variable Character Local: SP -696
date() Procedure: intrinsic Subroutine —_——

delt Variable Real*4 Local: Sp -228
dh Variable Real*4 Local: SP -144
dt Variable Real*4 Local: SP -148
iday Variable Integer*4 Local: SP -256
ident Variable Character Local: SP -704
ihour Variable Integer*4 Local: SP -252
ilwd Variable Integer*4 Local: SP -152
ilws Variable Integer*4 Local: SP -172
imonth Variable Integer*4 Local: SP -260
infile Variable . Character Local: SP -5B4
iseq Variable Integer*4 Local: SP -268
istab Variable Integer*4 Local: Sp -140
iuwd Variable Integer*4 Local: SP -156
iuws Variable Integer*4 Local: Sp -160
iyear Variable Integer*4 Local: SP -264
juldate Variable Integer*4 Local: SP -224
julday2 Variable Integer+*4 Local: Sp -220
leap Variable Character Local: SP =272
lwd Variable Real*4 Local: SP -240
lws Variable Real*4 Local: SP -236
mod () Procedure: intrinsic  ==e=---- ————

nint () Procedure: intrinsic ~ ~—=e=--- —-_—

outfile Variable Character Local: SP -400
reform() Procedure: this func. Subroutine

temp Variable Real*4 Local: SP -232
today Variable Character Local: Sp -336
uwd Variable Real*4 Local: SP -248
uws Variable Real*4 Local: SP -244
Label BAsm. Label Type Line Number(s)

50 L1l Executable 27* 32 171

60 L13 Format 39+ 38

80 L14 Executable 45* 47

82 L15 Format 51* 50

100 Lle Executable 57+ 62 164

200 L17 Executable 162* 142

300 L18 Executable 166* 58

400 L12 Executable 173+ 31

‘2000 L19 Format 177+ 58

2100 120 Format 179+ 162

Final Compilation Statistics for file: reform.f

Accumulated errors: 0 Number of Warnings: 0
Total number of procedures: 1
Accumulated number of source lines read: 180

Timing Statistics for:

f77passl: real: 0.17s user: 0.00s sys: 0.00s
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ATTACHMENT B: COMPUTER INPUT AND OUTPUT FILES

The following computer runs were carried out for this calculation:

reform

1996 PNPS 1996 meteorological data; input file bemet96.new; output files reform_banner.96 and pnps96.met
1997  PNPS 1997 meteorological data; input file bemet97.new; output files reform_banner.97 and pnps 97. met
1998 PNPS 1998 meteorological data; input file bemet98.new; output files reform_banner.98 and pnps 98. met
1999  PNPS 1999 meteorological data; input file bemet99.new; output files reform_banner.99 and pnps 99. met
2000 PNPS 2000 meteorological data; input file bemet00.new; output files reform_banner.00 and pnps 00. met
2001 'PNPS 2001 rhéteorological data; iﬁput file bemat01.new; output files reform_banner.01 and pnps 01.met
Listing of Files Included on the Compact Disc and Transferred to the FANP COLD Server for Archival Storage

File Size Date Time File Name File Description

in Bytes

693984 Oct 19 09:27 bemet00.new input 2000 meteorological data
692088 Oct 19 09:27 bemetOl.new input 2001 meteorological data
693984 Oct 19 09:26 bemet96.new input 1996 meteorological data
692088 Oct 19 09:27 bemetS7.new input 1997 meteorological data
692088 Oct 19 09:27 bemet98.new input 1998 meteorological data
692088 Oct 19 09:27 bemet99.new input 1999 meteorological data
316224 Oct 19 09:35 pnps00.met output 2000 meteorological data
315360 Oct 19 09:35 pnpsO0l.met output 2001 meteorological data
316224 Oct 19 09:35 pnps96.met output 1996 meteorological data
315360 Oct 19 09:35 pnps97.met output 1997 meteorological data
315360 Oct 1% 09:35 pnps98.met output 1998 meteorological data
315360 Oct 19 09:35 pnps99.met output 1999 meteorological data

13760 Oct 19 09:34 reform.l code listing for computer code reform

267 Oct 19 09:35 reform _banner.00 banner output for reform using 2000 data
267 Oct 19 09:35 reform banner.01 banner output for reform using 2001 data
267 Oct 19 09:35 reform_banner.96 banner output for reform using 1996 data
267 Oct 19 05:35 reform banner. 87 banner output for reform using 1987 data
267 Oct 19 09:35 reform_banner.98 banner output for reform using 1998 data
267 Oct 19 09:35 reform_banner.99 banner output for reform using 1999 data

Note: The time stamp for the files on the CD wili be one hour less than shown above; this is due to the Windows XP
operating system changing the time stamps of all files whenever Daylight Savings Time ends or begins.
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ATTACHMENT C: Validation of Computer Code reform

Computer code reform was written to convert PNPS meteorological data into a format suitable for use with computer
code ARCONS6. '

To test that the code functioned properly, some data were compared from the input and output files:

Input 1886 Meteorological Data

YR MN DY HR UWD UWS LWD LWS TEMP_DT
96 3 13 22 217 65 219 68 36 170
9% 1 1 1 310 106 276 40 32 22
96 1 1 2 310 88 265 35 33 10
96 1 1 10 5 181 353 93 35 -12
9% 1 1 9 327 126 295 53 36 =16
96 1 6 13 292 158 297 80 15 -18
96 1 612 297 195 305 70 14 -22
96 2

15 10 . 9999 9999 9999 9995 9999 9999

. Converted 1896 Meteorological Data

YR JDHR LWDLWD SC UWD UWS
PNPS 96 7322 219 68 7 217 65
PNPS 96 11 276 40 6 310 106
PNPS 96 1 2 265 35 5 310 88
PNPS 96 110 353 93 4 5 181
PNPS 96 1 9 295 53 3 327 126

2

1

9

PNPS 96 613 297 80 2382 158
PNPS 96 612 305 70 257 195
PNPS 96 4610 9999599 9 99938999

The data comparison shows that the code correctly converted from year, month, day, hour to Julian Day, hour format.
Wind speed and wind direction values were converted correctly. Delta-temperature values were converted correctly to
stability class (A=1, B=2, C=3, D=4, E=5, F=6, G=7, bad or missing=93). Wind speed and wind direction values
flagged as bad or missing were correctly converted.
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TS Page 3/4.7-11
TS Page 3/4.7-12
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B3/4.7-12
Insert A to page B3/4.7-10 and

Insert B to page B3/4.7-12
B3/4.7-13

inserts C to page B3/4.7-13




. PNPS
TABLE 3.2.D

RADIATION MONITORING SYSTEMS THAT INITIATE AND/OR ISOLATE

Minimum # of
‘* QOperable Instrument
Channels Per Trip system (1) Trip Function ' Trip Level Selting Action (2)
2 - Refuel Area Exhaust * Upscale, <100 mr/hr AorB
. Monitors
2 Refuel Area Exhaust ‘Downscale Cos AorB
Monitors
NOTES FOR TABLE 3.2.D

1. Whenever the systems are required to be operable there shall be two operable or t
be met, the indicated action shall be taken. . p T ouBped tip Systams. W Whis cannol

. . VY\WQM o) th.r\mw
2. Aclion ::'-’Mu oard opration: wth potewhat
A, Cease(operation.nj {he re ng equipme e e v Vessd COPD&V-“)
B. Isolate secondary con amment and start the standby gas treatment syste

3 "\

Amendament No. 89, 4f2— : . . 3/4.2-24




-

-

-~ -

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIRE::MENTS

3.7 CONTAINMENT SYSTEMS (Cont.) 4.7 CONTAINMENT SYSTEMS (Cont.)

A.

Primary Containment (Cont.}

With no H; analyzer opsrable, reactor
operation is allowed for up to 48 hours. |
one of the inoperable analyzers is not made
iully operable within 48 hours, the reactor
shall be in atleast Hot Shutdown within the
next 12 hours.

Standbv Gas Trestment Svstem and_

Contro! Room Hich EHiciency Asr

Filtration Svstem

1, Standby Gas Treatment System

a. Except as specified in 3.7.B.1.c of
3.7.B.1.e below, both trains of the .
standby gas treatment shall be
operable when in the Run, Startup,

Standbv Gas Treatment Svstem and

., Control Room High Efiiciency Air Filiration -

Svstem
1. Standby Gas Treatment System

a. 1. Atleast once per operating cycle,
it shall be demonstrated that
pressure drop across the
combined high efficiency filters and

and Hot Shutdown MODES, during @ charcoal adscrber banks is less

mcvement of§irradiaied fuel
assemblies in the secondary

containment,fana guring movemen
of new Tuel aver the spent fuel pool
and during CORE ALTERATIONS.

ang ounng operations with a
potential for draining ths reactor
vessel (OPDRVs),

[

or

the reactor shall.be in cold
shutdown within the next 36 hours,

b. 1.Theresults of the in-place cold

DOP tests on HEPA filters shall
*  show >92% DOP removal. The

results of halogenated—
hydrocarbon tests on charcoal
adsorber banks shalt show
>88.8% halogenated
hydrocarbon removal.

’

-~

than 8 inches of water at 4000 cim.

. Atleast once per operating cycle,
demonstrate that the inlet heaters
on each train are operable and are
" capable of an ouiput of at least 20
kW.

3. The tests and analysis of

—Specification 3.7.8.1.b. shall be .
periormed at least once per
operating cycle or foliowing
painting, fire or chemical release in
any ventilation zone
communicating with the system
while the system is operating that
could contaminate the HEPA filters
or charcoal adsorbers,

4. Atlsast once per operating cycle,
automatic initiation of

. [P . .
e e e A s e+ B

Amendment No. 354

Revision 213, 226 A -~ 3
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7 CONTAINMENT SYSTEMS (Cont.) 4.7 CONTAINMENT SYSTEMS (Cont.)

B. Standbv Gas Treatment Svsiem and B. Standby Gas Treatment Svstem and
Control Room High Efficiensv Air Control Room High Efficiencv Alr Filtration
Filtration System (Cont.) Svstem (Cont.)

b. 2. The results of the laboratory each branch of the standby gas
carbon sample analysis shall treatment system shall be
shbw sach carbon adsorber bank demonstrated, with Specification
is capable of >97.5% methyl 3.7.B.1.d satisfied.
lOClee removal at 70% R.H. and 5. Each train of the standby gas
86°F. The carbon sample shall freatment s
. . . ystem shall be operated
be obtained in accordance with for at least 15 minutes per month
Regulatory Position C.6.b of =Spe )
Regulatory Guide 1.52, Revision B. The tests and analysisof ..
2, March 1978 and tested in . Speciiication 3.7.8.1.b.2 shall be
accordance with ASTM D3803- . - performed atter every 720 hours of
1889. The analysis results are system operation.
to be verified as acceptabls ' b. 1...In-place cold DOP testing shall be
~ Within 31 days after sample pertormed on the HEPA filters after
removal, or declare that train each sompleted or partial
inoperable and take the actions replacement of the HEPA filter bank
specified in 8.7.B.1.c. . and after any structural maintenance .
-e. From and after the date that one on the HEPA filter system housing
train of the Standby Gas Treatment which could affect the HEPA filter
System is made or found to be bank bypass leakage.

inoperable for ahy reason,

- 2. Halogenated hydrocarbon testing
- shalt be performed on the charcoal
adsorber bank after each partial or

' permissible only dunng the N complete replacement of the charcoal
succeeding seven days providing adsorber bank or after any structural
that within 2 h?ligs a!lhactnvs db maintenance on the charcoal
components of the other standby : adsorber housing whi ~g -

A oy ) i g which could affect
gas treatment train are verified to the charcoal adsorber bank bypass

be operable and the diesel .
generator associated with the leakage.
-operable train is operable. : -

If the system is not made fully
operable within 7 days, reactor
shutdown shall be inttiated and the
reactor shall be in cold shutd

ithin the next 36 h nd fue
handling operatiohs shall be
t2rminated within 2 hours

§ Fuel handling operations in progress  ¥&——""
may be completed. de

ision 213

Amendment NO. 428082392 344 45464170, 487 3/4.7-12
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IMITING C ITTONS FOR OPERATION URVEILLANCE REQUIREMENT

57 CONTAINMENT SYSTEMS (Cont) 47  CONTAINMENT SYSTEMS (Cont)
B.  Standbv Gas . g B.  Standby Ges Treatment Svstem and Control
i ci ir Filtrati Room High Efficiency Air Filtration Svstem
(Cont) (Cont.)
d.  Fans shall operate withiz = 10% of ]
4000 cm.
J‘L«LFLO-U- vl e Jelloniing

From and aiter the dats that one train
of the Standby Gas Treatment Sym
is mads or found to be mopc:a.ble for

({4

,Ma»'c.mu:k mu*d-bd-

iYvodictked M QJ’&OW‘LCM.S

ol opuw..ﬂ-‘_ a
atw.a.n Lv d.Aau.mtv\-ﬁ- L/

prondmg that within 2 hours al) M acky ve 5L C of 0AVs)

active componzots of ths other train

are verified to be operable and the : -

diess] generator associated with the
operable train is operable.

If the system is pot made fully —
opsrable within 7 days,

g the sumdm 7 days

i) place the operable train in
operation immediately

Yo e
ii) suspznd movemsant oférradiated

fuel assemblies in secondary
cogtainment /St new fuel handling -

ovel the spent fuel pool or co "

T (Any fuel assembly movemeat in progress
may be complswd :

|

pd inthdde ouous
N guj‘rl»a- QCQQV:.

pevTiaion 18

Amendment Ne. 4350518204142 144161161, 76— - 3/4.7-13
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_ LIMITING CONDITIONS FOR OPERATION

3.7 CONTAINMENT SYSTEMS (Cont.)

8. Standbv Gas Treatment Svstem and
Controt Hoom Hiah EHiciency Alr
Eiltration Svstem (Cont.)

2. Control Room High Efficiencv Air
Filtration Svstem

a. Except es speciiied in Speciiication
3.7.8.2.c or 3.7.B.2.e below, beth
rains of the Control Room High

Efficiency Air Filtration System used
for the processing of inlet air to the
control room under accident )
conditions shall be operable when in

irradliated fuel assemblies in the

tuel pool, and durin -
R S, fand during

operations wi
the reactor vessel (OPDRVSs),

or

the reactor shall be in cold shutdown
within the next 36 hours.

b. 1. The results of the in-place cold
DOP tests on HEPA filters shall *
show 223% DOP removal. The
results of the halogenated
hydrocarbon tests on-charcoal
adsorber banks shall show 283.8%
halogenated hydrocarbon removal
when test results ate extrapolated’
to the initiation of the test.

2. Ths results of the laboratory
carbon sample analysis shall show
297.5% methyl iodide removal at
70% A.H. and 86°F, The caroon
sample shall be obtained in
accordance with Regulatory
., Position C..b of Regulatory Guide
~ 1.52, Revision 2, Marzch 1978-and
tested in accordance with ASTM
D3803-1989. The analysis resulis
/ are to be verified as acceptable

within 31 days after sample
removel, or declare {hat train
inoperable and take the actions
spacified in 3.7.8.2.c.

Al ament No.

N

the Run, Startup, and Hot Shutdown
MODES, during movement of w

a potential for draining

- ——

SURVEILLANCE REQUIREMENTS

4.7 CONTAINMENT SYSTEMS (Cont.)

.B. Standbv Gas Treatment Svstem and Control

Room Hioh Efficiencv Alr Filtration ‘Svstam
(Cont.)

2. Controt Room Hish Efficiancv Air
Filtration Svstem

a. At leastonce per operating cycle the
pressure drop across each combined
filter train shall be demonstrated to be
less than 6 inches of water at 1000
cim or the calculated equivalant.

b.- 1. The tests and analysis of

- Specifications 3.7.B.2.b shali be
performed once per operaling cycle
or {ollowing painting, fire or .
chemical ralease in any ventilation
zone communicating with the
system while the systemn'is
operaling.

2. in-place cold DOP testing shallbe
*  performed after each complete or
partial replacement of the HEPA
filier bank or after any structural
maintenance on the system -
- housing which could affect the .
HEPA filter bank bypass legkage. —

3. Halogenated hydrocarbon testing

ghall be performed after each

_complete or partial replacement of
the charcoal adsorber bank or after
any structural rmaintenance on the
sysiem housing which could affect
the charcoal 2dsorber bank bypacs
leakags. )

4. Each train shali be operated with

ihe heatars in auvtomelic for at lezst
135 minwtes every montn.

=~ 3/4.7-14



LIMITING CONDITIONS FOR OPERATION
37  CONTAINMENT SYSTEMS (Cont)

B. tandbv Gas Treatment S and Control
Room Hiegh Efficieacv Air Filtration Svstem
(Coat.) )

$. from aad agter the does that oo train of
the Contro! Room High Efcieacy Air
Filtrzuion Svstem is made or found to £2
inopzrable for.any reason, reactor

ncw rue! handling over the spent fuel

?ﬁf Wﬁxﬂ bandling, or

et

poolzs pemissible only duning the
~  succesding 7 days providing that within
2 hours all active componzats of the
other CRHEAF trair: are verified to be
opzrable and the dissel geasrator
associated with the operable train is
operable. If the system is not mads
fully opzrable within 7 days, reactor
shutdown shall be initiated and the
reazstor shall be in cold shutdown wit'mn
the next 36 hours Zroan -
_OpSTauos § ¢ teominated vat.hm
hours. Fue! handlmg operatioas in
rogress may be complat

d, Fans sha..lop"az.m(hm* 10%of
1000 cém.

¢. From and after the date that ooe ~
train of the Contol Poom High
- Effitiency Air Filtration System is
. made or found to be inoperable for
any reasonjdunag Reruel Uutages
Tequeling operath perussiole
only gunag the succesding 7 days’
providing that within 2 hours all
acive componzats of the other
taio ars verifisd to be oparable
and the discel geusrator associated
with the opzrable train is operable.

If the system is not made fully

operable within 7 days,

(levicion 19

Amendment No. o RS T A EEY, 1R —

SURVEILLANCE RECUIREMENTS

47  CONTAINMENT SYSTEMS (Coat)

B. v T
R oh
(Comt)

5. The test-and analysis of
Specifieion 3.7.8.2.b.2 chall
be performed after sverv 720
hours of cystem opsration.

gat Sv
Ssiznov

m_and Control
ir Filtration Svstem

(Y}
e

At lenst enes per operating cyvcie
demoastraze that the inlet hudters
ot sach Tzin o 72 operable and
capable of 2n oumput of at leas |
fow.

d. Perform an instrumeant functional
test on the humidistats controlliag
ths beaters onze par opcr:mng
cycle.

,moucM o mc.“,-(-&z
Exfreamblizs

c:.u.& S Loty o.th‘ o
96\“:.‘4-;&2 (fw d»wmd >

Neahy vesd CofoRvs

314.7-15



. LAV NG CONDITIONS FOR OPERATION ' URVEILLANCE REQUIREMENTS

3.7 CONTAINMENT SYSTEMS (Cont)) - 4.7

i) perform surveiliance 4.7.8.2.b.4 for the
opzrable CRHEAF every 24 hcmrs
or

i) suspead movement oflirradiated fuel
usunbhsmswonda:vco
W tus] pandiog over the Speat

( ’ CAny fus! ass=mbiy mov-rsnz in progress may
? be completad. .

C. Sssondarv Coptainment C.
- 1. Secondary containmant shall be OPERABLE .

when in the Run, Starrup end Hot Shutdown
MODES, during movement offtrradiated

assembliss in the secondary conteinmen
movemen: of new el over the speat fue
|, and during CORE ALTERATIONS

during opsrauons with a potenual Jor mmnmg
_ the reactor vessel (OPDRVs)

2. 2. With Secondary Containmen? inoperable
- when in the Run, Startup and Hot Shutdown
MODES, restors Secondary Containment to
-OPERABLE stacus within 4 hours.

b. Raquired Action and Compl'non Time of 22
pot met, be in Fot Shutdown in 12 bours
AND Cold Shutdown within 36 hours.

ond
' wrpend. Of9 RY;-

CONTAINMENT SYSTEMS (Cont.)

ir\.d\‘af'c. aetiws o

scong

1. Each r=fileling outage prior to

refueling, secondary containment -
capability shell be demonstratad to
maintzin 1/4 inch of water vacuum
tinder calm wind (5 mph) conditions
with 2 filter trzin flow rats of not -
more thar 4000 cfm.

c. With Secondary Containment inoperable _ -
during movement offirradiated nue: : .

zssembliss in the secondary containment/an

2ssembliss in the secondary containmeat,
AND I

2. Suspzod movemsnt of new fusl over tbs

spant fusl pool.

AND
3. Suspznd CORE ALTERATIONS.

& A. Initase astionfto suspead OPDRVE,

Revision 193
Amenoment No. B—8—188, 76—

" pnmediately nLes "‘"H‘T )
1. Suspead movemsnt officradiated fuel Q

314.7.16



- BASES;
3/4.7 CONTAINMENT SYSTEMS (Cont.)

Tests of impregnated charcoal identical to that used in the filters indicate that a shelf life of five years leads
1o only minor decreases in methyl iodide removal efficiency. Hence, the frequency of laboratory carbon

sample analysis is adequate to demonstrate acceptability. Since adsorbers must be removed to perform this
analysis this frequency also minimizes the system out of service time as a result of surveillance testing. In
addition, although the halogenated hydrocarbon testing is basically a leak tast, the adsarbers have charcoal
of known efficiency and holding capacity for elemental iodine and/or methyl jodide, the testing also gives an
indication of the relative efficiency of the installed system. The 31 day requirement for the ascertaining of
test results ensures that the ability of the charcoal to perform its designed function is demonstrated and
known in a timely manner.

The required Standby Gas Treatment System flow rate is that flow, less than or equal to 4000 CFM which
is needed to maintain the Reactor Building at a 0.25 inch of water negative pressure upder calm wind
conditions. This capability is adequately demonstrated during Secondary Contammmt Leak Rate Testing
performed pursuant to Technical Specification 4.7.C.1.c.

The test frequencies are adequate to detect equipmmt dctcriora:.ion prior to significant defects, but the tests
are not frequent mough to load the filters or adsorbers, thus reducing their reserve capacity too quickly.
The filter testing is performed pursuant to appropriate procedures reviewed and approved by the-

"~ Operations Review Committes pursuant to Section 6 of these Technical Specifications. The in-place
testing of charcoal filters is performed by injecting 2 halogenated hydrocarbon into the system upstream of
the charcoal adsorbers. Measurements of the concentration upstream and downstream are made. The ratio
of the inlet and outlet concentrations gives an overall indication of the Jeak tightness of the system. A
similar procedure substituting dxoctyl phthalate for halogcnated bydrocarbon is used to test the HEPA .
filters. .

Pressure drop tests across filter and adsorber banks are performed to detect plugging or leak paths though
the filter or adsorber media. Considering the relatively short times the fans will be run for test purposes,
plugging is unlikely amd the test interval of once per operating cycle is reasonable. )

System drains and housing gasket doors are designed such that any leakage would be inleakage from the
Standby Gas Treatment System Room. This ensures that there will be no bypass of process air around the
filters or adsorbers. .

Only one of the two Standby Gas Treatment Systems (SBGTS) is needed to maintain the secondary
containfment at a 0.25.inch of water negative pressure upon containment isolation. If one system is made or
found 1o be inoperable, there is no ismediate threat to the containment system performance and reactor
operation or refueling activities may continue while repairs are being made, In the event one SBGTS is
inoperable, the redundant systsm's active components will be verified to be operable within 2 hours, This
substantiates the availability of the operable system and justifies continued reactor or refueling operations.

<X

During refusling outages, if the inoperable train is not restored to operable status within the required
completion time, the operable train should immediately be placed in operation. This action ensures that the
remaining train is operable, that no failures that could prevent automatic actuation have occurred, and that
any other failure would be readily detected. An alternative is to suspend fuel movement, thus, placing the
plant in 3 condition that minimizes risk.

o ~ (VSERT #

Revision[193
mendment No.<42~H2-15% 170 =~ B 3/4.7-10
~—-
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. BASES:

'3/4.7

B.2

Revisj

CONTA!NMENT SYSTEMS (Cont)
Cboth trains of SBGTS are inopera s rought to a condition where the
S
/

BGTS is not required.

IVSERT A

Control Room High Efficiency Air Filtration System

The Control Room High Efficiency Air Filtration System is designed to filter intake air for
the control room atmosphere during conditions when normal intake air may be
contaminated. Following manual initiation, the Control Room High Efficiency Air Filtration
System is designed to position dampers and start fans which divert the normal air flow
through charcoal adsorbers before it reaches the control room.

High Efiiciency Particulate Air (HEPA) filters are installed before the charcoal adsorbers to
prevent clogging of the iodine adsorbers. The charcoal adsorbers are installed to reduce
the potential intake of radioiodine to the control room. A second bank of HEPA filters is

installed downstream of the charcoal fllter

The in-place test resuits should indicate a system leak tightness of-less than 0.1% bypass
leakage for the charcoal adsorbers and a HEPA efficiency of at least 99% removal of cold
DOP particulates. The laboratory carbon sample test results should indicate a methyl
iodide removal efficiency of at least 97.5% for expected accident conditions. Tests of
impregnated charcoal identical to that used in the filters indicate that a shelf life of five
years leads to only minor decreases in methyl iodine removal efficiency. Hence, the
frequency of laboratory carbon sample analysis is adequate to demonstrate acceptability.
Since adsorbers must be removed to perform this analysis, this frequency also minimizes
the system out of service time as a result of surveillance testing. In addition, although the
halogenated hydrocarbon testing is basically a leak test, the adsorbers have charcoal of
known: efﬁcrency and holding capacity for elemental iodine and/or methyl iodide, the
testing also gives an indication of the relative efficiency of the instalied system. The 31
day requirement for the ascertaining of test results ensures that the ability of the charcoal
to perform its designed function is demonstrated and known in a timely manner._

Determination of the system pressure drop once per operating cycle provides indication
that the HEPA filters and charcoal adsorbers are not clogged by excessive amounts of
foreign matter and that no bypass routes through the filters or adsorbers had developed.
Considering the relatively short times the systems will be operated for test purposes,
plugging is unlikely and the test interval of once per operating cycle isreasonable. -

»

78

mendment No, 42132, 1 ' ) B3/4.7-11
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INSERT “A” TO PAGE B3/4.7-10

As discussed in Bases Section B3/4.7.C "Secondary Containment”, SGTS is not required to be operable
during movement of irradiated fuel assemblies that have besn allowed to decay for the minimum specified

decay period i.e., no longer ‘recently irradiated".

During movement of recently irradiated fuel, if one train of SGTS is made or found to be inoperable
and the inoperable train is not restored to operable stalus within the required completion time, the
operable train should immediately be placed in operation. This action ensures that the remaining

" train is operable, that no failures that could prevent automatic actuation have occurred, and that
any other failure would be readily detected. An alternative is to suspend movement of recently
irradiated fuel, thus, placing the plant in a condition that minimizes risk. If both trains of SBGTS are
inoperable, the plant is brought to a condition where the SBGTS is not required.

INSERT “B” TO PAGE B3/4.7-12

As discussed in Bases Section B3/4.7.C “Secondary Containment”, CRHEAFS is not required to be
opsrable during movement of irradiated fusl assemblies that have been allowed to decay for the minimum

specified detay period i.e., no longer “recently irradiated".




BASES:;
3/47 CONTAINMENT SYSTEMS (Cont)

The test frequencies arc adequate to detect equipment deterioration prior to significant defects, but the tests
are not frequent enough to load the filters or adsorbers, thus reducing their reserve capacity too quickly.
The filter testing is performed pursuant to appropriate procedures reviewed and approved by the
Operations Review Committes pursuant to Section 6 of these Technical Speaﬁcznons The in-place
testing of charcoal filters is performed by injecting a halogenated hydrocarbon into the system upstredmn of
the charcoal adsorbers. Measurements of the concentration upstream and downstream are made. The ratio
of the inlet and outlet concentrations gives an overall indication of the leak tightness of the system. A
similar procedure substituting dioctyl phthalate for halogenated hydrocarbon is used to test the HEPA
filters. .

Air flow through the filters and charcoal adsorbers for 15 minutes each month assures operability of the
system. Since the system heaters are automatically controlled, the air flowing through the filters and
adsotbers will be $70% relative humidity and will have the desired drying effect.

If one train of the system is made or found to be inoperable, there is no immediate threat to the control
room, and reactor operation or fuel handling may continue for a limited period of time while repairs are
being made. In the eveat one CRHEAF train is inoperable, the redundant system's active components will
be verified to be operable within 2 hours. During refueling outages, if the inoperable train is not restored to
operable status within the required completion time, refueling operations may continue provided the
opcmblc CRHEAF train is placed in the pressurization mode daily, This action ensures that the remaining
train is operable, that no failures that would prevent actitation will occur, and that any active failure will be
readily detected. An alternative is to suspend activities that present a potential for releasing radioactivity

. that might require isolation of the contro] room. If both trains of the CRHEAF system are inoperable, the

reactor will be brought to a condition where the Contro! Room High Efficiency Air Filtration System is not
required.

-~

Revision)193 )
mendment No.42—H2~170 B3/4.7-12




BASES:

3/47 CONTAINMENT SYSTEMS (Cont) -~ C
C. econdary Containment [‘EA b

¢ secon d To munimize any ground level release of radioactive
materials which might result from a serious accident. The reactor building provides seco
containment during reactor operation, when the drywell is sealed and in service: the reacjér buildin
provides primary containment when the reactor is shutdown and the drvwell is open. a¢/during
refueling. Because the secondary containment is an integral part of the complcte copfainment
syvstemn, secondary containment is required at all times that primary containment isAequired as well
as during refueling.

There are two principal accidents for which credit is taken for secondary coplainment operability.
These are a loss of coolant accident (LOCA) and a fuel handling accident #iside [secondary]
containment. The secondary containment performs no active function in/fesponse to each of these
limiting events; however, its leak tightness is required to ensure that the release of radioactive
materials from the primary containment is restricted to those | paths and associated leakage
rates assumed in the accident analysis and that fission products ep@rapped within the secondary
containment structure will be treated by the SGT System prior 36 discharge to the environment.

An operable secondary containment provides a control volupde into which fission products that
bvpass or leak from primary contamment, or are released from the reactor coolant préssure
boundary components located in secondary containment/can be diluted and processed prior to
release to the environment. For the secondary containdent to be considered operable, it must have
adequate leak tightness to ensure that the required um can be established and maintained,

If secondary containment is inoperable (when reghired to be operable), it must bérestored to
operable statu§Within 4 hours. The 4 hour cofipletion time provides a period of time to correct the

problem that is commensurate with the im ce of maintaining secondary containment during
. Run, Startup, and Hot Shutdown modes. Ahis time period also ensures that the probability of an
F _accxdcnt (rcqmring secondary containmpfit operability) occun'ing during periods where secondary

containment is mopcrab!c is mxmmal *

If secondary containment cannot bg’restored to opcrablc status within the reqmrcd complctxon time,
the plant must be brought to 2 mplie in which the LCO does not apply. To achieve this status, the
plant must be brought to at leag{ Hot Shutdown within 12 hours and to Cold Shutdown within 36
hours. The allowed completjdn times are reasonable, based on operating experience, to reach the
- required plant conditions fpém full power conditions in an orderly manner and without challenging
: plant systems.

Movement of irradiased fuel assemblies in the secondary containment, movement of new fuel over
the spent fuel pool Lore alterations, and OPDRVs can be postulated to cause fission product
release to the secgndary containment. In such cases, the secondary containment is the only barriet
to release of figdion products to the environment. Core alterations, movement of irradiated fuel

. assemblies, 3id movement of new fuel over the spent fuel pool must be immediately suspended if
the secondafy containment is inoperable.

Suspengion of these activities shall not preciude completing an action thaz involves moving a
compénent 1o a safz position. Also, action must be immediately initiated to suspend OPDRVs to
ize the probability of a vessel draindown and subsequent potential for fission product release.
ctions must continue until OPDRVs are suspended.

[nitiating reactor building isolation and operation of the standby gas treatment system to mainuain
at least a 1/4 inch of water negative pressure within the secondary containment providss an
adequate test of the operation of the reactor building isolation valves, leak tightness of the reactor
building and perfonnancc of the standby gas treatment system. F' unctionally testing the initiating
sensors and associated trip channels demonstrates the capability for automatic actuation.
Pcrformmg these tests prior to refueling will demonstrate secondary containment capability prior to
the time the primary containment is opened for refueling. Periodic testing gives sufficient

nfidence of reactor building integrity and standby gas treatment system performance capability.
Revision {18
endment No, +6—H3,166 B34.7-13
.



INSERT “C” TO PAGE B3/4.7-13

The secondary containment is designed to minimize any ground level release of radioactive materials that
might result from a serious accident. The reactor building provides secondary containment during reactor
operation, when the drywell is sealed and in service; the reactor building provides pnmary containment during
- -periods when the reactor is shutdown, the drywell is open, and activities are ongoing that require secondary
containment to be operable. Because the secondary containment is an integral part of the complete
containment system, secondary containment is required at all times that primary containment is required as
well as during movement of ‘recently irradiated” fuel and during operations with the potential to drain the
reactor vessel (OPDRV).

There are two principal accidents for which credit is taken for secondary containment operability. These are a
loss of coolant accident (LOCA) although not specifically evaluated for alternate source term methodology and
a fuel handling accident involving “recently irradiated” fuel. The secondary containment performs no active
function in response to each of these I/m/t/ng events; however, its leak tightness is required to ensure that the
release of radioactive materials from primary containment is restricted to those leakage paths and associated
leakage rates assumed in the accident analysis and that fission products entrapped within the secondary
containment structure will be treated by the Standby Gas Treatment System (SGTS) prior to discharge to the
environment.

In addition to these limiting accidents, OPDRVs can be postulated to cause a fission product release. During
movement of recently irradiated fuel and OPDRVs, secondary containment would be the only barrier to a
release to the environment. Therefore, movement of recently irradiated fuel and OPDRVs must be
immediately suspended if the secondary containment is inoperable. Suspension of these activities shall not
preclude completing an action that involves moving a component to a safe position. Also, action must be
immediately initiated to suspend OPDRVs to minimize the probability of a vessel drain down and subsequent
potential for fission product release. Actions must continue until OPDRVs are suspended.

An operable secondary containment provides a control volume into which fission products that bypass or leak
from primary containment, or are released from the reactor coolant pressure boundary components located in
secondary containment can be diluted and processed prior to release to the environment. For the secondary
containment to be considered operable, it must have adequate leak tightness to ensure that the required
vacuum can be established and maintained.

If secondary containment is inoperable (when required to be operable), it must be restored to operable status
within 4 hours. The 4-hour completion time provides a period of time to correct the problem that is
commensurate with importance of maintaining secondary containment during Run, Startup, and Hot Shutdown
modes. This time pericd also ensures that the probability of an accident (requmng secondary containment
operability) occurring during periods where secondary containment is inoperable is minimal.

If secondary containment cannot be restored to operable status within the required completion time, the plant
must be brought to a mode in which the LCO does not apply. To achieve this status during power operation,
the plant must be brought to at least Hot Shutdown within 12 hours and to Cold Shutdown within 36 hours.
The allowed completion times are reasonable, based on operating experience, to reach the required plant
conditions from full power condition in an orderly manner and without challenging plant systems.

The Fuel Handling Accident (FHR}analysis is based on 10 CFR 5§0.67 and R.G. 1.183 Alternate Source
Term Methodology. This parametric analysis concluded that the calculated TEDE values to the control
room occupants, the exclusion area boundary, and the low population zone are well below the allowable TEDE
limits established in 10 CFR 50.67 without crediting Secondary Containment, SGTS and CRHEAFS as long as
a the fuel is allowed to decay for at least 24 hours following reactor shutdown.

As a result, “Recently irradiated” fuel is defined as fuel that has occupied part of a critical reactor core
within the previous 24 hours, i.e. reactor fuel that has decayed less than 24 hours followmg reactor
shutdown. Each fuel cycle, prior to the refueling outage, the decay period that must elapse prior to movement
of irradiated fuel in the core will be re-evaluated to ensure the appropriate, m/n/mum decay period is enforced
to maintain the validity of the FHA dose consequence analysis.

Therefore, SGTS, CRHEAFS and Secondary Containment are not required to be operable during movement
of decayed irradiated fuel that is no longer is considered “recently irradiated”. Conversely, Secondary




Attachment 5 to 2.04.115 { ’ I

Entergy Nuclear Operations, Inc.
Pilgrim Nuclear Power Plant
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1.

Entergy will revise the Pilgrim guidelines for assessing
systems removed from service during the handling of ™~
non-recently irradiated fuel assemblies or core

Completed prior to
-the implementation
of this license

alterations to implement the provisions of Section amendment.
11.3.6.5 of NUMARC 93-01, Revision 3.
2. Revise Pilgrim UFSAR to reflect revised fuel handling | Completed in

analyses and alternate source term. accordance with
next scheduled
FSAR update after
approval of this
application.
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Response to NRC Request for Additional Information

NRC Question 1:

The April 14, 2004 submittal includes various radiological consequences analyses for the fuel
handling accident (FHA) assuming that the damaged fuel has decayed 24 hours and assuming
credit for filtration by the standby gas treatment system (SGTS) and/or the control room high
efficiency air filtration system (CRHEAFS).

a. For the énalyses that credit CRHEAFS operation, give the basis for the control
room envelope unfiltered inleakage assumption of 500 ctm. Has testing been
performed to verify this assumption?

b. For the analyses that credit SGTS operation, what is the design SGTS flow rate
that would be expected for the design basis FHA? This is not the modeling
assumption that allows for the release to the environment in 2 hours, but the
actual flow rate.

Response:

The revised calculation for the radiological consequences of a fuel handling accident no longer
credits CRHEAFS or SGTS.

NRC Question 2:

The April 14, 2004 submittal includes various FHA analyses to show that after the fuel has
decayed 48 hours, no filtration credit for the SGTS or CRHEAFS is necessary to meet the
regulatory dose acceptance criteria. Is movement of the fuel expected to occur prior to 48 hours
after the reactor has shut down? Are there any technical specifications or administrative
controls at Pilgrim that apply to when fuel movement is allowed post shutdown?

Response:

The revised FHA demonstrates that after 24 hours of decay, SGTS and CRHEAFS filtrations
are not necessary to comply with the regulatory acceptance criteria. It is not considered
credible to move fuel with less than 24 hours of decay. This assumption will be included in the

revised FSAR discussion of this analysis.

NRC Question 3:

On page 26 of Attachment 1 of the April 14, 2004 submittal, Pilgrim commits to implement the
provisions of Section 11.3.6.5 of NUMARC 93-01, “Industry Guidelines for Monitoring the
Effectiveness of Maintenance at Nuclear Power Plants,” to address capabilities to promptly
close secondary containment, as is consistent with TSTF-51. NUMARC 93-01 states in part
that “these prompt methods need not completely block the penetrations nor be capable of
resisting pressure, but are to enable the ventilation systems to draw from the postulated FHA
such that it can be treated and monitored.”

a. Please describe the prompt methods including time required to close and the degree of
closure that will be achieved.

b. How much of an open area to the environment would be permitted?



c. Also describe the ventilation systems that would be used to draw the release from the
postulated FHA. Specifically, are the ventilation systems engineered safety feature
systems, do they have carbon adsorber filters and high-efficiency particulate air filters,
are they tested in accordance with Regulatory Guide (RG) 1.52 or other standards, and
do they have sufficient drawing capacity to assure that air flow is from environment to

the containment?

d. Would there be a test to determine that all air flow was into the
containment in the event that the Pilgrim procedure allows partial closure?

e. Other licensees have provided information on how they intend to meet the
recommendations and made specific notation of the requirement in the Technical
Specifications to close the containment in the event of an FHA. Does Pilgrim have the
capability to make a similar commitment?

Response:

10 CFR 50.65(a)(4) requires Pilgrim to assess and manage changes in risk that result from
taking risk-significant systems out-of-service or during certain maintenance activities. The NRC
staff, in Regulatory Guide 1.182 states that the methods detailed in Section 11 of NUMARC 93-
01 are acceptable for complying with the requirements of 10 CFR 50.65(a)(4). Pilgrim has
implemented a Configuration Risk Management Program (Technical Specification 5.5.7) for
assessing changes in risk that could result from taking risk-significant systems out-of-service
during maintenance activities. This program, which was reviewed and approved by the NRC for
Operating License Amendment 187, follows the requirements of 10 CFR 50.65(a)(4) and
Section 11 of NUMARC 93-01. Pilgrim has implemented this program through plant procedures
1.5.22, “Risk Assessment Process” and 8.M.1-45, “Outage Shutdown Risk Assessment”.

Accordingly, Pilgrim develops risk profile associated with the plant configuration and implements
administrative controls prior to removing risk-significant systems or equipment for service using
procedure 1.5.22. This qualitative and quantitative process is followed during refueling outages
to determine shutdown risk profile to ensure plant configuration remains in the least risk-
significant condition. The scope and type of administrative controls are developed based upon
the type of risk-significant system being removed from service and system alignment
requirements for available systems to remain in the least risk-significant condition.

The outage shutdown risk assessment procedure (8.M.1-45) establishes the methodology for
conducting a planned outage safety review to reduce the likelihood and/or consequences of an
adverse event during planned outage. This methodology follows the guidance of NUMARC 91-
06, “Guidelines for Industry Actions to Assess Shutdown Management”. In accordance with this
procedure, Pilgrim develops a contingency plan — an approved plan of compensatory actions —
to maintain and restore defense-in-depth system availability when system availability drops
below the level planned for the outage and to minimize the likelihood of loss of a key safety
function during high risk evolution. This contingency plan addresses the plant-specific
configuration taking into account the planned system maintenance and refueling operational
activities, such that, if a fuel handling accident were to take place, system alignments,
administrative controls, and compensatory measures will be employed to minimize the release
of radioactivity to the environment.

Response toa, b, and c:

After the 24 hours decay time, Pilgrim plans to allow the reactor building truck lock doors to be
opened to the environment to facilitate ingress and egress, and transfer of heavy equipment



when necessary. The truck lock door area is the largest opening in the secondary containment,
which is approximately 400 sq. ft. (20ft x20 ft) and has two 20x20 ft inside and outside doors
separated by about 125 ft distance and are easily closed. The truck lock opening doors control
the ingress and egress to the security vital area and radiological control area (RCA). Normally,
at any time during refueling outage only one door will be opened at any time. Both doors will be
kept open for a very short time in order to facilitate the transit of equipment. During refueling
outage, the truck lock door area is continually manned or monitored by a member of the security
force since it potentially allows access to vital area and the RCA. In addition to the truck lock
opening, Pilgrim may cut out openings or penetrations into the secondary containment walls to
facilitate large equipment removal and installation; however, such openings or penetrations
would not be larger than 20X20 ft, and would be cut out only on an as need basis and will be
closed after their use.

The area radiation monitors on the refueling floor provide indication for prompt actions in the
event of a fuel handling accident. In the event of a fuel handling accident, the radiation monitor
high range set point initiates the secondary containment isolation through the reactor building
isolation and control system (RBICS). The RBICS serves to trip the reactor building supply and
exhaust fans, isolate the normal ventilation system, and provide for SGTS starting signal, as
described in FSAR Section 5.3. Following initiation, the reactor building ventilation isolation
dampers close within a specified time (3 sec) to prevent release of radioactive material from the
secondary containment. The refueling floor exhaust isolation dampers must close in 3 sec to
isolate the most direct path outside the secondary containment. The RBICS also automatically
trips the reactor building supply and exhaust fans and starts the SGTS. The normal design flow
rate in the reactor building operating (refueling) floor exhaust duct is 40,000 cfm. During
shutdown the flow rate is increased to approximately 50,000 cfm, at which time it takes more
than 3 sec for the fission products released in any postulated fuel handling accident to travel
from the operating (refueling) floor ventilation exhaust radiation monitors to the isolation
dampers. Thus, no direct release of fission products to the environment (by passing the SGTS
filtration process and the elevated release point provided by the main stack) is possible. Prompt
action initiated by the RBICS assures that the radioactive flume remains on the refueling floor
and exhausts through the SGTS filtration system when this equipment is available.

Even though SGTS and CRHEAFS are not required to be operable to comply with the NRC
acceptance criteria in the event of a fuel handling accident after 24 hours of decay, to minimize
the dose consequences from release of radioactivity, Pilgrim will follow these steps:

1. Promptly close the truck lock doors and any other cutout openings in the secondary
containment, and secure the secondary containment atmosphere.

2. Align the available SGTS filtration system and place it in operation. Normally only one
train will be removed for maintenance and the other train will be available.

3. If both SGTS trains are out of service (a worst-case scenario), Reactor Building Heating
and Ventilation System (RBHVS) may be manually started and placed in operation to
vent the building unless it isolated on a high radiation signal. Until the RBHVS is placed
in operation, the radioactive plume would remain on the refueling floor since the truck
lock doors and cutout openings in the secondary containment would be closed and the
refueling floor atmosphere would be at the outside environment pressure and there
would be no significant air movement in or out of the building. As described in FSAR,
Section 10.9.3.3, the RBHVS is divided into three major ventilation zones. The
operating floor ventilation encompasses the refueling floor atmosphere and has sufficient
drawing capacity (2 fans) to assure that airflow from environment to the containment
takes place and the refueling floor atmosphere exhausts through the unfiltered reactor
building vent. The RBHVS does not have charcoal adsorber filtration system. FHA



analyses demonstrate that the dose consequences from the unfiltered plume are below
the regulatory acceptance limits to the occupants in the control room, LPZ, and EAB
after 24 hours of decay time.

Response to d:

There would be no test to determine the airflow to the containment. The design of the reactor
building operating floor ventilation encompasses the refueling floor atmosphere and has
sufficient drawing capacity (2 fans) to assure that airflow from environment to the containment
takes place, as described in FSAR Section 10.9.3.3.

Response to e:

Pilgrim has committed to implement the provisions of Section 11.3.6.5 of NUMARC 93-01 (See
Attachment 6) to address capabilities to promptly close secondary containment, but does not
make any new commitments or notations to the Technical Specifications, as they are not -
needed. The current and the proposed Technical Specifications requires Pilgrim to maintain the
integrity of the secondary containment during the 24 hours following subcriticality and follows
the prompt response actions as discussed above in the event of a fuel handling accident after
24 hours of achieving subcriticality.

NRC Quest'!on 4:

Confirm that, overall, the meteorological data used in the assessment are of high quality,
suitable for use in the assessment of atmospheric dispersion to which it was applied, and
provide an electronic copy of the hourly meteorological measurements on the docket.* Does
the collection program meet RG 1.23, “Onsite Meteorological Programs,” guidelines? During
the period of data collection, was the tower base area on a natural surface (e.g., short natural
vegetation) and was the tower free from obstructions (e.g., trees, structures, terrain) and micro-
scale influences to ensure that the data were representative of the overall site area? In the
case of possible obstructions, were trees, structures, etc., at least 10 times their height away
from the meteorological tower?  Were instruments and systems maintained within
specifications? What types of quality assurance audits were performed on the meteorological
measurement systems to ensure that data were of high quality and to identify any problems and
questionable data and correct problems in a timely manner? What additional checks and at
what frequency were the checks performed on data following collection, prior to archival, and
following formatting for input into the analysis of atmospheric dispersion (e.g., using
ARCONBS6)? If deviations occurred, describe such deviations and why the data are still deemed
to be adequate. Were the data compared with other site historical or regional data? If so, what
were the findings?

Response:

The original submittal used data from both the 220-ft meteorological tower (Tower A) and the
160-ft meteorological tower (Tower B). The Tower B does not meet the meteorological siting
criteria recommended by R.G. 1.23. The revised submittal uses the meteorological data only
from the Tower A, which meets R.G. 1.23 meteorological siting criteria and effectively resolves
the issues raised regarding the quality of the meteorological data.

The 220 ft Tower A is located approximately 430 meters WNW of the Reactor Building, on a
vegetated hillside approximately 275 meters from the shoreline. The base of the tower is kept in
a state of natural vegetation, with periodic brush clearing to maintain vegetation height at less
than the 10X height criterion. During the time period in question, routine sensor replacement
was occurring on a quarterly (3-month) interval, using sensors calibrated at the vendor facility



traceable to NIST standards. Qualitative checks (wind direction alignment to cardinal sectors,
ice bath tests for temperature sensors, etc.) were performed during these quarterly
calibration/equipment exchanges. Pilgrim also performed daily quality screening of data to look
for grossly anomalous or missing data, as well as weekly zero and span calibration checks of
equipment. Monthly data sets were edited to indicate invalid data flags for calibrations and
known sensor malfunctions. These monthly data files were then submitted to a contractor for
processing of joint frequency distribution and X/Q calculations. As part of this contracted
service, data were screened using NUREG-0917 quality screening criteria. The data for the
five-year period 1996-2000 used in the ARCON and AEOLUS runs were re-screened using
NUREG-0917 criteria and found to be suitable for use. Overall data recovery for the six-year
period was approximately 94%, with the lowest recovery during any individual year being
90.8%. Joint frequency distributions (JFD) calculated from the 1996-2001 period were
compared to historical JFD data for the years 1992 and 1993 and found to be comparable.

Although six years of meteorological data were evaluated for suitability, only the five-year data
set from 1996 through 2000 was used in calculations of X/Q values.

NRC Question 5:

Staff review indicates some apparent anomalies in the 1996 through 2000 meteorological data
as submitted. The following are provided as examples. Therefore, please check the data and
confirm that the data as provided are of high quality or amend the file(s) as appropriate. If an
amendment is needed, provide a copy of the revised file(s), the basis for acceptability of any
residual departures from typical conditions and RG 1.23, “Onsite Meteorological Programs,” and
the revised x/Q values, if appropriate.

. a) Why were there several periods of relatively long data outage (e.g., more than a week)?
Have changes been implemented to address conditions causing such outages?

b) With regard to general data formatting, how are invalid atmospheric stability data
identified? 1s the wind data for Pilgrim A 1999 transposed with upper level values in the
lower level columns and vise versa? ,

c) Staff acknowledges Pilgrim A data were measured at the 67.1 and 10.1 meter levels on
one tower and Pilgrim B data were measured at the 48.8 and 10.1 meter levels on a
second tower. In the following questions, the tower used to measure Pilgrim A data will
be called Tower A and the tower used to measure Pilgrim B data will be called Tower B.
Where are the two towers located? Does the difference in location result in differences
in the measurements (e.g., due to terrain) and, if so, under what conditions are the
differences likely to occur? What is the resultant impact on the X/Q values?

d) With regard to atmospheric stability, there appears to be a higher reported occurrence of
stability class A on Tower A, between the 67.1 and 10.1 meter levels (about 25%), as
compared to measurements on Tower B, between the 48.8 and 10.1 meter levels (14%).
Generally, for measurements on a single tower, one would expect a higher occurrence
of class A conditions between the narrower measurement interval than between the
wider measurement interval. Similarly, neutral conditions were reported to occur slightly
more frequently on Tower B, over the narrower measurement interval, than on Tower A,
over the wider measurement interval. Further, the 25% average for the Pilgrim A data is
slightly higher than the averages for classes D and E. Why does class A occur so
frequently?

Regarding the Pilgrim B data, there appears to be considerable year-to-year variability in a
couple of cases in the occurrence of classes A and G. To what is this attributed?



In both the Pilgrim A and B files, multiple lengthy occurrences of both class A and class G
are reported. The longest occurrence of class A is approximately 374 hours and class G is
2489 hours. s some of this data invalid? Also, in general, there was a relatively large
number of occurrences of unstable conditions reported at night and stable conditions during
the day. Since unstable conditions typically tend to occur during the daytime and stable
conditions at night at many sites, what factors contributed to the occurrence of unstable
conditions at night and stable conditions during the day at the Pilgrim?

e) The reported Pilgrim B wind speeds at the 10.1 meter level appear to be somewhat
higher than the 10.1 meter Pilgrim A data. To what is that attributed?

Response to 5.a, b. c. d, and e.

As previously stated, the revised calculations use Tower A meteorological data, which meets
the siting criteria recommended in R.G. 1.23. The revised calculations do not use Tower B
data, as such the above-identified discrepancies and the apparent anomalies in the
meteorological data are resolved by using the Tower A data. The annual data recoveries for
Tower A for the six-year period 1996-2001 ranged from 90.8% to 97.1%, and averaged 94.3%
for the entire period. In most cases involving Tower A, failed meteorological sensors were
replaced within one to two days of the problem being identified. If the specific time of failure
could not be identified, data immediately prior to failure identification were evaluated, and were
flagged invalid if the data were suspect. In the data processed for the re-submittal, Class A
stability occurred 13% of the time, comparable to frequencies for this class in years preceding
and following the six-year period in question. Using the same six-year data set, Class D
occurred 30% of the time, while Class E occurred 35% of the time. The enclosed disk provides
the Tower A meteorological data used in the revised calculations. Although six years of
meteorological data was evaluated for suitability, only five-year data set from 1996 through 2000
was used in calculations of X/Q values. In all data sets all invalid data are flagged with a value

of “9999”.

NRC Question 6:

Provide a figure or figures showing structures, assumed paths of air flow, dimensions, heights
and distances used as input in estimating the postulated transport of effluent from each of the
release locations to the receptors. Are all directional inputs defined in terms of true north? If
the figures are drawn in relation to plant or magnetic north, what is the relationship to true north,
assuming that the meteorological measurements are based upon true north?

Response:

The enclosed Pilgrim site plan provides the relative locations of the buildings and stack.

NRC Question 7:

If more than one release to the environment/transport scenario could occur (e.g., loss of offsite
power and non-loss of site power, single failure), were comparative X/Q calculations made to
ensure consideration of the limiting dose?

Response:



Reactor building vent release without filtration is the most is the limiting scenario. The potential
releases through the reactor building truck lock door lead to lower radiological impact.
Comparative X/Q values were used in each case, as shown in the revised calculations.

NRC Question 8:

Was RG 1.194, “Atmospheric Relative Concentrations for Control Room Radiological
Habitability Assessments at Nuclear Power Plants,” guidance used when making the X/Q
estimates for the stack release to the control room air intake? Were the ARCONS6 X/Q values
always the more limiting case?

Response:

R.G. 1.194 is used for the X/Q estimates for the stack release to the control room intake.

NRC Question 9:

The stack effluent vertical velocity is input into ARCONS6 as 4.06 meters per second
and stack flow as 1.7 cubic meters per second. Can this flow be maintained during the
course of an accident (e.g., as addressed by technical specifications) even if a single -
failure or loss of offsite power occurs?

Response:

The revised calculation no longer credits SGTS, thus this question is not applicable.

NRC Question 10:

Did dose estimates for the exclusion area boundary and low population zone use previously
approved X/Q values? If so, provide a reference citation. If new X/Q values were calculated,
provide a description of the methodology, inputs and assumptions used. If the PAVAN
(NUREG/CR-2858, “PAVAN: An Atmospheric Dispersion Program for Evaluating Design Basis
Accidental Releases of Radioactive Materials from Nuclear Power Stations”) computer code
was used, provide a copy of the PAVAN input files.

Response:

New X/Q values were calculated for the revised submittal. A copy of the calculation is attached,
which provides the methodology, inputs, and assumptions used.

Encl: Pilgrim Site Plan Drawings, C-1, Rev E2; C-2, Rev. E9; and A-105, Rev 2
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