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Ref.

Obiective

The purpose of this calculation is to determine the Ninc Mile Point Unit 1 30-day integrated control
room (CR) doses due to a design basis loss of coolant accident (LOCA) at Nine Mile Point Unit2.

Method

Computer codes DRAGON [Ref. 1) is used to calculate the doses due to airbornc sources inside thc
Unit I control room . The contributing sources addressed are:

* Post-LOCA Airborne Dose to Unit I CR

Containment Leakage
TIP Leakage
ESF Leakagc
Containment Pressure Control Mode Purge

Bypass Leakages

MSIV Leakage (4)
Main Steam Drain Lines, Inboard & Outboard
RWCU Line
Fcedwater Line
Drywell Equipment Drain Line
Drywell Equipment Drain Tank Vent Line
Drywell Floor Drain Line
Drywell Floor Drain Tank Vent Line
4" CPS Line in drywell
12" CPS Line in wetwell
2" CPS Line in drywell
2" CPS Line in wetwell
GSN Lines (6)
IAS Lines (2)
PASS Lines (4)

-IrlV A5 - .'LI IE.. f\ Ill I .FON-1.1% I If vNrr-LDu3.Ii-S-I ,,.-0,
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Rcf.

. Direct Shine Dose from Unit 2 Secondary Containment
Containment Leakage
TIP Leakage
ESF Leakage

* Direct Shine from Unit I Control Room Filter

* External Cloud Dose to Unit I CR

. Skyshine from Unit 2 Containment

FORM AT # tsr.DES-0V -P( :1. _ .> .....
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K.)Vine Milc Point Nuclear Station Unit: 2 Disposition: N/A
Odginxrot/Daw I Checker/Dat| Cnlculzlon No. Revision

G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 | H21C-069 I 00
Ref.

Data/Assumptions

1. Uprated Core Power Lcvel: 3536 MWt (3467 MWt + 2%) (Rcfs. 9 & 10]

2. The Core Inventoxy in Ci/MWt is given in Table I in the [Ref. 9]
Calculation Section.

3. MSIV Lcak Rate: 9.5 sch per valve (4 valves) [Ref. I l.d]

4. Secondary Containment Drawdown Time is assumed to
be 60 minutes

5. Drywell Free Air Volume: 306,200 ft3

6 Wcrwell Free Air Volume: 190,600 ft3

7. Primary Containment Free Air Volume: 4.97E+5 ft3

Drywell + Wetwell Free Air Volumc

[Ref. 13]

[Ref. 13]

[Ref. 13]

[Rcf. 13]

8. Sccondary Containment Frec Air Volume: 3.88E+6 ft0
This is a conservative volumc for radiological
consequence analyses. A larger volumc, 4.12E+6 ft3

can be obtained from Ref. 19,

9. Suppression Pool Minimum Liquid Volumc: 1.45E+5 ft3

10. Containment Leakage: 1. 1 weight % per day, 0 to 30 days
0 - 60 minutes: -round level release from reactor building vent
1 - 720 hrs: elevated release from main stack via SGTS

(Refs. 13 & 14]

(Ref. 13]

[Ref. I l.c]

11. TIP Leakage: 0.12 volume % per day, 0 to 30 days,
based on a drywell free air volume of 306,200 f?:
0 - 60 minutes: ground level release from reactor building vent
I - 720 hrs: elevated release from main stack via SGTS

12. ESF Leakage: 61 gpm, 0to 30 days.
0 - 60 minutes: ground level release from reactor building vent
I - 720 hrs: elevated releasc from main stack via SGTS

13. Containmcnt Prcssure Control Mode Purge, 0 to 5 seconds,
12.8 ft3 plus 215 ft3 in the wetwell and drywell lines
elevated release from main stack via SGTS.

[Ref. 16.b]

(Rcfs. 24-27]

[Rer.I 8]

I11RJMAP I fW
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Ref.

An additional 6.4 ft3 is postulated to be instantaneously
released into the SGTS building from a seismic break in
the nitrogen supply line, w/o taking credit for check valve
2GSN*V205. A plateout factor of 0.0, and credit for
suppression pool scrubbing is taken into account.

14. 25% of the equilibrium core halogens and 100% of the noble
gases are assumed to be available for immediate release
from the primary containment to the secondary containment
and/or environment.

15. The iodine activity is assumed to be 91% elemental, 5%
particulate and 4% organic (methyl).

16. The suppression pool post-LOCA source term contains no
noble gases and 50% of the core equilibrium halogens.

17. Suppression Pool DFs (the ratio or the amount of contaminant
entering the suppression pool to the amount leaving):
a. For noble gases and organic iodine, DF = I
b. For elemental and particulate iodine, DF = 10
c. 0.3% suppression pool bypass

18. 10% of the halogens in the ESF leakage are assumed to
become airborne immediately. (The maximum suppression
pool temperature is less than 212'F.)

19. Containment Leakage, ESF leakage and TIP leakage arc
assumed to mix with 50% of the secondary containment
atmosphere volume before entering the SGTS for release
to the environment.

(Refs. 4 & 6]

[Refs. 4 & 6)

[Ref. 6, Appendix B]

[Refs. 17 & 28]

[Refs. 6 & 191

(Ref. 4]

_ autos .. - -1- k- c E1 ft tn1.VU 1K d'dp if r
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RCf.

20. The following are the secondary containment bypass leakage
paths and their rclease points:

[Refs. I 1.d, 12 &
20-23)

Line Descriprion
Main Stcam Lines (MSIVs)
Main Steam Drain Lines:

Inboard
Outboard

Post-Accident Sample Lines
Drywell Equipmcnt Drain Line
Drywell Equip Dmn Tk Vnt Line
Drywell Floor Drain Line
Drywell Floor Drn Tk Vnt Line
RWCU
Feedwater
14" CPS Line in Drywell
12" CPS Line in Wetwell

2" CPS Line in Drywell
2" CPS Line in Wetwell
GSN Lines
IAS Lines

No. of
Lines

4
Release Point
Main Steam Tunnel

I Main Steam Tunnel
I Main Steam Tunnel
4 PASS Panel
1 Radwaste/Reactor Bldg Vent
I Radwaste/Reactor Bldg Vent
1 Radwaste/Reactor Bldg Vent
I Radwaste/Reactor Bldg Vent
I Main Steam Tunnel
I Main Steam Tunnel
I SGTS Bldg, El. 291'-4"
1 SGTS Bldg, El. 291'-4"
1 SGTS Bldg, El. 291'-4"
I SGTS Bldg, El. 291'-4"
6 SGTS Bldg, El. 278'-6"
2 SGTS Bldg, El. 263'-0"

** AcLually in the Nitrogen Storage Area adjacent to the SGTS Bldg.

I F'4RM A'r # NFPT-DrlS O)XN- .ID2.
x)

. _ . ^ . .. s . .. . . . . ... . . .
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21. Two scenarios are evaluated for LOCA doses:
1. Loss of Diesel Scenario
2. MSIV Failure Scenario

The difference is the number of valves per line
assumed to fail.

Valves Closed w/

[Refs. 16, 18
& 20-23]

Line Dcscription
Main Stcam Lines (MSlVs)

I Line
3 Lines

Main Stcam Drain Lines:
Inboard
Outboard

Post-Accident Sample Lines
Drywel I Equipmcnt Drain Line
Drywell Equip Drn Tk Vnt Line
Drywell Floor Drain Line
Drywell Floor Drn Tk Vnt Line
RWCU
Fecdwater
14" CPS Linc in Drywell
12" CPS Linc in Wetwell
2" CPS Line in Drywell
2" CPS Line in Wetwell
GSN Lines
IAS Lincs

Loss of
Diesel

2
2

I
1
I
I
1
1
1
2
2
2
2
2
2
1
1

MS1V
Failure

1
2

12
2
2
2
2
2
2
2
2
2
2

.2
2
2

22. Bypass Leak Rates and Plateout Factors:

Note: The iodine plateout factor (or fraction) is the fraction of the activity at the inlet ihai
is not plated out on the pipe surface by the time it reaches the outlet. The platcout factor
is appropriate for the conditions (pressure and temperature) at the time the activity cnters
the pipe and assumes that those conditions remain constant. As the conditions vary with
time, the plateout factors must be adjusted to take into account the delay time it takes for
the activity to travel from the inlet to the outlet. The plateout factors do not take into
account methyl species, which do not plate out.

rIlflt T.. - - - *t. I n: Q tS, tI Wl I
JI'UMMAI F c-1 rh- I'A
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We.

A. Main Steam Lines (MSIVs) I Linc, 9.5 scfh
Drywell Volume = 284,620 fe

1 Valve Closed
Delay Time = 14.42 Hrs

Time
(Hrs)

0-14.42
14.42-24
24-96
96-720

Leak Rate
(Vol/Day)
0.OOE+0
3.02E-4
2.86E-4
2.24E-4

Time
(Hrfs)
0
0.1
0.2
0.4
0.8
1.5
4.0
10.0
13.0
24.0
48.0
72.0

[Ref. 20.d, p. 73A & B]

Platcout
Factor
0.646
0.623
0.595
0.558
0.510
0.459
0.354
0.317
0.282
0.127
0.001
0.0

Plateout
Factov
0.563
0.538
0.506
0.466
0.416
0.365
0.259
0.226
0,195
0.070
0.0
0.0

2 Valve Closed
Delay Time = 19.04 Hrs

Time
(Hrs)

0-19.04
19.04-24
24-96
96-720

Leak Ratc
(Vol/Day'
0.OOE0+
2.34E-4
2.18E-4
1 .63E-4

Time
(Hrs)
0
0.1
0.2
0.4
0.8
1.5
4.0
10.0
13.0
24.0

48.0
72.0

[Ref. 20.d, p. 68A & B]

-I,

FORKM/A1'S F )D I-;I X
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Ref.

B. Inboard Main Steam Drain Line
Diywell Volume = 284,620 frO

1 Valve Closed

Time
(LHrs)
0-5.12
5.12-8

8-24
24-96

96-720

Leak Rate I
(Vol/Day)

0
5.93E-5
5.97E-5
5.64E-5
4.42E-5

[Ref. 20,
p. 75L]

Leak Rate
(Vol/Day)

0
4.57E-5
4.62E-S
4.30E-5
3.21 E-5
[Ref. 20,

p. 75G]

Plareout
Factor

0
0.0
0.0
0.0
0.0

[Ref. 23,
p. 18]

Plateout
Factor

0
0.0
0.0
0.0
0.0

[Ref. 23,
Pp. 18

2 Valves Closed

Time

0-6.86
6.86-8

8-24
24-96

96-720

C. Outboard Main Steam Drain Line
Drywell Volume = 284,620 ft

1 Valve Closed

Time
(Hrs)
0-8
8-24

24-96
96-720

Leak Rate
(Vol/Day)
2.05E-5
1.99E-5
1.88E-5
I 47E-5
[Ref. 20,

p.7 8 ]

Plateout
Factor

0.011
0.001
0.0005

0.0
[Ref. 23,

p. 193

I vFkAT Ar Al~~ RtX Pt I
rum Iw 31"c-t-< -§" _ -- ,
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Rcf.

D. Post-Accident Sample Lines (4)
Drywell Volume = 284,620 ft3

I Valve Closed

2 Valves Closed

Time Leak Rate Plateout
(Hrs) (Vol/Day)* Factor
0-8 7.69E-6 0.0

8-24 7.46E-6 0.0
24-96 7.05E-6 0.0

96-720 5.52E-6 0.0
[Ref. 20, [Ref. 23,

p.ll3] p.26]

Time Leak Rate Plateout
Hrs) (Vol/Dav)* Factor
0-8 5.92E-6 0.0

8-24 5.77E-6 0.0
24-96 5.37E-6 0.0
96-720 4.02E-6 0.0

[Ref. 20, [Ref. 23,
p. I IOC] p. 26]

*per line

E. Diywell Equipment Drain Line
Drywell Volume = 284,620 ft3

1 Valve Closed

Timc
(Hrs

0-1.24
1.24-8
8-24

24-96
96-720

Leak Ratc
(Vol/Day'

0
4.01 E-5
3.98E-5
3.76E-5
2.94E-5
[Ref. 20.

p. 93]

Plateout
Factor

0.0
0.0
0.0
0.0
0.0

[Ref. 23,
p.22]

-4
KJKM I 4NLF-)L.b-Mit~t11-V
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2 Valvcs Closed

Time
(11rs)

0-1.71
1.71-8
8-24

24-96
96-720

Leak Rate
(Vol/Day)

0
3.08E-5
3.08E-5
2.86E-S
2.14E-5
[Ref. 20,

p. 90C]

Plateout
Factor

0
0.0
0.0
0.0
0.0

ERef. 23,
p. 22]

F. ., Drywell Equip Drain Tank Vent Line
Drywell Volume = 284,620 ft3

tI Valve Closed

rime Leak Rate
(Hrs) (Vol/Day)
)-0.96 0
).96-8 2.01E-5
8-24 1.99E-5

24-96 1.88E-5
)6-720 1.47E-5

[Ref. 20,
p. 98]

C

Plateout
Factor

0.0
0.0
0.0
0.0
0.0

[Ref. 23,
p.23]

Plateout
Factor

0
0.0
0.0
0.0
0.0
[Ref. 23,

p. 23]

2 Valves Closed

Time
(Hrs)

0-1.32
1.32-8
8-24

24-96
96-720

Leak Ratc
(VolfDay)

0
1.55E-5
1.54E-5
1.43E-5
1.07E-5
[Ref. 20,

p. 95C]

-I
FORMA1' NbI'-LEShS-li1'-1;1ZU(
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Ref.1

G. Diywell Floor Drain Line
Drywell Volume = 284,620 ft3

1 Valve Closed

Time
(Mrs)

0-2.23
2.23-8

8-24
24-96

96-720

Leak Rate
(Vol/Day)

0
5.98E-5
5.97E-5
5.64E-5
4.42E-5
[Ref. 20,

p. 83]

Plateout
lactor

0
0.0
0.0
0.0
0.0

[Ref. 23,
p. 20]

2 Valves Closed

Time

0-3.05
3.05-8

8-24
24-96
96-720

Leak Rate
(vol/Day)

0
4.60E-5
4.62E-5
4.30E-5
3.21E-5
[Ref. 20,

p. 80C]

Plateout
Factor

0
0.0
0.0
0.0
0.0

[Ref. 23,
p. 20]

H. Drywell Floor Drain Tank Vent Line
Dtywell Volume = 284,620 ft3

I Valve Closed

Time
(Hrs)

0-1.94
1.94-8
8-24

24-96
96-720

Leak Rate
(Vol/Day)

0
2.99E-5
2.98E-5
2.82E-5
2.21E-5
(Rcf. 20,

p. 88]

Plateout
Factor

0
0,0
0.0
0.0
0.0

[Rcf. 23,
p. 21]

I*L'I A -l.- II L' *% UC *w 1.t It
f IFRtJMA1 P 11'6I3-I -I t-lp
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2 Valves Closed

Time
(Hrs)

0-2.67
2.67-8

8-24
24-96

96-720

Leak Rate
(Vol/Day)

0
2.30E-5
2.3 1E-5
2.15E-5
1.61E-5
(Ref. 20,

p. 85C)

Plateout
Factor

0
0.0
0.0
0.0
0.0

[Ref. 23,
p. 21]

1. Reactor Water Cleanup Line
Drywell Volume = 284,620 ft3

I Valve Closed

2 Valves Closcd

Time
(Hrs)

0-8
8-13.09
13.09-24

24-96
96-720

Time
LHrsl

0-8
8-17.04

17.04-24
24-96

96-720

Leak Rate
(VolfDay)

0
0

7.96E-5
7.51 E-S5
5.89E-5
[Ref. 20,
p. IOOC]

Leak Rate
(Vol/Day)

0
0

6.16E-5
5.73E-5
4.29E-5
[Ref. 20,

p. 103)

Plateout
Factor

0
0
0.0
0.0
0.0

[Ref. 23,
p. 24)

Plateout
Factor

0
0
0.0
0.0
0.0

[Ref. 23,
p. 24)

-I
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$kzine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Ondgintor/Datc| ChecDkez|t CnJculaion No. Rcvision

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 1 H21C-069 I 00
Rcf.

J. Feedwater Linc
Drywell Volume = 284,620 fO

2 Valves Closed

Time
lHrs)

0-8
8-9.61

9.61-24
24-96
96-720

Leak Rate
(Vol/Davy

0
0

2.96E-4
2.75E-4
2.06E-4
(Ref. 20,

p. 108]

Plateout
Factor

0
0

0.005
0.0
0.0
[Ref. 23,

p. 25]

K. 14" CPS Line in Drywell
Drywell Volume = 284,620 ft3

2 Valves Closed

Time
(Hrs)

0-10.58
10.58-24

24-96
96-720

Leak Rate
(Vol/Day)

0
1.08E-4

1 .OOE-4
7.5 1E-5
[Ref. 21,

p. 10]

Plateout
Factor

0
0.0
0.0
0.0

[Ref. 23,
P. 5)

L. 12" CPS Line in Wetwell
Containment Volume = 473.198 ft3

t2 Valves Closed

rime Leak Rate
(Irs) (Vol/Day)
)-7.73 0

7.73-8 5.50E-5
8-24 5.56E-5

24-96 5.17E-5
)6-720 3.87E-5

[Ref. 21,
p. 14]

PlateouE
Factor

0
0.0
0.0
0.0
0.0

[Rcf. 23,
p. ]

C
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tJNine Mile Point Nuclear Starion Unit: 2 Disposition: N/A
OriginwrorflDatc I CbeckerlDalc I Calculation No. rRevision
G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson 15-22-98 | H21C-069 - °°

Ref.

M. 2" CPS Line in Drywell
Drywell Volume = 284,620 ft3

2 Valves Closed

Time
(Hrst)

0-0.83
0.83-8

8-24
24-96

96-720

Leak Rate
(Vol/DaY'

0
1.55E-5
1.54E-5
1.43E-5
1.07E-5
[Rcf. 21,

p. 18]

Plateout
Factor

0
0.0
0.0
0.0
0.0

[Ref. 23,
p.6]

N. 2" CPS Line in Wetwell
Containment Volume = 473,198 ft3

2 Valves Closed

Time
(Hrs)

0-0.83
0.83-8

8-24
24-96

96-720

Leak Rate
(Vol/Davy

0
9.35E-6
9.26E-6
8.61E-6
6.44E-6
[Ref. 21.

p. 22]

Plateout
Factor

0
0.0
0.0
0.0
0.0

[Ref. 23,
p.6 ]

0. GSN Lines (6)
Drywell Volume = 284,620 fr'

I Valve Closed

Time
(Hrs)
0-1
1-8
8-24

24-96
96-720

Leak Rate
(Vol/Day)
0.00E+0
1.1 6E-4
1.15E-4
1.08E-4
8.48E-5
[Ref. 22,

p.26]

Plateout
Factor

0.0
0.0
0.0
0.0
0.0

(Ref. 23,
p.6 ]

- nlT t: nc- tfMvZIVtIJ,1A I
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K ,hine Mile Point Nuclear Sration Unit: 2 Disposition: NIA1-1 -

06ginator/Daw C -kI | ceulation No. Rcvision
G.J.Patel (NUCORE)I5-21-98 G.R.Stinson / 5-22-98 1 H21C-069 I 00

R~cf.-

2 Valves Closed

Time
(Hrs)
0-1.36
1.36-8
8-24
24-96

96-720

Leak Rate I
(Vol/Day)
O.OOE+0
8.90E-5

8.87E-5
8.25E-5
6.17E-5
(Ref. 22,

p. 28C]

'lateout
Factor

0.0
0.0
0.0
0.0
0.0

[Ref. 23,
p.6]

P. lAS Lines (2) per Line
Diywell Volume = 284,620 ft3

I Valve Closed

2 Valves Closed

Time
(Hrs)

0-0.66
0.66-8

8-24
24-96

96-720

Timc
(Hrs')

0-0.9
0.9-8
8-24
24-96

96-720

Leak Rate
(Vol/Day)
0O00E+0
3.03E-5
2.98E-5
2.82E-S
2.21E-5
[Ref. 22,

p. 35]

Leak Rate
(Vol/Day)
O.OOE+0
2.33E-S

2.3 1E-5
2.15E-5
1.61E-5
[Ref. 22,

p. 37c)

Plateout
Factor

0.0
0.0
0.0
0.0
0.0

[Ref. 23,
p.6]

Plateout
Factor
0.0
0.0
0.0
0.0
0.0

(Ref. 23,
p.6]
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Ch-ine Mile Point Nuclear Station Unit: 2 Disposition: N/A
fOriginaior/Datc Checker/Date Calculation No. Revision

I GJ.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 I H21C-069 I00
Ref.

23. The Atmospheric Dispersion Factors (X/Q values) for the
various release points to the Unit I Control Room.

[Ref. 29]

XIO (Sec/m 3)*
Time (Mrs) 0-8
Main Stack 5.55E-05
RdwstlRx Bldg Vent 7.92E-05
Main Steam Tunnel 9.55E-05
PASS Panel 1.48E-04
SGTS Bldg 1.49E-04

8-24
2.56E-08
5.7 lE-05
6.95E-05
1.07E-04
l.IOE-04

24-96
1.37E-08
1.68E-05
2.09E-05
3.20E-05
3.36E-05

96-720
7.76E-09
4.05E-06
5.19E-06
7.83E-06
8.55E-06

Seismic buildings stand scenario

24. Occupancy Factors: [Ref. 29, Table 671

0-24 Hrs
24-96 Hrs
96-72OHrs

1.0
0.60
0.40'I 25. Tle control room normal and Emergency intake rate is 2500 cfm ± 10%.

2200 cfm ± 10% = 2475 cfm, use 2500 cfm.
[Rer. 30 ]

26. The frec volume of the NMP I control room is 1.306E+5 fti.

27. The DF of suppression pool for elemental and particulate
iodines = 10

28. The Control Room Emergency Ventilation System (CREVS) is
assumed to initiates at 15 minutes, upon operator action.

[Refs. 32 & 33]

[Ref. 48, Sect T11.1]

[Ref. 31]

29. The doors of the control room are weather-stripped and the (Ref. 8]
penetrations scaled to maintain a positive pressure of approximately
one-sixteenth of an inch of water (Rcf. 12.b, page m1-1 1). however, an unfiltered inlcakage
of 10 cfm to the control room is assumed per Reference 7, Section flJ.3.d.(2).(ii). An
additional 20 cfm is assumed to account for an unfiltered inlcakage through an unsealed
drain. The total unfiltered inleakage of 30 cfm is assumed.

30. The iodine removal efficiency of the CREVS filter
is assumed to be 99% for particulate iodine and 90% for
elemental and organic iodines. Tie weighted filter efficiencies are
determined below to account for the 30 cfm unfiltered inleakage
to the control room:

[(REF 12.c, Sections
3A.5.b & 3A.5.c4

_- a .....
FORMAT#' NEP-DUS-W-1u"2.tX)
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NUCLSAR NOGINl=RJNC _ (Ncxt _)

K -6ine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Ongintatur/Date I CheDMatt CalculionNo. R cvision
G.J.Patcl (NUCORE)/5-2198 G.R.Stinson / 5-22-98 I H21C-069 00

Ref.

Elemental & Particulate Weighted Average = (0.90*0.91) + (0.99*0.05) = 0.905
(0.91 +0.05)

Particulate & Elemental Efficiency = (2500 cfm) (.905) + (30 cfm) (O) = 0.894
2500 cfm + 30 cfm

Methyl Efficiency = (2500 cfm) (.90) + (30 cfm) (0) = 0.889 ,1 @ -0

2500 cfm + 30 cfm

31. The control room rccirculation air system has no iodine filter [Ref. 12, Figure M-14]

FORMAT U NLP-DI[.-(I0.YI 4F.O(J
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Kitine Mile Point Nuclear Station Unit: 2 Disposition: NIA
Ongtn:torIDatc I Checkcr/Datc Cal culation No. | Revision

IG.J.Patel (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 _ H2IC-069 I 00
Ref

The post-LOCA core inventory is given in the following Table:

Table I

Core Inventory @ 3467 MWt x 1.02 = 3536 MWt
24 Month Fuel Cycle

)

ACTIVITY INVENTORY

NUCT.TT)F. (CiMWit) Li
1129 8.72E-04 3.08E+00
1131 2.63E+04 9.30E+07
1132 3.85E+04 1.36E+08
1133 5.50E+04 1.94E+08
1134 6.06E+04 2.14E+08
1135 5.20E.+04 1.84E1+08
1136 2.51 13+04 8.88F.+07
Br83 3.12F.+03 1.1OE+07
Br84 5.54E+03 1.96E+07
Br85 6.64E+03 2.35E+07
Br87 1.12E+04 3.96E+07

Kr83m 3.14F.+03 1.1 lF,+07
Kr85m 6.73E+03 2.38E+07
Kr85 3.02E+02 1.07E+06
Kr87 1.29E+04 4.56E+07
Kr88 1.83E+04 6.47E+07
Kr89 2.28E+04 8.06E+07

Xe3 Im 1.58F.+02 5.59F.+05
Xe133m 2.3 1E+03 8.17E+06
Xel33 5.53E1+04 1.961E+08

Xel3Sm 1.04E1+04 3.68E1+07
Xe135 7.1513+03 2.53E+07
Xe137 4.85E+04 1.71E+08
XcU38 4.61 E+04 1.63E+08

Based on Reg. Guide 1,3 and NUREG-0737, 100% of the core noble gases and 50% of the core
Ilalogens arc released from the core into the coolant. 100% of the core noble gases and 25% of
the core halogens arc available for rcleasc to the cnvironmcnt via the containmcnt atmosphere.
Thc suppression pool is <assumed to contain 50% of the core halogens and 1% of the remaining
fission products. For the ESF leakage, 10% of thc halo-cns in the ESF leakage (suppression pool
activity) are assumed to become airbornc.

FORMAT i NE P-DrE.5f8-1 02l4K(
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NUCLEAR ENGINEERING (Ncxt

V)ine Mile Point Nuclear Station Unit: 2 Disposition: NIA
OnginatoriDbtc CheckerciDlit Calculation No. r|cvision
G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 H21C-069 00

Ref.
Calculations

Post-1,OCA Airborne Doses Unit I CR

The activities rcleascd from the various releasc points are carried over to the Unit I CR air intake. The
CR doses due to airborne activity inside CR is calculated as follows:

DRAGON computer code (Rof. 1) is used to calculated the CR thyroid, whole body gamma, and beta
skin doses.

Twenty DRAGON rugs are made in order to determine the total activity inside the Unit I CR from the
various release paths.

* The containment Icakage and TIP leakage are combined, as they travel the same pathway. (Runs 811
& 812)

The bypass leakage paths are combined according to their release points and duration.

* The MSIV, the inboard and outboard main steam drain lines, the RWCU line and the feedwater lines
bypass leakages are combined as they are all released via the main steam tunnel. (Runs 817 through
826)

* The drywcll equipment drain line, the drywell equipment drain tank vent line, the drywell floor drain
line, and the drywell floor drain tank vent line leakages are combined as they all are released via the
radwaste/reactor building vent. (Run 827)

* The bypass leakage from the CPS lines in the drywell, the GSN lines and the 1AS lines are also
combined as they all leak in the vicinity of the SGTS Building. (Runs 829 & 830)

The following releases are modeled alone.

* ESF Leakage (Runs 813 & 814)

* Containment Pressure Control Mode Purge (Runs 815 & 816)

* PASS Panel Leakage (Run 828)

The release model is shown on next page

'
FORMAT * N1'-DES-i)*IU.l-4R
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NUCLEAR ENCINFERING _ (Ncxt )

< Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
odrwator/D we I Chedzckc | Calculauion No. Rcyision
G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 _ H21C-069 _ 00

Ref.
The following are the DRAGON run inputs.

Containment leakaze and TIP leakage

The containment leakage and TIP leakage arc combined. The containment leakage iws l.1% containment
volumes per day. Tip leakage is 0.12% containment volumes per day. Therefore, the total combined
leakage is 1.22% containment volumes per day. Scrubbing in the suppression pool with a DF of 10
(1)IA 17) for elemental and particulate iodine and I for noble gases and organic iodine, and 0.3% (D/A
17) suppression pool bypass is assumed. The leakage is to the secondary containment, where 50%
mixing is assumed.

For conservatism, in the accident dose analyses for control room doses, it is assumed that the
Containment and TIP leakages are released from the secondary containment at ground level during
drawdown (t = 0 to 60 minutes). rather than from the main stack via the SGTS filters. In reality, there
will be flow through the SGTS filters at t = 0, along with the exfiltration from the building. A flow rate
of 2670 cfm is assumed during drawdown for the release rate from secondary containment to the
environment, and 4000 cfm via the SGTS filters after 60 minutes.

Because of a limitation in DRAGON of not allowing the filter efficiencies of the Volume I or Volume 2
exhaust filters to be altered after t = 0, two runs are required to model release. The first run models the
release during drawdown, 0 to 1 hour. The second run models the release of the activity, via the SGTS
filters. after the end of drawdown.

FORMAT # NEP-DUS-0h-1 024Xl
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NUCLEAR ENGINEERING (Next _)

line Mile Point Nuclear Station Unit: 2 Disposition: N/A
-, OrninworIData I |ckcrmat CnlcultionNo. Rcvision

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 | H21C-069 I 00
L

Ref.
RUn # 811 - ConrainmentMIP Leakage During Drawdown

Control Card
NN (Number of time intervals) = 6
NGOPT (Noble gas release option) = 1, core generated noble gases (due to decay) leak

freely into Volume I during the event
TRANST (Transit time from release point to receptor) = 0
CHIQS (Reference value for site X/Q value) = 1.0 sec/M3

TREACT (Time of reactor shutdown) = 0
T(I) (Time of incident) = 0
FRAEL (Fraction of halogen inventory that is available for release to Volume I in elemental

and particulate form)

The iodine activity released from the core is assumed to be 91% elemental and 5% particulate,
96% total. This fraction is used to account for the effects of suppression pool scrubbing, DF = I(
for elemental and particulate iodine. The suppression pool DFs are defined as the ratio of the
amount of containment entering the suppression pool to the amount leaving. FRAEL is the ratio
of the amount of activity leaving the suppression pool to the amount entering, or the reciprocal of
the DF. In this case, FRAEL accounts for the fraction of the elemental halogens in the core that
are available for release from Volume 1.

Taking into account the 0.3% of the drywell atmosphere which is assumed to bypass the
suppression pool, the adjusted DF = 10 / 10.997 + ( 1 0 x 0.003) = 9.737

Therefore, FRAEL = (1/DF) x 0.25 x 0.96 = (1/9.737) x 0.24 = 0.0246

FRAMET (Fraction of halogen inventory that is available for release to Volume I in methyl
form)

The iodine activity released from the core is assumed to be 4% methyl (organic). The DF for
methyl iodine is 1.

Therefore, FRAMET = (IIDF) x 0.25 x 0.04 = (1/l) x 0.01 = 0.01

FRANOB (Fraction of noble gas inventory that is available for release to Volume 1) = 1.0
RATE (Source leak rate into Volume 1) = N/A, (sudden release)

.4
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NUCLFAR ENGINEEQING _ (Next __j

e NincMile Point Nuclear Station Unit: 2 Disposition: N/A
On ingflor/DaIc Cchcker/Dar Calculation No. Revison
G.J.Patel (NUCORE)/5-21-98 G.R.Stinson / 5-22-98 H21C-069 00

Rcf.
Volume I Card - U 2 Primary Containment
VI (Volume I volume) = 4.97E+5 ft3
RCFI (Recirc rate in Volume 1) = N/A
TRCI (Recirc start time in Volume 1) = N/A
PF1E (Volume I recirc filtcr elemental iodine purification factor) = N/A
PFl M (Volume I recirc filter methyl iodine purification factor)= N/A
RI (Volume I leak rate reference value) = 0.0122 volumes/day
PFEE (Volume I exhaust filtcr elemental iodine purification factor) = N/A
PFEM (Volume I cxhaust filter methyl iodine purification factor) = N/A

Volume 1 PFEE and PFEM cannot be used if there is a Volume 2.
LAMDA (Effective chemical spray constant) = N/A

Volume 2 Card - U 2 Secondary Containment
V2 (Volume 2 volume) = 3.88E+6 ft3
RCF2 (Recirc rate in Volume 2) = N/A
TRC2 (Recirc start time in Volume 2) = N/A
PF2R (Volume 2 recirc filter elemental iodine purification factor) = N/A
PF2M (Volume 2 recirc filter methyl iodine purification factor) = N/A
R2 (Volume 2 leak rate reference value) 2670 ft3/min with 50O% mixing:

(2670 ft3/min x 1440 min/day) / (3.88E+6 ft3/vol x 0.50) = 1.98 vol/day
PFE- E (Volume 2 exhaust filter elemental iodine purification factor) = N/A
PFEM (Volume 2 exhaust filter methyl iodine purification factor) = N/A

Volume 3 Card - Ul Control Room
V3 (Volume 3 volumc) 1.31E+S ft3
RCF3 (Rccirc rate in Volume 3) = N/A
TRC3 (Recirc start time in Volume 3) = N/A
PF3E (Volume 3 recirc filter elemental iodine purification factor) = N/A
PF3M (Volume 3 recirc filter methyl iodine purification factor) = N/A
RV3 (Volume 3 air intake and exhaust leak rate, cfm) = 2530 cfm (0 - 720 hrs)
PFIE (Volume 3 intake filter elemental iodine purification factor) = 0.894
PFIM (Volume 3 intake filter methyl iodine purification factor) = 0.889
CHIQ3 (Volume 3 X/Q's, sec/M3) - 7.92FS sec/m3

Multioliers Cards.
J (Interval No.)
DLEAKI (Volume I leak rate multiplier)
DLEAKZ (Volume 2 leak rate multiplier)
DFIE (Volume 3 intake filter elemental purification factor multiplier)
DFIM (Volume 3 intake filter methyl purification factor multiplier)
DRV3 (Volume 3 air intakc rate multiplier)

I

_ t-t - I A L -D .1' - i.' : . tS'
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NUCLEAR ENGINEERING (Ncxt . )

JNine Mile Point Nuclear Station Unit: 2 Disposition: NIA
OnIin ror/Darc Lhccker/Date Calculgion No. Rcvision

G.J.Patel (NUCORE)/5-2 1-98 G.R.Stinson / 5-22-98 H2 1 C-069 00
Ref,

DEX3 (Volume 3 air exhaust rate multiplier)
W3 (Volume 3 atmospheric dispersion factor multiplier)
BRAT3 (Volumes 1, 2, & 3 brcathing rate ) = 3.47E-4 m3 lscc
T (Time at the end of the time interval) (hrs)

J= 1 2 3 4 5 6
l)LEAKl= 1.0 1.0 0.0 0.0 0.0 0.0
DLEAK2= 1.0 1.0 0.0 0.0 0.0 0.0
DFIE = 0.0 1.0 1.0 1.0 1.0 1.0
DFIM = 0.0 1.0 1.0 1.0 1.0 1.0
DRV3 = 1.0 1.0 1.0 1.0 1.0 1.0
DRX3 = 1.0 1.0 1.0 1.0 1.0 1.0
W3= 1.0 1.0 0.0 0.0 0.0 0.0
BRAT3= 1.0 1.0 1.0 1.0 1.0 1.0
T = 0.25 1 8 24 96 720

I . - . Psf
FORMAT# NEP F.J1-l.IJ$ .ll.XJ
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Nine Mile Point Nuclear Starion Unit: 2 Disposition: N/A
06inior/Datc | Checker/Date CaIcutlaionNo. RevLnio:aL G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 _ H21C-069 I 00

Rcf.
Run # 812 - Containment/TIP Leakage from Primary Containment Aftcr Drawdown

Control Card
NN (Number of time intervals) = 6
NGOPT (Noblc gas release option) = 1, core generated noble gases (due to decay) leak

freely into Volume 1 during the event
TRANST (Transit timc from release point to receptor) = 0
CHIQS (Reference value for site X/Q value) = 1.0 sec/m3
TREACT (Time of reactor shutdown) = 0
T(1) (Time of incident) = 0
FRAEL (Fraction of halogen inventory that is available for release to Volume I in elemental

and particulate form) = 0.0246
FRAMET (Fraction of halogen inventory that is available for release to Volume I in methyl

form) = 0.01
FRANOB (Fraction of noble gas inventory that is available for release to Volume I) = 1.0
RATE (Source Icak rate into Volume 1) = N/A, (sudden release)

Volume I Card - U2 Primary Containment
VI (Volume I volume) = 4.97E+5 ft3

RCFI (Recirc rate in Volume 1) = NIA
TRC1 (Recirc start time in Volume I) = N/A
PFI E (Volume I recire filter elemental iodine purification factor) = N/A
PFIM (Volume I rccirc filter methyl iodine purification factor) = N/A
RI (Volume I leak rate reference value) = 0.0122 volumes/day
PFEE (Volume I exhaust filter elemental iodine purification factor) = N/A
PFEM (Volume 1 exhaust filter methyl iodine purification factor) = N/A
LAMDA (Effective chemical spray constant) = N/A

Volume 2 Card - U2 Secondarv Containment
V2 (Volume 2 volume) = 3.88E+6 ft3

RCF2 (Rccirc rate in Volume 2) = N/A
TRC2 (Recirc start time in Volume 2) = N/A
PF2F. (Volume 2 recirc filter elemental iodine purification factor) = N/A
PF2M (Volume 2 recirc filter methyl iodine purification factor)= N/A
R2 (Volume 2 leak rate reference value) 4000 ft3/min with 50% mixing:

(4000 ft3/min x 1440 min/day) I (3.88E+6 ft31vol x 0.50) = 2.97 vollday (1.98 vol/day for 0- I hr)
PFEE (Volume 2 exhaust filter elemental iodine purification factor) = 0.99
PFEM (Volume 2 exhaust filter methyl iodine purification factor) = 0.99

SGTS Filters

'-I FORMAT # NEIP*DES-OK*(112*-0
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Ninc Mile Poinr Nuclear Station Unit: 2 Disposition: N/A
Odginatur/Dat I accker/Dawc f Caculaion No. Rcviuqon

G.J.Patel (NUCORE)/5-21-98 G.R.Stinson / 5-22-98 H H21C-069 _l
Ref.

Volume 3 Card - Ul Control Room
V3 (Volume 3 volume) = 1.31E+5 ft3

RCF3 (Recirc rate in Volume 3) = N/A
'TRC3 (Recirc start time in Volume 3) = N/A
PF3FE (Volume 3 recirc filtcr elemental iodine purification factor) = N/A
PF3M (Volume 3 recirc filter methyl iodine purification factor) = NIA
RV3 (Volume 3 air intake and exhaust leak ratc, cfrm) = 2530 cfm (0- 720 hrs)
PFIE (Volume 3 intake filter elemental iodine purification factor) = 0.894
PI'IM (Volume 3 intake filter methyl iodine purification factor) = 0.889
CHIQ3 (Volume 3 X/Q's. sec/m3) = 1.0 sec/m3

Multipliers Cards
J (Intcrval No.)
DLEAKI (Volume I leak rate multiplier)
DLEAK2 (Volume 2 leak rate multiplier)
DFIE (Volume 3 intakc filter elemental purification factor multiplier)
DFIM (Volume 3 intake filter methyl purification factor multiplier)
1)RV3 (Volume 3 air intake rate multiplier)
DEX3 (Volume 3 air exhaust rate multiplier)
W3 (Volume 3 atmospheric dispersion factor multiplier)
BRAT3 (Volumes 1, 2, & 3 breathing rate ) = 3.47E-4 m3/sec
T (Time at the end of the time interval) (hrs)

J 1 2 3 4 5 6
DLEAK1= 1.0 1.0 1.0 1.0 1.0 1.0
DLEAK2= 0.668 1.0 1.0 1.0 1.0 1.0
DFIE = 0.0 1.0 1.0 1.0 1.0 1.0
DFIM = 0.0 1.0 1.0 1.0 1.0 1.0
DRV3 = 0.0 1.0 1.0 1.0 1.0 1.0
DRX3 = 0.0 1.0 1.0 1.0 1.0 1.0
W3 = O.OOE+0 5.55E-5 5.5SE-5 2.56E-8 1.37E.8 7.76E-9
BRAT3= 1.0 1.0 1.0 1.0 1.0 1.0
T 1 2 8 24 96 720

Thc X/Q value for the first time interval, 0 to I hour, is set to 0.0, and the Icak rate multiplier,
DLEAKI = 2670 cfm / 4000 cfm = 0.668

L.. L
FORMAT # NriP-DE.S.U8-(02.-CX
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NUCLEAR ENGINEERINO (Ncxt _.J

A/ Nine Mile Poinr Nuclear Srarion Unit: 2 Disposition: N/A
Ofiginror/Dakc ChcckreID(tc CalcuIlation No. Revision

G.J.Patcl (NUCORE)/5-21-98 G.R.Stinson 15-22-98 IH21C-069 00
Ref.

ESF Leakae

The ESF equipment in secondary containment, which circulates suppression pool activity, is
assumed to leak at a rate of 61 gpm into the secondary containment. The suppression pool post-LOCA
source term is assumed to contain no noble gases and 50% of the core equilibrium halogens. 10% of the
halogens in the ESF leakage are assumed to become airborne immediately upon leaking into the
secondary containment. During secondary containment drawdown, t = 0 to 60 minutes, the ESF leakage
is assumed to mix with 50% of the secondary containment atmosphere volume and to be relcased at a
rate of 2670 cfm via the reactor building vent at ground level. After depressuri7ation, it is filtered by thc
SGTS, and exhausted at a rate of 4000 cfm as an elevated release from main stack.

Two DRAGON runs are required to model the ESF leakage. One for the time during depressurization,
without credit for the SGTS filters, and the other after drawdown is complete, with credit for the SGTS
filters.

The suppression pool post-LOCA source term is assumed to contain no noble gases and 50% of the core
equilibrium halogens. The minimum liquid volume is 1.45E+5 ft3.

Run # 813 - ESF L.eakage during Drawdown

Control Card
NN (Number of time intervals) = 6
NGOPT (Noble gas release option) = 1, core generated noble gases (due to decay) leak

freely into Volume 1 during the event
TRANST (Transit time from release point to receptor) = 0
CHIQS (Reference value for site X/Q value) = 1.0 sec/m3
TREACT (Time of reactor shutdown) = 0
T(1) (Time of incident) = 0
FRAEL. (Fraction of halogen inventory that is available for release to Volume I in elemental

and particulate form) = 0.5

10% of the suppression pool halogens in the ESF leakage that are assumed to become airborne.
rhis is modeled as a volume 2 exhaust filter with the elemental purification factor of 0.90.

FRAMET (Fraction of halogen inventory that is available for release to Volume I in methyl
form) = 0.0

FRANOB (Fraction of noble gas inventory that is available for release to Volume 1)= 0.0

-I rn^ r . r - . . 1n .I r
t'lKMA I- # tl*t5zl- :t
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NUCLEAR ENGINLlIRING _____ (NCxt .)

INine Mile Point Nuclear Sration Unit: 2 Disposition: N/A
OnriintorDat e ChcekerDt e Calculation No. Rcvkiitt

GJ.Patel (NUCORE)/5-21-98 | G.R.Stinson/5-22-98 I H2IC-069 00I °
Ref.

Volume I Card - U2 Suppression Pool
VI (Volume 1 volume) = 1.45E+5 ft3

RCF1 (Recirc rate in Volume 1) = N/A
TRCl (Recirc start time in Volume 1) = NIA
PFIE (Volume 1 recirc filter elemental iodine purification factor) = N/A
PFiM (Volumc 1 recirc filter methyl iodinc purification factor) = N/A
RI (Volume I leak rate reference valuc)

(61 gal/min x 0.1337 ft3/gal x 1440 mir/day)/l.45E+5 fe/vol = 0.0810 volumes/day
PFEE (Volume 1 exhaust filter clemental iodinc purification factor) = N/A
PFEM (Volume I exhaust filter methyl iodine purification factor) = N/A
LAMDA (Effective chemical spray constant) = N/A

Volume 2 Card - U2 Secondary Containment
V2 (Volume 2 volume) = 3.88E+6 ft3

RCF2 (Recirc rate in Volume 2) = N/A
TRC2 (Recirc start time in Volume 2) = N/A
IPF2FE (Volume 2 recirc filter elemental iodine purification factor) = N/A
PF2M (Volume 2 recirc filter methyl iodine purification factor)= N/A
R2 (Volume 2 leak rate rcference value) 2670 ft with 50% mixing = 1.98 volumes/day
PFEE (Volume 2 exhaust filter elemental iodinc purification factor) = 0.90
(to account for 10% that becomes airborne)
PFEM (Volume 2 exhaust filter methyl iodine purification factor) = 0.0
LAMDA (Effective chemical spray constant) = N/A

Volume 3 Card - U I Control Room
V3 (Volume 3 volume) = 1.31E+S ft
RCF3 (Recirc rate in Volume 3) = N/A
TRC3 (Recirc start time in Volume 3) = N/A
PF3E (Volume 3 recirc filter elemental iodine purification factor) = N/A
PF3M (Volume 3 rccirc filter methyl iodine purification factor) = NIA
RV3 (Volume 3 air intake and exhaust leak rate, cfm) = 2530 cfm (0 - 720 hrs)
PFIE (Volume 3 intake filter elemental iodine purification factor) = 0.894
PFIM (Volume 3 intake filter methyl iodine purification factor) = 0.889
CHIQ3 (Volume 3 XlQ's, sec/rn3) = 7.92E-S sec/mi

Multipliers Cards
J (Interval No.)
DLEAKI (Volume I leak rate multiplier)
DLEAK2 (Volume 2 leak rate multiplier)
DFIE (Volume 3 intake filter elemental purification factor multiplier)
DFIM (Volume 3 intake filter methyl purification factor multiplier)

I IrJ'N01.0r &.I M,4&,*~- I&-W9.r% | A- -5a*>U. %,3.|-0 .
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NJ Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
()nginator/D9j| Checker/Datc Calculasion to. Revision

G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson l 5-22-98 | H21C-069 _ 00
cf.

DRV3 (Volume 3 air intake rate multiplier)
DEX3 (Volume 3 air exhaust rate multiplier)
W3 (Volume 3 atmospheric dispersion factor multiplier)
I1RAT3 (Volumes 1, 2, & 3 breathing rate ) = 3,47E4 rm3/sec
T (Timc at Lhe end of the time interval) (hrs)

1 2 3 4 5 6
LEAK1= 1.0 1.0 0.0 0.0 0.0 0.0
DLEAK2= 1.0 1.0 0.0 0.0 0.0 0.0
DFIE = 0.0 1.0 1.0 1.0 1.0 1.0
DFIM = 0.0 1.0 1.0 1.0 1.0 1.0
DRV3 = 1.0 1.0 1.0 1.0 1.0 1.0
DRX3 = 1.0 1.0 1.0 1.0 1.0 1.o

BRAT3= 1.0 1.0 1.0 1.0 1.0 1.0
W3= 1.0 1.0 0.0 0.0 0.0 0.0
1'= 0.25 1 8 24 96 720

InD .r AT f T'.rC cat g a.,
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NUCLEAR ENGINEERING(N-

Ninc Mile Point Nuclear Station Unit: 2 Disposition: N/A
Onrinatcr e I ChectcrIDate Calcularion No. Revision

I G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson/5-22-98 _ H21C-069 I 00
Ref.

Run # 814 - F.SF Leakagze after Drawdown

Control Card
NN (Number of time intervals) = 6
NGOPT (Noble gas release option) = 1, core generated noble gases (duc to decay) leak

freely into Volume I during the event
TRANST (Transit time from release point to receptor) = 0
CHJQS (Rcference value for site XIQ value) = 1.0 sec/m3
TREACT (Time of reactor shutdown) = 0
T(1) (Time of incident) = 0
FRAEL (Fraction of halogen inventory that is available for release to Volume I in elemental

and particulate form) = 0.05 (accounts for 10% that becomes airborne)
FRAMET (Fraction of halogen inventory that is available for release to Volume 1 in methyl

form)= 0.0
FRANOB (Fraction of noble gas inventory that is available for release to Volume 1) = 0.0

Volume 1 Card - UJ2 Su&pression Pool
VI (Volume I volume) = 1.45E+S ft3

RCF1 (Recirc rate in Volume 1) = N/A
TRC1 (Recirc start time in Volume 1) = N/A
PFIF. (Volume 1 recirc filter elemental iodine purification factor) = N/A
PFIM (Volume I recirc filter methyl iodine purification factor) = N/A
RI (Volume I leak rate reference value)

(61 gal/min x 0.1337 ft3/gal x 1440 min/day)/1.45E+5 ft3/vol = 0.0810 volumes/day
PFEE (Volume I exhaust filter elemental iodine purification factor) = N/A
PFEM (Volume I exhaust filter meLhyl iodine purification factor) = N/A
LAMDA (Effective chemical spray constant) = N/A

Volume 2 Card - Ut2 Secondary Containment
V2 (Volume 2 volume) = 3.88E+6 ft3

RCF2 (Recire rate in Volume 2) = N/A
TRC2 (Recirc start time in Volume 2) = N/A
PF2E (Volume 2 recirc filter elemental iodine purification factor) = N/A
PF2M (Volume 2 recirc filter methyl iodine purification factor) = N/A
R2 (Volume 2 leak rate reference value) 4000 fr? with 50% mixing = 2.97 volumes/day
PIFEE (Volumc 2 exhaust filter clemental iodine purification facLor) = 0.99
PFEM (Volume 2 cxhaust filter methyl iodine purification factor) = 0.0
IAMDA (Effcctive chemical spray constant) = N/A

.,.
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NUCLEAR~ ENGINEERING (Next.._.)

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Orgina:tor/Datz Chockcr/Da - Calcu1.afon No. Rcvkion

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 H21C-069 00
Ref.

Volume 3 Card - Ul Control Room
V3 (Volume 3 volume) =1. 1)3+5 ft3

RCF3 (Recirc ratc in Volume 3) = N/A
TRC3 (Recirc start time in Volume 3) = N/A
PF3E (Volume 3 recirc filter elemental iodine purification factor) = N/A
PF3M (Volume 3 recirc filtcr methyl iodine purification factor) = N/A
RV3 (Volume 3 air intake and exhaust leak rate, cfm) = 2530 cfm
PFIE (Volume 3 intake filter elemental iodine purification factor) = 0.894
PFIM (Volume 3 intake filter methyl iodine purification factor) = 0.889
CH1Q3 (Volume 3 X/Q's, sec/M3) = 1.0 sec/M3

Multiplier.s Cards
J (Interval No.)
DLEAKI (Volume I leak rate multiplier)
DLEAK2 (Volume 2 leak rate multiplier)
DFIE (Volume 3 intake filter elemental purification factor multiplier)
DFIM (Volume 3 intake filtcr methyl purification factor multiplier)
DRV3 (Volume 3 air intake rate multiplier)
DEX3 (Volume 3 air exhaust ratc multiplier)
W3 (Volume 3 atmospheric dispersion factor multiplier)
BRAT3 (Volumes 1, 2, & 3 breathing rate ) = 3.47E-4 m31sec
r (Time at the end of the time interval) (hrs)

J= 1 2 3 4 5 6
DLEAKI = 1.0 1.0 1.0 1.0 1.0 1.0
DLEAK2 = 0.668 1.0 1.0 1.0 1.0 1.0
DFIE = 0.0 1.0 1.0 1.0 1.0 1.0
DFIM = 0.0 1.0 1.0 1.0 1.0 1.0
DRV3= 0.0 1.0 1.0 1.0 1.0 1.0
1)RX3 = 0.0 1.0 1.0 1.0 1.0 1.0
W3- 0.0 5.55E.5 5.55E-5 2.56E.8 1.37E-8 7.76E-9
T= 1.0 2 8 24 96 720

The XtQ value for the first time interval, 0 to I hour. is set to 0.0, and the leak rate multiplier,
Dl.EAK I = 2670 cfm / 4000 cfm = 0.668

- n*^r& ~~nra~en 1~nf-l
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NUCLEAR ENGINEERING (Next

2 Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Originmtor/Datc ChcckcdDatc Calculation No. Revisiion
G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 H21C-069 00

Ref.
Containmnent Pressure Control Mode Purge

This release path is postulated in case the LOCA occurs while containment is being purged, providing a
pathway from the primary containment wetwell and drywell to the environment, via the SGTS filters anc
the main stack.

Containment Pressure Control Mode Purge, 0 to 5 seconds,

Therc are two release paths:

1) 12.8 ft3 plus 215 ft3 in the wetwell and drywell vent lines in an elevated
release from main stack via the SGTS filters,

2) 6.4 ft3 is postulated to be instantaneously released into the SGTS building
from a seismic break in the nitrogen supply line, w/o taking credit for check valve
2GSN*V205.

Credit for suppression pool scrubbing is taken into account. DF = 10 for elemental and particulate
iodide. 0.3% of the drywell atmosphere bypasses the suppression pool.

Run # 815 - Vent Line Release

Control Card
NN (Number of time intervals) = 6
NGOPT (Noble gas release option) = 1, core generated noble gases (due to decay) leak

freely into Volume I during the event, ("puff" release)
TRANST (Transit time from release point to receptor) = 0
CHIQS (Reference value for site XIQ value) = 1.0 sec/m3
TREACT (Timc of reactor shutdown) = 0
T(1) (Time of incident) = 0
FRAEL (Fraction of halogen inventory that is available for release to Volume I in elemental

and particulate form)

1) a total of 227.8 ft3 of containment atmosphere is released from the vent lines
2) the volume of the containment atmosphere is 4.97E+5 ftO

The fraction of the containment atmosphere that is released is:

227.8 ft3 / 4.97E+5 ft3 = 4.58 E-4
-| 3) 255%o of the core halogens are available for release from the containment

FORMAT # NEU.PAWS (JO*I u2.0x)
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Nine Mile Point Nuclear Station Unit: 2 Disposition N/A
Onginaror/laTc C_ c.k|r/Due .cumeion No. Dso o in: ion
G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 | H21C-069 |_ 00

Ref.
atmosphere. Of this, 96% are elemental and particulate, and 4% organic.

4) thc supprcssion pool is assumed to have a DF of 10.

5) 0.3% of the drywell atmosphere is assumed to bypass the suppression pool

The adjusted DF = 10/ [0.997 + ( 10 x 0.003) = 9.737

FRAEL is redefined here as the fraction of the core activity that is released to the
cnvironrnent.

Thereforc, FRAEL = (1/9.737) x 0.25 x 0.96 x 4.58E-4 = 1.13E-5

FRAMET (Fraction of halogen inventory that is available for release to Volume 1 in methyl
form)

FRAMET = I x 0.25 x 0.04 x 4.58E-4 = 4.58E-6

FRANOB (Fraction of noble gas inventory that is available for release to Volume 1)
= 4.58E-4

Volume I Card - Ul Primary Containment
VI (Volume I volumc) = 4.97E+5 ft3
RCF1 (Recirc rate in Volume 1) = N/A
TRCI (Recirc start time in Volume l) = N/A
PFIE (Volume I recirc filter elemental iodine purification factor) = N/A
PF1 M (Volume 1 recirc filter methyl iodine purification factor) = N/A
RI (Volume I leak rate referencc value) = 2.OE+5 volumes/day ("puff' release)
PFEE (Volume I exhaust filter elemental iodine purification factor) = 0.99
PFEM (Volume I exhaust filter methyl iodine purification factor) = 0.99
LAMDA (Effective chemical spray constant) = N/A

Volume 3 Card - U I Control Room
V3 (Volume 3 volume) = 1.31E+5 ft3

RCF3 (Recirc rate in Volume 3) = N/A
TRC3 (Recirc start time in Volume 3) = N/A
PF3E (Volume 3 recirc filter elemental iodine purification factor) = N/A
PF3M (Volume 3 recirc filter mcthyl iodine purification factor) = N/A
RV3 (Volume 3 air intake and exhaust Icak rate, cfrn) = 2530 cfm for 0 -720 hrs.
PFIE (Volume 3 intake filter elemental iodine purification factor) = 0.894 after 0.25 hr
PFIM (Volumc 3 intake filter methyl iodine purification factor) = 0.889 after 0.25 hr

., .FURMAT ifNFU~.~UI.X
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NUCLEAR ENGINELRING _(Next )

Nine Mile Point Nuclear Station Unit: 2 Disposition: NIA
On zinatoril)nrc Chccker/Dtc| Calculution No. Revision

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 _ H21C-069 °I 00 I
Rcf.

CHIQ3 (Volume 3 XIQ's, sec/M3) = 5.55E-5 sec/M3

Mulhipliers Cards
J (Interval No.)
DLEAKI (Volume I leak rate multiplier)
DLEAK2 (Volume 2 leak rate multiplier)
DFIE (Volume 3 intake filter elemental purification factor multiplier)
DFIM (Volume 3 intake filter methyl purification factor multiplier)
DRV3 (Volume 3 air intake rate multiplier)
DEX3 (Volume 3 air exhaust rate multiplier)
W3 (Volumc 3 atmospheric dispersion factor multiplier)
BRAT3 (Volumes 1, 2, & 3 breathing rate ) 3.47E-4 m3/sec
T (Time at the end of the time interval) (hrs)

J= 1 2 3 4 5 6
DLEAK1 = 1.0 1.0 0.0 0.0 0.0 0.0
DEIE = 0.0 1.0 1.0 1.0 1.0 1.0
DFIM = 0.0 1.0 1.0 1.0 1.0 1.0
DRV3 = 1.0 1.0 1.0 1.0 1.0 1.0
DRX3 = 1.0 1.0 1.0 1.0 1.0 l.o
W3 = 1.0 1.0 0.0 0.0 0.0 0.0
BRAT3= 1.0 1.0 1.0 1.0 1.0 1.0
T = 0.25 1 8 24 96 720

Run # 816 - Supply Line Relcase

This release is in the SGTS bldg, in the area above the SGTS filter cubicles.
Control Card
NN (Number of time intervals) = 6
NGOPT (Noble gas release option) = 1, core generated noble gases (due to decay) leak

freely into Volume I during the event, ("puff" release)
TRANST (Transit time from release point to receptor) = 0
CHIQS (Reference value for site XIQ value) = 1.0 sec/m3

TREACT (Time of reactor shutdown) = 0
T(1) (Time of incident) = 0
FRAEL (Fraction of halogen inventory that is available for release to Volume I in elemental

and particulate form)

1) 6.4 ft3 of containment atmosphere is released from the supply lines
2) the volume of the containment atmosphere is 4.97E+5 ft3

FORMAT # NEPI'-IDi..S-0*-t1:)02-)
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Nine Mile Poinr Nuclear Sration Unit: 2 Disposition: NIA
OnrginwlorfDatu: | htr/Datc ~ ~ |Calculaton No. |Rcvlsion

G.J.Patel (NUCORE)/5-21-98 G.R.Stinson /522-98 H21C-069 IIn ¶ofat. I tckTI I Cu00 INo

Ref._
The fraction of the containment atmosphere that is released is:

6.4 ft3 / 4.97E+5 ft3 = 1.29E-5

3) 25% of the core halogens arc available for release from the containment
atmosphere. Of this, 96% arc clemenral and particulate, and 4% organic.

4) the adjusted suppression pool DF = 9.737

FRAEL is redefined hcre as the fraction of the core activity that is released to the
environment.

Therefore, FRAEL = (1/9.737) x 0.25 x 0.96 x 1.29E-5 = 3.18E-7

FRAMET (Fraction of halogen inventory that is available for release to Volume I in methyl
form)

FRAMET = I x 0.25 x 0.04 x 1.29E-5 = 1.29E-7

FRANOB (Fraction of noble gas inventory that is available for rclease to Volume I)
= 1.29E-5

Volume I Card - U2 Primary Containment
V1 (Volume 1 volume) = 4.97E+S ft3

RCF1 (Recirc rate in Volume I) = N/A
TRC1 (Recirc start time in Volume 1) = N/A
PFl E (Volume I rccirc filter elemental iodine purification factor) = N/A
PFIM (Volume I rccirc filter methyl iodine purification factor) = N/A
RI (Volume I leak rate reference value) = 2.0E+5 volumes/day ("puff" release)
PFEE (Volume I exhaust filter elemental iodine purification factor) = N/A
PFEM (Volume I exhaust filter methyl iodine purification factor) = NIA
LAMDA (Effective chemical spray constant) = N/A

Volume 3 Card - UlI Control Ronm
V3 (Volume 3 volume) = 1.31E+5 ft3
RCF3 (Recirc rate in Volume 3) = N/A
'I'RC3 (Rccirc start time in Volume 3) = N/A
PF3E (Volume 3 recirc filter elemental iodine purification factor) = NIA
PF3M (Volume 3 recirc filter methyl iodine purification factor) = N/A
RV3 (Volume 3 air intake and cxhaust leak rate, cfm) = 2530 cfm

_ORMAT# NEP-DES-.X.V102-.0
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Otgeinaor/Daik |C ecker]Dae Calcubtion No. I Rcviion
G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 I H21C-069 | 00

Rcf.
PFIE (Volume 3 intake filter elemental iodine purification factor) = 0.894
PEIM (Volume 3 intake filter methyl iodine purification factor) =0.889
CHIQ3 (Volume 3 X/Q's, sec/m3) = 555E-5 sec/m3

byultipliers Cards
J (Interval No.)
DLEAK1 (Volume I leak rate multiplier)
DL1;AK2 (Volume 2 leak rate multiplier)
DFIE (Volume 3 intake filter elemental purification factor multiplier)
DFIM (Volume 3 intake filter methyl purification factor multiplier)
DRV3 (Volume 3 air intake rate multiplier)
DEX3 (Volume 3 air exhaust rate multiplier)
W3 (Volume 3 atmospheric dispersion factor multiplier)
BRAT3 (Volumes 1, 2. & 3 breathing rate) 3.47E-4 m3/sec
T (Time at the end of the time interval) (hrs)

J= 1 2 3 4 5 6
DLEAKI1 1.0 1.0 0.0 0.0 0.0 0.0
DLEAKZ= 0.0 0.0 0.0 0.0 0.0 0.0
DFIE = 0.0 1.0 1.0 1.0 1.0 1.0
DFIM = 0.0 1.0 1.0 1.0 1.0 1.0
DRV3 = 1.0 1.0 1.0 1.0 1.0 1.0
DRX3 = 1.0 1.0 1.0 1.0 1.0 10
BRtAT3= 1.0 1.0 1.0 1.0 1.0 1.0
W3= 1.0 1.0 1.0 1.0 1.0 1.0
T = 0.25 1 8 24 96 720

I - ::Dk T.- h'e -,D ~ -14 -ll I
RUKMAT I N Dzr U.LJ Huu
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NUCLEAR ENGINEERING (Next ._._. (Ncxt )

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OriginrtDrc - I| Chcecker/Dai| C;aculaion No. Rcvkion

IGJ.Patel (NUCORE)15-2 1-98 I G.R.Stinson / 5-22-98 1 112 1 C-069 I 00 ef
Ref.

Bynass Leakage

The bypass Icakage paths are combined according to their release points, (see D/A #23).

v The bypass leakage from the MSIVs, the Inboard and Outboard Main Steam Drain Lines, the RWCU
line and the Feedwater Line are combined, as they are all released via the main steam tunnel.

The bypass leakage from the Drywell Equipment Drain Line, the Drywell Equipment Drain Tank
Vent Line, the Drywell Floor Drain Line, and the Drywell Floor Drain Tank Vent Line is combined,
as they are all released via the Radwaste/Reactor Building Vent.

* The bypass leakage from the 14" CPS Line in the drywell, the 12" CPS Line in the wetwell, the 2"
CPS Line in the drywell, the 2" CPS Line in wetwell, six GSN Lines, and two TAS Lines is
combined, as they are all assumed to be released via the SGTS Bldg.

* The PASS Panel leakage is modeled alone.

Rypass Leakage Released via the Main Steam Tunnel

The MSIV leak rates are based on a drywell volume of 306,200 ft3, The leak rates for both the Inboard
and Outboard Main Steam Lines, the RWCU Line and the Feedwater Line are based on a drywcll
volume of 284,620 ft3. All of the leak rates based on a volume of 284,620 ft3 are multiplied by 284,620
ft3 / 306,200 ft3 = 0.9295 to adjust for the change in drywell volume,

The leak rates and plateout factors for these pathways come from D/A #23.A, B, C, I & J.

There arc four main steam lines. In the Loss of Diesel scenario, both valves in all four lines are assumed
to close. In the MSIV Failure scenario, one valvc in one line is assumed to fail, while both valves in the
remaining three lines are assumed to close. Pcrcalc H21C-043-01, pages 10 & 11 (Ref. 35), the MSTV
Failure scenario will result in the more conservative doses.

The leak rates and platcout factors for the MSIV leakage given in D/A #23 are adjusted to provide input
to DRAGON. The leak rates and platcout factors for the remaining bypass leakage pathways can be used
directly,

'/ nu Ttlt rC~~ ~5fr
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NUCLEAR ENGINEERING (Ncxt_ _ _ .__ (..)

Nine Mile Point Nuclear Station Unit: 2 Disposition: NIA
ofiginator/Dl)ac Chceckcr/Datc . | Calcula.xion No. Revision
G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 1 H21C-069 00

Ref
Main Stcam Line (MSIVs) I Line, 9.5 scfhi, I Valve Closed

Pipe Length = 98 ft, Delay Time = 14.42 Hrs

The average leak rate from 0.0 to 14.42 hours is:
0.OOE+00 vol/day (D/A #23A)

The average leak rate from 14.42 to 24 hours is:
3.02E-4 vol/day (D/A #23A)

The average leak rate from 24 to 96 hours is:
2.86E-4 vol/day (D/A #23A)

The average leak rate from 96 to 720 hours is:
2.24E-4 vol/day (D/A #23A)

The plateout factors given in D/A #23A, arc relative to when the activity entered the pipe.
As it takes 14.42 hours to travel the length of the pipe, the activity exiting the pipe at
14.42 hrs has the plateout factor for the activity that entered the pipe at t = 0. 0.646

Time
at

Inlet
(Hrs)

0
0.1
0.2
0.4
0.8
1.5
4

10
13
24
48
72
96

720

Plateout
Factor
0.646
0.623
0.595
0.558
0.510
0.459
0.354
0.317
0.282
0.127
0.001

0
0
0

Time
at

Outlet
(Hrs)
14.42
14.52
14.62
14.82
15.22
15.92
18.42
24.42
27.42
38.42
62.42
86.42

110.42
734.42

IU-M- I ...l l .IJ I
FORM I A INF-P-DES-08-1 02-110
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NUCLEAR ENGINEERING (NCxt _ )

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Of iginamodDatc CheclcrlDate rCalcui.aion No. Revision

G.J.Patel (NUCORE)/5-21 98 G.R.Stinson / 5-22-98 IH21 C-069 _ _ 00
tef._

The plateout factor at 17.04 hrs is the plateout factor for the activity that entered the pipe
at t = 17.04 - 14.42 hrs = 2.62 lhrs. Therefore, by interpolating between 1.5 hrs and 4 hrs,
the plateout factor at 17.04 hrs is:
0.459 - ([(0.459 - 0.354) I (4 hr - 1.5 hr)] x (2.62 hr - 1.5 hr)) = 0.412

The average plateout factor from 14.42 to 17.04 hours is a weighted average of the
average leak rates for the intermediate time intervals:
{ [(0.646 + 0.623) x 0.1 hr / 2] + [(0.623 + 0.595) x 0.1 hr / 2] +
[(0.595 + 0.558) x 0.2 hr / 2] + ((0.558 + 0.510) x 0.4 hr / 2] +
1(0.510 + 0.459) x 0.7 hr / 2] + [(0.459 + 0.412) x 1.12 hr 1 2j) /2.62 hr = 0.488

The plateout factor at 19.04 hours is,
t = 19.04 - 14.42 hrs = 4.62 hrs. Therefore, by interpolating between 4 hrs and 10 hrs, the
plateout factor at 19.04 hrs is:

0.354 - ([(0.354 - 0.317)/(10 hr - 4 hr)) x (4.62 hr - 4 hr) = 0.350

The average plateout factor from 17.04 to 19.04 hours is a weighted average of the
average leak rates for the intcrmediatc time intervals:
(((0.412 + 0.354) x 1.38 hr/2]+ ((0.354 + 0.350) x 0.62 hr/2]) /2 hr = 0.373

The plareout factor at 24 hours is:
0.354 - ( [(0.354 - 0.317)/(24.42 hr - 18.42 hr )] x (24 hr - 18,42 hr) =0.320

The average plateout factor from 19.04 to 24 hours:
(0.350+0.320)12 = 0.335

The plateout factor at 96 hours is 0

The average plateout factor from 24 to 96 hours:
( [(0.320 + 0.317) x (0.42 hr) / 2] + [(0.317 + 0.282) x (3 hr) 1 2] +
[(0.282 + 0.127) x (11 hr)/2] + [(0.127 + 0.001) x (24 hr)/2] +
[(0.001 + 0.00) x (24 hr) / 2]) (72 hr) = 0.067

The plateout factors after 96 hours are 0

The plateout factor is defined as the fraction of the elemental and particulate iodine
activity that enters the line which remains airborne at the outlet of the line. The methyl
(organic) iodine is assumed not to plateout. To equate the plateout factor to a filter
efficiency, for input to DRAGON, the filter efficiency is
1.0 minus the plateout factor.

���.1
L'UKMA-1v
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NUCLEAR ENCINUERING _N. _ _ __(ex )

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
()rintintrDatc I Checkeri)?c | cularion No. Rcvision

IG.J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 _ I H2IC-069 I 00 I
Ref.

Time
Interval

HIrs)
14.42 - 17.04
17.04- 19.04
19.04 - 24

24-96
96-720

Plateout
Factor
0.488
0.373
0.335
0.067

0

Elemental &
Particulate

Iodine
Filter

Efficiency
0.512
0.627
0.665
0.933
1.0

Methyl
Iodine
Filter

Efficiencv
0
0
0
0
0

Main Steam Line (MSIVs) I Line, 9.5 scfh, 2 Valves Closed
Pipe Length = 98 ft, Delay Timc = 19.04 lIrs

The average leak rate from 0.0 to 19.04 hours is:
O.OOE+00 vollday,(D/A #23A)

The avcrage leak rate from-] 9.04 to 24 hours is:
2.34E-4 vol/day (D/A #23A)

The average leak rate from 24 to 96 hours is:
2.1 EA4 vol/day (D/A #23A)

The average leak rate from 96 to 720 hours is:
1.63E-4 vol/day (D/A #23A)

The platcout factors given in DIA #23A, are relative to when the activity entered the pipe.
As it takes 19.04 hours to travel tie length of the pipe, the activity exiting the pipe at
19.04 hrs has the plateout factor for the activity that entered thc pipe at t = 0, 0.563

FORNIAT # Nr4L-F-DF5-0S()!.1tX
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tJ Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Oftinat:r/Ditc I ChceekDate C |Culadon No. |Rvision

G.J.Patel (NUCORE)/5-21-98 IG.R.Stinson /5-22-98 1H21C-069 | 00
Rcf.

Time
at

Inlet
(Hrs)
0

0.1
0.2
0.4
0.8
1.5
4

10
13
24
48
72
96

720

Platcout
Factor
0.563
0.538
0.506
0.466
0.416
0.365
0.259
0.226
0.195
0.070
0.0

0
0
0

Time
at

Outlet
(Hrs)
19.04
19.14
19.24
19.44
19.84
20.54
23.04
29.04
32.04
43.04
67.04
91.04

115.04
739.04

The plateout factor at 24.0 hrs is the plateout factor for the activity that entered the pipe al
I = 24.0 - 19.04 hrs = 4.96 hrs. Therefore, by interpolating between 4 hrs and 1 0 hrs, the
platcout factor at 24.0 hrs is:

0.259 - {[(0.259 - 0.226) / (10 hr - 4 hr)] x (4.96 hr - 4 hr)) = 0.254

The :iverage plateout factor from 19.04 TO 24.0 hours is a weighted average of thc
average leak rates for the intermediate time intervals:
([(0.563 + 0.538) x 0.1 hr / 2] + [(0.538 + 0.506) x 0. I hr 1 2] +
[(0.506 + 0.466) x 0.2 hrl 2] + [(0.466 + 0.416) x OA hr / 2] +
[(0.4 16 + 0.365) x 0.7 hr /23 + [(0.365 + 0.259) x 2.5 hr /21 +

((0.259 + 0,254) x 0.96 hr / 2] ) 14.96 hr = 0.339

The plateout factor at 96 hours is 0

The average plateout factor from 24 to 96 hours:
([(0.254 + 0.226) x (5.04 hr) / 2] + ((0.226 + 0.195) x (3 hr) / 2] +
[(O. 1 95 + 0.070) x (I I hr) / 2] + [(0.070 + 0.00) x (24 hr) / 2]) / (72 hr)
= 0.0575

L. L
FORMAT # NEP-DE-.S-0X.R:1'tX3
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Nine Mile Point Nuclear Station Unit: 2 Disposition: NIA
jOriinator/Dilc Checkermatc| C1culation No. Rcvision

G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinsonl5-22-98 l H21C-069 ]0 0
Rcf.

The plateout factors after 96 hours are 0

The filter efficiency is:

Time
Interval

19.04- 24
24- 96

96-720

Plateout
Factor
0.339
0.057

0

Elemental 6
Particulate

Iodine
Filter

Efficiency
0.661
0.943

1.0

Methyl
Iodine
Filter

Efficiency
0
0
0

FORMAT # NEV.DIiZi.CI�.IiI.-UUFORMAT g E'D=-l# ~ l-X
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NUCLEAR ENGINEERING (Next -)

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Ongia| ChDcckIctlDate CalculIalion No. Rcyision

G.J.Patcl (NUCORE)15-21-98 I G.R.Stinson /5-22-98 _ 1 21C-069 100
Ref.

Pti_-T-CA nvt*rc Frik Frnm IUnit 2F:FA (Vn1IM2
-

Time MSIV Leakaze Main Steam Drain Line
(Mrs) wl Valve wl2 Valve* Inboard Outboard RWCU Feedwntcr Total '

0- 6.86 O.OOE+00 0.0011+00 0.00E+00 2.05E-05 O.OOE+00 O.OOE+00 1.9 1 .05
6.86 - 8 0.00+00 O.OOE+00 4.57E-05 2.05F.-05 0.002+00 0,001E+00 6.15 -05
8 - 9.61 0.00E+00 O.OOE+00 4.621E 05 1.99E-05 O.OOE2+00 0.00+0 6.14E-05

9.61-13-09 O.OOE+00 0.00E+00 4.62E-05 1.99B-05 O.OOE+00 2.96E-04 3.37E1-04
13.09 - 14.4 0.00+00 O.OOE+00 4.62E-05 1.99F,05 0.003+00 2.96E.04 3.372-04
14.4 - 17.04 3.0212-04 O.OOE+00 4.62E-05 1.99E-05 O.OOE+00 2.96E-04 6.17 -04
17.04.19.04 3.02E-04 0.0OE+00 4.62E-05 1.99E-05 6.16E-OS 2.96E-04 6.752-04
19.04 - 24 3.02E.04 7.02E-04 4.62E-05 1.99E-05 6.16E-05 2.962-04 1.332-03
24 - 96 2.86E-04 6.54E:-04 4.30E105 1.88E-05 5.73E-05 2.75E-04 1.241 .03
96 - 720 2.24E04 4.89E-04 3.21E-05 1.472-05 4.29E05 2.06E-04 9.38F,-04

* Value corresponds to 3 x I Line w/2 valves closed
** Total leak ralc is adjusted by 284,620/306,200 = 0.9295

Plateout Factors
Time MSIV Lcakage Main Stecn Drain Line
(Hrs) w/lValve w/2 Valve Inboard Outboard RWCU Feedwatcr

0 -6.86 0.011

6.86 -8 __0 0.0)1
8 -9.61 0 0.001

9.61-13-09 _ =_ _ 0 0.001 _ ___ 0.00S
13.09 - 14.4 0 0.001 0 0.005
14.4 - 17.04 0.48AB _ 0 0.001 0 0.005

17.0-19.04 0.373 0 0.001 0 0.005
19.04 - 24 0.335 0.339 0 0.001 0 0.005

24 - 96 0.067 0.057 0 0.0005 0 0.005
96 - 720 0 0 0 0 0 0.005

- -UKMA I e1-1 1-tS1-:l'(X)
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NUCLEAR ENGINEERING (Nct )

KJ Nine Mile Point Nuclear Station Unit: 2. Disposition: N/A
Oginaiuor/L)alc I-Checkc- u-t C:lculution No. l|cvision

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 _ H21C-069 _ I 00
Rcf.

An cffective filter efficiency for each time interval is calculated using the flow rates anrd filtcr
efficiencies for each pathway, as follows, for the 24 to 96 hr time interval:

((0.933 x 2.86E-4 vol/day) + (0.943 x 6.54e-04 vol/day) +
(1.0 x 4.30E-5 vol/day) + (1.0 x 1.88E-5 vol/day) +

(1.0 x 5.73E-05 vol/day) + (1.0 x 2.74E-4 vol/day)) / 1.24E-3 vol/day = 0.958

EFFECTIVE FILTER EFFICIENCY
Time MSV LEAKAGE MS DRAIN LINES RWCU FEEDWATER TOTAL

r(Hs) w/lValvc w/2 Valve" Inboard Outboard
0- 6.86 0.000 0.000 0.000 0.989 0.000 0.000 0.989
6.86 - 8 0.000 0.000 1.000 0.989 0.000 0.000 0.997
8 - 9.61 0.000 0.000 1.000 0.999 0.000 0.000 1.000

9.61-13-09 0.000 0.000 1.000 0.999 0.000 0.995 0.995
13.09 14.4 0.000 0.000 1.000 0.999 0.000 0.995 0.995
14.4 - 17.04 0.512 0.000 1.000 0.999 0.000 0.995 0.776
17.04-19.04 0.627 0.000 1.000 0.999 L .000 0.995 0.842
19.04 - 24 0.665 0.661 1.000 0.999 1.000 0.995 n.760

24 -96 0.933 0.943 1.000 1.000 1.000 1.000 0.958
96-720 1.000 1.000 1.000 1.000 1.000 1.000 1.000

-I

FORMAT # NIEP-rJIeS4) .U')'.lX)
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NUCLEAR ENG!NPFFRINC (Next-....)

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OritinatorJ/Dtc ICheckcr/Datc Calculation No. I Revisicn
G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 | H21C-069 00

Ref.
Runs # 817 through 826 - Bypass Lcakage Released via the Main Steam Tunnel

Because DRAGON does not allow the Volume 1 exhaust filter efficiency to change, a run must be mnadc
for each of the first 8 time intervals, and one for the last 3 time intervals, i.e., there are ten runs required
to model thcse releases.

Control Card
NN (Number of time intervals) = 10 maximum
NGOPT (Noble gas release option) = 1, core generated nobic gases (due to decay) leak

freely into Volume 1 during the event
TRANST (Transit time from relcase point to receptor) = 0
CHIQS (Reference value for site XIQ value) = 1.0 sec/m3

TREACT (Time of reactor shutdown) = 0
T(1) (Time of incident) = 0
FRAEL (Fraction of halogen inventory that is available for release to Volume I in elemental

and particulate form) FRAEL = (1/9.737) x 0.25 x 0.96 = 0.0246
FRAMET (Fraction of halogen inventory that is available for release to Volume I in mcchyl

form) FRAMET = I x 0.25 x 0.04 = 0.01
FRANOB (Fraction of noble gas inventory that is available for release to Volume 1)

=1.0

Volumc I Card - U2 Drvwell
VI (Volume I volurne) = 3.06E+5 ft3
RCFI (Rccirc rate in Volume l) = N/A
TRC1 (Recirc start time in Volume 1) = N/A
PFIE (Volume I recirc filter elemental iodine purification factor) = N/A
PF1M (Volume I recirc filter methyl iodine purification factor)= N/A
RI (Volume I leak rate refcrence value) = 1.0 volumes/day
PFEE (Volumc 1 exhaust filter elemental iodine purification factor) = Filter efficiencies on previous
pagC.
PFEM (Volume I exhaust filter methyl iodine purification factor) = 0.0
LAM DA (Effective chemical spray constant) = N/A

Volume 3 Card - Ul Control Room
V3 (Volume 3 volume) = 1.31E+5 ft3

RCF3 (Recirc rate in Volume 3) = N/A
TRC3 (Recirc start time in Volume 3) = N/A
PF3E (Volume 3 recirc filter elemental iodine purification factor) = N/A
PFI3M (Volume 3 recirc filter methyl iodine purification factor) = N/A
RV3 (Volume 3 air intake and exhaust leak rate, crm) = 2530 cfm (0 - 720 hrs)
PFlE (Volume 3 intake filter elemental iodine purification factor) = 0.894

t-ORMAs NEI DI. NtUbM-I U' IX1
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NUCL.AR ENGINEERING . - (Next _ )

Nine Mile Point Nuclear Station lUnit: 2 Disposition: NIA
Onrinntor/Date Cbcckcr/Date CICilculion No. Rcvislon

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 1 H21C-069 C00 5f

It.ef.__
PFIM (Volume 3 intake filter methyl iodine purification factor) = 0.889
CHIQ3 (Volume 3 X/Q's, sec/lm 3) = 1.0 sec/m3

MultiDliers Cards
J (Interval No.)
DIEAKI (Volume 1 leak rate multiplicr)
DFIE (Volume 3 intakc filter elemental purification factor multiplier)
DFIM (Volume 3 intake filter methyl purification factor multiplier)
DRV3 (Volume 3 air intake rate multiplier)
DEX3 (Volume 3 air exhaust rate multiplier)
W3 (Volume 3 atmospheric dispersion factor multiplier)
BRAT3 (Volumes 1, 2, & 3 breathing rate ) = 3.47E-4 m3/sec
T (Time at the end of the time interval) (hrs)

j= 1 2 3 4 5 6 7 8 9 10 11
DLFEAKI= 1.91F-5 l.91E5 6.15E-5 6.14E.5 3.37E-4 3.37E-4 6.17E4 6.75E4 1.33E-3 1.24E-3 9.38E-4
1.FIE = 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
DFIM = 0.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
DRV3 = 1.121 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
DRX3 = 1.121 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
W3= 9S5EZS 9.SSE:S 9.SE-5 6.95E-5 6.9S5E- 6.95E-5 6.95E-5 6.95E-5 6.95E-5 2.09E-S 5.199E-6
T = 0.25 6.86 8 9.61 13.09 14.4 17.04 19.04 24 96 720

Note: After the first Run No. 817, the first time interval is dropped.

FORMAT # NEP.DES-08-1 02! 0
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NUCLEAR ENGINEERING (Next . )

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OnglnatotIDate Chcker/DaLc Calculation No.L G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson I 5-22-98 -I H21C-069 _°
R.c

Bypass L.eakagc Released via the Radwaste/Reactor Building Vent

Bypass Icakage from the Drywell Equipment Drain Line, the Drywell Equipment Drain Tank Vent Line,
the Drywell Floor Drain Line. and the Drywell Floor Drain Tank Vent Line are all assumed to be
released via the Radwaste/Reactor Building Vent.

The Icak rates and plateout factors for these pathways come from D/A #23.E, F, G & H.

Time Dl._ E L D!wl Floor _____

Inerval -qLjpm DrainTa* Floor Drain Tank .
_H_ Drain Uin Vegalnt line Drain Vent line Tn a

0 1.32 O 6 0 0 O 0.00E400 QOO
1.32-1.71 0 1. 5 0 - 0 1.55E-05 1.44rA5 _1

1.71-267 3.08E-05 1_55E- 0 0 4.63E-05 _.
267-3.05 35.0E-05 1.5505 0 2.30E-05 6.9S3E-05 6.44E-05

3.05;8 3.0BE-0 1SSE-05 4.60E-05 2.30E-05 1.15E-04 1.07B4 ._._.

824 3.8E-05 1.54E-05 4.62E-05 2.31 E-05 1.16E404 1.08_-04
2496 286E-05 1.43_-05 4.30E-05 2A5E-05 1.07E-04 9.95EO5
96-720 2.14E-05 1.07E-05 321E-05 1.61E-05 8.s3E.(5 7.46E-Q5

Basedson atc onur of _. _ -o24_ -_. ._ _

Based on a DiWell iolne of 306.200 f?
I .I. .. _

Becausc the plateout factors are 0.0 for all time intervals and all pathways, a single computer model can
be used.

FORMAT # NEP-DtS t)-0\l11'(.Xl
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NUCLE.AR ENGINEERING (Next _j

Nine Mile Point Nuclear Sration Unit: 2 Disposition: NIA
Orignarot/Datc Checkcr/Date |Clculzion No. Rcvkign

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 H21C-069 00
Ref.

Run # 826 - BvDass Leakage Released via the Rar.waste/Reactor Building Vent

Control Card
NN (Number of time intervals) = 8
NGOPT (Noble gas release option) = 1, core generated noble gases (due to decay) leak

freely into Volume I during the event
TRANST (Transit time from release point to receptor) = 0
CHIQS (Reference value for site X/Q value) 1.0 sec/M3

TREACT (Time of reactor shutdown) = 0
T(l) (Timc of incident) = 0
FRAEL (Fraction of halogen inventory that is available for release to Volume I in elemental

and particulate form) FRAEL = (1/9.737) x 0.25 x 0.96 = 0.0246
FRAMET (Fraction of halogen inventory that is available for release to Volume I in methyl

form) FRAMET = 1 x 0.25 x 0.04 = 0.01
FRANOB (Fraction of noble gas inventory that is available for release to Volume 1)

=1.0

Volume 1 Card - U2 Drvwell
VI (Volume I volume) = 3.06E+5 ft3

RCF1 (Recirc rate in Volume 1) = N/A
TRCI (Recire start time in Volume 1) = N/A
PF1: (Volume I recirc filter clemental iodine purification factor) = N/A
PFIM (Volume I recirc filter methyl iodine purification factor) = N/A
RI (Volume I leak rate reference value) = 1.0 volumes/day
PFEE (Volume I exhaust filter elemental iodine purification factor) = 1.0 (Plateout Factor = 0 for all
time intervals for all pathways)
PFEM (Volume I exhaust filter methyl iodine purification factor) = 0.0
LAMDA (Effective chemical spray constant) = N/A

Volurne 3 Card - UI Control Room
V3 (Volume 3 volume) = 1.31E+5 ft3

RCF3 (Recirc rate in Volume 3) = N/A
TRC3 (Recirc start time in Volume 3) = N/A
P'jF3E (Volume 3 recirc filter elemental iodine purification factor) = N/A
PF3M (Volume 3 recirc filter methyl iodine purification factor) = N/A
RV3 (Volume 3 air intake and exhaust leak rate. cfm) = 2530 cfm
PFIE (Volume 3 intake filter elemental iodine purification factor) = 0.894
PFIM (Volume 3 intake filter methyl iodine purification factor) = 0.889
CHIQ3 (Volume 3 X/Q's, sec/m 3 ) = 1.0 sec/nm3

7

FORMAT # NEPNDES-OX-4I i2.-fW
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NUCLEAR ENGINEERING (Next __)

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Orgiginoor/Date I Checker/Date Calculition No. | rision

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 _ H21C-069 I 00 I

Ref.
Multiplicrs Cards
J (Interval No.)
DLEAK1 (Volume I leak ratc multiplier)
DFIE (Volume 3 intakc filter elemental purification factor multiplier)
DFIM (Volumc 3 intake filter methyl purification factor multiplier)
DRV3 (Volume 3 air.intake rate multiplier)
DEX3 (Volume 3 air exhaust rate multiplier)
W3 (Volume 3 atmospheric dispersion factor multiplier)
nRAT3 (Volumes 1, 2, & 3 breathing rate ) = 3.47E-4 m3/sec
T (Time at the end of the time interval) (hrs)

J = 1
DLEAKI= O.OOE+O
DFIE = 0.0
DFIM = 0.0
DRV3 = 0.0
DRX3 = 0.0
BRAT3 = 1.0

2 3 4 5 6
1.44E.5 4.30E-5 6.44E-5 1.07E-4 1.08E-4

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

7.92E.5
2.67

1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0

7.92E-5 7.92E-5
3.05 8

1.0
1.0
1.0
1.0
1.0

5.71E.5
24

7
9.95E-5

1.0
1.0
1.0
1.0
1.0

1.68E-5
96

8.
7.46E-5

1.0
1.0
1.0
1.0
1.0

4.05E-6
720

W3 =
T =

7.92E-5 7.92E-5
1.32 1.71

S FORMAT NEP-DES-(5-.FII2.KI
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NUCLEAR ENGINEERING (Next _)

2 Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Ornginwt/Daic |Cecker/Dwe| Calcultion No. PLOcviWiog

GJ.Patel (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 I H21C-069 00

ef.
Bvoass Leakage Relcased from the PASS Panel

The Icak rates and plateout factors for this pathway come from D/A #23.D. The leak rates are multiplied
by 4.0 for 4 lines.

Time Leak Rate (VollDav)
(HrLs I Line 4 Line. 4 Lines *

0-8 5.92E-6 2.37E-5 2.20E-5
8-24 5.77E-6 2.31E-5 2.15E-5

24-96 5.37E-6 2.15E-5 2.OOE-5
96-720 4.02E-6 1.61E-5 1.49E-5

* Corrected for Drywell volume of 306,200 ft3

Run # 828 - Bypass Leakage Released from the PASS Panel

Control Card
NN (Number of time intervals) = 6
NGOPT (Noble gas releasc option) = 1, core generated noble gases (due to decay) leak

freely into Volume 1 during the event
TRANST (Transit time from release point to receptor) = 0
CHlQS (Reference value for site X/Q value) = 1.0 sec/m3
TREA CT (Time of reactor shutdown) = 0
T(1) (Time of incident) = 0
FRAEL (Fraction of halogen inventory that is available for release to Volume I in elemental

and particulate form) = 0.0246
FRAMET (Fraction of halogen inventory that is available for release to Volume I in methyl

form)= 0.01
FRANOB (Fraction of noble gas inventory that is available for release to Volume 1) =1.0

Volume I Card - U2 Drvwell
VI (Volume 1 volume) = 3.06E+5 ft3

RCFI (Recirc rate in Volume 1) = N/A
T'RC1 (Recirc start time in Volume 1) = N/A
PFIE, (Volume I recirc filter elemental iodine purification factor) = N/A
PFIM (Volume I recirc filter methyl iodine purification factor) = N/A
RI (Volume I leak rate reference value) = 1.0 volumes/day
PFEE (Volume I exhaust filter elemental iodine purification factor) = 1.0 (Plateout Factor = 0 for all
time intervals)

'PFM (Volume I exhaust filter methyl iodine purification factor) = 0.0
LAMDA (Effective chemical spray constant)-= N/A

FORNIAT# NEP)DES .0X-1:0l!-00
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NUCLgAR ENGINEERING _ ___(Noxt _)

2 Nine Milc Point Nuclear Station Unit: 2 Disposition: N/A
Orginaor/Dat Checker/Dat Calculvrion No. Rcvision
G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 I H21 C-069 I 00

Rof.
Volumc 3 Card - UI Control Room
V3 (Volume 3 volume) = 1.31E+S ft3

RCF3 (Recirc rate in Volume 3) = N/A
TRC3 (Recirc start time in Volume 3) = N/A
PF3E (Volume 3 recirc filter clemental iodine purification factor) = N/A
PF3M (Volume 3 rccirc filter methyl iodine purification factor) = N/A
RV3 (Volume 3 air intake and exhaust leak rate , cfm) = 2530 cfm
PFIE (Volume 3 intake filter elemental iodine purification factor) = 0.894
P1I7M (Volume 3 intake filter methyl iodine purification factor) = 0.889
CHIQ3 (Volume 3 X/Q's, sec/M3) = 1.0 sec/M3

Multipliers Cards
J (Interval No.)
DLEAK1 (Volume 1 leak rate multiplier)
DFIE (Volume 3 intake filter clemental purification factor multiplier)
DFIM (Volumc 3 intakc filter methyl purification factor multiplier)
DRV3 (Volume 3 air intake rate multiplier)
DEX3 (Volume 3 air exhaust rate multiplier)
W3 (Volume 3 atmospheric dispersion factor multiplier)
BRAT3 (Volumes 1, 2, & 3 breathing rate ) = 3.47E-4 m3/sec
T (Time at the end of the time interval) (hrs)

J= 1 2 3 4 5 6
DI.EAKI= 2.20E-5 2.20E-S 2.20E-5 2.15E-5 2.00E-5 1.49E-5
DFIE = 0.0 1.0 1.0 1.0 1.0 1.0
DFIM = 0.0 1.0 1.0 1.0 1.0 1.0
DRV3= 1.0 1.0 1.0 1.0 1.0 1.0
DRX3 = 1.0 1.0 1.0 1.0 1.0 1.0
BRA'M'3= 1.0 1.0 1.0 1.0 1.0 1.0
W3 1.48E-4 1.48E-4 1.48E-4 1.07E-4 3.20E-5 7.83E-6
T = 0.25 2 8 24 96 720

'l
FORNIAT 0 NV :P-Vh5 t)S-F0.-W
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NUCLEAR ENGINEERING (Next )

Nine Mile Point Nuclear Station I Unit: 2 Disposition: N/A
OnIgi .oalor/Dac5 Check2r/Dat| CalculationNo. 0eision

G.J.Patel (NUCORE)/5-2 1-98 G.R.Stinson l 5-22-98 _ H2 1 C-069 |00~ 1~ I
Ref.

Bvpass Leakage Released via the SCGTS Building

The bypass Icakage from a 14" and a 2" CPS Line in drywell, a 12" and a 2" CPS Line in wetwell, 6
GSN Lines, and 2 1AS Lines are all assumed to be released from the SGTS building.

The leak rates and plateout factors for these pathways come from Data/Assutnptions (D/A) # 23.K
through P,.

The leak rates for the CPS Lines in the weLwell arc based on a containment volume of 473,198 fte. The
current updated containment volume is 4.97E+5 ft3.

The leak rates for the remaining pathways are based on a drywell volume of 284,620 fr. The current
updated drywell volume is 306,200 ft3.

Separate runs are made for the releases from the wetwell and the drywell.

In all time intervals for all pathways, the plateout factor is 0.0. Therefore, the filter efficiency for
"elemental" iodine is 100%.

���1
FORMAT# N0'I-. )SIl'-/I)
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NUCLEAR ENGINEERING _ (Nxt _)

kJ Nine Mile Poinr Nuclear Starion Unit: 2 Disposition: N/A
OnfinaUorID1li I ChcckerfDate Calculauon No. Rceviion

G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 _ H21C-069 I 00
Ref

Tim - 8a2sLe Yaae (voldaa via the SGS Building _
Time__ 1'2

Interval Line in Line in 6 2 - Updated
DHrrs) _Dwell- Iwe GSN Lines IAS Lines _Totals' Totals-

0-0.83 O.OOE+0 O.OOE+00 O.OOE+OO O.OOE+O 000 0.OOE+OO
0.83-0.90 O.OOE+00 1.55E-05 O.OOE+00 0.oOE+00 1.55E-05 0.00E+00
0.90-1.36 O.OOE+0O 1 .55E-05 O.OOE+00 4.66E-05 6.21 E-05 O.0OE+O-O

1.36-8 O.OOE+0O 1.55E-05 8.90E-05 4.66E-05 1.51 E-04 O.OOE+00
8-10.58 .OOE+00 1.54E-05 8.872-05 4.62E-05 1.502-04 0.00E+00
10.58-24 1.08E-04 1.54E-05 8.87E-05 4.62E-05 2.58E-04 O.OOE+00

24-96 1.00E-04 1.43E-05 8.25E-05 4.30E-05 2.40E-04 0.OOE+00
96-720 7.51 E-05 1.07E-05 6.17E-05 3.22E-05 1.80E-04 O.OOE+00

*Based an a ywell Volume ot 284,620 ft3 _ _ .. T
'Adiusted to a Drywell Volume of 306,200 ft3 (284.620 / 306,200 = 0.9295)

Bass Leakage (voVdav) via he SGTS Buildina
Time 12" 2"

Interval Line in Line In Updated
(Hrs) _etwell Wetwell _Totals' Totals"

0-0.83 0 0 O.OOE+00 0.00E+00
0.83-7.73 0 9.35E-06 9.35E-06 B.90E-06

7.73-8 5.50E-05 9.3SE-06 6.44E-05 6.13E-05
8-24 5.56E-05 9.26E-06 6.49E-05 6.18E-05

24-96 5.17E-05 8.61 E-06 6.03E-05 5.74E-05
96-720 3.87E-05_ 6.44E-06 _4.51 E-05 4.30E-05

'Based on a Containment Volume of 473,198 ft3
"Adjusted to a Containment Volume of 4.97E+5 ft3

(473,198 / 4.97E+5 0.9521) . . -

_ ___ __ __ ___

I- - QA A'V' . kt!O fnt.lV iI.J -6VUl
IrUM 11% * 0~ scZl- .n
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NUCLEAR LNGINEERING (Ncxt )

Nine Milc Point Nuclear Station Unit: 2 Disposition: N/A
Origin mnr/Daw Chccker/DatW - I Icultion t'o. Revi0ioa

G.J.Patel (NUCORE)/5-21-98 G.R.Stinson / 5-22-98 I H21C-069 00
Ref.

Run # 829 - Bvyass Leakage Relcased from the SGTS Building (from Drywell)

Control Card
NN (Number of time intcrvals) = 8
NGOPT (Noble gas rclease option) = 1, core generated noble gases (due to decay) leak

freely into Volume 1 during the cvent
TRANST (Transit time from release point to receptor) 0 O
CHI QS (Reference value for site X/Q value) = 1.0 sec/m3

TREACT (Time of reactor shutdown) = 0
T(1) (Time of incident) = 0
FRAEIL (Fraction of halogen inventory that is available for release to Volume I in elemental

and particulate form) - 0.0246
FRAMET (Fraction of halogen inventory that is available for release to Volume I in methyl

form)= 0.01
FRANOB (Fraction of noble gas inventory that is available for release to Volume 1) = 1.0

Volumc I Card - U2 Dlywell
VI (Volume 1 volume) = 306,200 ft3
RCF1 (Recirc rate in Volume 1) = N/A
TRC1 (Recirc start time in Volume 1) = N/A
PF1E (Volume I recirc filter elemental iodine purification factor) = N/A
PFIM (Volumc I recirc filter methyl iodine purification factor) = N/A
RI (Volume I leak rate reference value) = 1.0 volumes/day
PFEE (Volume I exhaust filter elemental iodine purification factor) = 1.0 (Plateout Factor = 0 for all
time intervals)
PFEM (Volume 1 exhaust filter methyl iodine purification factor) = 0.0
LAMDA (Effective chemical spray constant) = N/A

Volumc 3 Card - Ul Control Room
V3 (Volume 3 volume) = 1.31E+5 ft3

RCF3 (Recirc rate in Volume 3) = N/A
TRC3 (Rccirc start time in Volume 3) = N/A
PM3E (Volume 3 recirc filter elemental iodine purification factor) = N/A
PM3M (Volume 3 recirc filter methyl iodine purification factor) = N/A
RV3 (Volume 3 air intakc and exhaust leak rate, cfm) = 2530 cfm
PFIE (Volume 3 intake filter elemental iodine purification factor) = 0.894
PFIM (Volume 3 intake filter methyl iodine purification factor)= 0.889
CHIQ3 (Volumc 3 X/Q's, sec/m3) = 1.0 sec/r 3

-~~~~~. .. I... ...srz v aa w*
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NUCLEAR ENGINE MR ING (Ncxc )

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Onrinaror/Datc Chccker/Datc CalculaLion No. Revision

G.J.Patcl (NUCORE)/5-21-98 1 G.R.Stinson / 5-22-98 _ H21C-069 00 °
Rcf._

Mhtiplicrs Cards
3 (Interval No.)
DLEAK1 (Volume I lcak rare multiplier)
DFIE (Volume 3 intake filter elemental purification factor multiplier)
DFIM (Volume 3 intake filter methyl purification factor multiplier)
DRV3 (Volume 3 air intake rate multiplier)
DEX3 (Volume 3 air exhaust rate multiplier)
W3 (Volume 3 atmospheric dispersion factor multiplier)
BRAT3 (Volumes 1, 2, & 3 breathing rate) = 3.47E-4 m3/sec
T (Time at the end of the time interval) (hrs)

J= 1 2 3 4 5 6 7 8
DLEAKI= O.OOE+O 1.44E-S 5.77E-5 1.41E-4 1.40E-4 2.40E-4 2.23E.4 1.67F-04
DFIE = 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
DFIM = 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
DRV3 = 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
DRX3-= 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
W3 1.49E-4 1.49E-4 1.49E-4 1.49E-4 1.10E4 1.10E..4 3.36E-5 8.55E-6
T = 0.83 0.90 1.36 8.0 10.58 24 96 720

L�..... I
FURNINIu
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NUCLEAR ENOINEERING (Next _ 1)

Nine Mile Poinr Nuclear Station Unit: 2 Disposition: N/A
. OriginitoctDamc Ch kekc/Daic |Czlculation No. | cvision

G.J.Patcl (NUCORE)/5-21-98 G.R.Stinson / 5-22-98 H21C-069 00
Ref.

Run # 930 - Bypass Leakage Rcleased from the SGTS Building (from Wetwell)

Control Card
NN (Number of timc intervals) = 7
NGOPT (Noble gas release option) = 1, corc generated noble gases (due to decay) leak

freely into Volume 1 during the event
TRANST (Transit time from release point to receptor) = 0
CHIQS (Reference value for site X/Q value) = 1.0 sec/mr3

TREACT (Time of reactor shutdown) = 0
T(1) (Time of incident) = 0
FRAEL (Fraction of halogen inventory that is available for release to Volume 1 in elemental

and particulate form) = 0.0246
FRAMET (Fraction of halogen inventory that is available for release to Volume I in methyl

form)= 0.01
FRANOB (Fraction of noble gas inventory that is available for release to Volume l) = 1.0

Volume I Card - U2 Containment
VI (Volume I volume) = 4.97E+5 ft3

J IRCFI (Rccirc rate in Volume I) = NIA
TRCI (Recirc start time in Volume 1) = NIA
PFIE (Volume 1 recirc filter elemental iodine purification factor) = N/A
PFIM (Volume I recirc filter methyl iodine purification factor) = N/A
RI (Volume I leak rate reference value) = 1.0 volumes/day
PFEF (Volume I exhaust filter elemental iodine purification factor) = 1.0 (Plateout Factor = 0 for all
time intervals)
PFEM (Volume I exhaust filtcr methyl iodine purification factor) = 0.0
LAMDA (Effectivc chemical spray constant) = N/A

Volume 3 Card - U1 Control Room
V3 (Volume 3 volume) = 1.31E+5 ft'
RCF3 (Recirc rate in Volume 3) = N/A
TRC3 (Recirc start time in Volume 3) = N/A
PF3E (Volume 3 recirc filter clemental iodine purification factor) = N/A
PF3M (Volume 3 recirc filter methyl iodine purification factor) = N/A
RV3 (Volume 3 air intake and exhaust leak rate, cfm) = 2530 cfm
PFIE (Volume 3 intake filter elemental iodine purification factor) = 0.894
PFIM (Volume 3 intake filter methyl iodine purification factor) = 0.889
CHIQ3 (Volume 3 X/Q's, sec/m3) = 1.0 sec/m3

FORMAT # NEP.DE.S.08-.O2-WX
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NUCLEAR ENGINEERING __ (Nex .. )

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Oncinator/IDt -Chkck/DatA | CaIcuhaion No. Rtvisim
G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 I H2 I C-069 _ 00

Ref.
Multipliers Cards
J (Interval No.)
DIEAK1 (Volume 1 leak rate multiplier)
DFIE (Volume 3 intake filter elemental purifi cation factor multiplier)
DFIM (Volume 3 intake filter meLhyl purification factor multiplier)
DRV3 (Volume 3 air intake rate multiplier)
DEX3 (Volume 3 air exhaust rate multiplicr)
W3 (Volume 3 atmospheric dispersion factor multiplier)
BRAT3 (Volumes 1, 2, & 3 breathing ratc ) = 3.47E-4 m31sec
'1' (Timc at the end of the time interval) (hrs)

J= 1 2 3 4 5 6 7
DLEAKI= O.OOE+0 8.90E-6 8.90E-6 6.13E-5 6.18E-5 5.74F-5 4.30E-5
DFIE = 0.0 1.0 1.0 1.0 1.0 1.0 1.0
DFIM = 0.0 1.0 1.0 1.0 1.0 1.0 1.0
DRV3 = 0.0 1.0 1.0 1.0 1.0 1.0 1.0
DRX3 = 0.0 1.0 1.0 1.0 1.0 1.0 1.0
W3 0.OOE+O 1.49E-4 IA9E4 1.49E-4 1.l0E-4 3.36E-5 8.55E.6
T = 0.25 2 7.73 8 24 96 720

FORMAT # NEI'.DPS-I)2.OO
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Nuc.F.AK ENGINEERING I(Next.....

Nine Mile Point Nuclear Station Unit: 2 Disposition: NIA
OnistrDt hce~x|CalcutwanNon~. |Revisio

G.J.Patel (NUCORE)/5-21-98 IG.R.Stinson / 5-22-98 00Or1i~oIa~Cekda ~~ctnnN.Rv~o
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Direct Shine From Unit 2 Secondary Containment

The containment shine contribution to Control Room doses is calculated by first calculating the
integrated 720 hour source tenn in the Secondary Containment. This is done by adding the
integrated isotopic activities at differcnt post-LOCA time intervals for containment & TIP leakage
and ESF leakage as shown in Table 2. The integrated activities in Table 2 include the occupancy
factors. The grand total of isotopic activities is input to RADIOISTOPE computer code (Ref. 3) and
decayed for time t = 0 sec to convert into the units of MeV-hr/cc-sec).

The activity concentrations from DRAGON Run No. R0833812 05/17/98 and R0833814 05/17/98
in units of curie-hours/mr are summed in Table 3 on the following pages.

RADIOISOTOPE INPUT

The integrated concentrations presented on the following pages in Table 2 are input to the
RADIOISOTOPE computer code for conversion into Mev-hr/cc-sec with zero decay time. A card
image of RADIOISOTOPE Run No. 0833001, Job No. 6161, Dated 05/20/98 is given in
APPENDIX A and the results are given below.

EnergyIntegrated Activity (Me-hr/cc-sec)
(Mev)82hr | hr 24 hr 96 hr 720 hr

0.4 1.07E+04 1.39E+OS 7.10E+05 1.61E+06 2.47E+06
0.8 5.65Ei04 3.14E+05 8.67E+05 1.35E+06 1.49E+06
1.3 2.74F+04 1.84E+05 4.19E+05 4.57E+05 4.57E+05
1.7 2.05E+04 1.358+05 3.01 E+05 3.34E+05 3.34E+05
2.2 1.62E+04 7.80E+04 1.27E+05 1.31E+05 1.31E+05
2.5 2.01 E+04 9.12E+04 1.23E+05 1.24E+05 1.24E+05
3.5 4.302+02 5.33E+02 5.33E+02 5.33E+02 5.33E+02

L� I
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
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Ref.
Direct Shine From Unit 2 Secondary Containment

The containment shine contribution to Control Room doses is calculated by first calculating the
integrated 720 hour source term in thc Secondary Containment. This is done by adding the
integrated isotopic activities at diffcrent post-LOCA time intervals for containment & TIP leakage
and ESF leakage as shown in Table 2. The integrated activities in Table 2 include the occupancy
factors. The grand total of isotopic activities is input to RADIOISTOPE computer code (Ref. 3) and
decayed for timc t = 0 sec to convert into the units of MeV-hr/cc-sec).

The activity concentrations from DRAGON Run No. R0833812 05/17/98 and R0833814 05/17/98
in units of curie-hours/mn are summed in Table 3 on the following pages.

RADIOISOTOPE INPUT

The integrated concentrations presented on the following pages in Table 2 are input to the
RADIOISOTOPE computer code for conversion into Mev-hr/cc-sec with zero decay time. A card
image of RADIOISOTOPE Run No. 0833001, Job No. 6161, Dated 05120/98 is given in
APPENDIX A and the results are given below.

Encrgy Intcgrated Activity (Mev-hrlcc qec)
(Niev) 2hr 8 hr 24 hr 96 hr 720 hr

0.4 1.07E204 1.39E+05 7.1013+05 J.61E+06 2.47LE+06
0.6 5.65E+04 3.14E+05 8.67E+05 1.35E+06 1.49E+06
1.3 2.741E+04 1.84E+05 4.19E+05 _ S7E+0S 4.57E+OS
1.7 2.05E+04 1.35S+05 3.01E+OS 3.34E+05 3.34E+05
2.2 1.62E+04 7.80E+04 1.27Y+05 1.31 E+05 1.312+05
2.5 2.01E+04 9.12Ei04 I.23E+05 1.24E+05 1.24E+05
3.5 4.30E+02 5.33E+02 5.33E+02 5.33E+02 5.33E+02

J
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OriginatodIDaic _ ChcckDc Ialculaionr tlo.Rvon

G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 H21C-069 00
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TABLE 2

CONTAINMENT & TIP LEAKAGE ACTIVITY (Ci-HRIM 3)

Nucide 0O1 hr 1.2 hr - 2-8 hr 8-224 hr 24-96 hr 96-720 br

1129 2.40E-10 6.8 110 1.07E-08 5.32E-08 2.78E.07 2.04E-06

1131 7.22C-03 2.05E-02 3.182-01 1.511E+00 6.781+00 1.83E+01

1132 8.69E-03 1.B9E-02 1.04E-01 3.811-02 4.03E-04 O.OOE+00

1133 1IA8E-02 4.082-02 5.6513-01 1.96E+00 2.98E+00 2.891E-01

1134 1.001E02 1.A2E-02 2.30E-02 4.I9E-04 1.84E-09 0.OOE+00

1135 1.34E1-02 3.46E-02 3.68E-01 6.33E-01 1.77?-01 9.27F.-05

1136 1.57E-05 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Br83 7.081-04 1.56E-03 8.89E-03 3.50B-03 4.42E-05 3.74E-14

MrU4 6.73E-04 6.131-04 4.1OE-04 3.69E-07 4.39E-16 0.00+00

Dr85 1.78E05 1.32E.10 1.19B-16 0.00E+00 0.00E+00 0.00O+00

B r87 3.17E-06 0.00E+00 0.002+00 0.005+00 O.OOE+00 0.00U+00

Kr83m 2.20E-02 5.23E-02 3.67E-01 1.88E-01 3.03E-03 0.00E+00

KrXSm 4.88E-02 1.21E -01 1.08B+00 1.19E+00 1.36E-01 1.95fi-06

Ki85 2.41E-03 6.84E-03 1.082-01 5.34E201 2.79E+00 2.04F+01

Kr87 7.29F-02 1.28F-01 3.62E.01 2.85E-02 6.49E-06 0.00E+00

KESS 1.24E-01 2.84B-01 1.88E+00 1.03E+00 2.71 E-02 0.00+00

Kr89 2.16E-03 5.952-08 0.00E+00 O.OO+00 0.00E+00 0.00E+00

Xel3Im 1.26E-03 3.572-03 5.64E-02 2.812-01 1.54E+00 1.00E+01

Xe133m 1.83B-02 5.16E-02 7.88E-0) 3.57E+00 1.27E+01 8.60E+0D

Xc133 4.40E-01 1.25E+00 1.95E+01 9.40E+01 4.24E+02 8.108+02

Xel35m 3.552-02 4.68ri-02 2.33E-01 2.632-01 6.54E-02 3.45E-05

Xe135 6.57E-02 2.1M3-01 4.44E+00 2.18E+01 2.23E+01 1.53E-01

Xe137 6.641:-03 1.44E-06 O.OOE+00 0.00E+O0 O.OOE+00 0.00E+00

Xe138 6.79E-02 1.562-02 1.48E-03 O.OOE+00 O.OOE+00 O.O+00

DRAGON Run No. R0833812, Job No. 9498, Dated 05/17/98 -

f'
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Nine Mile Poini Nuclear Station Unit: 2 Disposition: NI/A
Oritiear/Dmaw | Chckk iD - ionNo. Rcisiun

G.J"Patel (NUCORE)15-21-98 l G.R.Stinson /5-22-98 I H21C-069 I 00

RCf.

TABLE 2 (Cont'd)

______ ~ESF LF.AKAGE - 61 GPM ACTIVITY (Ci-HRIM3)

Nuclide 0-1 hr 1-2 hr 2-8 hr 8-24 hr 24-96 hr 96-720 hr

1129 2.30E-09 6.52E1-09 1.02E-07 4.94E-07 2.30E-06 7.40E-06

1131 6.92E502 1.96B-01 3.03E+00 1.4lE+01 5.64E+01 8.61F+01

1132 8.33E-02 1.8lF.-01 9.94E.01 3.58E-01 3.65E-03 O.OOE+00
1133 1A2E-01 3.90-,01 S.38E+00 1.82E+01 2.56E+O I 1.99I-+00

1134 9.61E-02 1.36E-01 2.19E-01 3.96E-03 1.6713-08 0.0011+00

1135 1.28E-01 3.31E01 3.51 E+00 5.92E+00 1.582+00 6.731E.04

1136 1.50E-04 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00 0.001+00

Brs3 6.79E-03 I.A9E-02 8.47E-02 3.293.-02 4.00E-04 0.001r400

Br84 6.46E-03 5.87E-03 3.91 -03 3.49E-06 O.OOE+00 0.00F.+00

Brss 1.70E-04 1.271-09 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

13r87 3.05-E05 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.00E+00

Kr83m 1.61E-03 8.03E-03 1.19E-01 8.87E-02 1.56F.03 O.OOE+00
Kr85m 1.69E-04 4.23E-04 3.755-03 4.08E-03 4.45E 04 5.2t)F.-09

Kr8S 1.65E-.0 1.09E-09 4.60E-08 3.64E-07 1.88E-06 6.04E-06

KrV7 2.56S-04 4. SIE 04 1.26E-03 9.85E-05 2.16E-08 0.00E+00

Kr8S 0.00E+00 0.00E+00 O.OOE+00 0.00E+00 0.001+00 O.OOE+00

Kr89 O.OOF.+00 0.00E+00 O.OOE+00 O.OOE+00 0.002+00 0.00+00

Xc13lm 1.23E-06 8.11,-06 4.41 -04 6.20E-03 8.94E-02 6.39E-01

Xcl33m 3.61E-05 2.34E204 1.17C-02 1.312-01 8.29E-01 5.41E-01

Xcl33 5.07E-04 3.30E-03 1.67E-01 1.97E+00 1.56E+01 2.31F+01

Xc l3Sm 1.60E-02 5.18E-02 5.61E-01 9.47E-01 2.53E-01 1.OE.04

Xe135 6.07E-03 3.86E 02 1.49E+00 8.1612+00 7.17E+00 3.602-02

Xt137 0.00E+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Xc138 0.00E+00 O.OOE+00 0.00O+00 0.00E+00 O.OOE+00 0.00F+00

DRAGON Run No. R0833814, Job No. 950 , Daed 05/17/98

I -.. ;.- _ .1 . .. - .... 1v
FORKMA-I F lMV~uv -x
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Nine Mile Point Nuclear Station Unit: 2 Disposition: NlA
1 riginworte . I Chnckewrf - Calculaion No. Rcvision
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Ref.

TABLE 2 (Cont'd)

0.720 CONTA INMENT+TIP LEAKAGE ACTIVITY (CO-HR/M3)

Nuclide 2hr Shr 24hr 96hr 720hr**
1129 9.21E-10 1.16E-08 6.48E-06 2.32E-07 I.OSE-06

1131 2.77E-02 3.46E-01 1.86E+00 5.92E+00 1.32E+01

1132 2.76E-02 1.3213-01 1.70E-01 1.7013E01 1.70E-0I

1133 5.56E-02 6.21E-01 2.58E+00 4.3711+00 4.481+O0

1134 2.42E-02 4.721E-02 4.76E-02 4.76E 02 4.76E-02

1135 4.80E-02 4.16E-01 1.05E+00 1.163E+00 1.1613+00

1136 1.57L-OS 1.57fi-05 1.57E-05 1.57E-05 1.57E-05

Br83 2.27E-03 1.12F,02 1.47E-02 1.47E-02 1.471E-02

Br84 1.29E-03 1.70E^03 1.70E-03 1.70E103 1.701E-03

Br85 1.78E-05 1.76E-05 1.78E105 1.7813-05 1.78E-05

B 67 3.17E.06 3.17E-06 3.17E.06 3.17E-06 3.17E.06

Kr83m 7.43E.02 4.41E-01 6.29E.01 6.31E-01 6.31E-01

Kr85m 1.70E-01 1.25E+00 2.44E+00 2.52E+00 2.52E+00

Wt8S 9.25E-03 1.17E-01 6.5 1 E OI 2.33E+00 1.OSE+01

Kr87 2.01E-01 5.63E,01 5.91 t,-0I 5.91E-01 5.91F.-01

Xr88 4.08E-01 2.29E+00 3.32E+00 3.33E+00 3.33E+00

, (r89 2.16II-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03

Xel31m 4.83E-03 6.12E-02 3.42E-01 1.27E+00 5.27E+00

Xe133m 6.99E-02 8.58-01 4.43E+00 1.20E+01 1.55E+01

Xe133 1.69E+00 2.12E+01 1.15E+02 3.70£+02 6.97E+02

Xel35m 8.231-02 3.151-01 5.78E1.01 6.1BE,01 6.18E301

Xe 135 2.79E-01 4.72E+00 2.65E+01 3.99E+01 4.OOE+01

Xe137 6.64E.03 6.64E-03 6.64E-03 6.64E,03 6.64E-03

Xcl33 8.35E-02 8.50.02 8.501SE02 8.50E-02 B.50E- 02

* Includes occupancy factor of 0.60
* Includes occupancy factor of 0.40

I EU)"lYJ l TAl kfl.DI 4&.. 'Dfl ,#-f fl
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
(ritinatofmctic checkerI2t-e CAlcu1aarion No. | Revision
G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 _ H21C-069 I 00

Rcf.l

TABLE 2 (Cont'd)

0.720 ESF LEAKAGE ACTIVITY (Ci.HRJM)
Nuclide 2hr Shr = 4hr 96hr* 720hr

1129 8.82E-09 1.11E-07 6.05E-07 1.98L-06 4.94E-06
1131 2.65-01 3.3013+00 1.74E+01 5.12E+01 8.57E+01
1132 2.64B-01 1.26E+00 1.62+*00 1.62E+00 1.62E+00
1133 5.32E-01 5.91 F.+00 2.41 E+OI 3.95E+01 4.03E+01
1134 2.3213-01 4.51 E-0I 4.55E-01 4.55E-01 4.55E201

1135 4.59E-01 3.97E+00 9.89E+00 1.082401 1.08B+01

1136 1.50E-04 i.50E-04 1.50E-04 1.50E-04 1.501JE04
Br83 2.17E-02 1.06E-01 1.39E01 OI AOE-01 1.401-01
Br84 1.23E-02 1.62E-02 1.62E-02 1.622.02 1.62E-02
Br85 1.70E.04 1.70E-04 1.70E-04 1.70E-04 1.70E-04
BrB7 3.05E05 3.05E-05 3.05E-05 3.05E-05 3.05E-05

Kr83m 9.64E-03 1.292-01 2.17E.01 2.18E 01 2.18E-01
Kr8Sm 5.92E-04 4.34E-03 8.42E-03 8.6913-03 R.69E-03
Kr8S 1.26E-09 4.73E-08 4.11E-07 1.54E.06 3.96E-06
Kr87 7.07E-04 1.97E-03 2.07E-03 2.07E-03 2.07E-03
Kr8S O.OE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
Kr89 O.OOE+00 O.0OE+00 0.00B+00 0.00E+00 O.OOE+00

Xcl31m 9.34E-06 4.502-04 6.65E-03 6.03E-02 3.162-0I
Xe133m 2.7013-04 1.20E-02 1.432-01 6.40E-01 8.57E-01
Xe133 3.81IE-03 1.71E-0I 2.14E+00 1.15E+01 2.071+01

Xel3Sm 6.78E-02 6.292-01 158E+00 1.73E+00 1.73E+40
Xe135 4.4713-02 1.53E+00 9.69E+00 1.40E+01 1.40E+01
Xe 137 0.OOE+00 0.002+00 0.00E+00 0.00E+00 0.00E+00
Xe l 3 0 08 O.OOE+00 0.00E+O00 O.OOE+00 0.00E+00

Includes occupancy factor of 0.60
' Includes occupancy factor of 0AO

rnQ-.~ N -~ - rI -tl .s ..siY
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/ALOiginaltortctc -- eckate Ucubaicn No. Rwsion

G.J.Parel (NUCORE)/5 21-98 I G.R.Stinsonf/ 5-22-98 1 H21 C-069 I 00
R.cF.

TABLE 2 (Cont'd)

TOTAL SC ACTIVITY ACTIVITY (Ci.HR/M3)

Nucide 2br Shr 24bT 96br 720hr

1129 9.74E_09 1.22E-07 6.7012-07 2.22E.06 5.99E.06

1131 2.93E-01 3.6413+00 1.931+01 5.721:+01 9.8913+01

1132 2.921E-01 1.39E+00 1.79E+00 1.79E+00 1.79P.+00

1133 5.8 8E-01 6.53E+00 2.67E+01 4.38E+01 4.48E+01

1134 2.56E-01 4.981-01 5.03E-0I 5.03E-D1 5.03E-01

1135 5.0711-01 4.39E+00 1.09E+01 1.20E+01 1.20E+O1

1136 1.66E-04 1.66F,-04 1.66E-04 1.66F,-04 1.6613-04

ar83 2.40E.02 1.1 8E-01 1.54E-01 1.54E-01 1.54E-01

13r84 1.36E-02 1.79E-02 1.791E-02 1.79E-02 1.791E-02

Br85 1.88E-04 1.88E-04 1.8813-04 1.8813-04 1.881-D04

BrS7 3.37E05 3.37E-05 3.37E-05 3.37E&05 3.371E-0S

Kr83m B.39E-02 5.703-01 8A47301 8.491L-01 8.493E-01

Kr85m 1.70E-01 1.2SE+0O 2.45E+00 2.5313+00 2.53E+00

KrS8 9.25E-03 1.171B-01 6.51E-01 2.33E+00 1.0513+01

Kr87 2.02E 01 5.65E1-01 5.93E-01 5.93E-01 5.93E-01

Kr8M 4.08E-01 2.2912+00 3.32E+00 3.33E+00 3.33B+00

Kr89 2.166E-03 2.1613-03 2.16E-03 2.166E-03 2.136E-03

Xel31m 4.84E-03 6.17E-02 3.4913-01 1.33E-.00 S.58E+00

Xe133m 7.022-02 8.701E-01 4.57E+00 1.27E+01 1.63F.+01

XeI33 1.69E+00 2.141F+01 1.17E+02 3.81E+02 7.18E+02

Xcl3Sm 1.50E-01 9.44E-01 2.ISE+OO 2.35E+00 2.35E+00

Xc 135 3.23E-01 6.25E+00 3.621E+01 5.392+01 5.401E+01

Xc037 6.64E-03 6.64E-03 6.64L-03 6.6413-03 6.6413.03

XcI38 8.351-02 8.50-02 8.SOE-02 8.50E102 8.50E-02

Includes occupancy factor uF 0.60

0' Includes occupancy factor of 0.40

'I
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Origit0LorIL1at CbeckcriDne CoaculkionNo. Revlsion
G.J.Patel (NUCORE)/5-21-98 G.R.Stinson / 5-22-98 H2 I C-069 00

Ref.
QADMOD INPUT

Unit I Control Room:

The unit control room is located SW of Unit 2 reactor building (Refs. 37 & 38.). The distances
between the center line of the Unit 2 reactor bldg and Unit I CR concrete iwalls are calculated bascd
on information given in References 38 & 40. The Unit I CR is analyzced for the occupancy at EL
277'-0" where the major components (control console, computers & bench boards) are located.
(Rcf. 40). The Unit I CR concrete shieldings are as follows:

North wall 12" concrete (Ref. 40)
East Wall* 8" concrete block (Ref.s 39f & 40)
South Wall 8" concrete block (Ref. 40)
West wall 12" concrete (Ref. 40)
Roof 8" concrcte (Refs 40.e. f & g).

* Concrete blocks are 75% solid corresponding to equivalent concrete thickness of 75% (i.e., 0.75%
x 8" = 6" of concrete).

Unit 2 Reactor Building:

K> The post-.OCA airborne activity resulting from the Containment & TIP leakage and ESF leaknae is
modeled in the area between ELs 386'-10" and 426'-3" (Rcf. 43). The reactor building walls
located above the 386'-10" elevation are sheet metal (Ref. 47) and assumed to provide no shielding
(Ref. 43.c). Thus, the thickness of these surfaces is neglected in the QADMOD geometry modcl.
The secondary containment airborne source term located above 386'-10" is modeled as a right
circular cylinder. The QADMOD shielding model is developed based the shielding associated with
Unit 1 CR and the source term developed in the previous section of this calculation. The dose points
are placed in the CR based on the most occupied locations and closer to the cast wall (see Figure 1).

Dimensions:

The dimensions shown below were taken from REFERENCES 38, 40, & 42. Tiese dimensions are
used in determining the boundaries that define the geometry model for QADMOD.

1. Distance from the center line of Unit 2 Reactor Bldg

CR East Wall
(53 1'-6" ) + (140'-0") = 671'-6" (Refs 38.a & 39.b)

North Wall
(67'- 6") - (2'-6") -(7"-6", = 57'-0" (Refs. 38.a & 40.a)

_~~- -.- ,^,- i.,,,.1 \ .. vi
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Ninc Mile Point Nuclear Station Unit: 2 Disposition: N/A
OnginworDat:e | Clrm~.w CacuIzRon ?io.| ion
G J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 _ H21C-069 _ 1 00

2 Elevations:

Top of RB Concrete wall
Reactor Bldg Roof
Control Room Roof
Control Room Floor

386'-10" (Ref. 43.c)
426'-3" (Ref. 43.c)
300'-0" (Ref 37.b)
277'-0" (Rcfs. 37.a,40.a, b,& d)

3. Control Room Shicld Thicknesses:

North wall .
East Wall*
South Wall
West wall
Roof

12" concrete (Ref. 40)
8" concrete block (Rcf.s 39f & 40)
8" concrete block (Ref. 40)
12" concrete (Ref. 40)
8" concrete (Refs 40.o, f, & g).

* Concrete blocks arc 75% solid corresponding to equivalent concrete thickness of 75% (i.e.,
0.75% x 8" = 6" of concrete).

Source Volume:

Radioactive source volume is calculated as follows:

Radius of RB sheet metal wall = R = 88'-0" (Rce. 47)
Outer radius of RB concrete wall = (83'-0") + (2'-6") = 85'-6" (Ref. 43.a)
Height of sourcc = H = (426'-3") - (386'-10") = 39'-5" (Ref. 43.c)

Volume- n R2 H = n* (88)2 * 39.417 = 958,956 ft3 x 7.481 gal/ fr x 3785 cc/gal
= 2.72E+10 cc

Boundary and Region Definition:

Origin is assumed to be reactor center line at elevation 386'-10'"

Boundary # Type Dimension

I cyl
2 cyl
3 plane
4 plane
5 plane
6 plane
7 plane
S plane
9 plane
10 plane

inner radius of reactor building center x=0, y=0, z=0, r=83'-4" = 2,529.8 cm
outer radius of reactor building center x=0, y=0, z=0, r=85.5' = 2,606.0 cm
top of RB roof @ EL426'-3"' z = 1,201.50 cm
top of RB concrete wall @ EL 386'-10" z = 0.0 cm
top of CR roof @ EL 300'-0" z = -2,646.68 cm
bottom of CR roof @ EL 299'-4" z = -2,667.00 cm
outer surface of CR cast wall x = 20,467.32 cm (671'-6")
inner surface of CR east wall x = 20,482.56 cm (672'-0")
outer surface of CR north wall y = 1.737.36 cm (57'-O")
inner surface of CR north wall y = 1,767.84 cm (58'-0")

FORMAT# NEND'.ES-O.OS.U12. Ol
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NfineMile Point Nuclear Station Unit: 2 Disposition: N/A
Ouigirsor/Datc C|eckcIl)uc | ulcuation No. |cision
G.J.Patel (NUCORE)/5-21-98 G.R.Stinson/5-22-98 H21C-069 00
{ef. I __

Region # Material Description
1 air airaboveEL386'-10"
2 concrete RB concrete wall
3 air airbelowEL386'-10"
4 air air region between RB and east wall of CR
5 air air region above the CR
6 concrete CR roof
7 concrete CR east wall
8 concrete CR north wall
9 air air region inside CR
10 air air region adjacent to CR north wall

QADMOD RESULTS

The specific activity in seven energy groups from RADIOISOTOPE and the geometry model shown
in Figure I are input to the QADMOD computer code (Ref. 2) to calculate the 30 day integrated
gamma due to the direct shine of the Unit 2 secondary containment.

The card images of input to QADMOD is shown in APPENDIX A, and the dose results are
presented in Table 6.

JOBs # 8174 dated 05121/98 calculates the 30 day gamma dose to the control room operator,

The QADMOD output normally identifies its final results as dose rates in units of mRern per hour.
Because the activity input to QADMOD was based on 30 day integrated concentrations in the
secondary containment (Ci-hrlm3), the QADMOD results are actually 30-day integrated doses in
units of mRein.

The highest dose of 5.03 Rem occurs at receptor Detector location Det I at the north-east corner or
the CR. This whole body gamma dose includes the occupancy factor mentioned in Reference 8. The
integrated whole body gamma doses at different time intervals are listed in the following table and
the QADMOD shielding model is shown in Figure 1.

K..
���.1
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Nine Mile Point Nuclear Station Unit. 2 Disposition: N/A
Ongnlor/Date - eckc l a Calculadoft No. ~ Revision

G.J.Patcl (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 IH21C-069 I
Rer

The whole body garnma dose in the Unit 1
following Table:

CR due to a LOCA at Unit 2 are listed in the

Post-LOCA Whole Body
Timc Gamma Dose
(Hr) (Rem)*

0 0
2 0.186
8 1.12
24 2.82
96 4.18

720 - 5.03

P From QADMOD Run No. 0833001, Job No. 8174. Dated 5/21/98

I

I r.1
FORMAT N rEu%*uSP*I-UMW
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Nine Mile Point Nucear Station Unit: 2 Disposition: NIA
OdgilmurlVwc . ldD Calcuhion No. RCVision

G.JPatel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 H21C-069 IO0
Ref.I

I

5 ..

, -_ . - --_-.-_ --_-.-_ ._ .., ._ . . . . _.

I

I
s

IV1

I Fieure 1 (ShieldingModell
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OriinatoriDatc I CckttIDci t C-|cULWon No. Revision
GJ.Patel (NUCORE)/5-21-98 | G.R.Stinson /5-22-98 | H21C-069 l 00

Ref.
Direct Shine From Unit I CR Filter

As halogens build up on the ConLrol Room filter, the filter becomes a gamma radiation source and a
dose rate concern for the CR operator. At NMP-1. the Control Room intake filter is located directly
above the Control Room at EL 300'-O" (Refs 40 & 44). The CR operating floor is located at EL
277'-0" (Refs. 40a & 40b). Therefore, the receptor location would be at 6' above the operating floor,
i.e., at EL 283'0" (277'-0" + 6'-" = 283'-0"). The charcoal filter is placed on a 6" steel channel
above the CR roof at EL 300'-0" (Refs. 40,44, & 45). The thickness of the concrete roof above the
CR is 8" (Refs 40e, 40f, & 40g). The filter is modeled as a point source. The post-LOCA halogen
integrated isotopic activities (Ci-hrs) on the CR filter from all radioactive sources arc given in Table
3 for the various time periods. The total integrated halogen isotopic activities are then converted to
units of Mcv-hr/sec using the RADIOISOTOPE computer code (Ref 3) and input to QADMOD
computer code to calculate the total filter shine dose in the CR. Using the units of (MeV-hrlsec) as
nput to QADMOD results in the output of QADMOD being in mRem rather than the normal
mRcrn/hr.

RADIOISOTOPE INPUT

The integrated isotopic activities presented in Table 3 are input Lo the RADIOISOTOPE computer
code for conversion into Mev-hr/sec with zero decay lime. A card image of RADIOISOTOPE Job
No. 9825. Dated 05/17/98 is given in APPENDIX A and the results are shown below.

Energy Integrated Activity
(MeV) (MeV-hry(sec)

0.4 8.87E+1I
0.8 4.39E+II
1.3 6.39E+10
1.7 4.49E+10
2.2 7.26E+09
2.5 4.83E+08
3.5 9.14E+07

-. l .n I - - at ,%rft:L .1, f tIlN IVrVKMJ NI a~-~-zl..t_^
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NUCLEAr ENGINEERING (Ncxt..)

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OnginmAorl)Lhc - Ctcker/Date CatcuIxion No. I Rcvision

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 H2IC-069_ 00
Ref,

QADMOD INPUT

1. The primary CR filter shine dose contributor to Unit 1 Control Room is the post-1LOCA
halogens accumulated on the CR filter located at EL 300'-O". The 8" concrete ceiling at El.
300'-O" above the control room is the only shielding between the CR operator and filter
source (Ref. 40). Thus, 8" thickness of concrete floor is input in the QADMOD geometry
model.

2. The CR filter is modeled as a point source due to its smaller size with respect to its distnnce
from the receptor.

3. The receptor is located at right below the source point and 6 feet above the floor at EL 277'-0"

Dimensions:

The following dimensions are taken from REFERENCE 40 and utilized in determining the
boundaries and regions that define the geometry model for QADMOD.

1. Elevations

CR Floor
CR Roof
CR Filter Housing Pad

277'-O"
300'-0"
6"

3. Shield thicknesses

Control building roof 8.0" concrete

Boundary and Region Definition:

Origin is assumed to be at 6" off the CR ceiling at EL 300'-0" where bottom part of filter is located
on 6" steel channel pad.

Boundary #
1
2
3
4

Region #
l
2
3

Type Dimension
plane space above the CR roof, x = -500 cm
plane top of CR roof at EL 300'-O", x = 15.2 cm (6" below the origin)
plane bottom of CR roof at EL 300'-0", x = 35.56 cm
plane CR floor at EL277'-0", x = 716.28 cm

Material Deseription
air source region above el 300'-O"
concrete concrete ceiling above CR at EL 300'-0"
air CR space above EL 277'-0"

-Prunevir~ - mT r -0 r I&ia :.fue U .* I
l'UKM^t r Wlrs:zt- _ ,
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Nine Mile Point Nuclear Station Unit: 2 . Disposition: N/A
Otingtorwa/rm e .Ch|cke D e Calcuhlianto. I vsion

I G.J.Patel (NUCORE)15-21-98 I G.R.Stinson /5-22-98 1 H) IC-069 |00 J
Ref.

Sketches:

0

x CR Filter - Point Sourcc

EL 300"
02. �

CR Ceiling

X EL 283'-0"
Dose Point A I

Control Room Floor at EL 277'-O"

~~.1 FORKMAT I Nfr rDI¢Jz-Ub-1l to Ao
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Oni:nnror/Dajt Checker/Date CQ&eulton No. Rcvisio

G.J.Patcl (NUCORE)/5-21-98 G.R.Stinson /5-22-98 H21C-069 0°
Rcf.

QADMOD RESULTS

The specific activity in seven energy groups from RADIOISOTOPE, and the geometry model shown
on the previous pages is input to the QADMOD computer code (Ref. 2) to calculate the 30 day
integrated gamma dose from direct shine of the CR filter.

The card images of input to QADMOD is shown in APPENDIX A, and the dose results are
presented in Table 8.

QADMOD Run No. R0833001. JOB # 8601 dated 05/21/98 calculate the 30 day gamma dose to the
control room.

The QADMOD output identifies its final results as dose rates in units of rnRem per hour. Because
the activity input to QADMOD was based on 30 day integrated activity in the CR Filter, the
QADMOD result is actually 30-day integrated doses in units of mRem.

The dose at right below the source point is 1.41E-01 Rem. This 30 day dose includes the adjustment
for control room occupancy through the X/Q s used in the DRAGON runs which provide the
halogen activities on the CR filter.

I
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NUCI.FAk ENGIVEERING - (N| xt-)
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OriginmorlD~atc Icheckendl)= CAICia12tion No. Revision

G.3.Paitel MN CORE)/5-21-98 I G.R.Stinson / 5-22-98 1 H21C-069 - 00

TABL& 3

lDNTEGRkTF:D ALUOGENq ACTIVITY ON CONTROL ROOM FIL.TER (0-720 Hit)

CONTAINMENT 11 TIP LEAKAGE 0-IHR (LI-EMI)

JSOTOPF. 0-1 br 14 hr 5.24 br 24-96 hr 96-720 hr Total

1-129 D.OOEtOO 1.20P.09 2.752-09 1.24E2.0 1.07E.07 1.23E.07

1.131 1.56E-03 3.57E-02 7.54E-02 3.02E-01 9.14E.01 I.33E-+DO

1.132 1.8IE-03 1.64E-02 2.242-03 3.82-S05 O.OOE00 2.05E-02

1.133 3.18E-03 6.53C-02 1.03E.01 1.33E01 1.32E-02 3.1SE-01

1-134 1.96E-03 6.90E-03 2.67E OS 0.002+0O 0 O0E'-00 8.79E-03

1.235 2.85E 03 4.59E.02 3.45Et02 7.92E.03 4.2MED06 9.12E-02

1-136 1.84E.09 0.00r+00 O.OOE+DO 0.00r*00 0.00E+00 1.84E-09

CR-63 1.482-04 1-37E-03 2.06E-04 2.00E.06 0.00E+00 I.73e2-03

BR-SJ 1.22E 04 2.26G04 2.41E08 0.00oeoo0 0.00WE- 3.ASE04

n R-5 1.142-07 0.002+00 0.00E+00 .00+0 0.00E+00 13.14E.07

1R-87 0 00+00 0.OOE+0D0 O.OOE+.00 0.OEi.00 000.E+00 O.0E+0O

TOTAT. I.IGE-02 1.72E.01 2.18E-01 4.43E.01 9.272-01 1.77E+00

DRAGON RIUNI R0633SI . JOB S 9407, 05/17/98
CON7AINMENT & TIP LEAKAGE 1-720HR (CI.HRS)

I.SO OPE 1-2 hr 2-. hr 8-24 hr 24-96 hr 96-720 hr Total

1-129 000.E+00 2.54E-10 IA7-09 6.65E.09 5.60-08 6.70E08

_1-131 7.40E-O5 7.49E-03 4.20B-02 I.622-01 4.972E.01 7.09E 0l

1-132 6.57EO05 2.112E.03 1.20E 03 9.77E.06 0.00E+00 3.30E-03

1.133 1 47E.04 1.31E-02 5.512-02 7.13E402 7.15E-03 I A7E.01

1-134 4.592-05 3.182X4 IA.43E-OS 0.00E+00 0.OOE+0O 3.7SE-04

1.135 1.24E-D4 S. 15-E03 I.84E-02 4.25E-03 2.272E-06 3.095-02

1.136 O OOE-00 O.OOE*00 0002.00 0.00+00 0.00E+00 0.00E+00

BR-83 5.42E-06 I.73E 04 1.1 E-04 1.07E.06 O.OOE+00 2.390F04

RR-84 1.82E-06 4.46E.06 1.20E-08 0 002E00 000.E+00 6.292-06

B R-SS 000E00 0.00200 t.OOE+00 0.002*00 0 00E+00 OW.00E2O

DR4t7 O.OOEi 00 0.e0 O .OOE 002*0 + O.OOE+OO 0.00E+0O O.OOE+00

TOTAL 4 64E.04 3.13E.02 1.17E-01 2.36E.01 5.04E-01 8.90E-01

DRAGWN RUN R0833812. JOB #90493.05/17/98 _____

INTEGRATED HALOGFN ACTIVITY ON CONTROL. ROOM FILTER (0-720 HR)

_ FS LEAKAGE 0-HR (CI-HRS)

ISOTOPE 0-1 hr .l hr 8.24 hr 24-96 hr 96.720 hr Toual

1-129 4.9E.10 L.SE2-08 2.64E208 3I19E.07 1 03E406 1.19E-06

1.131 150E-02 3A3r01 7.522E01 2.902+00 8.75E+00 1.28F.I01

1.132 1.74E,02 1.57E-OI 2.152-02 .75E.04 0D00E+00 1.96EI02

1-133 3.05OF_-02 6.272-01 9.t7E.01 1.27E-00 1.27E.01 3.04E+00

1-13J 1.3E-02 6.53E402 2.56E.04 8.04E.10 0.00o+00 6.44E.02

1.135 2.74E-02 4.40C,01 3.31E 0I 7.61E-n2 4.03E-05 6.75F-0I

21136 1.76E-08 0.00E+00 O.OOE44A 0.00E00 000.00E+ 1.76E208

UR.83 1.42F.03 1.32E-.O- 1.97E-03 1.Y2E.ns 0.00E-.00 3O662.02

BR-34 1.17F.03 2.17E.03 2.31E.07 0.OOE+00xl U.0OEO, 3.34E.03

BR-SS I .IOE06 £.34E.10 0.00E+00 0.001lox 0. XF)F+00 I.1OE-06

1R.87 8.96E211 0.00E+O0 0.00E+00 0 OE F00 OI 0. +00 9.96E2- I
K2

TOTAL I .122E.01 I 1.65E200 I 2.09E.00 4.25E*tOO 8.912E00 I.70E+DI
_

FORMA1' # NEP.V1LS_-f)N.U1Q-.0
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NUCLEAR ENGNLlEERING __ | (Ncxt . )

Nine Mile Point Nuclear Station Unit: 2 Disposition: NIA
Origirworflme OrekuDate C 2ia~l±ula No. Rvso

G.J.Patel (NUCORE)/S-21-9B G.R.Stinson 1 5-2-8 IC- .0

Ref
TABLE 3 (Cont'd)

INTEGRATED HALOGFN ACTIVITY ON CONTROL ROOM FlLT=Q (0.720 HR)

ESF LEAKAGE 1.72011R (Cl-IMS)

ISOTOPE 0.2 hr 14 Shr 1- hr 24.96 hr 96.720 hr Total

1.129 0.00E400 2.422-09 1.40E-08 6.34E.06 5 S4E-07 6.34E 07

1-131 7.01 0D4 7.15E-02 4.00E-01 1.55E+00 4.72E+DO 6.74E+00

1.132 6.30E-04 1.93E.02 1.14E-02 9.31E-OS 0.00E*00 3.14E-.02

1-133 IA.IE-0] 1.25E-01 5.25E-01 6.79E-01 6.EOE-02 1.40E+00

1.134 4 40E-04 3.04E-03 136E.04 A.25E-10 0.001+00 3.62E-03

1-135 1.19E-03 7.781-02 1.76E-01 405E-02 2.16-O05 2.06E-01

1-136 0.00E+OO 0.00E2*00 0.00E00 0.00t2E400 0.00E+O0 O.OOE40

BR-B3 S.19E-05 1.65-E03 1.OSE.03 1.02E2-05 0.0F.+00 2.76E-03

a R-84 I.75E-OS 4 2S2-05 1.238-07 O.0EE+O0 0.00E+00 6.04E-t5

BR-S5 0.0OE+00 0.OOE+OO_ 0.00E+00 O.OOE+0 O 0.00r+0w 0.00E+00

BR-87 O.OOE00 0 XOE.00 0.00+00 O.OOE+000 0.OE+00 0.00E+00

TOTAL 4.45E-03 2.98E-01 1.-12E+00 3.27E+00 4.79E+00 8.47E+O0

DRAGWN RUNIt R08f33SI4. JOB It 9501 05/17J98

BYPASS LEAKAGE 0.6 HR (Cl-HRS)

ISOTOPE 0-6.86 hr 6.16.8 hr 8-24 hr 2J496 hr K-720 hr Totul

1.129 0.00 0oo 0.00+00 2.70E-10 1.21E-09 1.05E-08 I.20E-08

1.131 I.66E.03 5.66E-04 7.702E03 2.979E-02 8.98E202 1.29E-1

1.132 6 1 .E-04 9.102-05 2.20E-04 1.97E-06 0.00+E00 9.94E.04

1-133 3.01F-03 9 46E-04 I.0E-03 1.301E-02 1.30E-03 2.84E-02

1.134 '.24E.04 3.PSE-06 2.622-06 0 OOFtOO O.OOE+000 2.3n E-04

1-135 2.07W3-03 5.21t-04 3.38E-03 7.78E204 4.13E-07 6.76&-03

1.136 0.00E+00 000E.400 0.00Q+00 0 0OE+00 0.OOE*0 a OOE+00

BR-S3 S.7SE-OS 7.099-06 2.02E2-0 1.96E-07 0.00+Ex0O 8.59E-0O

BR-34 6.85E.06 S.14E-09 2.37E-09 0.002+00 O.OOt+00 6.86E.06

DfK-*5 2.46E-09 O.OOE 400 0.00r+00 0 OOE+0 O O.0OE+00 2.46E-09

BR-.6 O.0004.0 0.00E100 O.002+&00 0.001E+M 0.00F.+00 ooor4+oo

TOTAL. 7.71E-03 2.14E-03 2.14"-02 4.35£-02 9.1 E-02 1.66F,-Ol

DRAGON RUN 8 R0833517,JOB f 9564.0511791

rBYPJASS LEAKAGE 6.16-1.0 HR (Cl-HiRS)

ISOTOPE 0-6.16 hr 6.16.- hr 8.14 hr 24-96 hr 96-720 hr ToLal

1.129 O.OOE400 O.OE+00 IA7E-10 6.62E-10 5.73E.-09 6.54E 0O

1-131 O.OOE00 1.54E.04 4.19E-03 J.61E-'02 .89E.02 6.93E-02

1.132 0.00E+00 2.34E-O.5 1.201-04 9.74P.07 0.00E+00 1.44E.04

1.133 O.OOE+00 2.56E-04 5.50E-03 7.09E-03 7.08E-04 1.36E.02

1-134 0.000 E * .92E-07 IA31E-06 0.002E00 0.OOE+00 2.32E-06

1-135 0.02EW00 1.411-04 1.t4E-03 4.24E-04 2.25E.07 2.41 E-03

_ 1-13o 0.00o-+0 O.FW.00 O.002n 00DUE+00 0.00E+00 0.00E+00

DR.13 0 0000 2.0611-06 1.10-05 1.07£-07 0.00E+V0 1.32E.0S

Ef-t4 0.0011400 1.61E.09 1.29E-09 O.OF..00 0.00E00 2.97E-09

1R-.S 0.00E+00 4.34E10 0.00E-20 0.001V(1 O.OOE+OO 4.34E.210

UIK.37 0 OE+00 O.OOE2+O 0.001E3.0 0.00E.IXJ O.OOE-00 0.nOE00

TOTAL 0.00E00 5.77E-04 1.17E2-02 2 36EL'2 4.96E-02 3.55E.02

DRAON RlUN ROS33SIO. JOB 13 9563. 0517/981

KA'

I I CAI) k-kArm
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K> Nine Mile Point NuclearStation Unit: 2 Disposition: N/A
r

G.J.Patel (NUCORE)I5-21-98 I G.R.Stinson /5-22-98 -I 1121I0-069 I00

I T__ _ _ _ _ _ _ __ _ _ _ _ _ _ ABLE 3 (Coat'd)
INEGRATED _HT)ALOGEN ACTI _ON CON =OL ROOMM F MR-720HR)

BYPASiS LFAXACJ: 2.0C.96i MR (L.H1ASI
_

ISOTOrE 0-9.61 hr 9.61-24 24 96 hr 96-720 hr Total
1-129 0.002+00 .-IM0D 6.74E-10 5.342.09 665r-09
1-131 2.20E-04 3.33E-03 1.64E-01 '.932-02 7.03E-02 _

1-132 2.18E-05 7.48E-05 9.92E.07 0.00E+00 9.76E-0S
1.133 3.52 E-04 4.89E-03 7.23E-03 7.21 E-04 1.32E.02 _

1-134 4.16E-07 4.06E207 0.00E+00 0 00E+00 3.222-07
1-135 1 74E.04 I.52E-03 4.32E-04 2.29E-07 2.13&03 _

1.136 0.OOE+D0 O.OOE2+00 O.OOE.00 0.00E+O0 0.OOE+00 _

IIR-83 1.95-06 6.98E-06 1.09E-07 0.OOEtOO 9.04E206
DR-84 3.I5-10 1.60E I0 O.OOE+00 O.OE200 S.45E-10
DR-Rs O.OOE4o0 0.002E00 O.W2E+00 O.OOE+00 0.00+00

DR-37 0 0E0400 0.OoE+00 O.OOE+00 o.oo:o00 O.0WE+0 _

'TOTAL 7.69E-04 I.032-02 2.412.02 5.05E202 8.57E-02

DRAGON RUN # R0833919.5.08 # 9513.05/17/96 ___

BYPASS LEAKAGE 9.61-13,09 FIR (CI.HRS)_____ ____

ISOTOV1| 0-9.61 hr 9.61-13.09 hr 13.09-24 hr 2A.96 hr 96-720 hr Total
1-129 0.00E*D I 1.96E-10 1.23E.09 8.09-09| 7.01E-08 | 7.6E-0
1l131 OOOE.00 5.66E 03 3.46E-02 1.96E.01 5.93-01 8.36E-01
1.132 0 002E00 2.45E-W 3.012E04 1.19-OS O.OOE+00 5.64E-04
1-133 O.OOE..00 E.26E-03 4.19E-02 8.68e.02 8.66E-03 1.46E-01
1-134 O.OOE*00 1.35E-06 3.10E207 0.00E+00 0.002.00 1.66E-06
1.135 0o0E+00 336E-03 1.112E02 5.1SE-03 2.75E-06 1.96E-02
1-136 .O0F+OO 0.002+00 0.00EWO O.oOE+00 0.00E+00 0.002o*0

BR-3 o 0.00E+00 2.26E,05 2.97E-O5 1.31 06 0.00C+00 5.362-05
fSR-84 0.00E+00 3.0SE-10 0.04OOE+W 00 O20 o.00E+00 3.9&E-10
DR-85 o WnF+oo 0.00e.00 0.00E+00 U.DOE+00 0 004200 O.DOE+0
IIR.E7 0002E+00 0.00E+00 0.00E+00 0.00E+o0 0.00E+00 0.00E400

TOTAL 0.00E o00 1.76E-02 S.79F.02 2.90r-01 6.07E201 .00(E0DO

DRAGON RUN 8 R033820. JOB 11 9514.OS/17198
BYPASS LEAKAGE 13.9-14.04 HR (CJHRS)_

ISOTOPE 0.13.04 br 1304-14 hr J4.04.24 hr 24-96 hr 96-720 hr Tolal
1-12') 0.002+00 0.00E+00 4.06E-10 3.05E.09 2.64E-08 2.992-A8
1-131 0.004E+00 7.962-04 1.14E-02 7.UE.07 2.5E-01 3.12E-02
I-132 0 OOE+00 1.33F,-S 7.64E-05 4.49E.06 0.0 E+00 9.92E-05
1-133 O.2+*00 1.I0E-03 1.35E02 ,1.27E-03 3.26E.03 5.06E-02
1.134 O.0E+OO _3.13W-08 4.133-03 0 0OE+00 0.00E+00 7.26&03
1-135 n.002+00 3.E4E-04 3.39E-03 I.9SE-03 I.03E206 5.73E.03
1-126 0.00E+00 0.00E*00 0.001:+00 0 ODE4 O 0.00E00 O.OOE+00
8R-S3 0.002.i-0 1.73E-06 7.49E-06 4 92E-07 0.00+00 9.71E-06

DR4S4 D.oOE.0 O.OEt+00 0002+00 O.OOE+tX) 0.OOEt00 0.(IO2+00
BR-85 O.0F,+000 O.OOE+0200 0.00*00 0.()OOE'XI 002.O 0.00C...

DR.37 0 00L.00 O.0E0*00 O02400 0 002E.1x) 0.0o0+00 0.002+00
TOTAL. 0.002E00 2.30F,03 2.24E-02 I.09E-u1 2.21l-0 3.682-01

DI1AM~N RUN V R0833S21.JORl 9515.05/17198

I

-I
YtFORMAT PIV l.).i-~
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NUCLEAR FNGINCERING (Ncxt )

~ tNine Mile Point NuclearStation Unic: 2 Disposition: N/A
Odrinatr/WD.A CacckerfD=A CaIculdOA No. Revision

G.J.Patel (NUCORE)/5-21-98 IG.R.Stinson /5-22-98 I H21C-069 I00
Ref.

TABLE 3 (Conl'd)

INTEGRATE1:D HALOGEN ACnVITY ON CONWROl. ROOM FILTER (0.720 RR)

HYPASS LEAKCAE 14.04-17.04 JIR (CI.HRS)

ISOTOPF. 0.17.04 hr 17.04.24 hr 24-96 hr 96-720 hr Totat

1-129 3.1608-10 1.67E.09 1.73E08 1.502F07 1.69E07 _ __

1.131 9.01E-03 4.68E202 4.21E.01 1.28$-400 1.76E+00
1.132 1.09E-04 1.6LE-D4 2.54E-05 OWO.E+00 3.1SE-04

1-133 1.16E-02 S.31E,02 1.SSE-01 1.85E-02 2.68E-01

1-134 6.92E.0 B 2.8E3-s 1.17E8IO O.OOE-tDO 9. 01 E.OS . -

1.135 3.48E-03 1.19E.02 I.2I E-02 5.86E.06 2.65E,02

1-136 0.00E*00 O.E.0 00 0.008E+0 O.OO*00 0.OOEE 00
BR-13 1.06E-05 1.t28-0S 2.79E.06 O.OOE+00 3.16E.0S

BDR-4 0.00oor:00 0 00EI00 0.00E*00 O.OOE.O0 0.00E+00
BRR85 0.00E+O0 O.0E0400 O.OOE00 0.OOE+00 0.008+00
BR87 00 DOE+00 0.00E+00 0.00E+00 0.00E+O0 0.00* OOE

TOTAL 2.A2E.02 1.12E-01 6.17E-01 1.302+00 2.05E+00

DRAGON RUN E R0333122.10B #9516, 05117n_

BYPASS LEAKAGE 17A.019.04 UK (Cl-HRS)

ISOTOPE 0.17.04 hr 17.04-19 hr 19.04-24 hr 24-96 hr 96.720 hr Total

1-129 O.0OE+00 1.78E-10 t.82E-10 1.2RE-08 I.E-07 1.25E207

r-131 0.0015i00 5.02E,03 2.46-02 3.32E-01 9.46E-01 1.29E+00

1.132 O.OOE.00 3.13E805 6.51E-05 1.8-EO05 0.001W0 1.152-04

1.133 O0E4'00 6.07E-03 2.71E.02 1.37E-01 1.37E-02 I.64E-01

1-134 OOE+00 6.37E-09 432E.09 .OOEiE00 O.OOE+00 I.017r.06

1.135 000E+200 1.55-03 S.59E-03 S.20E-03 4.35E306 1.53E-02
1-136 O.onE+00 O.OOE+00 O.OOE+00 0.00DO00 0.00E+00 O.OE+00

uS-33 O OOE.00 3.10E-06 6.66R-D6 2.07E-06 V.00E+200 L.1E-os
BR*-4 O.OOE20O 0.00*+00 0.00E+00 0.008E00 0.008+00 O.02E+O0

3R-85 0.00I+00 0.0013+00 O.OOE+00 0.00E4 00 O.0E+00 0.002E+0
BR-S7 O.OOE+0 0 OoE+00 000E+0 0.002E+00 0.00E+D0 0.00 E00

TOTAL 0.00E DO 1.27E202 5.74 U02 4.57E-01 9.60E801 IA.492+0

DRAGON RUN U R0833823. J08 9517.05117/98 .

BYPASS LEAKAG(;E 19.04-24.0 HR (Cl-HRS)

ISOToPE 0.19.04 br 19.04-24 hr 24.96 fir 96.720 fir Total

1-129 0.00+-00 2.47E-09 7.17E8.S 6.21E -07 6.95E-01 |

1-131 0.00E+00 6.82E.-02 1.758400 5.29r+00 7.1IE+O
1-132 O.OOE2+00 1.39=44 I.05E-04 0.0200 2.44E-04

1-133 O.00E200 7.3912-02 7.68E-01 7.66E.02 9.192-01
1-134 0.006*00 5678-09 _.852-30 0.002.00 636 .09

3-135 O0E2400 1.431-02 4.59E-02 2 '32-OS 6.02-02

1.136 OWE0400 0.002+00 0.00+00 0.00F*00 0.00*F00 | - _

FIR-83 0.00E+D0 1.43E-05 1.16E-05 0.00onn00 2.59-05 |

flR-84 0.00E+00 0.00e+w0 0.002Et0 O.OOE+0 O 0.00WEt0

UR-85 0 OOE+00 0.00+00 000+00 W 00 0.00+00 .DOtW |

BR -S7 0002+00 0 0024 0 0.008*00D 00. 00) 0.00E+ 0 m_

TOTAl D.008+00 1.57B-01 2.56E*00 5_37E#00 I 098.00

DRAGON RUN* R0633824, JOBh 9519. 05/17/96
Iu u u Lf NI**4~ nrUFr4lll W OV-1 -AJ&m-� ...... I %---1
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NUCLEAR F.NGINVERING (Next_

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
GJn.inaeulLc CRE - 1-8 l CGICUMRNo. -t-o|2cv2si.

I LGJ.Patel (NUCORE)5-21-98 G.R.Stinsonl 5-22-98 1 H21C-069 I 0 o
Ref

TABLE 3 Cont'd)

__ INTEGRATEOD HALOGEN AC1lvtTY ON CONTROL ROOM FILTER (0-720 KR)
.

BYPASS LEAKA(:I U.0.96.0 HU fr-iWRAI
_ _

ISOTOPE 0-24.0 hr 24.- hr 96-720 br Total

1.129 0.001.00 1.OIE-07 1.75E-06 I.65E-06_

1-131 0.001+00 2.36E.00 W. W I+0 1.73E4.01 _ _ _ _

1-132 .OOE+O 1.37E-05 0.0E+000 I.37E-05

1.133 0.0000 6.6SE-01 2.16E-.01 9.01E EOI

1-134 0.00*00 0.00E+00 0.0011*00 0.001E*
1-135 0.00E*00 1.71E-02 6.SSE-05 1.72E-02

1.136 o.ooE00 0.00-00 0.0000 0.00 00 .OOE+O

BRRS3 0.002*00 I.56E-06 0.002+00 1.56E-06
BR-84 0.00E+00 000O.OOE+0 . 00 00o.00 o nE+
B R-S5 OOEtO0 0.00100 0.0O+00 0.00100E4O
BR-S7 0 001.00 0.00E+00 0.00gE+00 0.00F+00

TOTAL 0001E+00 3,06E500 l.SIE+01 1.82E+01
DRAGON RUN O R0933325. JOB #9520. 05/1719

BYPASS LEIAKAGE 96.0-720.0 HR (CI-IIRS)
ISOTOP£ 0-24.0 24-96 hr 96&720 hr Total _

1-129 O.OOE+00 0.00E+00 126E-06 1.281-06
1-131 OWE+D00 0.00E+00 7.13E+00 7.130SOO

1.132 O 0E0.00 O.O0E+00 O.O0E+00 0.00E+00 _

1-133 0.00E+00 O.OOEs00 1O.52E-02 1.52E-02

1.134 0 OOE+00 0.00E+40 0.00E+00 O.O0E+00

1.135 0 00E+00 O.00E+00 1.54E-06 1.54E.06

1-136 0.00oroo O0 0.00E*00 0.00140 O. 0_E+OO
ER-13 0 OOE+00 0.00e+00 0.00E*00 0.00E1+00

DR-84 0.00E+00 O.OOE+00 o.OOE+00 0.00E200
13R-65 0 OOE+DO O.OOE400 0.00E+*0 O.0r00100
DR-87 O.OE+DOO 0.0OE20 0.00E+00 0.O0E+O0

TOTAL O.O0E+00 0.01+D0 7.I5E+00 7.I5E+00

DRAGON RUN a R0933326. JOB # 9521. 05/17/9
- ---- ------- - -

BYPASS LFAKACLI RW/RB VE:NT RELEASE (Cl-HRS)=SOTOPE 0-1.71 hr 1.11-2.67 hp 267-3.0S hr VA-..0 hr 8-24 hr 24.96 hr 96-720 hr Totnl
1-129 0.001E40 0.00E+00 0.001+00 1.SOE-10 2.13E4- 2.03E-08 3.079E07 3.30E-07
1-131 3.55e-06 8.14E-05 7.25E-0S S 30E.03 6.04E-02 4.8E-01 2.38E+0O 2.931.t.0l
1-132 3.24E-06 5.V9E-05 4.51E-05 2.33-.03 1.20E-03 2.14E-05 O.OOE+00 2 66E.03
1-133 7.061106 1 59E-04 1.39E.04 4.21E-03 7.601-02 1.94E-01 2.90S-02 3.09E-OI
1-13-i 2.365.06 3.06E005 1.74E-05 1.62E.-O 1.17E.05 0.00F4D0 0.WE+00 2.3411(I;-
1-135 S.981-n6 1.23E.04 I.07E-04 5.67E-03 2.30E-02 1.01IE02 8.99E-06 3.90v.02
1-1t6 0.00E2+00 0.00E+00 0.00E+00 O.OE+00 0.00E+00 0.00E+00 0.005*0W0 OOF.+00
BR-83 2.67E-07 4.97E-06 3.76E-06 L.ISE-04 1. I I E-04 2.36r-06 O.t0OE00 2X7-t01
IIR-84 9.61E-08 t.86E.07 3.6S1.D7 I A9E-06 1.001-0; O.D0E+00 0.0OE+00 2.85S-.0
BR-15 0.00r+00 o.onE+00 O.0O0*DO 0 OOE+00 O.OE40 0.00E+00 O.OE+D00 0 01U1E+.

nR.82 0.00E*0 o.oOE+00 O.OOE+00 01.OE*')W 0.001+00 0.00E+00 0 OE+00 0 t0EIUt
TO rAT, 2.26E 05 4.65E-04 3.85E504 2. IAS-02 1-61501 8 6.92E-01 2.41*+00 3.2SE+.0(

DAGON RUNS R0833327.JOB#9522. 051719S

. ~ ~~ ~ ~~~ ~ ---- '~~- - rD*sr"M: i - : sv.-48.
tUKMAI IT nNEr--IWI-jv.-UU
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NUCLEAR ENGINEERINGONx_

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Originator/EDtc Checkcr/DAW C3Iuluion No. Revision

G.J.Patcl (NUCORB)15-21-98 G.R.Stinson / 5-22-98 I H2 I C-069 I 00
Ref.

TAIILE 3 (Conl'd)

INTEG RATED HALOGEN ACTIVITY ON CONTROL ROOM FILTER (0-720 HMR
INYPA-14% TSAWArr. VTA 1PAVC PAWL fC1.VM1q1

ISOTOPE 0.2 hy 2-3 hr 3-2.4 hr 24.96 hr 96.720 hr Toi..1

1-129 |O.OOE400 1.26E.I 0 931E.20 8.35E.09 1.23S-07 I.32E.07

1.131 2.04E-04 3.74E-03 2.70E*02 2.01E-01 9.56ED01 1.19E#OC

1-132 1.97E-04 1.16E-03 5.79E-04 9.27E.06 0.OOF.+40 1.95E-03

1.133 4.08E-04 6.61E.03 3.42B-02 8.06E.0' 1.17E-02 1.34.-01

1-134 1.63E204 2.34E-04 5.96E.06 0.00E+00 O.OOE+00 4.03E-04

1.135 3.50E-04 4.25-E03 1.06E-02 4.26E803 3.64E.06 1.95E-02

1-136 0.00200 0002*+00 O.OOEt00 0.00E+00 000 *OE0 O0OOE+00

DR-83 1.62E-0S 9.S6E-0S 5.3SE-05 I.O12E06 0.00E+0 1.70E-04

BR.84 7.94E.06 3.98E-06 s.16E.09 0.00E400 0.00E*00 1.19e-05

BR*S5 4.28E-09 0.OOE+00 0.00E+00 O.OOE+0 0.00 00 4.29S-0O9

BR87 000*0O 0.00o+00 O.0oo+0a O.OOE+0 0.00E+00 O.OOE+0t

TOTAL 1.35E2-3 t.61E-02 7.24E.02 2.S6E-01 9.6SE201 1.34E+00
-A-N -R -nJ9 1711/

BYPASS LEAKAGE. SGTS BLU -DRYWELL (CI.HRS)

ISOTOPE 0-0.9 hr 0.9.1.36 hr 236-Bhr B.10.58 hr 10.5S-24 hr 24.96 hr 96720 br

1-129 0.00E+00 0 00+I00 6.64E-10 5.7IE-10 6.57E-09 79 IE.OS 1.29E.06

1-131 2.16E-07 4.01E05 1.96E202 1.67E-02 I.56E-01 1.90E+00 9.91E+00

1.132 2.43E-07 4.10E.05 S.92E-03 1.55E-03 2.13E.03 S.11 E-05 000E+00

1-133 4.3SE,07 1.07E-OS . 3.46E-02 2.64E-02 2.26E-01 7.44E-01 1.17E.01

1.134 2.4SE-07 3.59E-OS 1.20E-03 2.-SE-05 5.92F-06 3.63E-10 O.OOE+DO

1-135 3.90E-07 7.02E-OS 2.21 E-02 1.292-02 6.112-02 3.S2r-02 3.6312-05

1.136 0.002C*00 O.OOE200 0.00E+00 O.OOE+00 O.OOE+O0 0.00E+00 o.ooe+00
DR.63 2.98E-06 3.36E-06 5.06E 04 1.39E-04 2.03E-04 8.92E-06 0.002E+0(
IIR-S4. I.45e-08 1.79E-06 2.25E-05 2.122-08 1.33-O9 0.002E+0 0.002E00

BR-I5 0.00E s00 0 OOE.-00 0.00E+00 00 OE*0 O.OOE2+00 0.00E+00 0.00.+00

DR-S7 0.002E00 0.002+00 0.00E+00 0.00E+00 0.00B+00 O.0OE+00 0 (IOE.00

TOTAL I.57E06 2.73E-04 8.396-02 5.77E202 4.76-01 2.66E+O0 1.00+O1

DRACON RUN 1 R0633829. JOB 4 9527. 0/17/98

BYPASS LEAKAGE SGTS tlLDG IPC) (C-HRS)

ISOITOW. 0-2 hr 2-7.73 HR 7734 HRU 3-24 hr 24-96 hr 96.720 hr- Total

1.129 O.OOE+00 0.00E+00 0.00E+00 1.441-09 1.S6E-08 3.1EE-07 335E-07
1-131 3.71E-05 124E-03 1.12E-04 4.07E-02 447-01 2.422+00 2.91E+00

1.132 3.37EO05 3.17E-04 1.57E-05 5.92'E04 1.83E-OS 0.00E+00 1.05E-03

1-133 7.32E-05 2.19E-t3 1.85E-04 4.59E-02 1.7301 1 2.64E-02 2.54E-01

1.134 2.46E-05 7.63E-05 5.22&07 4.28W6 0.00E+00 O.OOE+00 1.06E-04

I-IIS 6.24E-OS_ tAE-03 1.00E-04 1.41E-02 3.722-03 6.75E-06 2.A4E-02

1-136 0 00.00 OE+OO 0.00200E| O.t)OF.+ |00 OOOE+|00 O.0O0+W | .00o+0

BR-83 2.78E-06 3.301-05 1.39E-06 | .5415 0 2.01E-06 O.0O02*0 9.46E-OS

DR-64 1.03E-OS 1.24E-06 3.34-ID t 3.22E-09 O.OOE+00 0.OOE+00 2.217E-06

BR- S O.00E+00 U.2OE+0O O.WOE+00 0.00E+D0 | .00E+00 0.00F+00 0.00; +00

1lR-67 000E+0 0.l)0E+00 o.00e+00 0.00E*00 O.OOE*0 0.0o0*0 0I0012.O 00

TOTAL 2.355-04 5.34E-03 4.25E-04 1.03-01 629E-01 2.45E,00 3.19_*00

DRACION RUN N R0833830, JOB * 9529. 05117/98

--- -1-1 - .:1.1 .. nFORMM,~ A
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Nine Mile Pniny Nuclear Station Unit: 2 Disposition: N/A
-

06ginmlor/DI I C2lculuion No. Rcvifinn

G.J.Pawl (NUCORE)/5-21-98 IG.Stinson 5-22-98H
Rcf

TABLE 3 (Cont')
IN'EG(;ATED HALOGEN ACTVITY ON CONTROL ROOM FILTER (0-720 IM

TOTAL HALOGEN ACTrvY ON CR FILTFR FROM ALL A1REBORNE SOURCES (Cl-HRS)

Isotope TOWt

1-129 8.442-06

1-131 7.66E201

1V132 2.60E901

1-133 9.29E+DO

1-134 9.94E-02

1-135 1.67E400

1-136 1.04r1N02

BR-83 2302-02

BR.84 3.S0E.03

BR-55 1.22F.-06

DR87 8.96E-11

TOTAL 3.792*01

in.ou
FORMAT # ,NLP.FS*01X.FO AV. _ .
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NUCLrAR ENOIllNG - (Next-)

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OnrinttrIDr/ Ch-2r Dam CstcuLWaioti No. Rewision
G.J.Patel (NUCORB)/5-21-98 G.R.Stinson /5-22-98 1 H21C-069 00 I

Ref
External Cloud Shine Dose to Unit 1 CR

The activities are released to the environment from the various radioactive sources during and
following a Unit 2 LOCA and carried over the Unit CR. The airborne activity cxternal to Unit I CR
contributes whole body gamma dose to CR operator. The post-LOCA isotopic activities released
(Ci) to the environment from various sources are grouped together based on the release points and
multiplied by the corresponding XlQs to obtain the airborne activity (Cj-sec/M3 ) outside the Unit 1
CR. The total isotopic activities at different time intervals are summed together in Table 4 ncnd then
input to RADIOISOTOPE computer code to convert thc integrated activity concentration to
MeV/cm3 which is then input to a very simple QADMOD model to determine the dose rate to an
individual located in the control room at elevation 283' (6 'person standing at elevation 277). The
QADMOD model used has to have the flux to dose conversion factors modified to accommodate
the unusual source unit input of MeVfcc.

A card image of RADIOISOTOPE Run No. R0883001, Job No. 4206, Dated 05/19/98.is given in
APPENDIX A and the results are given below. Note the results are tota specific activity integrated
over 720 hrs.

Energy Integrated Activity
(McV) (Mevlem')

0.4 2.04E+05
0.8 2.98E+05
1.3 1.57E+104
1.7 3.22Et+05
2.2 2.62E+05
2.5 1.78E+05
3.5 9.41E+04

IPUKMAI # I I'.UL1 I LJ:-w
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NUCLEAR. FNG NER ING _ (Nex _l.....

I ine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OuiginatorfiD.c OChcked~kalt Calrucn~o 1v40.

G.J.Patel (NUCOR'E)15-21-98 IG.R.Stinson 15-22-98 1 H2 IC-069 00
Re r.

TABLE 4
CLOUD ACTIVITY AS A FUNCTON OF TtME & XIQ

RW/RB W)NTr RELEASE

CONT-V1U' kz1 XW/KB TOTAL. XIQ ALTIVITV
ISOTOPE 041 HP 04 IR 1it .710 1R Ci SECfMA3 ICi.SECIMA3

1.12') 2.17 k06 2.Ubt05 7.71ki-O 2.37E-03 7.')2.E03 5.68E.0)9
I-13) 6.55E401 6.28E*021 2.2'JU+01 -7.k8E02 - 7.3I2k..0S 6E-02
1-1.32 7lIME+01 7.55L.02 8.2 *0 .42E*02 7. 0.7 0
1-133 1.34E2*02 1.1NE403 4.10Ei0k 1.4611+03 7.VZ2i-0S L.15.0k
1.134 9.098.401 8.12E402 2.I(14-+00 9.64b*02 7.92k-ff5 1.63ZL.02
1-135 1.21 E+02 k.I6E.U03 2.73E+01 1.3 I +03 7.92E-05 1.04k:.01
1-136 1.42E-O1 1.36 1*400 00084.00* I.SUL-T 00 7 M2. OSZ - LI. E.04
kI R.)U 8.62E+00 6.15k401 6"V1Ek.U1 6.316E+01 71.928-05 5.63E.03

BK484 8.1 1 &00 5.85E4~01 4.428-2 -6.47E+01 7.¶32205 5.12"-3
k3R.S IT6k-O 1.5.L.'00 O.00K4L00 1.7 IL+00 7.91E-05 1.36E-04
13K-7 2.6SC-02 .7 6 F -OkI 0.1)02.00 .1OSE-01 7.92E-05 2.41E-05

KXK8.33M 2.00E+02 7.62.8.02 1-I.438+02 1.13E.1)3 7.92E-05 9.91E.02.
KK-b5Mi 4.42E+02 1452+0k 2.SIE+02 7.39E+02 7.92E-05 SAS~E.02
KR.S5 2.15E+01 1.A9E-05 2.68E+01 4.16E-s0 I 7.92F-05 J.S.1E203
KK-87 6.60E.-02 2.32E-01 1.06E4*02 7.89F.1)2 7.92E-05 6.2.5E.02
i(R-88 IMl22403 0.00h.1) 5.028.4)2 1.622.0) 7.92E-05 1.262-02
K RL-By 1.965.0k 0.002+00 1.15E.1)7 1.96E.01 7.92E-05 15 20

X8-131M 1.k 4EiO- I 1.02+01) IAIE*0k 2.672E*01 7.92E-05 2.11 E-03
Xk-133M 5.662*+02 3.2 02*05 I 2.00E+02 3.932S+02 7.92E-05 3.155-02

xL M-133 3.9yB+0i 4.4,8E+02 4.9020 9.34E+03 7.9A.O 7E-01
X±E.135M 3.22E*02 2.39E+04 S I10E+02 2..472*D4 7.92E-05 1.96E+00

XE1 - 5S 5.96E'tO2 4.01fi*03 1.552+3 63 516E 03 7.928.-5 4.8S2-0k
XL. 13 7 6.022i-O5 000E*00 5.3E0 6.02E+05 - 7AJ2&.05 4.7Ai0
X-C13133 6.16Ei-02 -60~00200 -1.16 E 0-0 6.178IM0 2 7.9 21-0 5 4.89-

TO TAL b.732+03 3.4T E+02*4 8.42 03 5.1 TF+ 04 __ _ _ _ _ 4 ISL0
RWIRB VENT REL1A58

- CONT+TIF 8SF KW/RJ TOTAL XIQ AL.TIVITY
ISOTOrP. 0.1 HIR 0.1 HR 1.720 KR LI SECMIA3 Ci.SECfM^3

1-131 o.ooa*oO 0.00E+00 6.30L*01 6.36E8+02 5.7 1 & US 3.63E.ff3
L-132 0.008.1)0 0.00E2 L 400 1.1224I 5 E12(X) 5.7 52-05 1.03E84)
1-1I3 0.002.1)0 0.QOE+00 8.33E402 8.33E401 5.7 1 -US 4.76E-03
5.134 0.005*00 O.00E.4J 2.15E.102 2.15E-02 5.7 12-05 1.23E-0

1-535 ooo2-.vo 0.002+00 2.7 8 .0 -I 2.7 bP..Ok - 5.1 52-05 1.59E-03
1-136 0.008*1) O.002+00 0.002+00 0.00E*.X)1 5.758 -0S 0.00ys+00

.R 83 0. 0 + 0 0 1 ) .00 1IA AE .OI I 66F JJI3 5.7 F.-0S 9.48 P..0

t)X-84 I 0.00E8*00 0.008*1) k9 5E-0S 5.95L-OS5 5.7 1 -U5 1.51 2-09
HK4-5 0002.400 0.008+00 f0.0081+00 0.00L40 5.718-05 0.084.00
H94.7 U.00E400 02)1X)2.0 0.0064-00 0.00L.00 ~5.71 E-05 0.A08*00

KK-K3M D* ET400 8.4 8E10 I 5.588+601 1.37L+1i2 5.71 E-05 7.80Z-03
IKR-t3m 0 008.00 0008-+00 1.8680 2. T 1.5613.02 5.7 I - OS 5.06"-2
KK495 0.00E+00 0.008+00 5.75E+00 S.75E+00 5.718.-05 328C-04

KM U . 0 *0 . 0 * 0 4.93E+00 4 93E*00 5.7 12.5EA8 E.0

KR-IS 0080 E0 1.66E402 1.66E+02 5.5- 9.44E-03
TKK -S0V 0.00E.1K 0.0~ 0.002+0 1)00E.00 5.71 E-05 0.008+00

31E-13kM 0.1)02.0V0 2.2iE44K) 4.17E+1)1 - 4 402.01 5.7 1 -05 2.51E-03
XE1F-3JM 0.0084E+) 4.29E+02 2-SE+02 5,8 2 2*02 S.71 -05 3.32Ei

X12-133 0.00F2*00~ 6.00E.1)2 1.39E+U4 1.45F.+e04 5.7 1 E05 8.28E-01
312-135.4 -Ur 0002*00 F IS F +0 4 7 .7 i +02- 1.66F..1)- 5.71 E-0. 9A46E-01
X3 -1 .3.r ().008*0 2.43 +3 4.36E+03 6.79F+W 1 31"5-O 3.882-05
X21 - 37 - 0.00E+O0 0.002+0(1 0.00E+4)1 0 0024)0 5 .7 L5E405 0.002.013)
XE13V 0.00E+0X0 0.00E40)) 1.60E-03 1.60E.10m 5.7 I F.4 5 9.14E-2
T- o lAI .- 0 002.001Y 1.90Ei-04 2.02F..CM 3.92E.1)4 __ _ _ _ 2.242.E 00

- ... . r , -ar., -lIi .,, I'fll 1U

FORMAI W INQVIVAI-1-10-1-9 II-"PJ
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A

GJ.atel (NLCORE)/5-21-98 I G.R.Sinson / 5-22-98
1 Cacub~n~o.Revision

I H2 C-069
Ref.

TABLE 4 (Cenl'd)
CLOUD ACTmITY AS A FunCTION OF TME & XIQ

RWIR.B VENT RELEASE
2446 MR

CUNT.lp Es F RWfRt WETLAL X/Q ACIVITY
1.COTOPE 0-1 HR 041 HR 17120 HR U: SECMf^3 Ca.SEC/MAS

1_129 l.ou+w0 2.OOE.0 9.1SE-06 9.I1 .4J6 1.b8 "-5 1.54E-10
1-131 0 OUk*00 0_JE2UE 2.24E+02 I.6kE-05 3.76E-03
1-132 O.AEX*0 O.UEAO0 1.32P.*U2 1.32E-02 1.0 Lk4JS 2.22EE-U7
1.133 0 UL+00 0.WE+*UO 9.SZE+Ql 9.82E+01 1.68E&05 1.65E*03
1.134 u.U.W+0D V.UI*.00 S.OUE-X 5.EOB-U - 1.68E4O5 9,74E.13
1-135 .U.OE+OQ V.OUE400 5.5 3E44R) 5.835+00 ZS3E0.S. 9.79E-05
1.136 0b0.0O00 V.0Ek40 OV.UE400 O.OUE+UU 1.618EiO5 V.IUk*00

BR.33 0 OOE 00 0.OOEi00 1.45F0JJ 1.45E103 I.6-SE-05 2-744m0I
BR.84 0.00&w3 O.O(IE400 0.00E401 0.00U+00 1.68E.05 U.OUE e.00
LU R45 o.W005400 0.00.&00 0.001340 0 0.05+0 1 .6E.05 u IJM4 00
132(87 D.00W400 0.0E300 o.ooeuu 0ooe+00 1.68E-05 VUWE400

KR 33M U.0WLt) 8.25EUl 6.15E-01 2.4E+00 1.686E05 2.42E-05
KR45M 00WE-+DO 0.0E400 1.55E+01 1.55E.UI 1.6SEU05 26bUVE004

KR.65 O.UE0+00 O.0U5.(JO 3.1YE'02 3.19 E7012 I6l8E-OS 5.3-3=0E3
KR-Mi7 0.01E+00 U.LJL4+OO 7.221A4 7.22E-U4 I.68E-05 I.ZIOS
KR-SS 0.OOE+00 U0E0300 .3.t7E UO 3.07E1VU J.68E-05 5.- I E-05
KR-89 0 OOE00 0.00UE100 .0 0 U.0.0013.E0 o.O3SE05 U.UOE+OO

XE.131M U.OUE+00 i.M0E+00 I .Ik+02 1.90E1U2 1 68-E05 3.1IE.03
XE-133M 0.0Et00 5.33E1.01 I.48E+03 1.54b*03 1.68£-05 2.SSE-02
XE.133 000E O0 7.7413u2 4.9UMQu4 4.98E+V4 1.6SE-O5 9.36E-O1

AXEI U.M O OE 0 +O 31.63t303 2.92E-u2 3.92E.03 1.66EE05 6.591S02
XE 135 V.002+00 5.59"+02 2.95E5U3 - 3.51.E+3 1.68E.OS S.V"OEU2
XE 3I 0.00k+00 .001E-M O.0E13 0.00U .(E+ 1.65 8r-05 0.a()0+W
Xt138 t UUO-.00 00 DOE.W 0.00z4w O.OOE+000 I.6OiE05_ 0.U003U
IW'AL u0 0L+0 5.031E303 5.46F.*04 5.96E+04 _0I .O44

KWIi(. VENT RELEA.SE
96.720 HR

I;LAND)
CONTTfrP 1!Sf RWIRe TOTAL XJQ ACCIVITY TO)TAL

ISOTOPF 0.1 HR 0-1 HR 3.720 HR Ci SEVMA13 CI.SEC/MA3 Ci
1- 0 0.'V O O..97E 05 5.97"5 4.05E-00 U .42E3IU 2.4vE-09

1.131 0O.OEtOU O.OOEW00 S.0fi2*02 5.0V0+02 4.05£-0U 2.06E*03 O b7E.O'
1.132 1.00E+300 0.00E*00 0.0WE40 O.W£+UO 4.05E-06 0- .00E10 6.651302
1-133 U.U0(5Og0o 0.W0+wO 7.37E+UO 7.37E+F30 4.05E10 V)SE-05 1.22E-Ot
1.134 0.0400 0.00U.0 O.OOE+00 0.0Et00 4.051E-6 0X)W+J00 7.6413-02

.1-35 0.0e01+00 0.00E+U 2.34E-03 2.34£.03 *tl5E-06 9A.E-U9 1.05E-01
1-136 0.0013 +O .OO0Ei00 000E1300 0.0011+00 4.U5134. 0.00OE. 1.19E-04
BR.53 .OOE13*0 0.001E+00 O.00100 0.005+O0 4.05E-US 0.00E+OU 3.4E03
b K-X4 0.00E300 V000300 M.L000 0o.IE0W 4.05 3-06 0.OOE+00 5.12E 03
H R-8S 0.00£ 0.001E00 0.r0-0,t00 0 0O.W 4.05iE06 0.000E+0 1.362i-0
HK-E7 O.OOE+OU O.100 .OO E.00 U0.U00+W 4.05E1-06 0.00E*1 2A4 1E-05

KR(-93M O.00E+OU 6.97E-130 5.2UE-10 1.221L39 4.05E-06 4.93 e 15 9.21 E-02
KK-85M 0 001+0U O.OOEE0 1.70£04 1.7Ut 04 A.W5E.0 t.89EI-U 6.94E-02

KK-6S I.UUtO O.00WE+UO 2.07+3 2.T7E+03 4.U55k6 8.38 i03 1.79&-U2
KR-Si l t.IXofr00 01U0t00 .OOE*W O.OOE+00 4 05.E-06 0.00E 6.29&U2
KR-Mb I A.WL+00 O.0 0 5A.4Y1-0 5.49E-05 4.USE-06 2.213 1.3SE-02
KK-SY9 II 001+00 011 UE+00 0.00U3.0U 0.OOE-0 4.U5E-06 0.IKW4U0 1.5E-03

XS&131M 0U 1OE+300 2.661401 9.72E*02 9.99E+U2 4.0513-06 4.U4E-03 1.17t-02
XE-(133M 0.0Et00 5.52Vi0a 7.7513*u2 7.S1 E102 4.05E-06 3.16E-03 9.13E-U2
XP-133 I0OOE+0 7.72E+01 7.653404 7.O9SUE- 4.05E1M 3.1 1E-01 2.6103

XE- 13511M 0OOF.0U0 1.92EI-tO 3.6SE-01 2 29E W(J A.05F.-06 9.2 7E-06 2.071E 00
XE-IJ5 0.00E10 2.96E-01 1.34E+01 1.37Ev111 .QSE-06 5.5E-O5 7.96E.OI
XL-137 o E000000 vo0E-W .UO13.00 O.OOE i v) J.05E.06 0 00E54 4,7713-03
7Xt13b3 0J.W3000 0.00E3.00 O.OOEO0 O.W0+V00 4.US5-U6 0.00EMXI 4.89E-U2

TV1'Al. O0.00500 tO .112E.02 8. II E*04 6.13b4 _ 3.2SE-01 0.53L540

I-l' ru^ .. u' i , .. I * I .LL . A.) IlI'I
rUNIVIA Is¢~u~v l I_--
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CJ Ninie Mile Point Nuclear Station Unit: 2 Disposition: N/A
Orilcn.tarDaie Chu.kcreiDc C alcuaion No. XRcvuion

G.J.Patcl (NUCORE)/5-21-98 G.R.Stinson /5-22-98 I H21C-069 [00
Ref.1

TABLE 4 (Cont'd)
CLOUD ACTIVITY AS A FUNCrION oF TmE £ XtQ

MAIN STACK REALEASE
0-8 MR

LONlT*T MSF FREs UIUlZT1ON TOTAL XIQ ACTIVlTY
ISOTOPE 1,7"0 IIR 1-720 HR VENT SUPPLY Ci SEC/M^3 O .":^3

l.l29 r1l.5-06 1.502-05 4.8J1E.07 1.31E-06 1.34E2-0 5.55 -U5 I.UZLi.
1.131 4f7U+01 _ 4.45£+02 I .4tE+01 4.16E+O 1 S A8E+02 5.55E-05 3.WE-02
1-132 1.76h0l 1.67E+02 2.16E+01 6.0-E+01 2.678+02 5.55E05 1A.4Si02
1-133 9.369i+01 7.97E+02 3 .0EL+UI 5.67E*01 9.98+02 5.5511u 5.S4 202

1.134 5.97k00 S.71E+01 3.4UO*01 9.56E+01 1.93E+02 5.55E-05 I.07LJ-i-2
1-135 5.60*01 .5.33E+02 2.922*01 S.22F-0Ol 7.OOE+02 5.55E2-5 3.892-02
1-136 1.42w203 J.372-02 I1AIE4UI 3.96E+0 I 5.37E2+I 5 .55-US 2.98E.03

EK-l3 I .49gk+0 1.42E.01 1.75YW00 4.92E+00 2.24E20I 5.55E-05 1.24&03
HBRH4 2.W0&01 1.922+00 3.I E+UU d.76E+00 1.4oe+u 5.55 E-05 7.76E204
HR-M5 1.612-03 1.55E-02 3.73E 0F 1.05E+01 1.42E*01 5.55E-U5 7.912-04
FII87 2 NSI.-4 2.77203 6.25E+UU 1.76E2O0 2.39E+01 5.55E-05 I.32E-03

K1R.83M 6.02b*03 2.E9E+03 6 94E*03 1.90E+02 1 .00204 5.55L-05 d.SOE-O

KR.b5M 1.6SEF04 .82_f+01 I.0 2U*04 3.10E202 2.82EM04 5.355EU5 1.5E+00
KK- 5 1.5SE+03 6.42E2-4 4.30h+02 I.36E+01 2.USE4u3 5.55E-05 I .16E-0O

KK-b7 7.33E+03 2.5601 2.11E+04 5.94E+02 2.9VO+04 5.55-05 1.62E+00
KKRbd 3.05E404 000u2.0 2.96+E04 8.35-02 - 6.2E404 $.55E.05 3.38E+00
KK-19 1.96Et01 0U W00E 3.69E+04 1.04E*03 3.804+04 5.355E0 .1 + *XJ

XL2131M 82E+02 Y.45E+W 2.57£.02 7.24E 5.I D403 S.SSE05 6.11 E-02
XE-133M 1.16Et04 2.40E402 3.7E6+03 1.00 *402 I.5724 55SE-05 8.736-01

XE-133 2.86E+05 3.502e03 9.03E4 2.54EtO3 3.b2E+05 5.55E205 2.12E+01
XE 115M 1.02Et'O4 6.63E* 04 I5A2E.@03 5.33e20S 5.53L-OS 7.48E+00
XE13S 6.46E20 2.97F.4 1.7S404 4.72 02 I.13Eos 5.55 6.26E+OD
XE-137 6.U3E401 O.OOE+00 7.82E204 2.20E+03 8.OSE4+04 5.552 447E+00
XE138 UV49E602 000.+00 7.46E*04 2.10E-03 7.75E+04 5.55L.05 4.30E+0O
1OTAL. 4.37E2+5 .052t+0 4.28E+05 1.232+04 9.82E+0S 5.45L4 01

MAIN STACK REALEASI.

CONT1+T.P rRFSSURUZATION TOTAL XAJIVITY

ISOTOPE 1-720 UR 1.720 l R VENT SUPPLY Ci SF^] Ci.SICIMA3
1-129 7.23E-06 6.71E205 0.00£+00 OMJ kE 7.4.42.05 2.506E-U 1I.)I-12
1-131 2.06E*02 1.91b1.03 0 OOE+00 0.00E00 2.12E+t3 2.56£-0d 5.4A.05
1.132 5.182+00 4.V7+40 _ O.OOE+00 UA.00+00 5.39E+01 2.50E- 1.3C-.06
1-133 2.66F+02 2.49k44)3 0.00E+00 o0UUE.T06 2.75E203 2.5soeoS 7.03E-OS
1-134 5.70E-02 5.3Jk.01 0.002E+00 0.00E+0 5.962-01 2.56e-08 1.53E.0s
1-1.335 3.t E+01 N E42402 0.0E020 0.002E400 t.90E 02 2.56E.0t 2.2sE-OS
1-136 0.00i+V0 0.0Ge400 0002+00 0.OOE*UU 0.00E+00 2.56E.8 Os UX1i.+0u

UK-83 477Fi-OI 4 42E+0 0.002+00 OD.VU£+W 4.96E+00 2.56f08 1.27E-U7
U1K-8-4 5.02E202 4.74E-04 0 OE.0 V.V0E.00*0 5.24E.04 2.56E-ot 1.341A 1
UK-385 O.00E+00 u.w0+00 0.00E+00 0.00+E0W 0 OOE+00 2.5 6B08 0 Uu!+00
UK-b7 0 00L.W0 o.0 +O O.OOE+00 0.002E+tX) 0 UE+00 2.56h-08 0Ot.U+W

KI.-83M 2,69E+03 2.43E203 2.1- EO9I+01 0.0E+U 5.140+D3 2.56E-VW 1.32E-W4
KR4sSM I.t2E+04 5.54E+01 O.02OE400 u.0011-40 1.63E+04 2.506.Os 4.102t-)4

KR-25 7.266*03 4.95E.03 .U.OE.4JW o.OOEO0 7.20e+03 2.56E-Ut 1.80E-04

1K-R-7 3.882+02 1.34E+0o 0.002+00 O.OOE+O0 3 .9YE2 _ 2.56E-06 9.97E0OO
KK-58 1.40E+D4 0.00E+00 _ .00EO O.OOE+0u 1.4UE+U4 2.56E-08 .3.58E-04

KK-t9 0 00 .00 0020UE+W U OLE00 O.OOEtO0 0.0U0+W) 2.56E-OS 0OUE+00
Xk-131M 3.83E+03 1.40h+U2 5.90U-01 O.OE .97E+03 2.S6E-08 1.0IU-04
XE-13JM 4.87E+04 2.77E2+3 -T1.11 01 0.OUE+00 5.152+04 2.56£-03 I 5.32E-03

XE-133 l.'62E+06 4.07+04 1.5SEiO' 0.CK) 32I 206 2.36 -03 3.38 -02
XE-133M 3 69E+04 3.252*W 4.07B1+03 O.0E0+00 3.69E-25 2562.08 9.45E-0.U

Xt*135 3.02Ei05 1.5y9205 6.272*02 O.OE+0) 4.6lE+05 2.5t6E08 1.18F-02
X£ 137 0.00E400 O.OOE U00 .OL0+00 0.002+E0 0.1X124A4 X 2.5b6-08 0.00+00

XE 133 1 .l2b-06 U0.002E-0 I5.ULU. 0 00E+000 IIEE I 2.56E.08 3.01E-14

TOTAl. 1.71t+06 5.38E+05 4.%82+03 O.OE2+00 2.25E+0 _I 5.77F.U2-

11 ... " lu
rUKMA I W k1l -U@I U:-W
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go ANine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Oftirnor/DfatI OheckctDae CUJcublion No. csiion

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson / 5-22-98 H21C-069 I 00
Ref.

TALE 4
CLOUD ALCTVITY AS A FUNCTION OF TIME & .VQ

MAIN STACK REALEASE

CUNT*TiP E5F PRESSUIUZATION TOY'AL X/Q ACTIVITY
ISOTOPE el.720 HR 1.720 HR VENT suPPL.Y ci SEC/tMA3 Cl.SFCYMAJ

1-129 3.278E05 3.132-U4 O.OOE+VO O.OoE0UW 3.51 E-04 .137E-0! 4.KIIE-12
1-131 9.22E+02 7.672E403 0.00E+00 0.00E*0 8.59E+0j I.37F.01 LIW.l M4
1-132 S.46E-02 4.96E2-01 O.OOE+00 0.12E.44 5.51 -01 1.37EL-o 7b55 -0UY
1-133 4.OSEtO2 3.48EM03 0.00E+00 0.VW£40 3.69E+03 1.37E-08 5.32B
1-134 2.50E2- 2.-00 o O.OOE+00 u.0Ub*O 2.53E06 I.37E-4I 3_A1 h.3I
1-135 2.431 EO I 2.14E+02 0.00E+00 O.W0t+00 2.36Et+02 .37Lb-O% 3.26E-06
1 136 0.00o+oe 0.uOEiOO 0.00E+W0 O.OOE+0O 0.00E+UU 1ZJ7k43 O.OOE+00
UK43 6.02E-03 5.452-02 o.0oe+oo O.OOE+00 6.05E-U2 1.371E.0S *.29E-10
UR.4 0.002E+W _.U 0100 0.006+00 0.0OE+00 0.00B+0U I.37"d 0 OE+00
BK-85 .00E+W u.uuWE*OO 0.00B+00 u.voE000 o.ooe+00 1 37E4-A O.OOE+0
Uh-!7 O.OOEt+O UM.0*00 O..Oe+W0 V.UOE+DD 0.DOE+00 1.37MA)S 0.VOE+0)

KK-83M 4.588E+0 I3 6.41E+01 2.13B-01 u.100+0 I .0I OE+0' I.37E-S 1.3 1 E-06
KR-bSM I.65E+03 6.-O.*00 0.00E+00 0.WE4+00 I.30E+03 1.37k-46 2.54E2-S

KK-l85 3.79E+04 2.55.2 0.006 U70W+O 3.79E+04 I.37E-us J. I ftO04
KRi47 3.83E-02 2.IAL-4 O.OO-0F.00 O.J09WL 8.560O2 I.37EUS 1.2 IE-09

KRX-W 3.6SE+02 0.0U+00 0.00E+O O.0ub+C0 3.65E+02 I.372-Oh 5.04E-06
KR-SI9 0.00+00 0.00U+U0 .OOF+00 w.00,u00 0.0'+-00 t.37E-u6 O OOE+00

XE-131M 2.11 E+04 2.328+13 2.7E+mX) o.0W0+O 2.34E+04 I.37z-Uh 3.21 E-04
X3L-l33M 1.732E.35 31.671 04 1.43E+O0 UtOU+V00 I.90E+05 I.37L-08 2.6UE03
XL-233 5.77E+06 27SE b0S 2.00E83U2 O0 WE+00 6.06WE*M 1.378.08 3 T30=

XE-135M 2.72E+04 2.45Ak05 9.365+02 0.00L>OO 2.735+05 1.37"I .T3.74E203
Xt.-135 3.07E+05 1.35E405 1.44Et02 .008*oo 4.42E+05 1.37kE-Ud 6.06E.03
XF.1371 OOoE+00 00WE0oO O.OOE+00 U0.1)E400 OOE+00 1.37E-08 0.OOE+00
XF13S 0.0O8E+0O UAX).4t.0 0 OE+00 0.00E433)80 O.OOE+00 I.37E-0h O.0OE+00
TOTAL I 6.34E+O0 6.98E.S 13309+03 0.0oo+330 7.04E+06 I 9.64E.-02

MAIN STACK NEALIANL
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _K .710 H R__ _ __ _ _ _ __ _ _ _ _

I GRAND)
Co!r+TlP 7SFy PRESSURI7ATION TOTAL VClQ Ac1V1TY TOTAL

ISOTOPEt 1.720 RR 1.720 IIR VENT SUPPLY _ _ SECIMIA3 C.SEC/MAI3 Ci
1.129 17 72£04 ,01-03 O.OOE20) O.00+00 1.29E-03 7.76 E-09 9.99E- 12 IVWL3.U09
1.131 249E 03 1.178+04 0.00E+. 0.00E+00 IA2E+W4 7.7bL-09 I.102F.-4 307L-02
1-132 0 DOE+00 1.53L-10 O.OOFA4X Ou uL.00 1.53E-10 7.76E-09 1.1 92E-l8 1A.4EUr2
1-133 3.93E+01 2.70Lt02 0.006.00 0.WE*O00 3.09t+02 77W-029 406-06 5.5.L u2
1-134 0.00+00 .)E+0U 0 OOE8*00 0.1)0*00 O.O0+00 7707L09 0.0OE+0)0 1.07U-02
1-135 1.26£ 02 9P5E3-02 O00E0+00 0.3)08.0 I.04E-01 7.760E) 8.09E- 0 3.6JpE-02
1-136 U.WE0t00 .OUE+UU 0.00+00 0.0UE0+V I OOE+00 7.7E-0E) 0.0O8t00 .9bF;l.
B K4b3 (L.008+00 O.E+O(J OOE+00 0.006 .0UU O.OOE00 7.70E-119 0.008+00 1.24 F.-0.1
ZSR.y4 OWE3)20 0.00DE0W V.008+00 0.00E+00 v.tOOy400 7.70E-09 m.ouL400 7.70E-04
[1R45 00 UU£0 0.008+00 (.MME40U0 O.OE+0 3 U.Wh+W8 7.76E-09 0=.0W 0 7.91 E-W4
1IK-87 0.008*0 0.00800E+O _ 0 0 O.0O8+00 O*20 WE4.0 7.76E-09 o MxE 4tW 1.32E-03

KR-43M 5 72W03 1.66E-07 IbZ0-10 O.Oo£,v 23= U 1.702-09 2 .73-IS 0 7.9f2-09
KR-F5M 2 65E*02 7.072E-US 0.o001. o.rlO8+00 2.66E-02 7.76E-09 2.06-E10 1.56E-IX1
KR-K5 2.77E+05 8.22E-02 0.00£,00 U0.lX1EUU 2.77E8OS 7.76E-09 2.1 -03 2.1 ye-01
KKX-7 0 00F.4.00 008.0 0.00 +00 O1.EWE40U - 0.08+00 7.7b6-09 0.00E+00 1.61LUt
Kb8 8.57E-06 U 0WU0 DO O.0OE)U O.WE 8.57E-06 7.76-09 t65F.-14 3.3!3tUO
KK4 O.OOE4W 0 U0 Wt00 0.008E+00 0 DUL+00 o.o0E+ 7.76E09 OOOE tW 2.1 l M t OU

XI1131M I238E405 2.121404 6.85EE. 0.0U3 tDU I .57+05 7.t76k-7 1.24F.-03 tS .2SL-02
X1E-133h I.17E4U5 a.81 E3 .4 2E. 0.03£+0 I.26E2U5 7.76-09 9.76b-U)4 C .1 8tO

X2-133 .11 +07 3.35E+05 O I.V9Yt01 0.00.E*0 1.1481U7 7.76E09 5.57"2 a I -F..0o
XE-135M 5f7k+01 4.3915+2 4.96E-01 3 . .1E*Ix 4.928.02 7.7E2-Lw 3.b2E-06 7.514F.+10

XF.-t3 2.08E03 5.56-0U2 7.653-02 O.3E-8110 2.64L-+03 7.76.-oIl 2.03805 6.24E*.1)
XE.-137 - .8.00 0o006,O 0 00f*00 6 * EDOF+tX13 O.04 -00 7.76-J0 D.0080 *.47E4W+
XF.13lt U OE+00 0.00E400 1.60E.08 0.olE+.0 I3.6U0-08 7.76E-09 1.24F-16 J.3.LOEW*3

T (oTrAL 1.16E+07 32.E 2.8+01 0.00E*40( 1 201:.07 9.32E.02 5.478+I0

I ra ..- - t 1rn IO w ult I
r~jlmf I a #4 -Z~oz _w
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t~ Nine Mile Point Nuclear Statlion Unit: 2 Disposition: N/A
OriginnoriDat| OcckeiDatr. Caculade nNo. | Reviin

G.J.Patcl (NUCORE)/5-21-98 G.R.Stinson/5-22-98 I H2IC-069 00
Ref

TABLE 4 (Cosl'd)
CLOUD ACTIVITY AS A FNCTION OF TIME & mIQ

0.u MR

MAIN ThLAM TLNNEL RELWASE X/Q ACTIVITY
isTom)pE 0.6.16 MR 6.364 ER TOTAL SxC/mA3 CI-SECMA^3

1129 1.73E107 9.06£-0t 2.64E-07 9.55tA05 .52-E.1l
1-131 5.15E+OU 2.66_O+0 7.8 1E+00 9.55Er-05 7.46E-04
12132 3.22E+U0 4.29£.01 3.65E.0(3 9;.SE-OS_ 3.6IE.04
1-133 9.72E+o00 4.46E.I0O .42E+01 9.55E-05 1.35E-03
1.134 2.20B+00 1.92Ei-2 2.221E+00 9.5SE0S 2.12E1-4
1.135 7.36E.00 2.49t+00 9.65E+o 9.55M.UTT 9.41 E1-4
1-136 241 -D0 0.00E00 2.41EU-02 9.55E-05 2.3 U =M
tSR-8J 2.65sE-0I 3.77E.02 3.0613-0 9.5SE-05 2.QZE.0S
ER-.4 1.23E-Ul 3.313&05 1.23E-01 9-55E-05 1. 1 .05
BK-.5 1.32E&02 O.0OE+0 U 1.32E-02 9.55F.-U5 1.26E-06

IR-b7 7.25L-03 O.OOE+00 7.25E-03 9.55E-05 6.Y2E-07
KR-b3M 4.213401 9.7513*00 5.19Et0 9.55E1-5 4.95E.03
KRK.7M .dJI!.0l 2.23£t0 I.U31E02 9.S5 e13 u .7661E3

1K-SS 5.34EA3* 3.13EtOO 6.9)7E+14.005 S£-U5 3.571E.4
kK-17 0 551.UI 2.41EtOO t213.4UI 9.55E-05 6.511-03
-KK8 1.7_IE+U2 3.U9Ei0I 2.02E*02 9.55E405 1.93E412
KKR-6 4.90Etoo0 U 0013400 4.9UE+ W 9.55E 05 A.ASE-U4

XE-131M 3.07E+00 1.661-DO 4.73E .0W 9 5E1-05 4.523-04
X1A-133M 4.39E+01 2.301:+D1 6.6e91+01 9.55E.0O 6.3139E-03
XF .133 1.07E3+03 5.4 3 9.55F305 I. 57e-u
XE-135M 1.395+02 4.641E301 1.55EU2 9.55E-OS 1.77E-U2

XL-13S 2.69E+02 2.00E+02 4.89E+502 9.5E05 4.67E-U2
XL>137 1.25C*01 OooEio0 3.253401 9.55f-05 I.IJt-03L4
X3.73 J.426+D1 2.49E-07 4 42L3401 9.ssE-os5 4213;-03
WrIrAL 2AX31E403 9.0E+02 2.'2L*03 27YEI

92 I" HR

MAIN STEAM TUNNEL R.I.FASE TOTAL
ISOTOPE 9.61 MR 13.09 HR 14.4 HR 17.04 HR 19.04 HR 24.0 HR a

1-12Y 1.27E-07 1.52L 06 5.735-07 3.24E.06 2.41B 1- I.351.05 2.14E-05
2-131 3.71E+00 4.42£U01 I 6SE+01 9.25E3.1 6.8ItOI 3.76E.02 6.01Et02
1313Z 3.9813-01 2.30E+UO 4.05-01 I.21L45+UO 4.70£ 01 9.94k-u1 S.t6E400
1.133 s.96h+0 6.5$E401 2.28Et01 1.221E.02 8.31Et01 4.14E+U02 7.13E+02
1-134 5.r21303 1.7bE402 7.80E-04 1.05E1-3 1.15E304 6.59E-S 2.166E-02
1-135 3.02£t00 2.7yb5U t 12E.00 3.74LD01 2.818E0O .S53E4U1 1.84E+02
11- 3 O00O00 0. 000EU00 .OO1tOO0.)W O.OOE+000 0.1.;40 O.OOE+O

HK.hJ 3 55E-02 2.1 E U01 3.t25-U2 1.24U-01 4.(4E O02 I.02l-OI 57EU
I5K.4 9.71£3-06 7.42-06 6.50E.08 3.b9.1.0 1.16OE-09 2.UUE 10 1.72E-OS
f ix-5 O.OOE-O 0UL4W 0 0Q4.0(x) 0.0WL+00 0.00E1*) U0.001:.O 0.001.o
1SR-7 .OOEt+00 0O W400 0.OOF..00 000U1 300 0.00EW00 U.WL0+O00 0.OO3E+O0

KR-b3M 999Eto0 0.4U£+301 1.27E +01 2.7 1.1-41I 1.23Et01 2.44L+01 3 .1 513*02
K 85.M 2.5413+01 2.05e402 5.2 TU l 1.444 U.40 8.32Et01 2.421+02 7.52E+02
KRS5 4.41+100 5.23E.01 Ul .97.+01 7.261E01 6.02E+01 2.Y40U2 S.03E+02
Kilt-S7 1.63*1.10 5. 4E*00 4.S3WI30 6.6'F. U I .50601 I.40AE-01 .2L3+00
KR-S 3.13e+01 2 04E.02 4.17 t+01 9.63E1.0 4.5ft+0 tO 9.SIE-01 5.17t+02
KK-1 R. OOOE100 0).0E0 U O.OOE+U00 .0U013.U 7.OOE3oo t.WE400 W .01

XE131JIM 2.34E+40 - 21913401 I.063U0 3.91hE01 3.25E+01 1.6IU4.02 2.72 'NU
XL- 133M .722E+01 3.76E+02 I.3Y£402 5.06E+02 4.32E+02 1.96E 03 3.43F+0.3
XE. 13) iS 3.4U2 9.49E+03 3.56fE+03 1.3)1E+04 I. 13E+, 5.22+04 9.l)E+0

XFE.135 M 6.x0JE4L 5.1 2E1.2 I .70UL402 4.7 13.02 3.3S1402 1.1E+03 2.66E+03
XE.135 2 7117F02 W .3E.tE 1.2I E+03 4.19E103 3.20L4 03 1.351E+. 2.57b4
XE 137 U 0t0000 o.rx)E+Ux v.0OE300 0).ODE+,)U U.OO 0 o.oo O.OE+Ut) 0 00 1300

XF.13t 9.02E109 4.431E10 0.001.00 O 0E.CXI 0 DOE 30 00O01 .0 9.46E109
TtYTAL 1.27Et.03 1.d44dE.-&0 5.26E+03 I . NJE*04 I 51£+04 7.D05E404 U 1.25E+05

o se_ . . ' - - . nc. I ., -eV

rVKMA- i Pslv~ {a.:l w'v
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Nine Mile Poinr Nuclear Station Unit: 2 Disposition: N/A
-

Oniginator/D:'at CheckcrlDte _ Colasion No. I Revision

G.J.P.tel (NUCORE)15-21-98 I G.R.Stinson /5-22-98 _ H21C-069 I 00
PReff .

TABLE 4 (Cent'd)
CLAUD ACTVITY AS A FUNCTION OF TIME & XfQ

D-24 HR
TOTAL. X/Q ACTIVITY

ISOTOPIF ci SECtM3 CI.SEC/MA3
1 129 2.07E-05 6.95E-05 1.44E-U9
1.131 5.12E+02 6.9S5E05 4.04E*U2
1.132 s.73E+00 6.95E.05 3.98E-tu
1-133 6.89E+U2 6.95E.05 4.79F. 02
1-134 2.s5En02 6.95E.05 S1.98EJO
1-135 1.77E.4U2 6.95E.0O 1.23E-02
1.136 .UUE+.W 6.95E-03 O.OEOUU

B R-83 5.44E-U1 6.95E 05 3.78EUs
BR-S4 1.72E-OS 6.95E.05 1.20kUE
BR485 U.tXJE4V 6.95E.05 V.oXk+O
BR 87 E 6.95E.05 UiAMbOO

KR83M MSI k IE2 6.95E 05 1.O5-02
KR-85M 7.S2ttO2 6.9.E.05 5.23E-02
KK-_ _ 5.03E+02 6.95E.U5 3.50E.02
KK-N7 S.52E+OO 6.95E-05 5.92E-04
KR-OS 5.17E+02 t.Y5E.U5 3.59E.02
KR-8Y O.OOEiOO 6.Y5E£U5 O.OOEtOO

XE-131M 2.72E+02 _.95E-U5 1.69E.02
XEA133M 3.43E+03 6.9SE-U5 2.3SE-OI
XE-133 9.OOE+04 6.95E.05 0.25L+4O

XE-135M 2.65E+03 6.95E-05 If.tk01
XE-135 2.57E404 6.95E-U5 1.79YEOO
XE-137 U.LX)E40 6.95E-05 U.UUk+txj
XEi38 9.45E4') 6.9SE-05 6.SE-13

TOTAL 1.25E+05 . N.72k+.O
24-Yb HK

M.UIN STEAM TU.NNE RELEASE GILAND
X/Q ACTIVITY .JQ A`TIVITY TOTAL

iscrOPm 2A4. HR SF.C(M3 C-SEC/M-3 O6.720 HR SCC/MA3 Ci.SECIM3 C;-SECIMA3
1-129 I.2r6E-04 2X.`9E-5 2.63E.09 7.39E&(W 5.19E.06 3.34E-09 7.93E.O9
1-131 3.O8E+3 2.0t-6O 6 4E.O2 - .3303 S.19E-0 3.29E-02 I.3SE.OI
1-132 1.86FEO) 2.U9L-05 3.89E K6 OWUE+0O 5.19E.06 O.UOEU 7.50r04
1-133 I.35E+03 2.W E-U5 2.82E02 9.22E+0I 5.19E-06 4.719E. 7.80U-02
1-134 8.56E-07 2. O E-U5 1.79E- I I O.OOFUO 5.19&06 O.OOE+QO 2.14U-W
1-135 8.&)E+01 2.09E-U5 1.69E 03 2.93E-02 5.1 1k-6 I.52E-07 I.SOL-02
1.136 U.UOE400 2.09E,05 U.UE+OO O.OOE+O0 5.19t-U6 O.OOEO _ 2.3OE.M
bR43 2 U4E-02 2097E-05 *.20E U7 00E+0O 5.19£-U6 O.OOEOO_ 6.74E-05
bR-S4 _ O.VUBO0 2.09E-05 0.0Uh+*0 0.00o+00 5.IYE.06 000O00 1.18E.U5
bsR-8S 0.(XJUE00 2.09E-05 U.tX)L.00 0 OOE+00 5.1 YE-06 0.005E00 I.ll2bkt
1R-E7 U.OOE*O 2.09E05 UJXt)(k 00 O.OOE+Oo 5.19E-06 O.OOE+000 .YX2E.(7

KR-83M 1.6IEW 2.09E-05 I.5Yk4 6.31E-09 5.IE-06 3.27E-14 L.56LU42
KR4M I.YM0U2 2.09E-05 .SE U-03 2.13E.03 S. I YI06 .I.I E-0 6.62L-02
KR-E5 3.97E+03 2.OS9E-5 M.3UE-02 2.56E+04 5.1ft406 1.33E-01 2.52L-01
KKR.-7 9.45 E-3 2.09E-05 I.95E.07 O.O0E.iUX 5.L9E.06 0.UX)E+W 7.1 I E-03

3- 9.91E+0I 2.WE-05 31750 6.67E-07 5.19E-06 3.57E-12 S.60F.-01.
KK-YJ 0.00E+00 2.UJE-05 .OOOEt00 U.Whi+0 5.195.06 U.0UU100 4.08E-04

XE-131M 2.26E.03 2.=U5-0 4.72E-02 1.21LE4U4 5.19E-06 6.2W5-U2 1.29E-0I
XL-133M 5. 4,F0+ 2.UWk.05 3.t-5F01 9. 645U3 5.19B-OO 5.03E0 U2 6.79E 0I
Xi1333 6.1OF.+05 2.uW105 I.275+01 9.575*03 5.l9E-.0 4.975+00 7.41 E O

XE-13J5M 2.54 F+03 2.UYL.05 5.3 1 542 4 .U IkUU 5.19E-06 2.O05.0S 2.554)I
XL-J135 3.ebe*04 209t-05- 7.09E-01 I.tfisu12 5.19B-06 1.S -04 2.6 )F.
111137 41 O~ I n 24 ' 4.WU5l I O.W~htW I UtJL+tAJ I 3.[Yr-W I U.VWL;p I. I7GLV
ocean l v w-Tw -ova-wS w

X S131 0O5E+00 | ' L0S |
5'l)AL [ 6]YE.05 II

).OUE I tX3L4l) |.9-00 sU.Um.40 4.225E-03
rIA2Et i j 3 01k.*O6 | - I 5.25E+ 0 I 21.4E4MUI

|.. dT ,r:.flnr .tM .14 .III 1I

r16J.[T1r% w 4144 |&*-S5 a g
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< ENine Mile Point Nuclear Station Unit: 2 Disposition! N/A
COrirain3t/DAW (CthUcCR)kcrmaI | CIScu2o29 No. Revilort

GJ.Patel (NUCORE)15-21-98 IG.R.Stinson I 5-22-98 1 H21C-069 I0D
R~cf.

TADLE 4 (Cont'd)
CLOUD ACTIVITY AS A FUNCTION OF TIME & XQ

PASS PANEL RELEASE
0.24 HR

X/Q ACTIVITY X/Q ACTIVITY TOTAL.
ISOTOPE 04 HR SECtM^3 CI.SEC/M^3 8.4 HR SEC/MA3 Ci;SEC/MA.3 CI.SEICM^3

1.129 2.2 E-4E7 I AbbU4 3.34E-I I * . 1E-u7 I.O1E 04 4.72E-1 I 8.06El I
1-131 6.72k+UU 1. 48E04 9.95E-U4 1 2eokul I.07E.04 1.35F U3 2.34L-V3
1-132 3.77kuO l.4SE-04 5.5BeU4 3.eO-UI 1.07E-04 3.b5E-U5 s.9h-04
1.133 1.25$E.01 I.48E04 I.156W3 I.65E+01 I.7E-04 1.77L!-03 3 .o2E-03
1-134 2.47E400 1.48B-W4 3.66t>RU 4.29E&03 I.U7E-u4 4-59IE.07 J.66E-04
1-135 9.14L-00 1.43E-04 1.35I03 5.53E+O0 I.U7E-U4 5.92E.04 1.94E-03
1-136 2.7IE.02 1.46R-d. 4.0IE-06 0.00QE0U I.OX7I04 O OOE+Oo 4.01E-m
HK.3 3.13 E.01 I.ANE-Q4 &63FS05 3.30e-v2 I J77 3.53E*06 4.99E.LJ3
l.-S4 1.37E&01 1.4bE-04 2.03E-OS 3.87E-U6 1.U7E-4 4.14E-1O 2.03E-05
BR-b5 1A.4&L-02 IA.4bE04 2.19E-06 0.00E;QQ L.07E-U4 O.00E+00 2.19E Y6
OR457 3.13LAW3 I.4JE-04 I.2UE.A6 O.OE+Q00 I.U7E-U& o .OOEO I.20E.06

KR-83M 5.2UE+01 l.4sE-O4 7.70E-03 - 1.04E+01 1.07E-U4 MI.II Zu3 .1E.03
KR-856 1.UI E*U2 1.46E.04 IA9E-U2 3.7UE+01 1.07E.04 3SbE-U3 I.bOE U2

Ui7345 7.5E*UO 1.49&04 L.IEZ03 IT.53b0o1 1.07E&04 I.t4E-03 2.JOL.03
JKR-J7 7.67E*UI 1 44&04 1.14E-02 9.SIL-DI 1.07E.04 1.05E4)4 L.ISL.U2

KR -S 2.1 +U02 1 .4bE 04 3.09E02 3.3U +01 .07EB04 3.53E-03 3.45k;U2
KR-19 5.64E+OO 1.48E-04 0.35E-4 O.OOE tOO 1.07F.-04 U.WEUW 8.35E0-O4

XE-131M 4.13k400 1.4E4.04 O.IIE04 5.26E100 1.07E1-01 14L.04 ISOE.03
XE-133M 5.65SfE0 1.48E5-04 b.7U-03 1.07E F02 1.U7EMA 1.14E.02 2.02l-02
XE-133 1.44E+03 1.4P.-04 2.13E101 2.76.E+03 I .07tU4 2.9,E-01 5.0584EU1

XE-35.M 1.S1 E FO2 1.45E04) 2.68ii-02 1.69Et02 I.07&104 E.S IE-02 4.49-02
XE-135 4.05kE.02 1.4E4.04 S.VV"E-2 8.66Et02 1.07E-04 9.27&02 1.53E*0I
XE I37 1.44*01 1.4E1-04 2.131-03 0.00 0 1.07E-04 W.UE+u0 2.13E-03
XE136 5.091E01 1.48E104 7.53e-03 3.19Lb09 1.07E-04 3.411E-13 7.53Y.03

IIYIAL 2.64E+U3 3.91E-01 4.041E*U3 4.32E-01 r.231E-UI
____ ____ ___ ___ ____ ___96-72,0 H U

rASS PANE.L REI::S1V _ _ _ AND
X.Q ACTIVITY XIQ ACTIVITY TOTAL

SsOTOPE 24-S6 MR SECM^3 C E 96-720 HR SE ^3 a-SECM^3 Co-SECM ^3
1-129 I7.Sk-06 3.20E.05 5.92E-11I 1.19E-05 7.633-06 9.32E-1 I 2.33E.10
1-131 4.51E+UI 3.20E-05 1.44E-03 1.02E+02 7.53E106 7.991i-04 4.5SE.03
1.132 2.72L-03 3.20E-05 6.70E-05 0.00OE+00 7.531E- U.uW4u0 5.97E-04
1-133 IN.9SE*0I 3.20E.-05 6.34E.04 1.47E-00 7.83E-06 I.15-05 426E-03
1-134 I .25E-V) 3.20E.-05 4.00B- 13 0.00E+00 7.83E-06 U.WE+OO 3.66E-04
1-135 I.1vE100 3.2U0OS 3.78F,05 4.65U-4$ 7.83E.06 3.06E1-9 1.98E-03
1-136 0.001E-. 3.20U-0S 0.OOE+OO 0.O0E4.0 7.83E.06 0.001100 4.01L-.06

HR-83 2.99E-04 3.20E-U5 9.57E-09 O.00.00 7.53E-06 O.OOE+000 4.9YE-U5
RR-S4 00O1E+00 3.2011-05 U.00E+00 O. F.0 0 7.13.1.06 0.00E.00 2.U3E-U5
H K.U5 0.OOEi00 3.20E-05 0.0ut+00 0.OOE+U0 7.f3L-U6 0.001.O00 2.1 .E-06
HK-67 O.OOE+00 3.20E-05 O r00100 O.O+W0 7.b3E-06 O.OOEi.00 1.2UF.-W

KK -13M 1.2SE-01 3_!.20E-U5 -_4.31;t067 -1.05E- I 7.ff3E-W _T.2~2E- 16 8.S I E-03
KK-135m 3.t5E1100 3.2Ur-W 5 I .E01-04 .3.39E-U5 7.83LL.06 2.65fi-10 1.90E1-2
K4-S 6.4 2E*01 3.20E.05 2.0511-03 4.13E U2 7.13E.06 3.23-03 S.UYE 03
Kl-7 1.52E-4 3.20110S 4.86E-o0 o.vm+0O 7.V3E-1-0 0.1WK)E0Q 1.15E-O2
KR-bd 6.31-0I 3.20E-05 2.U4iS5 1.10E.08 7.53E1- f.61E-14 3.45F.-02
KR-%') 0 00OO00 3 20E-U5 0.001T+00 0.00UE+ 7.K3i.-6 O.OOE+DO U.35F-L4

Xe-131M 3.65E+01 3.21)E-05 1.717£-03 I.94E.02 7.531E-06 1.S2E03 &1sE-U3
XE-133MI 2.9S E+02 3.20tE-05 9.54E-03 I .S5*D2 7.b3E146 1.21 E-03 3.091-02
X11-133 9 6i-.03T 3.2UE-U5 3.16E-01 I S4E.04 7.b3E-U6 1.2 1 E-01 9.45E-01

XU-135M 0.23E+01 3.20E-05 1.99E-03 7.551-02 7.63ED06 5.9 1 E-07 4.61U-02
X U -1I35 5.97E+02 3.20UEU5 1.91 E-02 2.65.E4X) 7.b bL-b 2.10E-05 1.72£-U0I
XL-137 0 00E+00 3.21E-U5 0.WU+(JQ 0.001E+.I 7.5311E- O.OOE+00 2.13E-03
XF.13b U.OOE.00 3.0E-05 - O.WtOO O.OOEiUW 7.A3E1-6 .00E01+00 7.53E1.13
Tt)l A. 1.101E+04 _ 3.52L-0I 1.63E*04 I -. 27E-01 1.30.00

I - 1 .ta � ' M- LI? : l:-II IW -IlrL~l~I~ I~' J~~r*'*'-" raI
ItVKMA ^ I~ olv fa,_|
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-

K )Nine Mile Point Nuclear Starion Unit: 2 Disposition: N/A
OCiginmur/Dalc I Mtkeiaft | Caluladon No. Revision

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson 15-22-98 | H21C-069 I 00
Ref.1

TABLE 4 (Contd)
CLOUD ACTIVTY AS A MVNCTION OF TME & XTQ

04 HR
SGTS ST.Kx; RELFASES

ORYWELL L.CONT TOTAL XJQ AC IITY
lSOTOP¢ 0- HtR 048 HR Cl SEC/M^3 CSE ^3

1-12Y l23E.06 1.O0E-U7 1.33E-00 1.4YL0 I .98E1O
1-131 3.65E+O1 2.97EtOO 3.95E+0I 1.4YE-04 5.IlE-U3
1-132 1.621401 1.23EO00 1.74E'@ O1 I9E-04 2.60E-03
1-133 6.66E+l S.34E+OO 7.19E+tO 1.49E.04 1.07EU.2
1.134 6.36b*o 5.20E.01 6.BgE*00 I AYMW L.U3h-*D
1-13S 4.64E-01 3.63E+O 5.006+01 IA9ELU4 7.45-3
1.136 0 006+00 _ o0.OQE.O 0OEuu 1AYE-04 O.OWUO
liR.33 1.36E+0O 1.03E-01 140U 1.49&W 2.1SE-04
BX.84 2.01EO01 L.BE-02 2.20L-01 A49E.04 3.28E.OS
IIR-JS 1.20E-07 3.S44E.V I.55E07 1.49E..A 2.32E- II
F)R-b7 0.WE+u0 O.OOE+00 O.OOF.,+0 I.49EQ4 U.UUE+1U

KR-b3M 2.36t.U2 1.93Ei01 2.75E+U2 1,4E-Y 4.102
KkolI5M 4.95t*U2 3.82E+01 5.33£+4.O 1.49E.04 7.'J4E-U2

KX-65 4127.401 3.45EtOO 4.62E+01 I.6&YE04 6.8SU-03
KKR-7 259E4W2 2.00E+DI 2.79E602 I.49E.04 4.16E-02
KR-88 9.47EI02 7.19E+OI 1.02E+03 1.49B-04 1.52E-01
KR-89 1.54E-0 4.31 E-05 J.97E-04 1.49E-04 2.94E-09

XE-13IM 2.256+01 IS.3E.+0 2.43E+01 1.49E.04 1.63E-03
XE-133M 3.19E+02 2.59YE6U 3.4Sf+4.0 I.9E-04 5.14E-02
XE.133 7.80E+03 6.35E602 8.44b*03 I.A9E6- 1.26E+00

XL-135M 8.89E602 60 56*01 9.S5WU2 .A9E-04 1.43E-01
Xt-135 2.35E+03 1.94E.U2 2.54E4-03 IA9E 04 3.79E-01
XE, 137 2.76E-03 7.03E-04 3.46U.03 1.49E.04 5.16E-07
X 13S 1.36E+01 I5.N06* 1.54E+01 IMA9E-04 2.2YE-03

'1'OTAL 1.36E*04 I.OYE903 I.A7E+04 .2.1bE+.U

5-24 HR
TStS BLDG RELEASES

DRYWLLL F.CONT TOTAL ACTIVITY
ISOTOPF 0-10.53 KR 103424 HR 8-24 HR co SECIMA3 C aSECMA3

1ll9 4.64E-07 4.136-06 1.27F.-06 5.86* I .IOE-04 6.456E10
1-131 1.35L*,0 I.17E*02 3.62E+01 1.676*02 1.1OE-04 _183E.02
1-132 1.2XE*0 1.b3E+00 1.03E+00 4.14E+0U 1.10E-04 4.555E-04
1.133 2.14E+01 i.48E+02 4.74E+01 2.176E+02 I.IuE04 2.38E.02
1-134 2.43E-U2 6.10E 03 1.23E-02 4.2E1-02 1.10£-04 4.71E50
1135 1.0560 .4.33SE01 1.59F+01 7.02h-4UI I.04 7.72*.-03
1-136 OU U1&O0 O.O0E+00 O.OOEXi0 0.00B400 1. I OE-04 O.ooe0 W

ER-h3 1.14E-01 1.72E-01 9.49k-U2 3.861-0I 1.IOF.0E4 4.I99-05
BRK-4 2.43E-05 1.486-06 I.IUE-U5 3.6S56OS 1.I.I0E-O 4.05k-09
BR.55 0.00E+00 0.0E0,0 0.0WE400 O.OOEi"0 5.50E-04 0.ooE.00
RK.67 0.06+400 O.OOE+00 000E.00 .0Ut+00 I.I0E-04 0.UUE0E

KR-N3M 3.3 IE+O 1 5 81E+01 2.93F.+0I 1.21 B03 5I.1OE-04 1.33E-02

KKR-5M 8.e5E+0I 2.64E+02 E.06602 4.576402 1.10O-04 5.02P-02

KKRb5 1.61Et+0 1.44E+02 4.4E+U0I 2.04L.U2 1.I06-4 225E.U1

KR-? 4 b2E+00 2.69E+00 2.526+0 .036-0I 1.10E.04 I.14E 03

KR-.s 1.03E+02 1.93f*02 9.49E60I 3.916 02 1.I0E.04 4.30E-02

KKR49 0.00E+00 n.oOE40 0u0u0. 0.0W6E+00 1.1OE-04 0.00E401
X613JM 8.57E+00 7.75E+01 2.370E O1 5.50*02 1.IOE-04 1.21-EO'

XL-133m I .97602 V.UFU' 3.07E+02 II.I03 1.10O-W 1.5tE os

XEI 33 2.93F.+03 2.57EC4L 7.92E.03 3.66E+04 I 2.5I-04 4.7026100

XE-.I3SM 2.55£+U2 1.16E03 3.72E*02 LA I +...3 1.1U6.04 1.99E.^0I

XE'I35 I.J56.u1 7.92E+03 2.47E403 1.13k*04 1.01.UL04 1.25E+OO

XE-137 u.w0 0 0.00E*00 00 0.E+O .0U0L¼U I IE004 0.00.E+00

Xl31 2 07E-.08 0 00Ew 9.166-O0 2.9S'JVU I. I OE4)4 3.29&12
TOTAL 4 65E+03 3.67E+04 1.15E504 5.29L604 I5.blE4W

-4
FORMAT#N [:F-ifl .N-u2-Ii1.-(
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Vine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OcitlA.2for/Dalc I ChskeJDatc |C-Mlelaibdn No. Revision

G.J.Patel (NUCORE)/5-21-98 IG.R.Stinson /5-22-98 IH2IC-069 |00
Ref

TABLE 4 (Cont'd)
CLOUD ACTIVITY AS A FUNCI1ON OF TIME1 & XJQ

24-9 NR
SOTS BLDG RELEASES

DRYWELL r.CONT TOTA1, XJQ ALTIYITY
ISOTOPE 24-96 HR 2496 HR Ci SEC/M^3 Ci.SEC/MA3

1-129 2D00E-05 S.30E.06 2.5vk-u5 3.36E-U5 8.7UE-10
1-131 5.03E+02 1.29E+02 6.32E&02 3.37E-U5 2.12E-02
18132 3.U3E-U2 7.8 IE.03 3.BIE.02 3.36E-05 I J l1-OF
1- 1,13 2.21 E+U2 S.69E+DI 2.7EE02 -336E.US 9.3A4E3
1-134 1 1AUE-U7 3.59e-os 1.76E.07 3.36E-05 5.91k.12
1-135 1.32E+01 3.40Eo00 1.66E+01 3J6h.05 5.58E*04
1.136 O.OE+00 O.OOEtO 0.UO4E+0U 3.36-4)5 U.UE+oo

BR-03 3.33E-03 e57E.04 4.19E-03 3.36E&05 I.4dE-U7
HK.M4 0.00E+00 0.00E+00 0. OU+0U 3.36E-05 Q.UOF2+0
HK*b5 U.50RE-0 O.00E+00 o.0Uk;OU 3.36E U5 0.00*00
H K-b7 0.00EtO00 0.00*E00 0O.E*O0 3.36E-05 0.002E*0

KR-83M IA.402E+OD 3-r(iO . 0 .76E+00 3.36E-05 5.91 B-O5
KR-85M 3.SIE+01 9.05E200 4.42E201 3.36E-U5 1.48B-03
KK-65 7.15E+02 I.84E+02 8.99E+02 3J36E-U5 3.02E-02
KK-b7 I.7UE-03 4.38E-04 2.14E-03 3.36E-05 7.1bE-UU
KK-68 7.04F.O0 1.IEt+00 S.SSE+00 3.36E205 2.97L-U4
KK-89 I 0.0+00 0.00E+00 0.00E+00 3.36E05 0.0E0&U

XE-131M 4.07f.+02 1.05E+02 5.12E+02 3.36E-05 L.72E-U2
X.E 133M 3.32E+03 5.55E+02 4.13E+03 3.36E-05 I40UE41

XLE13. 1.10E+05 2 83E204 1.38EtO5 3.36E-05 4.65ES+0
XL-135M 6.lSEFO2_ I.S3EtO2 7.7*E+02 3.36E-05 2.59E-02
Xe-135 6.64E+03 1.71 E+03 3.35E03 3.361-U5 2.816E-DI
xeE-137 O.OE200 0.00oe00 O.O0E00 3.36E-05 O 0U.0
XE138 0.00E+00 0.00E-0O 0 OOE+O0 3.36E U5 0.U0E+00

TOTAL 122E+05 3.15E+04 1.54E*05 s5.17E+

I,

go-7zuI HK
SGTS ILDG R2LLASES GRAND

DRYWEI.L P.CONT TOTAL XIQ ACITVITY TOTAl.
ISOTOPE 96-720 HR 96-720 HR Cl SEC/M^%3 CSEC/M^3 CiSV.FCM'4

1-129 * 1.335-04 3.44E-05 1.67E-04 6.55bE06 I .A3L>V 3.14E-09
1-\31 1.14E+03 2.93E*O2 1.43E+03 6.55E-06 1.23E.D'2 5.77E-02
1-132 O.OE+00 0.002E+00 0.0W6400 2.55t.-6 0.(E-44*W 3,SEV-03
1-133 I.652 +01 4.25E+00 2.08E+01 6.55E-U6 1.77E-D4 4.41 E-02
1-134 0.00E+00 0.00E+00 0.00E+00 6.55E-U6 t.002*00 l.03E-03
1-135 5.24E-03 1.35L-03 6.59E-03 8.55E-06 5.63E-03 I.S7E-02
1-136 0 0U' W0 U.UXE+ 0.0X)E,*00 S.55E-06 0.00E+00 0.0UE+0U

13K-13 0.W&400 0.U00E+O 0.00E*0 8.55E-06 O.00E+00 2.60b2-4
U K.-4 O W2+0 0=.02200 00.0E+00 8.55E-06 0.00E2OO 3.26105
ISK-55 0 UO 0 V.02.00E+W 0.00E*0 8.55E-D6_ 0.00E+00 '.3211
IlK-a7 oOUE&0 U.LX)E+00 0.00E+00 8.55E-OC 0 DOE*00 0.00E+00

KK*4.IM I.16 W-09 2.96-150 1.46E-U9 8.55E-06 1.2E-14 5.43E.02
KK-85M 3.8&04 9.79E-05 4.78E-04 B.55E-06 4.09E,09 1.3.E-0I
KUl-65 4.62E+03 I.19IE+03 5.81E403 8.552E-M 4.97FA02 1.09E-01
KR-87 0.0Et0O 0.00EO .UOE+0U 8.552E-6 O.WE0 0 4.27F-02
K.Kfh 1.23E-07 3.16E2O- I.5E.07 6.55L-06 1.32E-12 .95E-01
KR-I') o.OOE+U O.OOF.00 O.DOE00 8 55E-06 O.U002-OO 2.94E-08

XL-131M 2.I7E+03 5.60E+02 2.73E+03 S.55E-06 2.33L-02 5.62E-02
XE-133M 1.73E+03 4.47E+02 2.182E403 8.5SE-06 1.866-02 3.66E-0I
XL2l433 1.72E+0S - 443e+4 2.10E+05 J.55E-06 1.85E~O 1.1-E4OI

Xt-135M 6 02L-01 2.03E-0I 1.01E+00 E.55E-C0 4.69E-6 3.671:1WI
XL-135 3.WL 0 1 7.73E+00 3.77F.-01 8.55E-00 3.23E-04 1.912Lt+
XL-137 U.00+1 0.00E+00 0.00E+00 1.55E-0( 0.WE0OO 5.1 I OJ7
XL U WK 02-W 0.00+0U0 000200 8.55E-()6 0.0E00I 2.29E-U3
'10AL 1.62E405 4.662+04 2.29E+05 1.95E2 0 1 i.5 1 E--I

.1 - .n - . -rn - -re VnA' n, m
rUKMAI w IrmITrJI -U06I'U-UU
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Odginpor/Djktc I MckerALc Cdcuimon No. RIv RiSion
G.J.Patel (NLJCORE)15-21-98 I G.R.Stinson /5-22-98 H21C-069 00
Ref.

CLOUD ACTIVITY AS A FVNCMON OF TIME& XtQ
TOTAL CLOUD ACTIVITY IN CLSEC/M

0.720 HR

TOTAL
ACTIVITY

ISOTOPE CiSEC/M^3
15129 1.51E-OS
1-131 3.09E-01
1.132 1.00-E0l
1-133 3.27E501
1-134 1.05E-01
1-135 1.96E-01
1_130 3.1JE-U3
MR-83 I.2OE-03

__k-_ _ 7.U5E-U3
BR 85 9.59EJJ4
RIR-K7 1.30E-U3

KR-83M 1.08E+0D
KR-85M I.86E+oo

KR-85 5.06E-01
KR-S7 I.75E+00
KR-8S 3.S3E+00
KR-89 2.1 I E+00

XE-131M 2.04E-01
XE-133M 2.U5E+OU
JXE-133 6.LUB.Ul

XL-135M 1.06E+01
XME-135 i.Id8E+0I

XlE137 4.48E+D0
X5131 4.38L+X0

TOTAL I1.07EU2

/

r^nhg M - iT MY-1 ClK3 ~ l5f~I
I .. I F I-corV4 £ -'-a _--
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Vine Mile Point Nuclear Station Unit: 2 t Disposition: N/A
Ongin1aor/Daw tI | |Cwcuon No. | Rcvixicn

tel (NUCORE)/5-21-98 G.R.Stinson /5-22-98 1 ujRI2C-069 l R o I
met,

QADMOD INPUT

Airborne cloud external to Unit I control room is modeled as a cylinder having radius and height equal to
80,000 cm and divided into 27 source segments. The airborne cloud is placed on the roof of the CR at EL
300'-O". The CR roof is 8" concrete slab (Ref 40e, f, & g) and detector is located 6 feet off the floor at
277'-0" elevation (i.c., 277'-O" + 6'0" = 283'-O"). A cylindrical source with the finer mesh adjacent to
shield is input to QADMOD code to maximize the CR dose. Dose conversion factors resident in
QADMOD are modified to convert the unusual source input of MWV/cc. Tbis is discussed below. A
sketch of the model used is shown below.

EL 300'O"

EL 299'-4"

t IY

02 ;',,< r e: -. ' ft& 0
.

EL 283'-O" x

'I

'K

S
FORMAT I NEP-DN.IJ4ii.U*lu'-V
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NUCLEAR FNGIN IMRING (Next-) -

K >Ninie Mile Point Nuclear Station Unit: 2 Disposition: N/A
OritinAlor/Date I Ochkcd bt | CAkulaion No. |Revision
G.J.Patcl (NUCORE)/5-21-98I G.R.Stinson / 5-22-98 | H21C-069 I 00Ot- oIDtC - cjtcci-if o

ReL
QADMOD conversion factors internal to the code are in units of mRen/hr per MeV/cm2-scc (found
in Appendix B page I of QADMOD Users Manual) which assumes either a volumetric sourcc input
of Mev/cc-scc and a volumc input (cc) or a total source strength of Mev/sec. QADMOD thcn,
normally outputs results in mRcmllr. In this case, the units of input are a volume and a source
intensity of MeV/cc. Therefore, the QADMOD conversion factors must be multiplied by a factor of
2.777E-07 (1 hrl 3600 see) * (I Rem/1000 mRem) as shown in the following table. These flux to
dose conversion factors have been input to QADMOD by entering zero for NSET(25) field in card
type 0100 and adding the card type 6000 to introduce the new flux to dose conversion factors.

Energy QADMOD CF New CF

(MeV) (mRemnhr) per (Mev/ctn2 - (Remn per Mev/c2)
sec)

0.4 2.10E-03 5.83E-10

0.8 2.OOE-03 5.56E-10

1.3 L.BOE-03 5.OOE-I0

1.7 1.70E-03 4.72E-10

2.2 1.60E-03 4.44E-10

2.5 1.50E-03 4.17E-10

3.5 1.40E-03 3.89E-10

6.15 1.10E-03 3.06E-10

The card images of input to QADMOD is shown in APPENDIX A, and the dose results are
presented below.

QADMOD Run No. R0833, JOB No. 4221 Dated 05119/98 calculates the 30 day gamma dose to the
control room. The result is 0.621 Rem.

- I -. - - - -. _c. . . - . .% -
VOKMAT I NL7UXI*Ii
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NUCLEAR ENGINEERINO (Ncxt S

K N/in e Mile Point Nuclear Station Unit: 2 Disposition: N/A
Onfinm:ormpzm C Mckr/Da= caleuladon No. Revision

GJ.Patcl (NUCORE)IS-21-98 IG.R.Stinson I 5-22-98 | H21C-069 | 00
Ref.

Skyshine Dose From Unit 2 Containment

Calculation PR-C-23-B-1 (Ref. 36) calculates the 30-day gamma air scattered radiation dose at the
various locations including the Unit I control room, due to a LOCA at Unit 2. The dose point (DP)
locations and their coordinates are shown in Reference 36, pages 24 and 31 respectively. The coordinates
of DP 10 are compared with those used in this calculation as follows:

horizontal distance between Unit 2 RB anrd Unit 1 CR:

Reference 36 (pages 24 & 31):

y = 20513 cm = 20513 cm /30.48 cm/ft = 673 ft

Analysis on pages 65 & 66 of this calculation:

x = 671.5' and y = 57'

Horizontal distance = (671.52 + 572)112 = 674 ft

Distance or DP 10 in 23B is approximately same as one used in this calculation (page 66).

Flevntion of Unit I CR roof:

Reference 36:

z= 1188.7cm= 1188.7cm/30A8cm/ft=39ftabovegradeEL26l'-0"
= 261 '-O" + 39'-0" = 300'-0U

Analysis in this calculation:

Roof elevation of Unit I CR = 300'-0"

Since the horizontal and vertical distance coordinates of DP 10 are the same as used here, the scattered
(skyshine) dose rate information for DP 10 is utilized to calculate the sklyshine dose at the Unit 1 CR
from the radiation environment in the Unit 2 RB. Since the containment + TIP & ESF leak rates
changed since the analysis in Reference 36 was performed (Refs. 34 & 35), the radiation source term
developed for the direct shine dose calculation in the previous section is used to calculate the ganima
source and total gamma dose in the Unit 2 RB as shown in Table S.

The average scattered dose rates and standard deviations for the various dose points are calculated for
seven energy groups in Reference 36, pages 44 through SO. The unshielded scattered dose rate can be
calculated using the seven energy group average scattered dose raues and corresponding source fnaction
(Ref. 36, page 59). The seven energy group average scattered dose rates for DP 10 are listed in Table 6
and total unshielded gamma scattered dose rate is calculated in Table 6. The U1 CR scattered dose is
calculated as follows:

t _Iscn 
a 

atv
rUKM PhI * INF-uLi*1JA*-1%*-2IA
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Unshiclded scattered dose rate at Unit CR roof = 5.309E-14 mrcm/hr/y/sec (Table 6)

Gamma source = 3.13E+10 y/cc x 2.72E+10 cc= 8.514E+20y

Unshielded gamuna dosc at the Unit I CR roof

= 5.309E-14 mrenlhr/y/sec x 8.514E+20yx (3600)' hr/sec = 1.2556E+04 mRem= 12.56 Rem

The roof of Unit1 CR is 8" concrete. (Ref. 40). However, a dose reduction factor 1.35E-02 (Ref. 36,
page 72) is uscd for 6" concrete wall.

Therefore, the skyshine dose in Unit 1 CR = 12.56 Rem x 1.35E-02 = 0.170 Rem

Reference 36 uses the angular and energy distribution of the skyshine flux at the top of TSC roof (Rcf.
36, pages 63 through 66) to determine the dose reduction factors for different thicknesses of concrete
slabs, using ANINSND. The use of 6" concrete shielding for thc 8" thick concrete roof at the Unit 1 CR
and an additional 17 feet (300'-" - 283'-0" = 17'-0") between the roof and the operator, will compcnsate
for any non-conservative skyshine dosc resulting from the use of the subject angular and cncrgy
distributions.

r - - ... - . en.. 6ttV %.
JILKMA I Wv Nt IZUfl I S.-I



MAY-22-98 FRI 06:03 PM LICENSING FAX NO. 3153491400 P. 17

N NIAGARA
OHAWK CALCULATION CONTINUATION SHEET Page 96

NUCLEAk ENGINCEPING (Ncxt -)

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
originitur/V:te I ChecckrJDatc |Calcumwon No. |Revision

G.J.Patcl (NUCORE)/5-21-98 I G.R.Siinson/5-22.98 1H21C-069 I 00
Rcf.

TABLES

30-Day Integrated Gamma Source Term

Energy E Intcgrated Conversion Gamnma Fraction ot
(Mcv) Activity * Factor Sourc-e Total

(Mev-hr/rc-sec) (Y-sec/Mev hr) (Wcc) Source
0.4 2.47E+06 9.OOE+03 2.22E+10 7.1OE-O1
0.8 1.49E-06 4.50E+03 6.71E+09 2.14E-01
1.3 4.57E+05 2.77P.+03 1.27E+09 4.04E-02
1.7 3.34E4-05 2.12E+03 7.07E+08 2.26E-02
2.2 1.31E+05 1.64E+03 2.14E+08 6.85E-03
2.5 1.24E+05 1.44E+03 1.79E+08 5.70E-03
3.5 S.33E+02 1.03ED+03 5.48E+05 1.7SE-05

Total 3.13E+10

' Prom Radioisotopc Run No. R0883001. Job No. 8006, Dated 05115/98

y1cc = [Mev-hr/cc-sec] * CF = [Mev-hr/cc-sec3*[l/E (Mev/y) * 3600 sec/hr] = CF = 3600/E

TABLE 6

Unshiclded Scattered Gamma Dose Rate at Root Unit 1 Control Room

Energy Scattered Standard Fraction Scattered
Dose Rate' Daviation* or Dose Rate x

(Mev) (Mrem/hr/risec) (Mrem/hrN /sec) Total Fraction
0.4 4.180E-14 1.120E- 14 7.102E-01 2.969F-14
0.8 7.890E-14 2.033E.14 2.142E-01 1.690E-14
1.3 8.02SE.14 1.995sr-14 4.043E-02 3.24SI:- lS
1.7 7.668E-14 1.8752-14 2.266E-02 1.738E-15
2.2 1.729E-13 5.350- 14 6.849E-03 1.164E-15
2.5 5.7452-14 7.567E.15 5.705E-03 3.277E-16
3.5 9.990E.14 2.171E-14 1.752E-05 1.7S0,- 18

Total 5.309E- 14

* I:rom Rcfcrcnce 36. pages 44 through 50 for Dctcctor * 10

rr- . ti. -. - .. r- .. 1 r -~ rn N FV
FORMAtI N INEF-LJI5-y8iu,*LP.
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RESULTS

The Unit I control room doses from all radioactive sources due to a Loss of Coolant Accident
(LOCA) at Unit 2, arc given in Tables 7 & 8 and compared with their GDC 19 allowable limits. The
thyroid and beta skin doses are within the GDC 19 allowable limits. The whole body gamma dose
exceeds the allowable limit by 1 .12 Rem.

The total whole body gamma dose in Unit I CR 6.12 Rem. This dose is divided by the number of
hours of expected control room occupancy to determine the average gamma dose rate to control
room workers for the assumed 30-day duration of the LOCA.

Total 30-day gamma dose in control room = 6.12 Rem

Total expected control room occupancy:
(occupancy factors per Ref. 8)

100% occupancy for first 24 hours = 24 hours
60% occupancy from 24 - 96 hours = 43.2 hours
40% occupancy from 96-720 hours = 249.6 hours

Total occupancy time =24 + 43.2 + 249.6 = 316.8 hours
Total time in 30 days = 720 hours

average gamma dose rate = 6.12 Rem/hr x 1000 mRem/Rem x 1/316.8 hrs= 1.93E401 mRcm/hr.

CONCLUSIONS

The Unit 1 CR is habitable if the Unit 2 MSIV leakage is reduced to 9.5 scfhfMSTV. The results of
this analysis based on a post-LOCA leakage of 9.5 scfh/MSIV, is shown in Tables 7 & 8. Therefore,
it is recommended that the Unit 2 MSLV leakage should be administratively controlled to a limnit or
less than or equal to 9.5 scfh./MS1V or total MSIV leak rate of 38 scfh (4 x 9.5 scfh = 38 .scfh).

Review of References 34 & 35 indicates that the MSIV leakage contributes the most to the post-
LOCA thyroid dose at the Unit 2 CR. The Unit 2 Technical Specifications establish the MSIV
leakage limit of 24,0 scfh per MSIV (Ref. I Id) based on the Unit 2 CR thyroid dose being within
GDC 19 limit. A parametric study was performed to evaluate Unit I CR thyroid dose based on the
most limiting post-LOCA MSIV leakage at Unit 2. The use of current MSIV leakage of 24
scfhlMSIV results in a Unit I CR thyroid dose which exceeds the GDC thyroid dose limit.

The whole body garnma dose in the Unit I CR exceeds the GDC allowable limit by 1.12 Rem
(cable 8). The post-LOCA gamma dose rate in Unit I CR averaged over 30 days is calculated to be
19.3 mRcm,.hr. 0-2 integrated dose is calculated to be 186 mRem (Table ) which indicates that the
peak gamma dose rate is expected to be higher than 18.9 mRem/hr. An area radiation monitor.
ROlOA-3 (computer point location E492) is located inside the control room at EL 277'-0" (Rcf. 45.
page 16). The monitor alarm setpoint is at 0.01/1.0 mRemlhr (Ref. 45, page 16). The high gamma

.. 
.

FORMA'10 pp~fxjI~(.
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dose in Unit I CR during and following a LOCA at Unit 2 will exceed the alarm set point of the
Unit 1 CR area radiation monitor. The required corrective actions upon annunciation of the alarm
are mentioned in Alarm Response Procedure NI-ARP-Hl (Ref. 44), page 34. The required
corrective actions are:

1. Notify Radiation Protection to survey area to locate source.

2. If required, activate Emergency Plan AND enter EOP-5, Secondary Containment Control.

The Unit 1 CR integrated whole body gamnma dose exposure is graphed in Figure 2 for Gamma
lDose (Rem) vs post-LOCA times. The total whole body gamma exposure includes contributions
from all post-LOCA radioactive sources. The graph shows that the whole body gamma dose reaches
the 5 Rem limit at approximately 72 hours (3 days) for 100% occupancy for the first 24 hours, 60%
occupancy from 24 to 96 hrs, and 40% occupancy from 96 to 720 hrs. Normally, the CR operators
work in 12 hour rotating shifts. Considering the normal shift rotation, the total whole body gamma
dose will be distributed among the operators in a such way that the 30-day occupational dose limit
can be safely maintained.

I
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TrABLE 7
30-DAY INTEGRATED DOSES IN CONTROL ROOM FROM IN4TERNAL AIRBORNE SOURCFS

Control Room Doses- 9.5 scfh With F51ter @ 90% Efficency MSIV Failure Case

RUN RELEASE PATH 30-DAY CONTROL ROOM DOES (REM)

No. ANALYZED THYROID GANIMA BETA SKIN

R0833811 CON`T+T1PLKG0-60Min 7.60E-01 2.42E.03 3.05F,02
R0833812 CONT+TIPLKG 1-720 Hrs 2.24E-01 4.64E-02 9.02E-01
R0833813 ESF LKG 0-60Min 7.20E+00 2.05E-03 1.76F.02

R0833814 ESF LKG 1-720 Hrs 2.10E+00 1.13C1-02 1.46E.01

R0833815 PRESSURIZATION-VENT LINES 7.42E-01 - 5.89E-02 8.57E-01

R0833816 PRESSURM7ATION-SUPPLY LINES 2.09E+00 1.931&03 2.59I:-02

R0833817 BYPASS LKG-STM TUN-0 6.86 Hrs 6.0)1E-02 4.73E-04 7.47E.03

R0833818 BYPASS LKG/6.86- 8 Hrs 2.20E-02 1.37E.04 3.24F -03
R0833819 BYPASS LKG/5 - 9.61 Hrs 2.1813-02 1.31E-04 3.26E-03
R0833820 BYPASS LKG/9.61 - 13.09 Hrs 2.52E-01 1.27E-03 3.72E-02
R0333821 BYPASS LKG/13.09 14.4 Hrs 9.14E.02 4.24E-04 1.35E-02

R0833822 BYPASS LKG/14.4- 17.04 Hrs 4.951301 1.43E-03 4.82E 02

R0833823 BYPASS LKG/17.04 - 19.04 Hrs 3.58E-01 1.08E.-03 3.83E-02

R0833824 BYPASS LKG/19.04 .24 Hrs 1.91E+00 4.59E-03 1.75F-01
R0833825 BYPASS LKG/24 -96 Hrs 4.07E1+00 7.53E-03 4.40E.01

R0833826 BYPASS LKG/96 - 720 Frs 1.87E+00 1.96E3-03 1.54E-01

R0833827 BYPASS LKG/RWIRB VENT 8.04E-01 3.222-03 1.05F.01

R0833828 BYPASS LKGIPASS RELEASES 3.59E201 1.6512-03 4.54E 02
R0833829 BYPASS LKG/SGTS BLDG (DRYWEL 3.24E+00 1.21E-02 4.16E-01
R0833830 BYPASS LKGISGTS (P CONT) 7.72E.01 2.47E-03 9.68F. 02

TOTAL 2.74E+01. . 1.59E-01 * 3.47E+00

tUKM A I i t.r-IJI:.vtrn-uis..W
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TABLES

UNIT 1 CONTROL ROOM 30-DAY INTEGRATED DOSES DUE TO UNIT 2 LOCA

SOURCE OF 30.DAYUNIT ICONTROL ROOM DOSE (REM)
RADIATION THYROID GAMMA BETA SKIN

INTERNAL CLOUD 2.74E+01 1.59E-01 3A7E+00
DIRECT SHINE FROM U2 .001E+00 5.03E+00 0.00E3+00

U1 FILTER SHINE 0.00E+00 1.41E-01 0.00E+00
EXTERNAL CLOUD 0.OOE+00 6.21lE-01 0.00E+00

SKYSHINE FROM U2 0.00E+00 1.70E-01 0.00E+00
TOTAL 2.74E+01 ; 6J:13 ;. 3.47E+00

ALLOWABLE LiMIT 3.00E+01 . 3.00E+01

2
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List oF Computer Runs

Airborne Sources -
Code
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON
DRAGON

Run No.
R083381 1
R0833812
R0833813
R0833814
R0833815
R0833816
R0833817
R0833818
R0833819
R0833820
R0833821
R0833822
R0833823
R0833824
R0833825
R0833826
R0833827
R0833828
R0833829
R.0833830

Joh No.
9497
9498
9842
9501
9502
9531
9564
9626
9513
9514
9515
9516
9517
9519

9520
9521
9522
9997
9527
9529

Date Description
05/17198
05/17/98
05/17/98
05/17/98
05/17/98
05/05/98
05/17/98
05/17/98
05117/98
05/17/98
05/17/98
05/17/98
05/17/98
05/17/98
05117/98
05/17/98
05/17/98
05117/98
05/17/98
05/17/98

Containment & TIP Leakage, 0-1 Hr
Containment & TIP Leakage. 1-720 Hr
61 gpm ESF Leakage, 0-1 Hr
61 gpm ESF Leakage, 1-720 Hr
Pressure Control Mode Purge, Vent Lines
Pressure Control Mode Purge, Supply Lines
Bypass Lkg via Mn Stm Tunnel, 0-6.86 Hrs
Bypass Lkg via Mn Stm Tunnel, 6.86-8 HIrs
Bypass Lkg via Mn Stm Tunnel, 8-9.61 Hrs
Bypass Lkg via Mn Stm Tunnel, 9.61-13.09 Hrs
Bypass Lkg via Mn Stm Tunnel, 13.09-14.4 Hrs
Bypass Lkg via Mn Stm Tunnel, 14.4-17.04 H4rs
Bypass Lkg via Mn Stm Tunnel, 17.04-19.04 Hrs
Bypass Lkg via Mn Stm Tunnel, 19.04-24 Hrs
Bypass Lk-g via Mn Stn Tunnel, 24-96 Hirs
Bypass Lkg via Mn Stm Tunnel, 96-720 Hrs
Bypass Lkg via Radwaste/Reactor Bldg Vent
Bypass Lkg via PASS Panel
Bypass Lkg via SGTS Bldg, (Drywell)
Bypass Lkg via SGTS Bldg, (Wctwell)

Direct Shine From Unit 2

RADIOISOTOPE
QADMOD

R0833001
R0833001

6161
8174

05/20198
05/21/98

U2 Secondary Containment Source Term
U2 Shine Dose to Unit CR

lnit-I FilterShine Dos

RADIOISOTOPE
QADMOD

R0833001
R0833001

9825 05/17/98
8601 05/21/98

11 Filtcr Halogen Source Term
UI CR Filter Shine Dose

ESxemal Cloud Dose

RADIOISOTOPE
QADMOD

R0833001
R0833001

4206 05/19/98
4221 05/19/98

External Cloud Sturce Term
External Cloud Dose

f;All Computer runs were done on Stone & Webster's main frame computer via a remote termiinal.
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References

1. SWEC Computer Code DRAGON, NU-115, VERO5, LEVOO.

2. SWEC Computer Code QADMOD, NU-137. VER000, LEV03.

3. RADIOISOTOPE Computer Code, SWEC Number NU-007, Version 1, Level 2..

4. Regulatory Guide 1.3, "Assumptions Used for Evaluating the Potential Radiological
Consequences of a Loss Of Coolant Accident for Boiling Water Reactors", Revision 2,
June 1974.

5. NUREG-0737, Section M.D.3.4, "Control Room Habitability Requirements."

6. NUREG-0800, U.S. NRC Standard Review Plan Chapter 15.6.5, Appendix A & B.

7. NMPC Letter to NRC, Dated 03119/84, "Response to TMI Action Item TI.D.3.4 - Control
Room Habitability."

8. NUREG-0800, Standard Review Plan 6.4, "Control Room Habitability System."

9. GE-Nl;-187-08-1090, 7/92, "Balance of Plant Summary Report Prepared for Nine Mile
Point Nuclear Station - Unit 2 Power Uprate (3467 MWt)".

10. Regulatory Guide 1.49, Rev. 1. 12173, "Power Levels of Nuclear Power Plants".

I. NMP2 Technical Specifications, Amendment 78.
a. Section 3.6.1.2-1,
b. Not used,
c. Section 3/4.6.1.2 & 6.8.4 and
d. Table 3.6.1.2-1.

12. Nine Mile Point Unit I Final Safety Analysis Report Revision 14.

a. Section Ill.B.2., 'Gcneral Structural Fcatures."

13. Calculation ES-115-02, 5/24/88, "Primary Containmcnt Volume/Area", including:
a. Disposition ES-1 15-02A, 9/27/94.

14. SWEC IOC, from P.O. Loza/M.S. Stocknoff to Radiation Protcction Group, dated 7/22/82.
"Secondary Containment Volume / HVR-32/12177".

L L
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15. Calculation ES-276-00, 12/16/94, "SC Drawdown Analysis - 1 Hour", including:

a. Disposition ES-276-00B, 2/28/95,
b. Disposition ES-276-OOC, 316195,
c. Disposition ES-276-OOD, 2V15/96 and
d. Disposition ES-276-00E, 7/1/96.

16. Calculation ES-196-00, 5/30/85. 'TIP Linc Leakage Rates from LOCA': including:
a. Supplement 00-SPL-1, 11/22/88 and
b. Disposition ES-196-OOA.

17. Calculation PS.273-0, 6/7/94, "Suppression Pool Bypass Following LOCA".

18. Disposition ES-216-OOA, 8123/94, "Post LOCA Outleakage from CPS Supply & Vent Line Prior
to Isolation, Including Delay Time and Plateout Effects".

19. Calculation ES-121-01, 9/30/94, "Large Break Accident Analysis for FSAR Section 6.2.1.1",
including:

a. Disposition ES-121-OOA, 10/2/93,
b. Disposition ES-121-O1A, 9130/94,
c. Disposition ES- 121-01 B, 2/8/95,
d. Disposition ES-121-OlC, 3n195 and
c. Disposition ES-121-01E, 516195.

20. Calculation ES-177-05, 10/22186. "Secondary Containment Bypass Leakage", including:
a. Supplement 05-SPL-1, 11/22188,
b. Supplement 05-SPL-2, 5/9/89.
c. Disposition ES-177-05A, 9/21(94,
d. Disposition ES-177-OSB, 1218/94,
e. Disposition ES-177-05C, 1218/94,
f. Disposition ES-177-05D, 3t7/95 and
g. Disposition ES-177-05E, 7/23196.

21. Calculation ES-194-01, 10/31/86, "Primary Containment Purge Systcm Secondary Containment
Bypass Leakage Rates". including:

a. Supplement 01 -SPL- 1, 11/22/88,
b. Disposition ES-194-OlA, 9121/94 and
c. Disposition ES-194-OlB, 3/7/95.

22. Calculation ES-222-01, 10/28/86, "Bypass Paths Associated with JAS & GSN Systems",
including:

a.SupplementOl-SPL-1, 11/22/88,
b. Disposition ES-222-OIA, 9121194 and

__j
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c. Disposition ES-222-OIB, 37/95.

23. Calculation PR-C-29-B-00, 7/17/87, "effective Iodine Plateout Factors in Secondary Containment
Bypass Leakagc Paths Following a DBA LOCA Assuming MSIV Leakage of 9.5 SCFI{ per MSIV'
including:

a. Supplement OSPL-1, 12122/88.

24. Safety Evaluation No. 95-077,519/95. NMP2, RHS, "Revise /Deletc the Leak Rate Acceptance
Criteria and Tcst Frequency for RHS Valves 2RHS*MOV142, MOV149, SOV35AIB and
SOV36A/B".

25. NIP-DES-04, Rev. 17, "List of Lists".

26. IST Program Plan, NMP2-IST-001, "Pump and Valve First Ten-Year Inservice Testing Program
Plan".

27. Calculation AIO.1-E-130-0, 4/29/95, "Maximum LeakageThrough 0.250" OD RHS Sample
Lines".

28. Standard Review Plan 6.5.5, Rev o, "Pressure Suppression Pool as a Fission Product Cleanup
System."

29. "Accident XIQ Values at the Nine Mile Point Unit I Control Room Air Intake and Emergency
Operations Facility for All Nine Mile Point Unit 2 Release-Building Scenarios", Prepared for
Niagara Mohawk Power Corporation by Meteorological Evaluation Services Inc., 5/20/90.

30. Tnternal Correspondence, File Code M98-014, Dated 5/18/98, From T. Mogren to T. Kulc-.ycky,
"Outside Air Flow Rate for Control Room Ventilation."

31. NMPC Emergency Plan Implementing Procedure No. EPIP-EPP-20, Rev 6, Ernergency
Notifications."

32. Design Change N[-98-016, Dated 05117/98, "Unit I Control Room Radiolcgical Habitability
Analysis."

33. NMPC Calculation No. SIO-210-HVI2. Rev 0. "Control Room & Auxiliary Control Room."

34. NMPC Calculation No. H21C-038, Rev 1, "Design Basis LOCA with Suppression Pool Scrubbing,
Sccondary Containment Mixing, and 60 Minute Drawdown."

-( 35. NMPC Calculation No. H21C-043, Rev 1. "Design Basis LOCA with Incirased MSIV Lcakage.
Suppression Pool Scrubbing, Secondary Containment Mixing, and 60 Minute Drawdown."

.1-O . .< . -%- . ; I l£.l ILV# . %W IlruKm^& 0 41"r-;60 z;^l 1-w
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36. NMPC Calculation No. 12177.87-PR(C )-23-B, Revl, "Skyshine Dose Evaluation Inside the
Tcchnical Support Center Following a Loss of Coolant Accident at Unit 2."

37. Ninc Milc Point Unit 1 General Floor Plan Drawings:

a. C-35604-C, Rev I
b. C-35605-C, Rev I
c. C-35606-C, Rev 2

38. Nine Mile Point Land Use Plan & Site Facility Loyout Drawings:

a. 12177-EY-2B-3, Rev 3
b. 12177-EY-3B-13, Rev 12
c. EY-8S-3

39. Nine Mile Point Unit 1 Floor Plans Alterations & Additions to Admin Bldg Drawings:

a. 12828-EA-25G, Rev 7
b. 12828-EA-25GA, Rev 13
c. 12828-EA-25H, Rev 6
d. 12828-EA-25HA, Rev 10
C. 12828-EA-25J, Rev 7
f. 12828-EA-25L, Rev 6

40. Nine Milt Point Unit! Turbine Bldg Control Room Plans - Sections - Details Drawings:

a. C-18810-C, SHT 1, Rev 15
b. C-1881O-C,SHT3,Rev8
c. C-18794-C, Rev 32
d. C-18815-C, Rev 17
e. C-18911-C.Rev9

41. Nine Milc Point Unit 2 Turbine Bldg Plans & Sections Details Drawings:

a. 12177-EC-7G, Rev 12
b. 12177-EC-l lA, Rev 6
c. 12177-EC-6H, Rev 6
d. 12177-EC-6J, Rev 8
e. 12177-EC-6T, Rev 4

PUKMAT
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Ref.
42. NMPC Calculation No. 12177-PRC-28-E, Rev 2, "Design Basis Loss of Coolant Accident Doscs in

the Control Room and at EAB and LPZ from all Sources Based on a 6 Minute Drawdown Time and
Leakage of 9.5 scfh per MSIV."

43. NMP Unit 2 Machine Location - Reactor Building Drawings:

a. 12177-EM-2H, Rev 17
b. 12177-EM-2K, Rev 19
c. 12177-EM-2L, Rev 12

44. NMPC Alarm Rcsponse Procedure No. N. -ARP-Hl, Rcv 02, "Control Room Panel Hi ."

45. NMPC Radiation Protection Technical and Analytical Procedure No. NI-RTP-31, Rcv 05,
"Calibration of Gcneral Electrical Area Radiation Monitors."

46. NMPC Emergency Plan Implementing Procedure No. EPlP-EPP-15, Rev 02, "Emergency
Health Physics Procedurc."

47. Nine Mile Point 2 Roof Framing & Details Reactor Building:

a. 12177-ES-52D, Rev 6
b. 12177-ES-52B, Rev 5
c. 12177-EA-32D, Rev 3

48. Standard Review Plan NUREG-0800, Chapter 6.5.5, "Pressure Suppression Pool as aFission
Product Clcanup System, Rev 0, 12/88.
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0.0

0.0
0.0

11800.0

I3752 6

16SC.0
50 0 O0

3 4 20. 3
24d2. Z

560.7
120t.5

2.20

4.71

-10. *2

10 .V2

-30a00. 0

-2 750.a0
-2700.0
-2 100 o0
-2?60.0

1 2 a
I 4
2 a 7
' 5 r
5 6 7 9
S 7 '3 30

S 7 9 10
a I 10

4 5 7 9

0.0
0.0
0.0

3000.0
20700.0
20700.0
208s0.0
20700.0
20100.0
20700.0

' 3
la

i11 4
1 !
I14
I o

2*24

1.69404 *.5sos
CC-SEC

1796.3 -3164.%4
1328.0 -3zsa.qe
1903.2 -3164.54
2133.6 -3134.94

1. a#0
&4 ww

I

3.3300S .2.7405 5.33o02 0a0

DST I
O'? 2

DFT .3cry .

ItPi4 Ss70g90u345orv0g2*13solI 14 't10 1[35470t01?355$Vm0123&547990,t3.465,%

IK)
FORMATiNr'EP-VES-l.'N I-:. 'Wi
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NUCLF.AR ENCI RIG(Next

Nrine Mile Point Nuclear Station 'Unit: 2 Disposition. NIA
OntgintoUDw c CtwckedDft- C gculson No. Rcvuion

GJ.Patel (NUCORE)/5-21-98 G.R.Stinson /5-22-98 I H21C-069 00
Ref.

APPENDIX A
Cvad Imarge Of QADMOD Run #.RO833001, Job # 8174, Dated 05/21/98

*@*- P'CQh … - al- nD … NUIj7.VrQ00o.V43 --1125 19 --

* '. * * 4* * * c4rto IMAtCI 07F INtPUT Su-0441TTen Yn OAnfMOD ' * * . -

CARD COLUMNS

CAR0 %40.
41
42
43

'4

46
47

49
so
St
52
413
S4

S5
56

1 2 3 a S S 7
2 24 6so j 3 6 6 gO?ootsT olJA5i7isoIZ 3ns 6 oreol2Zl4s67AQol23so7esol2J65s7S9sotJ4ssioo@

2051 00
205S.6
20556.e
20550 .
205a6.a
205055.
21 0,6.9
21076.9
2t076.9
210-6.9
28078.9
20619. 7

2436. a
179;.3
1120.8
1981*2
2133.6
2438.4
1798.3
182.0
19.1.2
2133.6
2130. *
1790.3

-3164.84
-316' .86

_3 164 . go-3144 .at
-316w.84

-3164.1a
-316'.9'
-31164.64
-3 I64.St
-3164. 4
-318a.40

I
It
I
I
I
I

I

I

I

-1.

OFT S
OFT 6

OET 7
OCT a
OC T 9
OT 10

of 11
0T 12
OT t3
0? 14
DT Is

VT 16

*- POST-LOCA EiTERNAL CLOUD $MINE 0OSE TO CONTROL ROOM. 2 "A DOSE
6 2 0 2 10 10 1 -2 0 i5 IS 20

5T
Co8

IseI
A O'it
4 2

6 a
'ss
66
67
5t
6 9
v a
71I
12
7 3
' 4
7 S
7 6
7?

7 9
80

72, 10
0.0

I 250.2
0.0
0 o 0640.6
o.0

2.5I

1 12

3 3
* 3
S 3
6 3
7 1
a I

2
so aI10 a
I I
a 2
3 A
it I
5 t
6 2

672.9
z070.6

50.1
720.9
0.314
2.63
5.36

0.0
0.O

120 1. SO
0.0

-2646.66
-2667.00
20.67.32
20482.56
1727.30
1767.64
a

I 2 a
1 4
2 * 7
* 5 I
A o T

-1

965.6
2187.10
160.2
001.0
0.62 8

3.1£

2S29.A
2606.0

1146.5
t2 e S. 7
* 's0 *

3."6
5.97

0.0
0.0

1370.1
2309.0
320.4
961 2

1.26
3.70
6.20

2529s.
2606.0

1560.6
2'9?.0

' 00.5
104t.3

1.57
£. 00

1686.2
2591 .3
'80.5

lIZI.^
'I 1.
4.40

c.o
25so.0

1 0.0
o.O

0.0
%800.0

2

1420.3

r60 .7
1201.1

2.20
A. 71

10.0
-_a.0
-I0.0
-10.0

-1a00.0
-2460.0

0.0
0.0
0.0

3000.0
20700.0
20700.0S

'K)

I Fe)Rl6AT &Kr F.P-DEitt S-l a | *. -11tI). _.8 , _ _.
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Mine Mile Point INuclear Station Unit: 2 Disposition: N/A
Ofgiriatw/Datc aj c - a . . CAlculazion No. A -Ini0

G.J.Patel (NUCOREYS-21-98 G.R.Stinson /5-22-98 H2IC-069 °°
r(C1

APPENDIX A
Card Image Of QADMOD Run #.R0833001, Job # 8174, Dated 05/2I/98

*34 *R'Vn6w …*A JO"0f __I hVI3ut -Vwfl:,L:vJ -- 5 1:'PSfI -- *eo-

* a * * * 0 * * a CAU9 fIA' 'fI IrtPJT vtIniITT't r^% -AM 'a a i a a, ; Ia ,

CARD COLUVNt

CARO NO.
'1
4?

69
u0

it

95

e0
uo
.ag

9'

'S
06Vs

°9

100
101
102

105
106

I.. 107
toe
109
110
III
lt2
II,
11£
II3
116
31?
I*1
119
120

1 2 7 4 5 of 7
t 3456749C I t 9 3S4?A<ntZ I-S470140t? 14667qV012 3GS00 l t23GS6VA9012 &sS7N

7 2
4 2

I
a0 1

to 2-1

23 2S
I . 07*04
l4EV-HR

20sls.o

' 7 6 to
6 7 9 to
Is a to
a 5o,

20660.0
20700.0
P0700.0
20700.0

1400.0 -2,50.0
1752.6 -2700.0
leso.0 -2r00.0
500.0 -326000

2.2'

5.65#0. 2.r7.0.
CC-SEC

1796.3 -31t6.84

2.05404 1*62400 2.01#0. '.30402

I
-1

0.0

OET I

*0 OST-LOCA EXTERNAL CLOUD SMINE DOSE TO CONTROL ROOM, I MA COSE
A t 0 2 10 I °0

I 2
-2 0 I5 15 20

2. 7200
0.0130 a aI Vto .2
0.0

0.0

5i.03
I 1 2
2 12
3 3
* 3
5 3
6 3
7 1
e I
9 2

10 2
1 1
2 2
3 I
* I
S 1
6 2
7 2
a 2

67209
200o .6

0.1 I
720.9
0.314

2.63
5o3£

0.0
0.0

t201. S0
0.0

-2646,68
-2667.00
20 67*32
204q2.56
1377.36
1 767 .Be
a

965. b
2167.6

150.2
001.0
0.626

2.31
sefiS
S20.t

2606.0

i s 66.
2295.?

260.3
It1 Is

.3.2i

I 97
0. 0
0.0

I 370.6
2 39.0

320.'
6I1.2
1I26
3.78
4.-t

25?9.G
2606.0

3540.6
249? 0

400.5
1041-3

1.57
a.00

164802
Z5qL%3

I1121.0

0.40

255 0.0
I10. 0

0.0
0.0160.0

lo00.0
17,52.06

11120.1
25.>-2

1203 .S
2.2')
*. 71

10.0
-1 a.0
-1t a 0
-0a.0

-t1oo0.
-2460.0
-27so.0
-2700. 0

I a
2 * 7
4 5 t
S 6 7 0

07 1a
I 7 e 10

0.0
0.0
0.0

3000 .0
20700.0
20700.0
204 t0 .0
I o000. 0

123£567690 2t3s67'901234565 ?A01 t Jr'o, 70 ago42 125012 JgS*Te23657a-;0tZ 3674.90

-I

FORMAT n NEF-DES4I1o.13
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Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
Onlaoilc1Ceir~l: ~ ~ {Calculation No. |Rnsuion

G.J.Patel (NUCORE)/5-21-98 G.R.Stinson/522-98 H2C069 00

APPENDIX A
Card Image Of QADMOD Run #.R0833001, Job # 8174, Dated 05/21/98

go**& PQOG*aw ----- OJA'jkli …--t…I7.vT'0Q.L'!V03 -- 1/.%S/'I -- .m--

a * * a a a a * CARD IMACr ng IWUT WnMfl 5TrCO Ti OAnfnO * S * * * * *

CARO COLUwNS

CARO NO.
221

122

124
12S
126
127
128
129
130
111III
132

134
0*5
136

110
131
t40
$41

143
t4a
1 5I .

A 14 7

1451140

s~s

ISI
IS2

1157

lift

IS"
ISO
150

1 2 1 5 . %7

9 1 6 a6to
I a 4 5 7 9

1.2-3
2.24

20700.0 £8S0.0 -2700.0
20700.0 S00.0 -3260.0

23 25
1 * 30405
05ev-1.

20513.0

1-~oas 145otos
Cc-SEC

179g.3 -3164o.4

1.35600 7*80906 0.12404 S.33o02

-1

0.0

Dcy I

*0 POST-LOCA EXTER'4L CL.UD SINE DOSE TO CONTROL ROP,
4 2 0 2 10 10 1 -2 0 IS 15

1 2

20 qq DOSE

2 0 724 10
0.0

1I 0.O 2 2
0.0

540.4
0.0

2*51
6.03

I 12
2 12
3 J 12
a .3
s J -Po
6 1- _7
7 1 20
* 2 20'
a 2 1

ID 2 31
£ I a

2 2 1
3 I I
a 1 2
O I A
6 2 S

I 1 8
0 2 0
a I 0

10 1 a

0 7 2. 0
.070.6 2

720. 2
0.3*4
2. 63

So."

0*0 2
0.0 a

20 1*50
0.0

$46.6!
6e 1.00
167 .32
LIe t &S#*
!)7036
P6 7o 14

2 4
4
' 7

S 7

7 1 a0

7 9 10a
* £0a

o 7 9

965.0
167.0
150.2
dI AD0

301 IL

s-eS
2s20.e

529.0
606.0a

11065S
2295.7

2 40 1
A 3 .1
0.04P

o.0

0.0

37004

2390.0
370.'

1*26
S .74
6.26

062002529.0
2606.0

1540.a

.00.5
1041 * I

*. 00

1640.2
2591.3
40.5

1121.4
1 .SA
*.40

0.0
2550.0

10.0
0.0
0.0

11000 0
1600.0
1752.6
1650.0

00a.0

1020. 2
265.ke 2
560 *js01 . 1

I 2 0 I. I
2.20

-10.0
-1 a0.0

-10 . O
-3 000.0

-2600.0
.2750.0

-2700.0
-1700.0
- It60 01

0*0
0*0
0.0

3000.0
20700.0
20700.0
7.044000
70700.0

20700.0
20700.0

I,14S6769012345478901225��70I' t4.,A?4,OI�3436?4Q01?2BS67A1?3'A'490I�' 5 10

FORMAT I NflP.Dfrs .I I
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NUJCLEAR( ENGINEER ING .. (Ncxt _j

Nine Mile Point Nuckar Station Unit: 2 Disposition: N/A
ov3sirmoarf/L) Chetker/ _| Cwciulion No. A R ft

G.J.Pale1 (NUCORE)/S-2 1-98 I G.R.Stinson / 5-22-98 | H2 I C-069 I 00
;1.a

APPENDIX A
Card Image Of QADMOD Run #.R0833001, Job # 8174, Dated 05/21/98

Owego vz11;%^" *---- 1 - 41J13l7VtIUO*LVf3 -- 1133,w4l -- .4...

* C - . - * 0 * C sA18 1Iua#;C Er 1wvF 3 *3JU3w 3 ' I.) *)AfU)O e V *. * * . . .

CARD CULUMNI

CARO ri0.

1443

1 64

1S7

a v g

159
170
171
172
I 7

a.

175

176

173

1 stI 03

191
1 1

t1o

1qi~

193

1f72
a"
I 25

t3?

190
I oe
200

U - 1S 7 la
12w3i'#G1345i7490 3450TMIC 1, '&54TA1012315671l234SIS74'Jo12?3sA749nt' JSu -

1.2-3

3 e2S
7.10*05
wrVy-Q

20 'at3 0

2.2'

4.4740S *0.t4OS 1.oa*0 3.21740s 1.31OS 5.33402
CC-SEC "

1796.5 -3360.' 1

0.0

DCT I
-1

*- POST-LOCA EXTEQ6dL CLOUD SMINE DOSE To CONrDOL ROOM. 96 mq DOSE
0 2 0 2 0 t10 I -2 0 15 1S 20

1 2
2. va*ao

0.0

0.00 a0.

0.0
2.51
5.03

I 32 -2

1 12

2 2

* 2

9 3 -21
7 1 20'

lo 2 tU
t I '
2 2 1

5 t1-
6 2 s
* 24^
0 2 0

10 1 4
1.*2-3

672.9
1070.6

to. 1
720.D
0.114
2*93

0.0

0.00
1460 1.50ie.oq

zo I T*so1647.00
'47.3,

I02.56

70.4

21"7.6
160.2

0.6p.6801%*

5.45
2 S*06.0
260)6 0

t 136.5
2295.7
240 .
0'i I .I
*.gap

3.".
5s0e

0 .0
0.z

1370 .
2399.0

320.'
961Oo

1.26
I* 7
4.20

2354.4
P60600

1z40.6
2097.0

oo .Ds
I a a ' .0

I4sr
*. oo

I6pe.2
251 3

'60.5
I121.4

I .A9

0.0o

250.0

30.0
0.0
0.0

3800.0
1Se0.0

1752.6
3850.0
500-0

1520.3

S60.7?

1201.5
2.20
4.7t

10.0
-10.0
-10 -0
-10.0

- 1000.0

-2560.0
-??50.0
-7O00.0
-2700.0
-3260.0

* 7
5 7

6 9 30

7 7 10

5 I 0

0.0
0.0
0.0

3000.0
ro0oo. 0
20700.0
20400.0
20700*0
20100.0
20700.0

2.2I

3235479t0123A45678901234567o00 I 3 'a71A912 34567990 12345679a0123a5674001236Sd ?A

I
FORMAT$ NEP.D 3?'' I-:'%
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Nine Mile Point Nuclear Station Unit: 2. Disposition: NIA
OniginaorIDstc I Chekc | C1jcluenNo. rciion

G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 H2IC-069 00
Ref.

APPENDIX A
Curd image Of QADMOD Run #.R083300 1. Job # 8174, Dated 05121/98

CAID COLUMNS

CAD "D.
VtIt
202
203
.ZOA
2010

*m.Oe *MUflA w_ Nut1 - ?.~VfQ:O.L'V03 -- 1t/t~t0I -- *-

* * * * * * * C^RAn imatn np tNvUT sUamtrT'O TO 1A14OO 0 * * ' ' *

1 2 3

'1 25
i.*I+06 e131S05 *45$7*0 1Ji4405 1.2105 1 .. 4*05 5*33#02
NEV-N* CC-SEC RCM

20323.0 ?9s.3 -3I6^.A4 I Dr
_l

124s002ss^02*6^02~seolss20l35rol55tolu~ro

1K);
FOR-IAT st NEP rli S I . I
.O M T _E ~ l[' . *.. ,.
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NUCLEAR ENOUGEE IO(Next __...j

Nine Mile Point NuclearStation Unit: 2 Disposition: NIA
OwiginaorJ/Dsce C5ckelD.a Cnciila~ion No. Rcvltion
G.J.Patel (NUCORE)/5-21-98 I G.R.Stinson /5-22-98 H2 1C-069 00
Ref.

APPENDIX A
Card Imge Of RADIOISOTOPE Run #.R0833001, Job# 9825, Dated 05/17/98

*O0*O@ °R -- CAR>lJO S if' -- NU0T 1 .k4,.1TeL 3 TO --1:O5 43 -. *-.

* . - - - * - * CAAO 44C; 'o t~4vur ~U"lT'!'r TO *ACIO~IUITOPt * - ' . . . . .

CARO COLUWNN

CARO .40

I

l4

I3

a3
di

I z I * s S r
l231kS6TR901Jl. 4S67100123455rOQ t17J4 5i7-1012 34SesrOO0lw 4Srs? A9 a I3S&X5$3-0 I 14,56ydi)t)

"'At POST-03CA CR FILTER ACtTVtY 1N UCt-HR OUE TO LOCA 8 U41T ?
I 0 0.0 0.0 i t 0 1

0.0
1a 2.-a30 n .13
Po 3.qo#j Ot*-ke
21 1.22+0 on045
22 9.g0-s t)-54
23.

7S

21
pi
P

A.4 +0

2.49+5

9.04+4
1.'6176

I *W-2

1-17C
t- 9 3 a

t- I 2

t-114
I-ti5
1-116

1?34ssrs40 I -34S678190t,234667114 *t34%6?tQ0023&S6rA90tL24S6r4QCta3&5A^ i QCllX5 SS Tq3

KU

-a.
FORMATS lpor.'.w.9.s-' 1Kii



IhiY-22-98 FRI 06:31 Ph LICENSING
FAX NO. 3153491400 P. 19

I N Ui MHAWK
wIrr UCAPMM NMVP MrG I CALCULATION CONTINUATION SHEET

i

Page 139
(M.evt %

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OnlaontlallDI I ckedDaic - Cculaion No. - - Rmiion

,GJ.Patel(NUCORE)/5-2 1-98 G.R.Stinson / 5-22-98 I H21C.069 00

APPENRIX A
Card Imap. Of QADMOD Run #.R0833001. Job # 8601, Dated 05121198

0-R0*0 &OGIA … - A-- tiO - N`…ll.Ve -- I 1'/31 -- meet&

* A * * a 9 * CORD t$"AUC fnF INPUT SVUTtFD TO O^A0M2 * * S 0 0 * * %

CARD COLU"NS

CARD No.
I
2
3
S
5
6

II

12
12
14

16

1 2 3 * S Is I
l2z6S67eXo 23aS6ree0123s5I?60oL;3s567g023$tl0t?*otel23a 67ea?.sqO23I6q01s3450,qQ00

0t 44MPI Ca fILTER SHINE DOlE TO OPERATOR 3 EL 277-0 DUE TO U2 LOCA
a 2 0 2 4 3 I 43 1 1 0 0

I I
0.0

I I
2 1
3 I
a I
I 1
2 2
3 1

1.2-3

0.0
-500.000

35 a2S6
"es.05
116.26

I 2
2 3
3.0

0.0 t.0

10*0
20.0

100.0

10.0
D.0
0.0

0o .0
0.0
0.0

0D Al

23 25
6.47t*l *.39eI1 6*39,10 £,09*v0

leV PFQ SO Cm-SEC %arm PER
533.40 0.00 0.00 I

-I

7.2609 4*%3#06 V.1ia07
1OUR

a?3AS67q90I23.S67S90I23.54?�I0t,3.S470I23&S67D90t23aSI76�0I?34�d,7qeoIZ3a5',7AqaO

x nb IL'nCttlll i
FURMAT N I
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NI VJAGARA
L MOWHAVK CALCULATION CONTINUATION SHEET Page. 140

NUCLEAR ENG[NEERZN (Next .)

Nine Mile Point Nuclear Station Unit: 2 Disposition: N/A
OnglzrodDt __ CA1cazion NO.ion
GJ.Patcl (NUCORE)15-21-98 G.R.Stinson / 5-22-98 H21C-069 _ 00

Ref
APPENDIX A

Card Image Of RADIOISOTOPE Run #.R0833001, Job #4206, Dated 05/19/98

*-..' flR'.P^ -- UaO1O1S'II'I- -- e~U007.VIi1L'4VIf'' -- li/I t
1
.I.-- *'

* - W *@ * 5 90 CASIO ftost or EINPUT SUflRTTfn TO P&1OlSOCITPO * ^ * . .

I 2 3

mw5l POST-LOCA CXTERN*L CLOUD ACTIVTTv IN Ct-SM/43 W/ U2 LOCA
I 0 0o0 0.o 2z 0 0 a

CASO C

CARD %,

2
3
A
S
a
T
a
9

tO
it
t2
13
t^
*5
16
I?
10
19
t.o
2I
22
23
24
25

* 26
, 27

,0LUUNS

'0.

0.0
1 i.OS*0

3 5.06-1

5 3.Of340
5 Zol 140
T 2.11-t
is 2-005o
9 4-10 l

tO 1*06,1

II t~ble~t
12 4.0460
13 '.38#0
lb * .70-3
to ?.OS-5
21 o.S'B*
22 1*16-3
ZJ 1 .5 1-I
25 3.09-1
2" 1.0 0-i
2t 3.27-1
21 1.05-1
5 1.a 26-I
30 3.el3-3

Ke-03M

KA-AT
KSt-SO

K-695
KII-059

Xr-l3Z
X'-1 33m

XF-1 3St
XE-13I
XE-13I

1C-133

t-I 'I'

t1-I 3

5-13S
1-136

g23456TOOt?,4567O9OI234567A9Ot23a56?A§0l2356?a9o1?��56790I23S5?S90I23i
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Unit I

1. What is the pre-defined acceptance criteria for the total bypass leakage beyond
secondary containment which is part of the Appendix J Testing Program?

2. Does the turbine building ventilation system function in the event of a loss of
offsite power?

3. The staff has determined that an inadequate basis exists for assuming an
adsorber efficiency of 95% for the elemental form of iodine because the
crediting of an efficiency of 95% in Regulatory Guide 1.52, Rev 2, Table 2 is
based upon a laboratory test of the adsorber which shows a methyl iodine
penetration of less than 1% (99% removal). The Unit 1 technical specification
only requires a demonstration of 90% removal for the methyl form of iodine. In
addition, the laboratory test which is being performed by the licensee
overpredicts the capability of the charcoal and does not provide a representative
prediction of the manner in which the charcoal would perform in the event of an
accident.

4. It is inappropriate to consider mixing in the reactor building because the REVS
does not incorporate into its design the capability to recirculate flow back to the
reactor building. The Unit 1 design takes the air, passes it through the ESF
system and then discharges it to the environment. The RBEVS does not
demonstrate the capabilities described in SRP 6.5.3, Rev 2 to qualify for the 50%
mixing. (Refer to pg 6.5.3-7)

5. It has been assumed that MSIV leakage is scrubbed in the torus. That is an
incorrect assumption. MSIV leakage is not released to the torus. Therefore, the
DF of 4.63 assumed was inappropriate.

6. It is inappropriate to assume both REVS trains are operating. Single failures
must be considered.

7. On pg 9 of calculation H21 C047, ti is stated that the maximum pathway bypass
(MSIV) leakage is 18.36 scfh @22 psig. A May 21, 1998 letter from the licensee
indicates that the administrative limit for MSIV leakage is 42 scfh @35 psig. The
dose assessment should have incorporated the value of 42.

8. Bypass (MSIV) leakage is to be based upon the drywell volume and not the
drywell and suppression pool volumes.

9. At 35 psig, the saturated temperature of steam is approximately 280.60F. Taking
1 scfh, would equate to 0.75 ft3.
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NOTF: This revision is a total rewrite of Revision 0.
OBJECTIVE OF RrISION
May6r changes macdo in this rcvision to H21C047 arc as follows:

Primary Containment

* primary containment leakage rate changed from 1.1% (used in 1984 subrnittal) to 1.5% to conform
with the existing Technical Specification limit.

* primary containment fire. air voltime changed from 3.003E,+5 f3 to 3.14E+5 ft3 which is a refined
estimation of the actual value

* addition bf torus scrubbing of elemental halogens using a very conservativo drywoll to wctwell
airspace bypass leak rate of 2% and the guidance given in SRP 6.5. S.

Secondary Containment

* secondary containment free air volume changed from 2.304E+6 f to 2.10E-6 ft3 . The revised value
is an actual calculated value rather than the value used in Revision 00 which was a back-calculated
value based on a Reactor Building Emergency Ventilation (RBEV) flow rate of 1600 cfm being able to
exhaust one building volume in one day.

* RBEV filter elemental efficiency changed from 990/a to 95% which is consistent with the efficiency
allowed (per Reg Guide 1.52) for a 2 inch bed with humidity control.

Control Room

* control room ventilation previously was assumed to be 3580 cfmn unfiltered for 0 to 32 seconds, 3163
cfin filtered with 30 cfin unfiltered from 32 seconds to 720 hrs. This is now changed, as a result of
modifications to the Control Room ventilation system. to 2500 (plus 30 cfmn unfiltered) from 0 to 24
seconds, and 2500 cfm filtered (plus 30 efin unfiltered) from 24 seconds to 720 hours.

* free airvolurme changed from 1.36E5 ft3 to 1.31 F+5 ft'.

Other gamma sources

) or completeness - 4 contributors to the gamma dose are added to the calculation:

* direct shine from the primary containment
. direct shine from the CR filter
* direct shine from the cloud
* air srattcred shine from the containment source
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As the rR emergency filters are now actuated on a LOCA signal, the response of the CR vent radiation
monitor is no longer calculated. The amount of timo rcquircd for an operator to manually actuate ithv CR
emergency filter is also not calculated in Revision 0 1, as due to the LOCA bignial uic, it is no longer
relevant. The objective of this calculation now becomes to calculate doses In the Unit I CR post LOCK
Given hlie sinipl bypass leakage model used, CR thyroid dose, in units of Rem/scfh 0 22 psig are
calculated. It should be noted.that this calculation will ensure that the Unit 1 Control Room is habitable
given the bypass leakage rates currently measured. This calculation should not be used to determine
maximum allowable bypass leakage as it is very conservative. If the following were incorporated, the rem
per scfh of bypass leakage would dramatically decrease:

I * credit for plateout, holdup, and mixing of the bypass leakage in the piping, condenser, and Th air
space

0 ICRP-30 dose conversion factors

METHOD

This section provides a brief discussion of the general methodology used in calculating CR doses.
Additional details are provided in the specific calculation sections.

A Regulatnry G3uide 1.3 (REF 3) source term, using the guidance given in NUREG 0800 - Standard
Review Plan (REF 5), is modeled using Stone & Webster computer code DRAGON (REF 21) to calculate
isotopic activities in the reactor building, and doses in the CR due to ierborne activity. The initiil core
noble pS and iodine isotopic activities are given in Table 1.

The following sources of radioactive releases are considered in this analysis:

* Leakage from primary containment pressure boundary to secondary containment, hereafter referred to
as 'containment leakage".

* Leakage that occurs in secondary containment from the Fmergency Safety Feature (FSF) components
that recirculate water drawn from the suppression chamber after a LOCA. hereafter referred to as
IESF leakage'.

. Leakage from the isolation valves, which become the primary containment pressure boundary during
and followid; a LOCA, tv ihe turbine building, bypassing the secondary containment and hereafter
referred to as "bypass leakage'.
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SOURCE TERM PARAMETERS

. 'iThe rutOr is assumed to be operating at 102*o of fall thermal power at the time of the accident.
(REF 5, page l5.6.5-5 and REF 1 recommend that 102% power be used in analyses to allow for
possible instrument errors in registering the power level).

2. 100°/ reactor power-level is 1850 MWt (REF 2 d.) and 102/o power is 1887 NW.

3. The radioactive material ree.laed from the reactor Sore and containment are as follows:

*a. 100% of the core noble gases and 25% of the core radioactive iodines are immediately
availabic for rclcsc from the primary containment (REF 3, page 1).

1b. or Lhe 25%/1 urwourt iWdines released per item 3.a above, 91% are elemental, 5% are
particulate, and 4% are organic. (REF 3, page 1)

For filtration and bypass leakage computations 'elemental" halogens are assumed to
include both the elemental and particulate halogens, and the "methyl" halogens are assumed
to include only the organic halogens. This results in 0.96 * 0.25 = 0:24 (or 24%) and 0.04

0.25 = 0.01 (or 1%) ofthe core elemental and methyl, respectively, halogens are released
to the rimamy enntAinment Atmntphere AT. time t -)

c. 50% of the core iodine is assumed to be mixed in the sump water being circulated through
the containmnt cxtcrnal piping systems. This is used for ESF leakage calculations (REF 5
Section 15.6.5 Appendix B).

In clarifying the source term, in section IM.B.2 of NUREG 0737 (REF 4), the NRC stated that the
source term in liquid-containing systems was 50% of the core halogens in the depressurized
cooling water which does not contain noble gas. Also, only halogens are assumed to be present in
ESF systems which is also consistent with NUREG 0737.

4. The core inventory in curie/MW, (from REP 19) is multiplied by the core power level of 1850
MW, and then by 1.02 to account for the instrument uncertainty to give core activity at the time of
the accident. These data are given in Table 1.
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5. Thn primary containment free air volume is 314,000 It' of which 180,000 ft3 is the drywell volume,
and 134,000 ft'is the tnniq air space (REF 8). The initial suppression chamber water volume is
79,800 t3 (REF 1, Table XV-32a). Although the water and free air volume of the suppression
chamber change during the accident, thcy arc assumed, in this analysis, to elnt~ill constant for
duration of the accident.

6. The primary to secondary containment leak rate is 1.5% per day per Technical Specification (REF
Za) Bases 3.3.3 and 4.3.3. Using 1.5% is consistent with the maximum allowable Technical
Specification leak rate and therefore consistent with Regulatory Guide 1.3 (REF 3). Note that the
computer model used in this calculation is independent of pressure as leakage is modeled as strictly
a volume faction.

7. Containment leakage and bypass elementsl and particulate iodine leakage is reduced by.a factor of
A rhZ to% 0^riln A t - em-. a11\- - +1 - TAMP - -- - -1 - - -. _ - _! _ _' _ _ _ .
4.6.1 woac~un. fbur actububiui thl £U[Us. Inus vaiuc is base= on a maximum suppression pool

bypass fraction of 2% calculated in REF 34 which reduces thic Torus dcoontanaination factor of
assumed for Mark I containment per SRP (REF 5) section 6.5.5 as follows. ,, ( AA 'I-, i J

I

DF - 5 4
D- -- W463

1 +B(DF -1) 1+ 0.02(5 - )
/Jo MsIq
1f*_r A .

I.

where:
I .

DF- pool decontamination factor - 5 for Mark I containnieRLfs pel SRP 6.5.5
B - fraction of drywell atmosphere which bypasses the suppression pool
D - hic dos reduction factor

SECONDARY CONTAINN 1Nf PARAMETERS

8. The dual containment design at NMP 1, with a secondary containment which completely
surrounds the primary containment and held at a negative pressure of 0.25 inch water gauge belnw
*adjacent regions, meets the criteria for the fission product structures for collection and control of
the paqt.aecident releases. Also, the return header provides a wide distribution over secondary
containment (REF 1, Figure VI-24).Therefore, the leakage from the primary containment is
assumed to mix with S0O/ of the scconday containment volume (REF 5 Scction 6.5.3).

9. The frec volume of secoiidasy witluiunent is assumed to be 2.10E+6 fA per REF 9.

10. Tue respunse of the reactor building ventilation to a high radiation signal is as follows (REF 33):

t-0 signal to isolate received
t=2 seconds time delay to avoid spurious actuation - SDBD-601 Rev 0 section 3.5.2
t- 7.5 seconds time for slowest RB isolation valve (BV-202-3 1) to close (note last test 2
seconds)

I
II

Iu
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The radiation monitor is assumed to initiate a signal within -2.5 seconds of sensing high radiation
mahing total time 10 fecnndls The reactor building is maintained at a negative pressure of 0.25"
water gauge with respect to the atmosphere and is anticipated to be maintained by normal RB
ventilation during the 10 second RBEVS changc ovcr to filtration.

11. The RBEV flow aLn ar&e ssumed to be:

[0
* 70,000 cfin (KEF 13, Table 3.4-5) unfltered for the first 10 seconds of the accideni while the

RBEV is starting

3 3200 cfmn+ 1% filtere'd from 10 seconds to 30 minutes (REF 1.8 and REF 20, page 14)

* 1600 cfin + 100/6 filtered from 30 ninutes to 7201us (REF1.) La

The Unit I Tech Specs. (REF 2b, Section 3.4.4.d) specity of RBEVS within
the design flow rate. Applying the 50% mixing in the secondary containment discussed above, e ( s
required release rates (volumes/day) for the DRAGON (REF 21) input are calculated as follows: ,, 6 3

70000 cfin *1440 mn/day * 2*(lvolume/2.IE6fEW) = 96.0 volumes/day - 10 sec /

12.

-7

- 3200 cfin *1440 minlday *1.1 2*(1volume/2.10E6ft3) = 4.3 volumes/day

1600 cfmi *1440 mr/day * 1.1* 2*(lvolume/2.10E6fL3) =2.41 volumes/day

10 SW -30 min

3 0n'in .720 hrs

I

13. The release point for RBEV system is the Main Stack (REF l.a, Section VIIH.1.0, page VII-36).

14. The iodine removal efficiency of the RBEV filters is assumed to be 99% for particulate and 95%
for. elemental iodine and 90%h for organic iodines. The 99%/o particulate efficiency assumed agrees
with the original Licensing basis as described in the IJFSAR (REF 1, Sections XV.C.5. 1.8 and
VII-H 2.0) which describes the filter efficiency as 99°/ for methyl iodide and other iodine forms
and the Techiical Specifications (REF 2b. Section 3.4.4.b) which gives the halogenated
hydrocarbon test requirement of Ž 99 0M/. The RBEV duct heaters control the humidity to less than
7O"/o per Section VI.H.2.0 of the UPSAR (REP 1). Based on humidity control and penetration,
Regulatory Guide 1.52, Table 2 (REF 17) assigns a filter efficiency of 95% for elemental iodines
for 2 inch charcoail beds. The rnethyl iodine fiher efficiency of 90% assumed is, conservative as
Reg Guide 1.52 Table 2 also assigns a methyl filter efficiency of 95% for 2" deep filters that have
humidity control of 70%/. For input to DRAGON, this makes the effective filter efficiency for
elemental and particulate:

.
.

Elemental efficiency = (0.95X91/96) +(0.99)(5/96) - 0.952

I I

* - IL' I

,jj.IA
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CONTROL ROOM PARAMET.

iS. The fre volum oftho NMP I control room is 1.31E+S fll (REF 14).

16. Te control room normal and emergency intake rate is 2250 cfin 4 10%. 2250 cfin + 10%/a - 247S
cfim. use 2500 cefn. At 24 seconds, the emergency ventilation begins filtration (RfEFs 7 & 33).

17. The doors ofthe control room are weather-stripped and the penetrations sealed tn maintain a
positive pressure of approximately one.-ixteenth of xn inch of water (REF 1.b, pige m-l 1),
however, an unfiltered inleakape of 10 din to the control room is assumel per Reference 5,
Section f.3.d.(2).(i). An additional 20 cfin is acsumed to sccount for an unfiltored incaagc
(REF 26) through an unsealed drain. With the total unSltceod inleakae of 30 cfin, this rnakcs the
total normal air intUkc ratc 2530 cfrn and the total cncrgcncy air intake rate of 2530 &n.

18. The CR erangeigtay OIters actuate within 24 seconds of receiving a LOCA signal (REF 33)

.19. The Iodine removal efficiencies of the CR cmergency filters are assumed to be 99% for the
particulate, and 90% for elemental and methyl iodines. The organic halogen filter efficency is
*consistent with previous analysis and the elemental efficiency assumed is more conservative than
the 99%o given in the Technical Specifications (REF 2c). Weightid filter efficiencies are determined
below to account for the 30 cfm unfiltered inleakage to the control rnornv

Elementa1 efficiency - (2500 cfi) (0.9g)(91/06) -(2500 cfin)(0.9W5196)4 - (30 dfn) 0.894
2500 cEn + 30 Omn

Methyl efficienoy -(25D) (0.90) + (30 criii) 0.889
2500 ctn i 30 cnn

BYPASS LEAKAGE PARAMETERS

20. Bypass leakage is assumed to be released without holdup and uithout plateout via the stack
unfiltered (REF 6). .This is conservative as all of the elemental and particulAte iodine would likely
plateout and at lemst partial miring would be expected in the Turbine Building (TB).

NOTEs Since bvpass leakage is already included in thc 1.5I pcr day containmcnt leak ratc, in a
rigorous, mechanistic approach, the bypass leaSage should be subtracted fiom the 1.5% per day
containment leak ratea ssuned so that the sum of coomaiiuiicuLt Iwkuge anai bypus 1kubw cquals
1.5% containment vulumes pw day leak rate. Conservatively, this is not done In this calculation.
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ESF LEGE PARAMETERS fi0
21. The ESF leakage is assumed to be 750 gph (REF 16) and is assumed to start at t-0 post.LOCA.

Also, ESF lcakagc is asumed to undcrgo 50% m xng in the s3wndary wnuaiuent. Thl blU" ruz
this assumption is the sant as dli; aswupivuit mnadc rui wi.tuttunvnt Waktigc.

22. 50% of the core iodines are assumed to be released to the torus water which has a volume of
79,800 f3 . 10% of the pool halogens that leak to the secondary containment are assumed to
become airborne instantaneously. This is consistent with REF 5, Section 15.6.5, Appendix B, Part
m for water temperatures below 2120F. The suppression chamber water temperature retrains well
below 2121F (REF 1.e) for entire duration of the accident.

OTHER PARAMETERS

23. Assumed breathing rate (REF 3):

0-720 hrs 3.47E&04 m3/sec

24. Main stack x/Q values used are taken from Reference 19, pages 12 & 13 and given in Table 2.
Note: no occupancy adjustment factors for 8-24, 24-96, 96-720 hrs as well as no change in the
breathing rites were used for the airborne doses in the CR. This is not overly conservative as the
large difference between the 0.2 hr 7,Q and the 2-720 hr X/Q requlitA in virtually all the dnce being
delivered in the. first 24 hours. K . VJ'

25. Current min pathway bypass leakage (converted to 22 psig) - 5.28 scfh (REF 27)
Current max pathway bypass leakage (convcrted to 22 psig) - 18.36 fdh

P 14 4""- ..

26. Occupancy adjustment factors are utilized fbr external gamma source doses - direct shine, filter shine,
cloud shine, and skyshine. (REF 4 and Table 6.4-1 of SRP Section 6.4. REF 5):

0-24 hr
24.96 hr
96-720 hr

1.00
0.60
0.40

' .* -! ': , J"t,. !.
,/I1. -, . l,-

.4 / --f-1f -

"i

27. Direct shine from containment shine, filter shine, cloud shine, and skyshine dose calculation method and
model taken from REF 10.
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Table I

CORE [NVIENORY
AT 102% THERMAL POWER

ISOTOPE ACMTI Y CORE
(Ci/MwV 4N ORY

:. __ __ _ (Ci)

.1-13 1 2.90S404 5.47E+07

1-132 4.20E+04 7.93E+07

1-133 4.80C+04 9.06EiO7

1-134 6.20E404 1.17E+08

1-135 4.90E+04 9.25E4-7

. MU43M 3.OOE403 5.66E+06

KRR45M 6.50E+03 123E+07

KR-85 3.OOE+02 3.66E*OS

KR.S7 1.20E+04 2.26E+07

KR.a J.70t+04 3.21U+07

KP4Q 2.00E404 3.77EA07

XE-131M 1.80E+02 3.40E+0S

XE-133M 2.00sr02 3.77E+05

)M-133 5.60E.04 1.06E+S08

XE-135M 1.70E-04 3.21t+07

XE-13S 9.90E-403 1.B5E407

XE-138 4.40EP04 8.30E+07

III
II

I

I
II

TABLE 1: CiMW, from Reference 19, pages 6 & 7, i, multiplied hy I RSS( MW1 * I 02 tn determine rnre
inventrTy.
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Table 2

XIQ VALTES @ MAIN STACK RELEASE
FOR

CONTROL ROOM AI INT iAKE

I 2 HR 3.12E.04
2 k aK I 1.22E08

. . . _ . .

I

I
i
II

TABLE 2: All X/O values taken from REF 19, pages 12 & 13.
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The DRPA(rN input description below applies to all runs made except where noted. The inputs fbr the
airborne dose models are described in thre ssctions;

* Coninmet Lea
* ESP Leakage
* Bypass Leakage

CONTAINMENT LEAKAG.F

The speci4ed fiactions ofthe reactor core isotopic inventory .(Table 1) are released in the primary
contaanmen atmosphere volurti and leaked into the secondary containment (SC) due to thc post-LOCA
pressurization of the primary containment. The core inventory which lcaked in the SC nixes wiiformiy
with 50% of the SC volume ard is fualy icllvd to Lhe envirunxnnt through the RBEV.

DRAGON computer code (REF 21) design Inputs are as follows:

Core isotopic inventory from Table I

Atmospheric dispersion factors from Main Stack to Unit I CR Air Intake from Table 2

Fractions of core activiiies releAsed to primarsy containment at time t -0 sOe: 100/t. core noble gas, 24%/
core elemental/particulate halogens, and 1% methyl halogens. To account for scrubbing in the torus, the
elemental fiaction released to the primnmy conitininent air spacc is roducod to 0.2414.63 - 0.052.

Primary contaiunent:
volume . 3.14E+5 ft
lcak rate - 0.0IS per day

Secondary Containment:
volume - 2. 1OE+6 cubic fR
leak rate (all assume 50$/0 mixing)
70000 cfir - 96.0 vol/day for 24 secnndc
120(+1 0% cfn = 4.83 vol/day from 24 seconds to 30 minutes
1600 cfin+I00/*i- 2.41 volumes/day from 30 minutes to 30 days

RBEV Exhaust filter efficiencics:
0 to 10 smco,'db, No rilu ation tinough chuual filler
10 seconds until end of accident, elemental & particulate - 0.952, methyl - 0.90

.
_
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Control Room:

volume - 1.31E 5 vubicl, n
intake rate- 0 to 24 seconds 2530 cfn unfiltered

24 seconds to 720 hrs 2530 filtered elemental eff= 0.B94 methyl 0.889

Breathing rates:

0-720 hrs 3.47E.04 n;/sec

Note that because of the DRAGON code limitation that secondary containment filtration cannot be varied
as a function of time, two runs are made for Containment Leakage:

0 O to 10 seconds with no secondary contaimuent filtration
* 10 seswnds to 30 days with seconday containment filtration

Both runs are made in DRAGON job #9725 5/17/98.

ESF LEAKAGE

ESP leakage occurs in secondary containment from the engineering safety feature (ESF) ystem
components that circulate water from the torus afier a LOCA. S061. of the core halogens are assurned to
be in the torus water available for release. Of the halogens in the watcr, 10% are assumed to become
airborne durinS the leak.

The ESF leakage rate of 750 gallons per hour is converted into a volumelday as follows for input to the
DRAGON code:

7SOgal ' hrr. 1336 fi' / galr24hrt day = 3. OE-2volI day
79800 'l / vol

The ESF leakage activty available for release is based on the assumptions that 50°fe of the halogens enter
the suppression chamber, and 10% of the halogens in the ESF leakage become airborne immediately, so
the halogen release fractions for input to DRAGON become:

96% elemental halogens * 50% * 10% = 0.048
4% methyl halogen% * 50%0 * 100 /n = 0.002
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The rernainder of the inputs to DRAGON are given below:

Core uctivitics aviablc for rlcase: Table I
Atmospheric dispersion factors - Main Sta&k: Table 2
Ftactions urwro activiti* rultusW to torus water at time t e 0:
0.048 elemental halogens and 0.002 methyl halogens calculated above, Note that noble gases resulting

from the decay of the halogens are released to the secondary containment and to the enironment.

Torus water volume:

volume - 7.98E+4 cubic ft
leak rate .3.OIE2 vol/day: calculated above

Secondary Containment:
volumc - 2.1OE+6 cubic ft
Iak rate (dl assume 50% mixing)
70000 cfn - 96.0 vol/day for 24 seconds
3200+10%fi cfm = 4.83 vol/day from 24 seconds to 20 minutes
1600 cfn+10% - 2.41 volumes/day from 20 minutes to 30 days

RBEV Exhaust filter efficiencies:
0 to 10 seconds, No filtration through charcoal filter
i0 seconds until end of accident, elemental & particulate - 0.952. methyl - 0.90

Control Room:

volume - 1.3 1E-5 cubic ft
iii;akx lutt - 0 lU 24 stcuIIds 2530 ;fiin unfilltud

24 seconds to 720 hrs 2530 filtered elemental eff= 0.894 methyl- 0.889

Broathing rates DATAIASSUMPTIONS #22

0-720 hrs 3.47E-04 m'/sec

Nnte that hecaime nf the T)RArtON code limitainn that secondary containment filtration cannot be varied
as a fi.nction of time, txwo nins are made for F.SF Ir-knee
. 0 to 10 seconds with no secondary containment filtration
* 10 seconds to 30 day with secondry containment fitration

Both runs are made in DRAGON job #9725 5!1 7/98.
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BYPASS LEKAGE

Bypass leakage is the activity releame pathway.where process systems pas from primary containment to
areas outside nfsecondary contAinmment, 'bypassing' the secondary containment ventilation envelope. As a
result, thecaciivity is notfiltered by RBEV. The release is assumed to be an clwyatcd release through main
stack. 1 sch is arbitrarily used and then scalod, as dose varies linearly with liekage. Thus 1 scOt iubt be
c6nvcrtod first to cfh and then volumes per day fot buput Lu DRAGON This s is done below by
applicaviuu ur thw ideal gas law.

FLoWs = FLuW rate at standard conditions 14.7 psia and 68' F = 1 scfh
FLOWs = FLOW rate at actual conditions of 22 psig and 262.06° F (262.06° F equals saturated
steam temp at 36.7 psia)
Ts-standard temperature - 68°F = 293.20 K p ,, -, 7
Ta - actual temperature - 262.066TF= 40 1 01
Pc = osndard pressure 14.7 psia 35 r.
Pa -actual pressure 36.7 psi$'

FacYzcX N To Ps .401-K. 14.7psia V. I1
FLOW. z -x-rFr.)W - -ri OsCih - WU5

T, P. 293.201K 36i5p'a

Co t sfw rate to v3 oc a , follos:t
Converting this flow rate to volumes per day is caculated as follou s.

c., N'c-1

. n I

l,

62G

fl3 hr w =4.19E- 5 mes

hr day 3.14E+ Sfi d
k. , I

The other inputs to DRAGON are as follows 0
jr I+1 &

Cire. activities available fbr release: Table 1 V Ii,
Atmospheric dispersion fictors - Main Stack: Table 2
Fractions of core activities released to primary containment: at timc-0: 100O/ noblo gas, 24% clcmcintal
halogens, and 1% methyl halogens
To accuuit foi rduction of elemental and particulate halogen, the fraction of elemental Iodine being
released to the primay conainmenit alr space is reduced to 0.24 (4.63 - 0.052

Primary containment:
volume -
leak rate -

*3.14E+5 cubic ft
4.19-5 vol/day calculated above
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Co=l= Koom:

-volume -
utiake I iix -

1.31I5 cubic ft
0 Lu 24 sewonds 2530 cftn unfiltered
24 seconds to 720 hrs 2530 Sltered elemental eff= U.394 methyl= 0.889

Breathing rates:

0-720 hrs 3.47E.04 m3/sec

DRAGON run Ji 9725 dated Si17198 7wa run for all S cases:

. containment leakage 0 10 scconds
. ttmuimnwnit leakage 10 s=conds to 720 hours
* ESF leakge -10 seconds
* ESF leakage 10 seconds to 720 hrs
.* Bypass leakage 0-720 hrs

Note the results of the 0 .10 second Containment Leakige and ESF leakage cases are somewhat
cnnervaive as the model asumes what leaked into the secondary containment in the first 10 soconds
continues to leak to thc cnvironmant without filtration byADEV, even though the release from the
ccondary wontainment would actually be flkeaed aflci 10 xeiwniJ. Tb- hu 3ZUtifll inilp" 4" vey liULiC
"livily is released in the first 10 seconds. Also this conservatism does not significantly impact the results
of this calculation.

The results are given in Table 3.

TAaLF 3.- CR DOSES CR FILTER ONI AT 24 SECONDS

* DOSE(REM) 'DRAGON
RELEASE PATH THYROID GAMMA IBETA T RUN
CONT LK 0.10 $EC I4.43__02 I_9.30E_ 124E-03 _7
CONT LK 10 SEC-720 HR I6.53E-01 I 2.35E-02 3.27E-01 9725
ESF LEAKAGE 0 1 O SEC I7.22E-02 1.59E-05 1 .23E-041 9725
_SF LEAKAGE 0 SEC - 720 HR I 9.27E-01 5.67E-04 1 5.65E-03 1 9725

SUBTOTAL 1.70E.01 2.42E.02 3 4EI01
BYPAS5 AT I SCfH I ______

NO PLATEOUT NO TB HOLDUP, 3.29E-01 ; 8.24E.O4 I1.07E-021 976



11AY-22-98 FRI 02:00 P1 P. 17

NVCLEARt ENGINEERING U. M...`,Paa.

Project Nine Mile Point Nuclear Station K It D b~posFion IA

OrtoDe ICkeck tr CIaJioC NO. ReV
A. WitA 5120I9S Gen S ou3/21/99 H21C047 _1

As can be seen from Table 3. the limiting dose, as expected, is the thyroid dose. As stated previously, the
relationship between ypWs lmlcaght. rate. and dose is linear. Therefore, the amount of bypas which can
accepted using this modelis easily calculated as follows

Containment leakage + ESF Leakage - 1.70 Rem

Thyroid dose available for Bypass Leakage 30- (1.70) 28.30 Rem

283ORerm
0.329 Rem = 86.Oscpl

,/sch

The objewtive of this calculation is not to determine maximum acceptable bypass leakage. It is to
determine that the Unit I Control Room is habitable given the current bypass leakage. The calculation
should be used carefui;y when assessing previous habitability as this calculation fakes credit for automatic
isolation of the Control Room. This design feature was installed in May of 1998. The existing maximum
bypass leakage of 18.36 sCffh would rcsult in:

1836s5jh 0.329 h = 6.04Rem

This makes the total LOCA thyroid dose in the Unit I Control Room using the current maximum pathway
bypass leakage 6.04+1.70 = 7.74 Rem

OTHER GAMMA SOURCES

For purposes of calculating gamma doses from external sources a bypass leakage of 50 scfh is used . This
value is arbitrary and again is not intended to deternine a maximum bypass leakage value but rather
demonstratc margin in the analyses.

CONTAINMENT SIE

The containment shine contribution to Control Room doses is calculated by first calculating the integrated
720 hour source term in the Secondary Containment. This is donc by calculating curie-hours/n3 using the
DRAGON (REF 24) computer code runs made previously for containment leakage and ESF leakage. The
activity is then converted to units of (MeV-hr)/(cc-sec) using the RADIOISOTOPE (REF 28) code. That
source terin is then input to QADMOD (REF 24) to calculate the total dose in the Control Room. Using
the units of (MeV.hr)/( ccsec) as input to QADMOD results in the output of QADMOID being in rnR em
rather than the normal mRernhr. Note: the QADMOD model used is taken from calculation IHOOB-02
(REF 10). The QADMOD results are then adjusted for occupancy to get a maximum total direct shine
dose. Note that the activity calculated is based on the 50% mixing model runs used for activity released
calculations. ifra 100% P2nixinS model lad been used, the activity in the Reactor Building would havQ bt;wui
greater as less activity would have been released. The impact on direct shine dose rates is discussed
further in the QADMOD Results section.
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The activity concentrations from DRAGON nm # 9725. 5117/98 in units of curie-hours/nr9 arc summed in
Table 4 on the following pages. The integrated concentrations from Table 4 are then input, to the
RADIOISOTOPE computer code. (with no decay time) for conversion into Mev-hr/cc-sec. A card image
of RADIOISOTOPE run i9107 51161P7 is given in APPENDIX A and the results are given below.

NOtW: trSUltS art total specific activity integrated over 720 hrs

Secondary ContAinment
Energy Integrated Activity
(MeV) (MeV-hry(cm'-sec)

0.4 5.08E+06
0.8 1.46E+06
1.3 2.79E+05
1.7 2.22E+05
2.2 1.26E+OS
2.5 1.45E-05
3.5 1.01E+02
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TABLE 4 SECONDARY CONTAINMkNT'INTEGRAED ~AC TIVrT Y

TOMe Interval - ____h__4r 2hr___h
ISOTOPE 0.10 sc 10s44 sae 4M Zm40mln 30m.2 hr I Ohr.24hr jZshr4Zo hr 1OTAL

CL 010 SEC -0 1O 7 3,93E-7 _ .GE 1.24E0 . 318Eo4 7A3E.05 I05-0.4
CL 0SECO*7noHR Q006.+00 2.70E107 I.WOE-03 .236E.03 6.13E-02 $.02E-01 4.13E+00 7.22E.01 7.7E+0
ESFO.1OtIC 2.22E-07 6.2 5.03E-51 2.45E-05 2.00Eji 5S 04; 5.14E.04 120E 1.481A-W

lar8 Io s *Q9C* 00 E. U ___ ___ 9I T E 1 ___ ___ ____ _1

14131 I _ I 1.1t+s
Lk106EC8 .i 1.W-07 0.55E07 *.wEw 1.9E405 4 l12sE.04 I£4 I 2fi p n f sA

CL 0 SEC . 720 NA |.ooE.00 3.GOE-07 2.881a03 3.01E03 5.01t02 2S8100o 1.C1 1.14E4W A2E
ESF01061C 3.22E.07. 8.08E07 6.94E.05 3.13tSE i 2.036a 223E.04 2.20E.05 3.68Fe0 1.50C04
ESF 10 SEC - 72b MR i 00000 Sa07 4.17E103 j 4s.ECJ 9.5E- 4.1 tL-uI 1.91p.O1 *1.82E0 I.&SEIT

1.1 2 i± 1 1
A I 2.47E1oS j 1 A7la 1W' 3.61E_ 6sEO

WLiOSE - 20MR .OE+QZ0 446E4 3.12ECB 388E1.3 97iAE- 1.13E#00. 422E.00 7.53E.00 ; 3I T
ESF 010STE 3.6EE.07 I.OE 629AE 05 4.00205 1 3.19E-04 793E-04 6I.62E04 7.5BE.05 I 1880E43
ESW 10 $EC - 720 4a O- 7.223417 5.ww-ew l.WE-01 1.82E+0016.791.0Ew 1 _______

1133 I .37+01
CLO-loEC I 8.18F2.07 684F5 7.v ! nfpIS X 7 0 _._E_7 1122.13 I 2..2E4
LI,-,C 7201R 007 3.42E-0 42E-0 I 4.6E E2 1-26ET021 1.TE4331 4.5E:I1 7E41

Ei0-10SEC 4.74E-07 I 9.4ZE. 1. 77E-M I *.72C0 1807E 8 2.UE-074 1.62E-13. I E0
aosf f ___.__ _____ _ _ 4 o6r, 7.5u1.S JI 1. 4t j - 0 l

.. LI C1 ;H ,___ _ 4 .¶dj- 3.2I 9 110 1 . lfb.1
Ct 1 07 sei J 5l0 M4'. 3.83I. a.& E I EiVE. oIj 5 F.O6 it -

SF-L108CC- I.7E1.0 1.06-0 1_I _ 1__ 4. 1.52.0Ej ____ 200 ,3TTIET 3.92-4 E7104 [ .332-04 9.9-0 _______
S 1 0 E C . T0! .71 .O 7E - I 8 .3 6 E -O S _3 _ _ _ _ _ _ 2 .8 E1- 0 2 0 4_ _ _ _ _ _ _ _ _ _ _ _. _ _E _

1.1 . ______._I _ ______I II1.2 3 4aa + . 1 r4.4 o'! I't$ 1 O= - t AOW-W7*-701C- I i 8EW M i-g* i59FO 47.4=00

Ll OSEC-720HR 0O.004AE -07 1 2.92E.03 i 3.36E2C3 .6.15202 2.10E-01 4.8-02 t1.65Eo 3271.01
ESf DO10 SEC I OOE#I ~0.00E++00 I 0.E0 I O.OE.00 i O.ooE*00I.OO00 .O.OOE+900 o.ooE+ooI00 O.DE

18 108 $EC 0.? 00t2it IO.00 C o.oc001o00 . 00 0.000 000240 I0 ;OOGEtOa 0.002+00O.OOC400 o.00+00
. K - -I- I I I .t

1OSEC I 4-Ec7 1,30EM i t.1.04 i6.15E606 3.73E.04 .. 27E-04 1.70E-34 2.1E-06 J 1.34E-03
ESFOW- MSHR ODE00 I .Tm.71c7 a.681.3 . .2EC 1.801E-01 1.31E+00 i tSSE.O0W 1.892E01 3.24E.,00CL1O01t 7~wlU eooo _______x *-

1.OHOO O. OOE -OO O.OOE*W O.OOE*00 O.OCE+00 0 O00o 0.00e+00

KR45M 1 -- -r' _ _ ____."

CLI SEC I Z - 1 6.39EI . i 5ZE-061 2.07E-06 .6.77E46 |.8E-6W I 1.40E2-0 1.5E0
CL 10 SEC - 7 h2 M i 0o0014 4.50t,0 3.10 | 3.94 E4 n 1.31,E 1-Fai 3x+Fl
Erow-16Ot1C . 0.ooevOm D.oo9+4o XOWE+O O 000-00 I.0O 0o906.*oo 1stwO.QQE+00 o.ooe ooW o.ooe*
WS 10 3EC -720 MA ~~'o~O.OOP-;W 0.00:10M 0.0Q1'00 I0.001r00.0QE000 .00e00 0.0020 O-ri wc .xc00

KR45 I 1 _ 1 , T I I_ 3.33E401
CL OS C * .XE-07 2i2E0 6 EM E10 1iEA - 8.9E .72 E IStE4 8EtO'9C, 0-10 SEC I .Et 1.ME.04 I S-OSE-05 i A.34-E-0426-O BE0 I8-1 97.0

CL10SEC- 7= MR 2O.OO I71.0E 'T112E I 1.2TI I 1.97E-0o Ai4.7E-01 I 3.4 EE-M I 6.m-01
ISf 0--tSEC 0 01OE+.00I 002O.OE 0 ..CO 0.002 O0+0 0, O.E00 0 jO o.ooIOo o.oE+00 D 0.001+00
.3iF 10 8EC,0 - HR i 0 _00 ___, _ 0..00 .W I ooI O.c, l ~ 0.00o O.OOC O.WC-X

CC10 130t 3.2E 2J A47 1519t, : -04 11.13E-931 1601*04 - 6.1-07 I240
CL10SEC- 720HR - 001.0 * .02E. 2 4.t7E-Ot j2.1E*00 1.29E+00 ;369 99 .00

_____2_ -0. i I 02~I:.0E00 3MRTOf 0-105LC sOO.DOE.0 OODEt I 0.00Z*00 OEiCo I OOOE00 0.OE001 IC.OOE;O0 000oE00 0.o1,00
rOF 10 SEC * 720 MR 0.001400 0.00O0 Q0 ¢ .001'00 ' O00e,00 Q.009 C.0Q1'00 o.0wC _._OO___

KR48 1.i99 4O00 _____ i A___
CLO0-lD lC 1.-4s 4.005f ,Ei0 1 _§.74EOS7 8.074E-07 I E~-00.6 -1:.0e 00k ;EQ O.XOf
CL10SEC - 2CR 0010 2791-6 20.0t3 T 1.272-04 2.3SE-E05 i233E-13 C.00E40: O.O0E 00 2.1t
ESFO-lOSEC .OOE+00; 000.E00 0.001+00 o0�.0 0 ±600.0lo.oe+00 C.0oE+00: 0.002E40 OOEO

____no" ______ 0.0-0.010 000 00 rc0.00&100 0 0ocL00 0.0010000~0bctror.0^09-00 1 -oor-0 oo0o 1O Z°E° .CKM-00° ~_
.KAt-n - I ,- I I I 2MR-0
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TABLE A SECONDARY CONTAINMENT INTEGRATED ACTITY
_______._____ C^ rlm^* ,. _._

I3OTOPE. 010 | 10 | 10s24SseC 2-2WMn LOni4OmIn ! 30mtrT2h S7 i hr-4hr 1hLnMr I TOTAL
0.10 c 1.36E.08 3.84E-08 3.12E-06 1.52E40 1 4E-0 T3434 E.05 - 3 25E-05 1 7.81E.06 1 5

CL10 SbC720HR ! _ _.E+ __ I _70E08 1.91EwI M7f-:4 6.18E.03 8.20E202 4:42E-01 1.aE+01 1.93 +01
ESF 0-10 SEC '1.1ft-14 1AZE-14 2.2NE-10 272E-10 __7_09 6.01E-0 1.9XT07 F.TTEF07 a 7BE7
TSF 103C-720 MR Q.OOEQUtI ; t 0 4.30-M 3CUE- 1.90E-04 2-OSEt 6.9 E _01

XECf3fM P 1 1 _ 1_ .__ jqoE+01
CL D0 tO 8Eo 1.563C-00 _4.2rOo , ' .45D00 1.00E-0 o .7E-0o 3.70E-W0 j 3.31 -03 f.81E.oo S.0e

CL10sOC-720W I b.00g-00r 3.00E00 1 2.13E04 2.66E04 I 7.10%E3 ?ts .ot 7.33E-01 8.67E-o0 V.622C+00
ESF 0-10 SEC I 2.60E.13 1552.12 2 5.32i-o9 6.0E-OC I 1.526-07 11.47E- O 3.38-E06 1.31E-06 Ot 2E 061
ESFIOSEC-720HR a00E+001 I4BF.1 7 IC2IF.l . ' A J0.l 3 l .C3E-C2 esc~oi 7.m3 i I

XE-E133M I _ 10EI;
CL.10 C I 1.2E.05 9.77 E-34 4.72E-04 3.f6EW 1.0SE02 2. 77E.02
Cl 10SEC-720 HR 0.010E+.OO 8.43E06 6.94E-02 7.37E-02 1.2E+00 2.5)E*0111.30E+02 1 78E+03 . 1.94+031
ESF C -,SEC _3.B4E-12 1 0E-11 7.4ME.08 8 WE96 2.13E-M 2 11s-5I 5.0.E-05 2V1E-5 P 9.53s'05
E6iF iucs;-u;UVHK UZUE4_0 2.08Ewii 6.03E-06 S20 1.20E*03 15.72EC28 7.45E-01 2.12E+01 1223

_ X_ _ _ __ __ . I I IT 0
CL 0-10 9EC 1.29E-00 3.WF3-C 1_t9O04 ). 4.S3E.0 ; 105.C04 1 S2E.0 2.3 1E-05 I .9a -7 .. 4.3704X I 1 3_ _ _ _ _ _ _ _ _ _0__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __4_ _ _ _ _ _ _ _ 4 .I SE O 4

CL O BEC -720 HR .OEDO 2.535-0 ,I1eC-02 1.01C ee | 02 1t.01 _ ,i1.A .Ci 1.0-Ci
ESF O-10 SEC .2.IE-10 206E-09o 4.48E 06 1 4.20E 06 14 44E0 as I .4AE 065 3.73E 05; 1.46E oe 1.s6E a04
FsFInqEtr.720HR DocosEoOI 1.65E.00 3 CIE.U I 8.502.04 I2.22E.2 I2.05Ef01 i 3.76E.01 .11E.01 7.15E.01

XE-i3sm I_ i II_ j I IM15E+
CL 0.10SEC - I7.E-7 2.095:6 1.71E-04 8 34E-05 6.62E-O4 1.53E-031 8.60E-04
CL 10 SEC.72DHR I0.00E+00 1.47E-06 1.08E-02 1.39E-02 4.01E-01 6.35E2001 3.02E*01 3.15E+01 6.5E5401

F 0-10 SEC I4.49E.11 3.2DE-10 9.42E-07 1.15E-6 270E-05 2.102-04 I266E-04I 317E25 I 37E-04
2SF 720HR 0.00E.0E-,+O! 2 7.6EE905 . 1.82E-N 4 1.51E-02 5.46E-M 3.28E+00O 3.22E+CO j 7.06E.OC

_ 1 1._ * I I_ I 1.655+01
GLO010 ZeC1 3.4500 1ZE.L 4.S.1EA4J 1.1UE-U4 11 04E-(A 1.73515-0 2.17E.14 0.00E*00 T.71 504
C L IOS!3C 0- 7H 005+0 0450 2.6' -B, m-o 2491-02 1.10RE-C2 .225.-C2 1.74E-03j 1.075.-10 0.005A0 ____

EOF 0-1 0 SCE 0.oo:+oo. O.OC40oo o.ooC+Doo I O.OC^Oo 0.OOC+00 0.OO+C+O1 0.OOC0+00 O.OO*00 * OLO.00
ESF 10 QC9 -72D HR I 0.00=+00* 0.00E+00 0.002E+00 C.03E0G00 O.OOE+00 ;.0OE+01 0..00rI+0 0.002400 0.0Ormi+00

I.
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QADMOD INPUT

L' The major secondary containment shine dose contributor to Unit I Control Room is thc
atmosphoro locatod above eclvation 340'. The reactor building walls lowced abovc the 340'
elevation area assumed to provide no shielding. Thus, the thkckncss or e bW S is neglected
in the QADMOD geometry model.

2. The secondary containment atmosphere source term located below 340'{ s modeled as a nght
circular cylinder with concrete walls equal to the nominal thickness ofthe Secondary Containment
walls and equal in cross-sectional area to the cross sectional area of the reactor building. Only the
area from elevation 261'to 340' is modeled as the part of the Reactor Building located below
grade is expected to contribute very little to the direar Ahine. dose rates in the Unut I Control
Room

3. The Unit I Reactor Building has a rectangular cros3 cction. For case of input to QADMOD this is
convcnod to a circular cross action. Ths is done as follows

Rectangular dimensions - column Q to column X - 115'
column 4 to column 12 - 160'

Rectangularcross section area = 1I 5 160= 18,400 ft2

Radius which results in an equivalent cross sectional circular area is then:

iadivs 1 76.53ft

The radius calculated above is taken to he the nutcide radiiuc nf the Reactor Building. The concrete
wall is assimed to be inboard of this radius making the inner RB wall radius:
76.53' . 1.5'- 75.03'. However, the volume of a right circular cylinder of radiur 75.03 fi and
height 79'(340'-261') is 1.397E+-6 f3 which when added to the 9.844E+S f which is assumed to
be abovc thc 340' elevation would make the total volume being modeled in QADMOD equal
2.381E±6 fn3 wldhi txt.el th Lutl trtair vtlumite usti fr the DRAGON Xu2cl (2.1 OE+6 1).
In order nut to be overly conx-rvutive, the source located below 340' is modeled as an atuIuldl
cylinder equal to 50% of the free air volume in the secondary containment (recall 50/1o mixing is
assumed) minus the source volume already modeled above 340 i.e. 9.844E+S fl. .Ths makes the
volume below 340' to be modeled:
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Note a secondary containmentv vo-lumne of 2.304E-+6 ft' was incorrectly used for the below refuel
floor model. Using tWis volume is conservative as it is larger Otah the correct value and au. will he
seen the bow refuel floor source does not contribute tn the dose in the control room even with
the large volume useii

(O.5Ox2.304E-, 06fi)-.(.844, t- 05fi -1.67GE- *05fl'

and thte quivakent inner rudius of the annular source region to be modeled:

ir(75.03i.Ri)*790fi = 1.676E+ 05ft'

R. = 75.0 3 2O. 79 * Pt -70.3pft
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Dimensions:

1. Distance beween columns

Q-P 26;
P-N 22'
N.M 22'
M-L 22'
I-K 23'
K-J 3'3"
J-H 20'
H-G 20'
0-F 20'
F-E 20'
ED 22'
D-C 22'
C-B 1163"
B-AB 22'
AD-AA 22'
AA-A 22'

2 Elevations

4-5 20'
S-6 20'
6-7 20'
7-8 20'
8-9 20'
9-10 20'
10-1 1 20'
11-12 20'
12-15 60'
15-18 60'

Grade
Reactor Building roof
Control Room roof

261'0' REF I Fig Ill-10
393'6' RFF I Fig III-1)
300' REF I page III-10

3 Shie.ld thicklness'

Control building roof
North and west control room walls
South wall control room

8.5" concrctc REF I pagc M-1 0
12' concrete REF I page MD-IO
s",bWAk REF 1 pit e --lO

Note: The ea and south walls both face away from the Reactor Building and therefore are not
modeled in this calculation.

The shield walls running east-west between the Reactor Building and the Control Room are 2'
thick poured concrete.

I
I
II

i
I
i

I



IIAY-22-98 FRI 02:06 P2 P. 24

IN Z; WAWKIN
NuCE~AR ENQ4NftK NG MOW Ps 2

TIOWONTIUA .
~ -shEET

-1

i

Project Niuie Mile Puint Nuciea Station Ckr 1 Disposijion NIA
I .. I

I

A. MoiA 5tZ1098
ChcchfrDda
Glenn Sison 521/98

CaLculatiol No.
I 12 1C047

RV
101 I

, -.

The shield wall nrnning north-south betwente Reactor Building and the rnntrol Room ranges
from 2' to 3' thick concrete block filled with mnotar to provide equivalent density to solid block.
This wall is conservatively modeled as being a constant 2' of concrete. This shield wall also
includes two door openings with labyrnth shielding. Rather than modeling the doors and
labyrinths, thc shield wall geometry is simplified by modeling the wall without the door openings.
The labyrinth shield walls provide suffieklict slicling to ullow this simplification.
The Reactur Building walls are 1.5' of concrete per NMVC drauing C-1S138.C Rev 19 (REF 29).

Boundary and Region L)efinition:

Origin is assunied to be reactor center line at elevation 261'

Boundary #

2
3
4
5
6
7.
8
9
10
11
12 .
13
14
15
16
17
18
19
20
21
22
23

Type
cyl
plane
plane
planc
planc
plane
plane
plane
plane
plane
plane
plane
plane
plane
plane
plane

plane
plane
plane
plane
plane
plane
cyl

Dimension
radius of reattor building center x=O, y=0, r=76.53'= 2332.65 cm
ground elevation z-0 cm
top RR concrete wull @ cl 340' z-2407.92 cm
top RB building @ 393'6" z-4038.60 cm
1' Lfott bound 6, w wall CR, y-4297.68 em
columns 8-15 = 140', w wall CR, -4267.20 cm
columns M-B-7=281 .S, n wall CR, x=8580.12 cm
I' from bound 1, n wall C;. x-8549.64 cm
columns M-A= 354.5', s wall CR, x10805.16
bound 6+cols 15-18 - 140'+60' = 200', e wall CR, y=6096.00 cm
CR roof @ el 300', z=1 188.72 cm
top of CR roof 3M8.5", z=1210.31 cm
col M to E minui 1', x=3878.S8 cm
col M to E pus 1', x-3939.54 cm
col M to C, x-5250.18 cm
col M to C plus 2', x5311.14 cm
wl M to AA, x"10134.60 cm
col 8 to 4 80', y-2438.4 cm
col 8 to 10 40', y-1219.20
col8to 14 minus 1'=19, y=3627.12 cm
col 8 to 14 plus l, y=3688.08
0 el 333', z-2194.56'
inner radius of secondaxy containment x-0, y-0. r-.75.03'-2286.93 cm.. NOTE: this

*boundary region added in Revision 2
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Region #
I
2
3
4
S
6
7
8
9
10
11
12
13
14
is
16
17
18
19
20
291

Material
air
air

,air
air
air

* coircrcte
concrete
concrete
concrete
concrete
concrete
air
air
air
air
air
air
air
air
air
air

Description
zource region above el 340'
gntirce regon below 340'
air above PR roof
air region betwcen RB and first E-W shield wall
inside control room
CR wat wall
CR.north wall
CR roof
cast-west shield wall south of RB
eaut-west shield wall, between other e-w shield wall and CR above cl 300'
north-south shield wall, wcst of CR, south of RB
air region above CR roof
air regirn north nfC.R
air region west of CR. east of n-s shield wall
air region west of first e w shield wall
air region between e-w shield walls
air rcgion south of acoond e-w shield wail
air region south of column AA
ai ivgiun axvwe el 333, west of CR
air region above el 333'. north of CR
air region underneath region 1U
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OAMMOD Goomotry Model

Dose Point Locations in Interior of Control Room

A 9 0 D
0

E F G
7

* 6

. 5

9 9 0

* 0*
* @90
9 .* 9

3
2

0
y-4297.68 I-

85S80.1 2

Ax-8581.00
Itix8596.24
CxU8611.48
Dx-U833.4D
Ex-885.80
Fx-91 90.60
Gx-9800.20

ly-4298.
2y-4313.24
3y-4328.48
4y-445U.40
by4602.80
y-4907.60

7y-5517.20

V 1iom All
1' trm All
5'trom All

10'from Al
20'* rom All
40 '1rom Al

z-coodinels for al control room dose points is
B' above control room floor elevation:

277.* 6'- 203'

22'w 30.4A cmlft
- 570.55 cm
- 2-coordinete
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QADMOD RESULTS

The specific'activity in seven energy groups from RADIOISOTOPE, and the geometry model shown on
the previous pages is input to the QADMOD computer code (REF 24) to calculate the 30 day integrated
gamma dose from direct shine of the secondary containment. Two runs arm made, one for the source
above 340 and the other for the source helow t40'.

The card images of input to QADMOD is shown in APPENDIX A, and the dose results are presented in
Table 5.

Jobs #9111 and #9112 dated 51166/98 calculate the 30 day gamma dose to the control room.

The QADIMOD output identifies its final results as dose rates in units of mRen per hour. Because the
activity input to QADMOV was based on 30 day integrated concentrations in the secondary containment
the activity in units of Mev-hr/co-sec rather than the normal Mevcc-sec, the QADMOOD results are
actually 30-day integrated doses in units of mRem rather than mRem/hr.

The highest dose occurs at receptor DP A7 with the above 340 dose of 335.4 mRem and the below 3401
dose of 00 M36 nRenm at the same point making a total of 335.40 mRem.

The occupancy factor adjustment is applied as follows:

Total expected control room ocupancy:
(occupancy factors per REF 4 and 32)

100% occupancy for first 24 hours = 24 hours
600/. occupancy from 24 . 96 hours = 43.2 hours

. 40%/. occupancy from 96-720 hours - 249.6 hours

Total occupancy time 24 + 43.2 + 249 6 - 3116 hours
Total time in 30 days 720 hours

Occupancy adjustment factor 316.8 / 720 - 0.44

Direct shne dose adjusted for occupancy:

]Rem
335.4 mRem*0.44* 0.148Ram

TOOOmRem
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Note: As previously discussed, the source term that resulted in the dose given above is based on a S0%/
iuxing model. If a 100% mixing model had been used, a higher dose would ave resulet The dose above

is not adjusted upwards for the follnwing reAsnnr; Tespte, taking credit only for the exterior Reactor
Building walls, t&e dose from the cloud below 340' is insignificant even if the source volume and strength

iwere ncreased appreciably. Also, no credit was taken for the shielding provided by the Reactor Building
walls above 340' and finally, ralistically it is expected that the leakage, both ESF and containment would
be at thc lowcr elevations ofthc building and more likely txhausted rather dham Irachl Ldf uppi tlevations
of the Reactor Building which is the only significant source for containment shine.

FILTER SHINE

As halogens build up on the Control Room filter, the filter becomes a gamma radiation source and a dose
rate concern. At NNP-1, the Control Room intake filter is located directly above the Control Room. The
distance between the filter and the floor at elevation 300' is assumed to be only 6 inches with the receptor
standing in the Control Room at elevation 277' making the total distance from 17 feet six inches. The
shielding is the g Hi inch concrete floor. This is conservative as there is an approximate I 'A inch grout
base for the filter assembly which is nor modeled. From 17.5 feet away the filter is a point source and Is
modeled in QADMOD as such. The method of solution is similar to that used for the sceondary
containment direct shine model in that the total number of halogen Ci-hrs accumulated on the Control
Room filter are convertcd into a WuVze IVi'Lis, 1PUL inllt a bliUldillg wdC, 1ul dite ItsullWnt inRem then
adjusted for Control Room occupancy to calculate the total Rem in the Control Room from this source.

Table 5, presented on the following pages, tabulates the total Cl-hr accumulated on the Control Roorr.
intake filter. The DRAGUN runs used are listed in the table. The Ci-hr frm Table 5 are then input to
RADIOSIOSTOPE run #5908 dated 5120/98 to generate activities in units of Mev-hr per sec. These are
listed below:

Energy Integrated Activity
(M*V) (MV-hr)/(e.)

0.4 6.47E111
0.8 4.49E+11
1.3 1.26E+11
1.7 8.40E+10
2.2 1.46E+1U
2.5 1.32E+09
3.5 0.OOE+00
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TABLE 5 ACTMTY ON CONTROL ROOM FILTER
Ci4irs _ _

________ Time Interval _ _ I_-
I:OTOPE 24s -20m LZ2m-30m aom-znr Zhr-shr fl.z4r1u iZ4hr.720hr! TOTAL fTAL

CL0-10 MSEC 2.04E-Q0 0S V7E-0 4.64 E ,b4lE-03i 6.S1E-03 1.C1E01F .i1E iIf I
QL 10 6G - 720 HR 4.7ZE-5 1.12E-04 5,59E 03j43E .1VE01 1.92E+0 D .

ESF O-10 SEC 3.31E0 4.16E5 .1 04E 4.11t 1.3 013E 01' T :-F s7E-oi

.ESF 1EC - 720 HR ._6.7 05 1.62E.04 8:03 8OOE.02 1.71E-01 2i75E+D0 3.OOE+00
BYPASSLEAKI F 1.05E- 1.35E04. 36E-03 alE-022 .02 E-01 - .O1E+Oo|
. .13i I I i SMEMI6.06E401. 6.9E

CL 0-10 SEC: 2.77E.05 329E05 .1 4.53E-04 9.49E.04 1.8SE-04 I 1.50E-06 1 .65E-031
CL 10 SEC - 720 HR 6.35E.0I 1.4E 4 1 525E .73 3.37E303: 2. 74 E5 2.2E-02
ESF_____ 4.49E45 5.32E-05 1 7.34ED041 1.54E13 1 2.99E-04: 2.43E-06 1 2 67F.03
ESF_10_SEC_-_720HR I 9.13E_0_ 2.07E-D4 .7.55E032 4E2.84.E-3 3.95E05 3.76E-02
BYPASS LEAK iO I SCFH 1.4 I 722S 1.37F.03 8.65E.O3! 1.68E.03 I 1.37E.05 1.42-02 -

.1.112 : 'I I I - P .hi 7.00E-01 17.77E-01
CL_0_1_0_SEC I3.36E-os 4.21E-0 7.38E.04. 2.63E-03 6.78E-03 0.62E-03 2.08E-02 I

CL 10 SEC .720 WR I 7.76E05 1¶.4E-4 18.6E603 6.62E7tE -.2A601 1:.77E-01 | 9.011
ESF 0.10 SEC 7 6.44E- 6.81E 05 1.1DE.0316.88E-03 1.10E-02 I.__E__2 I 3.38E.02
ESF_10_SEC_-720HR I 1.12E-04 2.64 1.27C-O9.52E-211.7E01 j 2.54E.01 I 5.40E-01I
BYPASS LEA 1 SCFH I i.72E-04 220E-04 5.81IC-0' 3.31E02018E-02 .8.7E02 I 1.89E-01 i

IO -- - 0--t 9.45fEt0t 1.04t-tO
CEO_-1_0SEC 3.67E-05 I &W- 3.0!2.37041 4.OOE-00 a.4TE-12 i 6.77E-04 _

CL 10 SEC- 720 HR 8.29-05 1 .1.72E4 3.SiE-0314.32E-03i 3.TE-05I 1.1SE-10 8.52E-03 j
E.F 0-10 8EC 5.94E'05 6SE-05 , 5.87g l 3.53E-04 3.342E- 1.05E-11 1.1 'E-03
E5r 10 SeC - 7ZOMR = 1.19E-4 2A 0 *U|621th-U3 I5.41-Sj 1.70-10 1.23EZ
BYPASS LEAK f 1 SCFH 1.386E04I 2.07E-04 2.73E-03 i 5E103' I8E0 i.90E-11 5.30E-03 i

1_134 . 5E: 4 .3 i 2i 2.65E-01 |2.88E-01
CL_______SEC I3.37E_05S_ 4.17E-05 6.85E_4!_. 3i02.45 5.6320 6 -043
CL_0_SEC__720 RR I 7.772-05 1.82E-04 8.14E-03 4.80E-02i 4.4E2-02 1.03E-02 I 1.112-1
ESF_ _EC . _5.47E-06 6.75E05 i1.1IE-03 4.2E-03: 3.962-0 | .9.12-E04_ 1.04E-02 .

ESF 10 SEC. 720 HR 1.12E-04 2.2E-04 1.17E-02.6.90E-02 642E02 1.48E-02 1.60E-01i
BYPASS LEAK A 1 SCFH 1.73E-04 E04' 2.40E.02: 2.23E-02 75.13E-03 0.72E-0 -

1-135 j8(5C~f 2.882+00 13 1SE4 001
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The very simple QADMOD model is shown below:

oi~
W.. 3-0 0'

IK]

The rcsults of QADMOD run # 5910 dated 5120/98 are 0.120 Rem. As in the case of the containment
shine, this dose has to be adjiiredl for occupancy by rnultiplyins by the occupancy correction factor of
0.44 (derived on the previous page) to get a total dose of 0. 120* 0.44 - 0.053 ReM,.

Note that the CREVs filter efficiency could actually be more than the 90% elemental and 9O¶/o organic
filter cfficicnciCw sumcd which would make the activity on the filter higher up to I 1% (10/90) highlc.
Therefore, the total dose from this source is increased by 11% to make a total dose of 0.059 Rem
umrning 100% filter efficiency. This dose is included In Table 7.
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CLOD SHINE

The method of determining the cloud shine dose is taken directly from the model (REF 30) developed by
Gibbs & Hlill in their 1984 NWP1 Control Rnom habit-hility study. Total curiez released as a function of
time from the DRAGON rmns made for Containment Leakage, Bypass Leakage, and ESF Leakage are
multijioed by the control room X/Q values to determine the Ci-sc-/m3 in the cloud surrounding the
Control Room. This is done in Table 6 on the following pages. This activity is then input to SWEC
computer code RADIOISOTOPE to conveit the activity to MeV/crn which is Ulen input to a very simple
QADMOD model to determnine the dose rate to an individual located in the control room at elevation 283'
(G 'person swixling ut elevation 277). The QADMOD model used has to have the flux to dose conversion
factors. modified to accommodate the unusual source unit input of MeV/cc. This is discussed further in the
pages fo1lowinj Table 6.

A card image of RADIOISOTOPE run #2389, dated 05/18/97 is given in APPENDIX A and the results
are given below. Note:

* the Xe-131m activitv wa*incorrectly input to RADIOISOTOPE as 3.55E-2 Ci-sec/m3. The
correct value is 3.35E.2 Ci.sec/m 3. The mpact on the cilculated source term ic nealiyible.

* The results are total specific activity integrated over 720 hrs.

Energy Integrated Activity
(MeN) (Mev/emr)

0.4 4.74E+04
0.8 1.00E+05
1.3 2.12E+04
1.7 3.34E404
.2.2 9.70E+04
2.5 1.1 E+5
3.5 3.86E+03

I
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QADMOD INPUT

As stated previously; the model used is taken from the Gibbs & HIl (G&1) Study but modifed to be
more rigorous and simpler. G&H calculated (REF 30) that approximately 80,000 cm iA equal to H) mfp in
air for the LOCA source term. This is used here along Aith the top of the floor being at elevation 300' and
'the receptor being at Eievatinn 9RT G&H used m~rectangular source model wMth a very coan "bdiriution
of source points. This analysis uses a cylindrical source model with finer mesh adjacent to the shield. Dose
converion factors resident in QADMOD are modified to convcrt thc unusual source input of MeV/cc.
This is discussed below. A sketch of the model used is shown below.

ELEVATnON vicw PLAN VIEW (10 Angular Divisions)

2
4

Source
RO.0OOO em-f7 InterVals
H-eo,oDo ca-27 intervalc

,Source Modeled
(rotal Source
Volume Input)_

a -

0$ - ,

EL 300'

8.5' CONCRETE
pmz.z4 9Acnp

W . s

(Q) . _)

G Airp1.2D E-3 g/ci 3

'*Rmn.wpur-EL 283'
Source Volume Tnh

r(80,000? (80.90)s.
1.608 + 1 5cc

Source Activity From PrWious Page
Converninn Fovinre From Foltowing Pago
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QADMOD conversion factors internal to the code are in units of mRenthr per MeVcm-sec (found in
Appendix B page I of QADMOD Users Manual) which assumes either a volumetric source input of
Mevicc-sec and a volume input (cc) or a total source strength of Mev/sec. QADMOD then, nornally
outputs results in mRem/hr. In this case, the units of input are a volume and a source intensit of MeV/cc.
Therefore, the QADMOD conversion factors must be multiplied by a factor of (1 hr/ 3600 sec) * (I
Rem/1000 mRem) Thi.c is done below:

Energy QADMOD CF New CF

(MeV) (mRem/hr) per (Mev/cm2  (Rem per
see) Mevlcm3)

0.4 2.IOE-03 S.83E-10

0.8 2.OOE.03 S.56E-10

1.3 1.80E,03 5.OOE.10

1.7 1.70E-03 4.72E410

2.2 1.601-03 4.44E-10

2.5 1.50E-03 4.17E-10

3.5 1.40E-03 3.89E-10

6.15 1.IOE-D3 3.06E-10

The card images of input to QADMOD is shown in APPENDIX A, and the dose results are presented
below.

JOB 46106 dated 05/20/98 calculates the 30 day gamma dose to the control room. The result Is 0.168
Rem. This is adjusted by the. occupancy factor of 0.44 to result in a total dose of 0.074 Rem to an
individual in the Control Room.
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......-SKYSHINE

Calculation PR-C-23-F (REF 31) calculated the dose to the TSC from air scattered (skyshine)
cntainment radiation for various thickness' of concrete. The 9" results are used hero and are assumed to
apply to the control room with its 8.5, concrete roof. The 30 day dose calculated on page 20 of REF 31
was 3.88 Rem. The reason for this vcry high dose rate was the source term was calclated assuing a
volume of 1.61E+6 fP.and no activity Icfi the reactor building during the entire accidet. This resulted in
a ver different and large: burm lelm than wis calculated in tiis calculation. This will be reduced by a
factor of 8 for a skyshine dose for this calculation of 0.485 Rem to the Unit I Control Room. The
applicability of REF 31 results to this calculation, as weU as the basis for the dose reduction of a actor of
8 is as follows:

* The detector location used in REF 3 1 is at elevation 254' and approximately 388' (see page 11 of REF
31 x coord - 266.75' and y coord = 282') from the RB centerline. The control room detector location used
in this calculation is at elevation 283' and appjwnirnlatey (. page. 7.7 for nP A used for dire= hine
calculation) 335' from the "D center line. The difference in distances in the X-Y direction are less than
9*fl/a (well within the error of the model, data, snd method used). The method used in REF 31 was a
COHORT TI calculation of a gamma flux to the top of a concrete slab at elevation 261' followed by an
ANISN calculation of a dose to a roc=ptor locatcd 7' bclow the top of the slab. The Control Room
receptor is located 17' below the slab at elevation 300'. The difference in elevation is non-conservative.
That is the flux above the CR i wrat clvkvdiun 300' would be greater than the flux above the TSC roof at
elevation 26 i' if the horizonal distances were the same. Therefore, rather than take the fill fictor of 10
to 12 which the difference In source strength would suggest, a actor of 8 is assumed as the 0.4 and U.6
MeV energy bins are 12.8 and 10.2 times larger than the corresponding H21C047 activity. Applying a
factor of 8 to the 3.88 Rem calculated in REF 31 teslts in a skyshine dose to the Unit 1 CR of 0.485
Rem which is included in Table 7. Note this dose is not reduced for occupancy as the REF 31 source
includes the occupancy factor.

Energy (MeV) PR-C-23-F FRACTION H21C047 Rev 01 SOURCE | RATIO 23F
SOURCE (MeV- OF TOTAL (MeV-hr)/(ccsec) TO H l C047

hr)/(cc-sec) SOURCE (cee pagz 18) ! Rcv 01

0.4 6.49E7 0.79.0 S.08E6 12.8

0.8 1.49E7 0.181 1.46E6 . 10.2

1.3 I.01E6 0.012 2.79E5 3.6

1.7 7.90E5 0.010 2.22E5 3.6

2.2 2.89ES 0.004 1.26ES 2.3

2.5 2.69E5 0.003 1.45E5 1.9

3.S 6.57E2 0.000 J 1.01E2 6.5
IrTrrT At . 1.000aI AW TCA W I I. 0
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RESULTS

Table 7 below has the doses from all contributors both airborne and direct to the IJnit 1 Control Room.

TABLE 7 -UNIT I CR DOSE
.

. . .

FROM ALL SOURCES
-� V

DO&E(REM)
LEASE PATH _A BEA

CONT LK 010U SC _ 4.45E02 9.80E-05 1 1324-0
CONT LK 10 SEC-720 HR 6.53EO01 2.35E-02 3.27E-01

SF LEAKAGE 0- 1D SEC 7.22E_02 _1 .59E205 1.23E.04
ESF LEAKAGE 0 SEC - 720 HR 9.27E-01 5.57E-04 _5.B.E703
BYPASS AT 50 SCFH. 1.65E+01 .4.12E-02 5.35E-01
CONTAINMENT SHINE N/A 1.48E-01 NJA
FILTER SHINE N/A 5.90E-02 WA
CLOUD SHINE N/A 7.40E-02 N/A
SKYSHINE _ /A 4.85E-01 WA
iOTAL 1.82E*01 8.31E-01 8.69E-01



lAY-22-98 FRI 02:18 PM P. 39

N L' TM T

NCLEcJAR ENGINEERING JMI&~ A ETv;i Page 39-

.NOP roetieMlPoin Near Stto Wt 1 DI as!n N/A_

.~lO9 . o ' .CnII~~nOc ' I C'di~o. *A.toas9 __ean sdnwn s I/19 H21C047

CON USIONE

Assuming the fbllowing:

1. Containment leakage at 1.5% per day starting at T- 0 seconds reduced for toIUs scrubbing by a factor
of 4.63.

2. ESF Leakage at 750 gph - source 50& core halogens with 10% flash fiaction starting at T 0
seconds.

3. Bypass leakage at 22 psig leaking directly from the primary containment to the turbine building with
. elementl halogens t duuv by a fcor 4.63 for torus scrubbing
* no halogen plateout
* no holdup in the 'urbine Building
* release from the stack without filtration

4. xIQ values from the 1984 Gibbs & Hill study.
5. RBEV filtration aurting At In seconds with filter efficiencies of:

* 99% for particulate halogens
* 95% for elenwntal halogens
* 90% for methyl halogens

6. CR filtration starting at 24 seconds with filter eiciencies ot.
* 99% for particulate halogens
* 90% for elemental halogens
* 90° %for metbyl halogens

7. CR flow rate of 2500 cfin for the duration of the accident both filtered and unfiltered with 30 cfin of
unflterM inleakage also for the duration of the accident.

Then Unit 1 Control Room Doses are within the dose limits of 1OCFR50 Appendix A General Design
Criteria (GDC) 19. Tablc 7 gives the doses calculated.

COMPUTER RUN LQG

JOB * . DA DESCRIPTION OP RI1N
9725 5/17/98 DRAGON - Cont Leak, ESF Leak and Bypass Leak
9107 5/16/98 RlADIOSIOSTOPE - containment activity
9111 5116/98 QADMOD - containment shine above refuel floor
9112 5/16/98 QADMOD - containment leak below refuel foor
5908 5/20/98 RADIOSIOTOPE - filter activity
5910 5/20/98 QADMOD- flltei lhinc
2389 5118198 RADIOISOTPE- cloud activity
6106 5/20/98 QADMOD - cloud shine

Note: Card images of computer runs listed above are given in APPENDIX A
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1.. ine Mile Point Unit I Final Safey AnalysisReport RtviSionl 14.

ii. Sr.niun VII.H, "Emergency Ventlation System."

b. Section 111.B.2.2, "Control Room Heating Ventilation and Air Conditioning Systerr."

C. -Section VI.B.2.1, Page VI-9.

d. Chapter IIU k2.2, "Turbine Building Heating and Ventilation System"

e. LJFSAR Figure XV-56G

2. Nine Mile Point Unit 1 Technical Specifications.

a. Section 3.3.3.a~ "Limiting Condition for Operation for Leakage Specification."

b. Section 3.4.4.b, 3.4.4.c, and 3.4.4.d, 'Limiting Condition for Operation of Emergency
Ventilation System."'

C. Section 3.4.5.b, 3.4.5.c, and 3.4.5.d "Limiting Condition for Operation of Control Room
Air Troulment gystern.",

d. Fadility Operating Licensc which accompanied the Tcchnical Specifications

3. Rcgulatory Guide 1.3. 'Assumzptivua Used rw Evaluating thu Potential Radiological Consequences
of a Loss Of Coolant Accidcnt for Boiling Water Reactors', Revision 2, June 1974.

4. NUJREG-0737, Section Mf.D.3.4, "Control Room Habitability Requirements."

5. NUREG-08DOX .S. NRC Standard Review Plan.

6. NNPC Letter to NRC, Dated 03/19/84, "Re.~innxr tn TMT Artion Item M TT .'1 4 -Control Rnnm
Habitaility."

7. Internal Correspondence, file .code M98-O 4, from, T. Mogren to T. )Kulczycky dated 5/18198
"Outsidc Ah Flow Rate, for Control Room VentilatiorC'.

8. Calculation SO-EOP-M0I8 as described in Mechanical Design input to Design Change NI-98-016
dated 5/17/98.

9. Calculation SO-GOTHIC-RBO01 as described In Mechanical Design input to Design Change N~1-
98-016 dated 5/17/98. ..
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Accident".

11. 10 Code of Federal Regulation, Part 50, Appendix A. General Design rriteria 19

12. NMPC Calculation No. SO-APPJ-MOO1, IOCFRS0 Appendix J, ILRT & LLRT Acceptance
Criteria, Rev 3.

13. System Design Document (SDBD), " Reactor Building HVAC System" SDBD-601, Rev 0, 6/22/94.

14. Clculation'SIO-210HV12 andNMC drawings C.CiSlr. Ahet.t 1, CIR912C sheet 1, and C1S04C
sheet I as described in Mecenical Design Input to Design Change NI-98-016 dated 5117/98.

15. NMPC Internal Correspondence, RJ Cazzolli to File, Dated 07/31/87, Subject; Post-Accident
Control Room Doses.

16 NMC Internal Correspondence, MG Annett to T. KurtA. Moisan, Dated 02/18/97, Subject; Unit I
ESF Leak Rate. File Code M97-01 1.

17. NRC Regulatory Guide 1.52, "Design, Testing, and Maintenance Criteria for Post Accident Engineered-
Safety-Fcature Atmosphere Cleanup System Air Filtration and Adsorption Units of Light-Water-Cooled
Nuclear Power Plants", Rev 2, March, 1978.

18. NRC Regulatory Guide 1.49, Revision 1, 'Power Levels of Nuclear Power Plants."

19.. G&H Calculation No. N83-1, Rev I in CDS as Calc HZ21C020, "LOCA - CR, TSC & EOF
Doses"

20. NMPC Procedure NI-OP-1O Revision 13

21. L)XAGN Computer Code, SWIiC Number NU-11 5, Version5, Level 0.

22. DCR N1-93-001LS213, Control Room Vent Monitor - Modify Software, Attachment 7, 'NWP1
SCAM Microcomputer Software Modifications ", pages 7 and 8. Field work completed under
SCI-0038-93 and Ops accepted on 11118/93.

23. NMPC calculation S10-CR277.036-Ul.000, revision 00

24. SWEC Computcr code QADMOD NU137 Version 0, Level 3.

25. NMC calculation Sl8.9TB300D23UI.210, revision 03

26. NMPC calculation S1O-CR277.A-Ul.210
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27. Calculation SOLAPPJ-AOO1, Revision 0.

28. SWEC Computer code RADIOISOTOPE, NUOO7 Version 01 Level 02

29. Drawing C-15138-C Rev 19.

30. G&H Calculation Shc-PL-07 11/23/83 (in RMS access number 04119 0S49)

31. Calculation PR-C-23-F Revision 01, "Skyshine Dose Evaluation for the Technical Support Center
Following a Loss of Coolant Accident".

32. "Nuclear Power Plant CR Ventilation System Designi, Murphy and Campe, 13"' ABC Air
Cleaning Conference.

33. NMPC Surveillance Test Nl-ST-Q19 as descrbed in Electrical Design Input to Design Change
NI-98.016 dated 5J19/98.

34. Calculation SO-GOTMIC-BYO1, Revision 0, "Maximum Suppression (Torus) Bypass Fraction".
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APPENDIX A (14 pages total)

CARD IMAGE OF COMPUTER RUlNS
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OBJECTIVE OF CALCULATION
'1 r -ll

The objectives of this calculation are to determine the following:
the amount of bypass leakage that would result in the control room (CR) 30 day LOCA

doses in excess of GDC 19 limits without actuation of the CR emergency ventilation
(CREV)

the amount of LOCA bypass leakage which will result in CR air intake monitors
RAM-210 42A (channel 11) and RAM-210-43A (channel 12) having a count rate 2
210 cpm response based'on the radioactive concentration at the CR air intake

the time at which the CREV system would have to be manually actuated after a LOCA to
assure that GDC 19 doses would not be exceeded.

METHOD

This section provides a brief discussion of the general methodology used in calculating the
CR ventilation air intake monitor setpoint fo'r the LOCA releases. Additional details are
provided in the specific calculation sections.\

The DRAGON computer code (REF 21) is useduto calculate isotopic activities in the
reactor building, the environment outside and inside the CR, and doses in the CR due to
airborne activity. The initial core noble gas and iodine isotopic activities are given in

'`1 I' Table 1.

The following sources of radioactive releases are considered in this analysis:

* Leakage from primary containment pressure boundary to secondary containment,
hereafter referred to as "containment leakage".

* Leakage from the isolation valves, which become the primary containment
pressure boundary during and following a LOCA, to the turbine building,
bypassing the secondary containment and hereafter referred to as "bypass leakage."

* Leakage that occurs in secondary containment from the Emergency Safety Feature
(ESF) components that recirculate water drawn from the suppression chamber
after a LOCA, hereafter referred to as "ESF leakage".



DATA / ASSUMPTIONS

SOURCE TERM PARAMETERS-

1. The reactor is assumed to be operating at 102% of full thermal power at the time of
the accident. (REF 5, page 15.6.5-5 and REF 18 recommend that 102% power be
used in analyses to allow for possible instrument errors in registering the power
level). LctfbI

2. 100% reactor power level is 180 MWt and 102% power is 1887 MWt. (REF2 d).

3. The radioactive material released from the reactor core and containment are as
follows:

a. 100% of the core noble gases and 25% of the core radioactive iodines are
immediately available for release from the primary containment (REF 3,
page 1).

b. of the 25% of core iodines released per item 3.a above, 91% are elemental,
5% are particulate, and 4% are organic. (REF 3, page 1)

For filtration and bypass leakage computations "elemental" halogens are
assumed to include both the elemental and particulate halogens, and the
"methyl" halogens are assumed to include only the organic halogens. This
results in 0.96 * 0.25 = 0.24 (or 24%) and 0.04 * 0.25 = 0.01 (or 1%) of the
core elemental and methyl, respectively, halogens are released to the
primary containment atmosphere at time t = 0.

c. 50% of the core iodine is assumed to be mixed in the sump water being
circulated through the containment external piping systems. This is used
for ESF leakage calculations (REF 5, Appendix B).

In clarifying the source term, in section II.B.2 of NUREG 0737 (REF 4), the NRC
stated that the source term in liquid-containing systems was 50% of the core
halogens in the depressurized cooling water which does not contain noble gas.
Also, only halogens are assumed to be present in ESF systems which is also
consistent with NUREG 0737.

4. The core inventory in curie/MWt (from REF 19) is multiplied by the core power
level of 1850 MWt (DATA/ASSUMPTION It2) and then by 1.02 to account for
the instrument uncertainty (DATA/ASSUMPTIONS #1) to give core activity at the
time of the accident. These data are given in Table 1.

, : -i a,
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PRIMARY CONTAINMENT PARAMETERS

5. The drywell free volume is 180,000 ft3 and the torus (suppression chamber) free
volume is 120,000 ft3 (REF 1.c). Combined, these volumes represent the total
primary containment free volume of 3.OE+5 ft3. The initial suppression chamber
water volume is 79,800 ft3 (REF 1, Table XV-32a). Although the water and free
air volume of the suppression chamber change during the accident, they are
assumed, in this analysis, to remain constant for duration of the accident. A.

6. The primary to secondary containment leak rate i OX per day @ 22 psig. This
value is consistent with the Licensing basis (jKF 6). This leak rate value is limited
to 1.5% per day @ 35 psig per Primary Containment Tech Spec Bases 3.3.3 and
4.3.3 (REF 2.a). The maximum allowable leak rate Lt @ pressure Pt can be
determine using following equation (REF 12, pages 2 & 3):

Lt = La (Ltm/Lam)

Where
Lt = maximum allowable containment leak rate to be measured.
La = maximum allowable containment leak rate at test pressure of Pa as specified
for pre-operational test in Tech Spec = 1.5% given.
Ltm = total measured containment leakage @ pressure Pt during the original
pre-operational test = 0.47%.
Lam = total measured containment leakage @ pressure Pa during the original
pre-operational test = 0.64%.

-a~f vp-

> da., p'7
t.

Substituting values:

Lt = La (Ltm/Lam) = 1.5% (0.47/0.64) = 1.1%

SECONDARY CONTAINMENT PARAMETERS

7. The dual containment design at NMP I with a secondary containment which
completely surrounds the primary containment and held at a negative pressure of
0.25 inch water gauge, below adjacent regions meets the criteria for the fission
product structures for collection and control of the post-accident releases. Also, the
return header provides a wide distribution over secondary containment (REF 1,
Figure VI-24).Therefore, the leakage from the primary containment is assumed to
mix with 50% of the secondary containment volume (REF 10).
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8. The free volume of secondary containment is determined, as shown below:

a. REF 1.a, page VII-36 states that the RBEV system fan discharge rate is
equivalent to one reactor building volume per 24 hours.

REF 1.a, page VII-39 states that the emergency ventilation fans discharge a
volume equivalent to 100% of the building volume per 24 hours.

REF 1, Section I.B.12.0, page 1-11 states the Design Leakage Rate for
secondary containment to be 100% of the free volume per day, via the
stack, while maintaining 0.25" water gauge negative pressure in the reactor
building relative to atmosphere.

b. REF L.a, page VII-56 states that each RBEVS filter bank has a rated flow
capacity of 1600 cfm. • 01 - 3 7 ' / A-

c. Based on a. and b. above, if the RBEVS exhausts one building volume per
day, at the rate of 1600 cfm, the building free volume can be back
calculated as follows:

1600 ft3  60min 24hr 2.304E+6ft3  ivolume

mi x hrx d = day day

1

Therefore, the secondary containment free air volume used in this calculation is
2.304E+6 ft3 This is a maximum value, back calculated from the RBEV flow rate.
As the secondary containment release rate required by the DRAGON computer
code is in fractions per day, the actual volume used is irrelevant for release
calculations.

9. High radiation must be detected by at least one monitor for a period of 2 to 3 sec to
produce an actuation signal (REF 1, Page VII-36). Therefore, a delay of 3 seconds
has been introduced to RBEVS to reduce spurious actuations while ensuring a
valid actuation occurs. It is assumed that sufficient radiation is present to alarm
the monitor at T=0 seconds. For conservatism, a 10 second delay in RBEVS
actuation is assumed in this calculation. The reactor building is maintained at a
negative pressure of 0.25" water gauge with respect to the atmosphere and is
anticipated to be maintained by normal RB ventilation during the 10 second
RBEVS delay.

10. The RBEV flow rates are assumed to be:

-F3JJE gV-



70,000 cfm (REF 13, Table 3.4-5) unfiltered for the first 10 seconds of the
accident while the RBEV is starting

3200 cfm + 10% filtered from 10 seconds to 30 minutes(REF l.a and REF 20,
page 14).

1600 cfm + 10% filtered from 30 minutes to 720 hrs (REF l .a)

ASs
11. The Unit I Tech Specs. (REF 2b, Section 3.4.4.d) specify operations of RBEVS

within ±10% of the design flow rate. Applying the 50% mixing in the secondary
containment discussed in DATA/ASSUMPTIONS #7 above, the required release
rates (volumes/day) for the DRAGON (REF 21) input are calculated as follows:

I {X, 'lo PE ', / AoI ..

14 P/!I 1
',- kI

V ' i) -'*

|s1 v.70006 cfm *1440 min/day * 2*(lvolume/2.304E6ft3) = 87.5 volumes/day
lk 1 ,k10sec

) .- 320 cfm * 1440 min/day 1.1 * 2*(lvolume/2.304E6ft3) = 4.4 volumes/day
10 sec - 30 min

0

1600 cfm * 1440 min/day 1.1* 2*(lvolume/2.304E6ft3) = 2.2 volumes/day
30min-720hrs

12. The release point for RBEVS is the Main Stack. (REF l .a, Section VlI.H. 1.0, page
VII-36). 7'

' I
13. The iodine removal efficiency of the RBEV filters is assumed to be 99% for

particulate and elemental iodine and 90% for organic iodines. The 99% efficiency
assumed for particulate and elemental iodines agrees with the original Licensing
basis as described in the UFSAR (REF 1, Sections XV.C.5.1.8 and VII-H.2.0)
which describes the filter efficiency as 99% for methyl iodide and other iodine
forms and the Technical Specifications (REF 2b, Section 3.4.4.b) which gives the
halogenated hydrocarbon test requirement of 2 99%. The duct heaters which
control the humidity less than 70%. Per Regulatory Guide 1.52, Table 2 (REF 17),
the filter efficiency should be 95%.

;' ,
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CONTROL ROOM PARAMETERS

14. The free volume of the NMP I control room is 1.36E+5 ft3. (REF 14).

15. The control room normal intake rate is 3550 cfm unfiltered. This is calculated by
taking the maximum flow rate of 16,300 minus the minimum recirc flow rate of
12,750 cfm (REF 1, Section III-B 2.2). Control room emergency air intake rate is



2875 + 10% cfm, or 3163 cfm (REF lb, 2c).

The doors of the control room are weather-stripped and the penetrations sealed to maintain
a positive pressure of approximately one-sixteenth of an inch of water (REF l .b,
page III-1 1), however, an unfiltered inleakage of 10 cfm to the control room is
assumed per Reference 7, Section III.3.d.(2).(ii). An additional 20 cfm is assumed
to account for an unfiltered inleakage (REF 26) through an unsealed drain. The
total unfiltered inleakage of 30 cfm combined with DATA/ASSUMPTIONS #15,
this makes the total normal air intake rate 3580 cfm and the total emergency air
intake rate of 3193 cfm.

The CR emergency filters actuate within 32 seconds, that is, 5 second delay in radiation
monitor response and 27 seconds assumed for normal intake valve closure (REF
22 & 23).

The iodine removal efficiencies of the CR emergency filters are assumed to be 99% for
the particulate, and 90% for elemental and methyl iodines. The organic halogen
filter efficiency is consistent with previous analysis and the elemental/particulate
efficiency is more conservative than the 99% given in the Technical Specifications
(REF 2c). Weighted filter efficiencies are determined below to account for the 30
cfm unfiltered inleakage to the control room:

Elemental efficiency = (3163 cfm) (0.90)(91/96) +(3163 cfm)(0.99)(5/96)+ (30
cfm) (0) = 0.896

3163 cfm + 30 cfm

Methyl efficiency = (3163 cfm) (0.90) + (30 cfm) (0) = 0.892
3163 cfm + 30 cfm

BYPASS LEAKAGE PARAMETERS

19. It is assumed that bypass leakage is released unfiltered to the environment via the
stack (REF 6).

NOTE: Since bypass leakage is already included in the 1.1% per day containment
leak rate, in a rigorous, mechanistic approach, the bypass leakage should be
subtracted from the 1.1% per day containment leak rate assumed so that the sum of
containment leakage and bypass leakage equals 1.1 % containment volumes per
day leak rate. Conservatively, this is not done in this calculation.



ESF LEAKAGE PARAMETERS 6gy

20. The ESF leakage is assumed to be 750 gph (REF 16) and is assum to start at t=O
post-LOCA. Also, ESF leakage is assumed to undergo 50% mixing in the
secondary containment. The basis for this assumption is the same as the
assumption made for containment leakage (DATA/ASSUMPTIONS #7).

21. The ESF leakage consists of 50% of the core halogen inventory released to the
suppression chamber (torus) water of 79,800 ft3 and 10% of the pool halogens
that leak to secondary containment are assumed to become airborne
instantaneously. This is consistent with REF 5, Section 15.6.5, Appendix B, Part
III for water temperatures below 2121F. The suppression chamber water
temperature remains well below 2120F (REF l.e) for entire duration of the
accident.

OTHER PARAMETERS

22 A breathing rates (REF 3):

0-720 hrs 3.47E-04 m3/sec

23. Main stack X/Q values used are taken from Reference 19, pages 12 & 13 and
given in Table 2. Note: no adjustment factors for 8-24, 24-96, 96-720 hrs were
used.

24. RE-210-42 and RE-210-43 detector efficiencies given in Table 3 are taken from reference 25.

25. Because all 3 leakage paths start at T=0 and are assumed to be at a constant leak rate (
containment leak 1.1% per day for time 0 to 720 hr, ESF leak 0 to 720 hr at 750 gph, and bypass
leakage at a constant rate into the TB starting at T=0), the activity release rate in units of Ci/sec
are calculated for the first 27 seconds. This time is chosen arbitrarily but is conservative in that
the LOCA release rate in units of Ci/sec will be at its highest in the beginning of the accident
prior to decay. That is, the CR vent monitor count rate during the first 27 seconds of the LOCA
will be at its' highest as the activity release rate will be at its' highest value. Therefore, if the
monitor will not alarm during this time period then it will not alarm at all.

26. The turbine building ventilation flow rate is I volume per hour. (REF l .d)



27. Current min pathway bypass leakage (converted to 22 psig) = 5.28 scfh (REF 27)
Current max pathway bypass leakage (converted to 22 psig) = 18.36 scfh

28. Revised CR vent monitor setpoint (process limit) 210 cpm. (REF 25).



Table I

CORE INVENTORY
AT 102% THERMAL POWER

ISOTOPE ACTIVITY CORE
(Ci/MWt) INVENTORY

(Ci)

1-131 2.90E+04 5.47E+07

1-132 4.20E+04 7.93E+07

1-133 4.80E+04 9.06E+07

1-134 6.20E+04 1.17E+08

1-135 4.90E+04 9.25E+07

KR-83M 3.00E+03 5.66E+06

KR-85M 6.50E+03 1.23E+07

KR-85 3.OOE+02 5.66E+05

KR-87 1.20E+04 2.26E+07

KR-88 1.70E+04 3.21E+07

KR-89 2.00E+04 3.77E+07

XE-131M 1.80E+02 3.40E+05

XE-133M 2.OOE+02 3.77E+05

XE-133 5.60E+04 1.06E+08

XE-135M 1.70E+04 3.21E+07

XE-135 9.80E+03 1.85E+07

XE-138 4.40E+04 8.30E+07

TABLE 1: Ci/MWt from Reference 19, pages 6 & 7, is multiplied by 1850 MWt * 1.02 to
determine core inventory.



Table 2

X/Q VALUES @ MAIN STACK RELEASE
FOR

CONTROL ROOM AIR INTAKE
(SEC, m3)

TIME X/Q

0-2 HR 3.12E3-04

2-720 HR 1.22E3-08

TABLE 2: All X/Q values taken from REF 19, pages 12 & 13.

Table 3

[Cdnitrbo R61ioom VentM6init5T Responses
- lsoto-pe6- ! -Conversion

-F a-ctor
i cpmluCilcc

I '131 .-66E+i05
[ 1132 j 2.97E+05
j 133 _ 2.-88E+05
F- P134 ~ j 3;37E+05

31357-'i 2.60E-+-05
KR-83M 'j -O;OOE+400 - '-'!

--- KR-85M -1i89E+05''--'i
i KR-85 .1.99E+o05

KKR87 J -3.70E+o05j
F KR'88'E 1.86E+o5__
1r-- KR'89 3745E:O5 j

-131M' i O.OOE+OO''
- '--133M OOOE+OO---i

I -'133 6.85E+05 '
'XE-135M' .OOOE+00 7

- XE-135 -- t 2.55E+'05- S

'XE-138 2.9OE-'-O5' 7

REF 25



CALCULATION

The DRAGON input description below applies to all runs made except where noted. The
inputs are described in three sections;

Containment Leakage
ESF Leakage
Bypass Leakage

CONTAINMENT LEAKAGE

The specified fractions of the reactor core isotopic inventory (Table 1) are released in the
primary containment atmosphere volume and leaked into the secondary containment (SC)
due to the post-LOCA pressurization of the primary containment. The core inventory
which leaked in the SC mixes uniformly with 50% of the SC volume and is finally
released to the environment through RBEV.

DRAGON computer code (REF 21) design inputs are as follows:

Core isotopic inventory from Table 1 and DATA/ASSUMPTIONS #4

Atmospheric dispersion factors ( Main Stack for CR Air Intake from Table 2 and
DATA/ASSUMPTIONS #12 & 23

Fractions of core activities released to primary containment at time t = 0 sec: 100% core
noble gas, 24% core elemental/particulate halogens, and 1% methyl halogens:
DATA/ASSUMPTIONS #3.

Primary containment:
volume - 3.0E+5 ft3: DATA/ASSUMPTIONS #5
leak rate 0.011 vol/day DATA/ASSUMPTIONS #6

Secondary Containment:
volume - 2.304E+6 cubic ft: DATA/ASSUMPTIONS #8c
leak rate (all assume 50% mixing, DATA/ASSUMPTIONS 7)
70000 cfm = 87.50 vol/day for 10 seconds
3200+10% cfm = 4.4 vol/day from 10 seconds to 30 minutes
1600 cfm+l0% = 2.2 volumes/day from 30 minutes to 30 days:
DATA/ASSUMPTIONS #11

RBEV Exhaust filter efficiencies:
0 to 10 seconds, No filtration through charcoal filter: DATA/ASSUMPTIONS

#9-10
10 seconds until end of accident, elemental & particulate - 0.99, methyl - 0.90:



DATA/ASSUMPTIONS #13

Control Room:

volume - 1.36E+5 cubic ft: DATA/ASSUMPTIONS #14
intake rate 0 to 720 hrs 3580 cfm: DATA/ASSUMPTIONS #15 - 16

Breathing rates DATA/ASSUMPTIONS #22

0-720 hrs 3.47E-04 m3/sec

Note that because of the DRAGON code limitation that secondary containment filtration
cannot be varied as a function of time, two runs are made for Containment Leakage:
0 to 10 seconds with no secondary containment filtration
10 seconds to 30 days with secondary containment filtration

ESF LEAKAGE

ESF leakage occurs in secondary containment from the engineering safety feature (ESF)
system components that circulate water from the torus after a LOCA. 50% of the core
halogens are assumed to be in the torus water available for release. Of the halogens in the
water, 10% are assumed to become airborne during the leak (DATA/ASSUMPTIONS #
21).

The ESF leakage rate of 750 gallons per hour (DATA/ASSUMPTION # 20) is converted
into a volume/day as follows for input to the DRAGON code:

750gal / hrxO. 1336 ft3 / galx24hr / day = 3. OE 2vo I/ dam

79800ft3 Ivol

2
The ESF leakage activity available for release is based on the assumptions that 50% of the
halogens enter the suppression chamber, and 10% of the halogens in the ESF leakage
become airborne immediately (DATA/ASSUMPTIONS # 21), so the halogen release
fractions for input to DRAGON become:

96% elemental halogens * 50% * 10% = 0.048
4% methyl halogens * 50% * 10% = 0.002

The remainder of the inputs to DRAGON are given below:

Core activities available for release: Table 1 and DATA/ASSUMPTIONS #4



Atmospheric dispersion factors - Main Stack: Table 2 and DATA/ASSUMPTIONS #12 &
23
Fractions of core activities released to torus water at time t = 0:
0.048 elemental halogens and 0.002% methyl halogens: calculated above. Note that noble

gases resulting from the decay of the halogens are released to the secondary containment
and to the environment.

Torus water volume:

volume - 7.98E+4 cubic ft: DATA/ASSUMPTIONS #5
leak rate 3.O1E-2 vol/day: calculated above

Secondary Containment:

volume - 2.304E+6 cubic ft: DATA/ASSUMPTIONS #8c
leak rate (all assume 50% mixing) - 70000 cfm = 87.50 vol/day for 10 seconds,
3200+10% cfm = 4.4 vol/day from 10 seconds to 30 minutes and 1600 cfm+10% =

2.2 volumes/day from 30 minutes to 30 days: DATA/ASSUMPTIONS #11
exhaust filter efficiencies:
0 to 10 seconds, no filter efficiency: DATA/ASSUMPTIONS #9&I0
10 seconds until end of accident elemental/particulate - 0.99
methyl - 0.90: DATA/ASSUMPTIONS #13

Control Room:
volume - 1.36E+5 cubic ft: DATA/ASSUMPTIONS #14
intake rate 0 to 720 hrs 3580 cfm : DATA/ASSUMPTIONS # 15 - 16

Breathing rates DATA/ASSUMPTIONS #22

0-720 hrs 3.47E-04 m3/sec

Note that because of the DRAGON code limitation that secondary containment filtration
cannot be varied as a function of time, two runs are made for ESF leakage:
0 to 10 seconds with no secondary containment filtration

10 seconds to 30 days with secondary containment filtration

BYPASS LEAKAGE

Bypass leakage is the activity release pathway where process systems that pass from
primary containment to areas outside of secondary containment, "bypassing" the
secondary containment ventilation envelope. As a result, the activity is not filtered by
RBEV. The release is assumed to be an elevated release through main stack as discussed



in DATA/ASSUMPTIONS # 19. 10 scfh is arbitrarily used and then scaled, as dose varies
linearly with leakage. Thus 10 scfh must be converted first to cfh and then volumes per

K... day for input to DRAGON (REF 15). This is done below by application of the ideal gas
law.

FLOWs = FLOW rate at standard conditions 14.7 psia and 680 F = 10 scfh
FLOWa = FLOW rate at actual conditions of 22 psig and 262.060 F (262.060 F
equals saturated steam temp at 36.7 psia)
Ts = standard temperature = 680F = 293.20 K
Ta = actual temperature = 262.0660 F= 401'K
Ps = standard pressure 14.7 psia
Pa= actual pressure 36.7 psia

FLOW = T- x P xFLOW5 = 2934200 Kx xJsO.Osfjh = 5.48cJh
T, Pa'232 36.7psia

3

Converting this flow rate to volumes per day is calculated as follows:

ft3  hr 1 volume volumes
5.48-x24--x 3= 4.38E-4 da

hr day 3.OE + 5 ft3  day

9 J 4

The other inputs to DRAGON are as follows

Core activities available for release: Table 1 and DATA/ASSUMPTIONS #4
Atmospheric dispersion factors - Main Stack: Table 2 and DATA/ASSUMPTIONS #23
Fractions of core activities released to primary containment at time=0: 100% noble gas,
24% elemental halogens, and 1% methyl halogens: DATA/ASSUMPTIONS #3.

Primary containment:
volume - 3.0E+5 cubic fit: DATA/ASSUMPTIONS #5
leak rate 4.38E-4 vol/day calculated above

Control Room:
volume - 1.36E+5 cubic fit: DATA/ASSUMPTIONS #14
unfiltered intake rate 0 to 720 hrs 3580 cfm: DATA/ASSUMPTIONS #15 & 16

Breathing rates DATA/ASSUMPTIONS # 20

0-720 hrs 3.47E-04 m3/sec

Most of the models analyzed assume the activity is instantaneously released to the



environment with no holdup and no mixing in the Turbine Building. Runs are made with
50% mixing in the Turbine Building to determine impact on unfiltered dose and also to

K.. determine required manual actuation of the CR emergency filters.

CASE 1. Doses to the Control Room without actuation of Control Room Emergencv
Filtration

The following DRAGON runs were made to determine the doses in the control room for
the case where the control intake rate is a constant 3580 ft3 /min for the duration of the
accident with no control room filtration in operation. Note the results of the 0 -10 second
Containment Leakage and ESF leakage cases are somewhat conservative as the model
assumes what leaked into the secondary containment in the first 10 seconds continues to
leak to the environment without filtration by RBEV, even though the release from the
secondary containment would actually be filtered after 10 seconds. This has minimal
impact as very little activity is released in the first 10 seconds. Also this conservatism
does not significantly impact the CR vent monitor count rate or CR doses.

Containment Leakage:
0-10 seconds - run # 7195 4/24/98
10 seconds to 30 days - run #7195 4/24/98

ESF Leakage:
0-10 seconds - run #8142 4/25/98
10 seconds to 30 days - run #8142 4/25/98

Bypass Leakage -
10 scfh no plateout (all iodine in leakage released to atmosphere) no holdup in TB - run
#6541 4/24/98
10 scfh no plateout 50% mixing in TB (48 vol/day release rate) - run #7246 4/24/98

The results are given in Table 4 with the count rates at the CR vent monitor given in Table
5



TABLE 4 - CR'DOSES'WITH'NO'FILTRATION-

.RELEASE PATH
ffCONT-IK-0-10-SEC'
itCONT LK-10-SEC-720-HR:
IESF-LEAKAGE 0 - 1O-SEC-
IESF-LEAKAGE-OSECC- 720-HR

4

DOSE(REM)'-' - --I DRAGON
THYRJI66AMMABETA_ -- RUN
-9.28E-0i1j:.68E-04,1:-.48E03i 7195

-4:02E+o00,1:77E-02-2:35Eo01t 7195 '
5.08E-01f5.68E-05,3.54E:04L 8142_

2.?19E+001 5295E-0475 32E031 8142'
-7665E+-OOT:I.85E-02 242E&o1-| . . I

ISUBTOTAL
L _ ._._ _ ._ _ _. _ __ _ I[BYPASS-AT-10-SCFH -

'NO-PLATEOUT'NOTBWHOL1UP 1.27ET0272.18E02, 1.94E-01: 6541'
'NO-PIATEOUT'50%MIX'IN'TB' 9.55E+o11 :.54E 0271. 38E.011 7246
ITOTAL-DOSFS r 1n-sCFH-''
fNO-PLiATEOUT-NO'TB'HOLDUP f.35Eo02. 4.-03Eo02 -4.36E0i1
fNO-PLATEOUT 500%/MIX INTB i-1.-03EO02h 3.39E:02-'3;8OE.01

As can be seen from Table 4, the limiting dose, as expected is the thyroid dose and
obviously 10 scfh bypass leakage is unacceptable. For the no holdup in TB model, the
amount of allowable bypass leakage which results in a thyroid dose of 30 Rem is
calculated below:

Containment leakage 4.95 Rem Thyroid
ESF leakage 2.70 Rem Thyroid

Thyroid dose available for Bypass Leakage = 30 - (4.95 + 2.70) = 22.35 Rem

22.35Rem
127Rem/ =1.8scflh

/I OscJh

For the case with 50% mixing assumed in the TB, the allowable bypass leak becomes

22.35Rem
95Rem/ = 2.4scfl

/I Oscjh

Therefore, with a bypass leakage rate of 1.8 scfh (with no TB holdup) and 2.4 seTh
(with 50% mixing in the TB), the thyroid doses in the Control Room, post LOCA,
are calculated to be within GDC 19 dose limits without CR ventilation actuation.
Note that the present min pathway bypass leakrate is 5.28 scfh.



Next to be determined is the count rate at the CR vent monitor based on activities released
in the first 27 seconds. The count rate is calculated in Table 5 below using the curies

K> released from the DRAGON runs listed in Table 4 and the monitor efficiencies listed in
Table 3.



----------TAELE5 CGLES RELFASEDANDCPM AT MONTOR

NO PLATEOUTNOHOLDPINTURNEEBULW NG1.8sCFHBYPASSLEAKRATE
*I i I 1RELEASE

I I - -r -. - ---- '---- --

: CONC 1MONTOR
STACK , AT DUCT EFFI i .BYPASS I BYPASS j TOTAL CGI RATE

rIC0&LK C OrE LFAFL ESFLK I ESFLt1SFt-8CFH LKLSD1CUSET xra 1 LET r PM MONT0
~I S t P O - O B _ _ _ _ 1 9 5.0 1. 7 + O . 3 E _ _9 E _ 1 _ _ _ . i _ _ _ _ _ . .. _ISarOPE0-1DSEI 10-27SEC 0-10SEC,10-275 EC 0-27 0 0- -275SE 0-275SEC (SEM3): (ULCUCC) LUCVC ICPM

1. 13 O3OC21.74E04 5.64E02 , 9.52 .8 3.3EO1 4-.96EO I 184EO2 3.;2EO4 j 5.73-0E 6 1.66E-059

M2 1.49601 2.52E4 8.17E021 1.38E104 2.71E+OO 4.88EO11 7.19E.O1 2.66EO2, 8.31EO6; 2.g7E+O5I 2.47E+O;
! 133 1.71EO11 2.88E-04 9.34E02 1.58EC04 3.10E+OO 5.58E-O1 8.23EO1J 3.05E.02 !9.51E.O688E+O5;2-74E+OO
I1134 12.20E01|3.;0E4 1.20E.O1 2.03E-O4 3-.99E+OO 7.18EO1 I 1.06E+00 3.92EO2, 1 MEO5j 3.37E+O5 4.12E.OOI!-135 I1.74E-O1| 2.94E-04 9.53E02 1E-04 j03.16E.00_5.69EO1 8.3 EO1 3.i1EO 1 9.906 2.60E+05 2.52EOO;

;, 83M 4.26O2 s 5.28EO3 O.OOE+O O.OOEEOO I 7.74EO01 1.39E-01 1.87E-01 | 6.93E-03 2.16E-06 EO.OOE+OO 0.OOE.VO
rI F85M9.26-E02 1.15E-02 0.O 0' OOOE+O0 1.68E+00I 3.02-01 4.07E-01 1.51E02 4.70EO66! 1-89EO5; 888EO;lj
KR-85 4.26E-03; 5.30E-04 000E+00 0.00E+00 7.75EO021 1.40E-02 1.87E-02 6.94E-04 1 2.17E-07 1.99E+O51 4.31E-02 I

* 87 1.70601; 2.11EO2 O 556O 1 ;-4;EO1 022-77E2 1 864E6f3-70EO513-20E+

0 0010E0 0.0000 4.39E400 7.90E-01 I 31.86 5
KR-89 I 2.75E-01 3.26-02 0.00E+00 0OOE4OO 4.91E+00| 8.84E-01 1.19E+00 I 4416E02 1.38E-05 345E+05 4.75E+O6O1

FX11 .6E3 .8O 3.51E.9f 1.40E9] 14-65EO2r8-37EO 03;1-12EO2,4i76-04j__ , 13E7 &OOO+O0E0OO
;E1MMU2.84.03T353E04 &8.32E-08 5.316E08I56E-02; 9.29E603 1.25E-02462E-047 000601000 0

7 0 _ - 1.16E-06 4.64E-07 1 .45E+01 2.61E6+00 3 .51E+OO : 1.301-1 1 4.05E-05 6.85E+04 i 2.78E+00O
!XEi35M 2.41E-01 j 297602 9.27E605 3.69E-05 14.37E+00i 7.8iE01> | i06E 0 0 392E02I 12 .O O.O
XE-135 11.39E01 j 1.73E02 1.44 055.726-06 12 .54  4 7.09606 2.55EO05; 1.81E400t
XE138 !6.21E-01f7763B02 E0.007O.OOE+11+01 i 2.02E+0050 2.71E+00 1.00E-01 3.14E-05, 2.90E+05i 9.09E+00

I i3.456.0 3.266-01 4.47601 t . .7 i6.25E. l2E+i ! i ,3.76EFO;

RJ! N' 7195 7195 8142 8142 6541 _
The 2.4 scfh model with the TB holdup case is not analyzed as it would result in a lower
count rate as the curies released would be less due to the holdup in the TB.

CASE 2 Amount of bvpass leakage required to obtain a monitor count rate 2 210 cpm.

This case does not require additional DRAGON runs as the bypass relationship to Ci
released is linear. Therefore, Table 6 is generated by substituting in different values for
bypass leakage into the spreadsheet that generated Table 5 until a count rate value of 210
cpm is reached. 210 cpm is chosen as that will be the new setpoint for the CR vent
monitors based on the results of Reference 25. Table 6 below shows that a bypass leakage
value of 14 scfh will result in a count rate of 222 cpm.



TABLE 6 CUjES RELEASED AND CPM AT MONITOR
INO PLATEOUT NO HOLDUP IN TUFBNE BU;Ll NG 14 SCFH BYPASS LEAK RATE

__ _ _ __RELEASE
i;BY__ _Sj BYPASS ITOTALCl RATE STACK AT DUCT; EFF

COTLK CONTLEAK ESFLK ESFLK 4SCFH RLSD CIISEC I XiQ INLET CPM; .MONTORKiOo~o1SC SECi2SE02lE
10.27 SEC, 0-10 SEC 10-27 SEC0 0.27 SEC 0 02SE 0.27 .2SEC (SECIM-3) (UCIICC) uci/CC CPM

j-131 11.03EO1 1.74E-04 15.64E-02' 9.52E-05 11.8[E*00 2.62E00 i2.78E+00 1.03E-01 3.12E-04 3.21E-05; 1.66E+05, 5.33E*00!
-132 1.9E-01 2.52E-04 1E-02 1.3804 2.71E400 3.79Ei00 i4.03EO00 1.49E-01 4.65E-05; 2.90E+05 1.38E+01
|-133 1.71E-01 2.88E-04 9.34E-02, 1.58E-04 13.10E+00, 4.34E+00 460E*00, 171E-01 5.32E-05 2.88E*05i 1.53E+01;
3-134 12.20E-01 3.70E-04 j 1.20E-01 2.03E- 3.99E+0- 5.59E*00 5.93E+00 2.20E-01 6.85E-05 3.37E-05 2.31E*.01 i

I-135 11.74E-01 2.94E04 9.53E02 1.61E04 3.16E+00, 4.42E+0; 4.69E*00 1.74E-01 5.2EOS 2.60E*05 1.41E*01;
KR-83M!4.26E02 5.28E-03 1 0.00E*00 EA0E0 7.74E01 1.08E+0 1.3E*005 .. 00E*00

_- __-.-._ -_. . . _0 __ _ .2. _ . . . ._ _. . - -. _ --------- --
KR-85M 9.26E-02 1.15E-02, 0.00E*00 0.00E*00 1 .68E*00 2.35E.0O5 2.46E*00 9I1 E-02 !2 2.84E205 189E*05 5.36E*00
KR:85 4.26E003 5.30E0 . .09 1 jE31E0 L99E*05 2.61E4O11E
R-87 11.70E01 2.11E02 10.00E*00, 0.00E*0013.09E*00i 4.33E+00 4.52E+00 1.67E01j 5.22E051 3.70E*05 1.93
KR88 2.42E-01 3.00E02 0.00E*00 0.00E*0 1 4.39E.00 6.15E+00 6.42E+00 2.38E-01 7.42E-05 1.86E*+051 1.38E;01

R-89 2.75E-01 3.26E02 1 0.0OE*00 0.0OE*00 j4.91E*00; 6.87E+00 7.18E00O 2.66E-01 8.30E05 L3.45E*05; 2.86E*01
XE131M 2.56E03 3.18 3.51E09: 1.40E-09 4.65E0 .51E02 6.;0E-021 2.52E03; 7.86E-0; -.00E*DO 0 OOE+00

-___-_ I 2 6.00283:203788E2E .OE0 0 -0OiE;
XE133M 2.84E-03 3.53E-04 8.32E-08 3.31E08T5.16E-027.22E-02 7.54E-02 2.79E-03 8.72E-0j, 0700E*0O 10.00E 0O

_ _ _ - - --- _ _ I - - -- - E-
XEt133 I 7.98E01 9.92E202E,1.16E061 4.64E907 1.45E*01 2.03E*0j2.12E+014 7.85E01 I 2.45E-04 - .6.85i04

XE135M; 2.41E01 2.97E102 9.27E05I 3.69E05 I4.37E+0C 6 12E+O0 6.39E+0O 2.37E-01 7.38E-05 1 0-.00 0 o ioi E 5

XE135f1.39E01 1.73E-02j1.44E-05! 5.72E-06 [2.54E*00: 3.56E*OOi3.71E+00 1.37E01 _ 4.29E-05 2.55E+05 1.09E+Of
XE138 i6.21E-01 7.63E-02 O.OOE*0O, 0.0OE*OO 1.12E*01 1.57E*01 1.64E+01 6.07E01 1.89E-4 ! 2.90E*05, 5.49E*01

_ 3.45E+00 3.26E01 !4.47 iTi.98E904625E*0 1  8 9.17E*01 ! i _ 2.22E+2
RUN 719 7195 8142 , 8142 I 6541 j _ i |

_ _ _ _ ___- --

This table shows that if bypass leakage was in excess of 14 scfh, Control Room
ventilation monitor count rate would exceed the alarm setpoint of 210 cpm.

The next question is should the monitor alarm and cause emergency ventilation actuation
within 32 seconds, would the existing maximum ~path bypass leakage result in doses
within GDC 19 dose limits. Two DRAGON runs were made:

ESF and Containment Leakage - run #3719 4/28/98 and bypass leakage - run # 5690
4/29/98 with the
with the differences between this run and those previously performed for CASE 1 being:

Control room intake rate (DATA/ASSUMPTIONS #15):
0 - 32 seconds - 3580 cfm unfiltered = 3550 cfm fan flow rate + 30 cfm through doors

and drain
32 seconds - 720 hrs - 3193 cfm filtered = 2875 cfm + 10% + 30 cfm through doors and

drain

Control Room filter efficiencies - elemental 0.896 and organic 0.892
(DATA/ASSUMPTIONS #18)

The doses are presented below in Table 7. Note the conservative assumption of no holdup
in the TB and no plateout.



TABLE7 -7CRDOSE -

CR'FILTRATION-ACTUATION -AT-32-SEC
DOSE(REM) DRAGON

RELEASE PATH______ THYROIDGAMMALBETA RUN
CONTIK-O--10-SEC 1:25E-011 9:29E05 1:.04E03 3719
CONT'LK-10-SEC-720-HR ' 4.-22Eo11- K 71Et02 2.30E:01 '3719
ESF-LEAKAGE'O-1 0-SEC 6.84E-02- 1.61 E05 -. 9E04 37197
ESF 'LEAKAGE OSEC - 720-HR- 2Y.30E01 lT4;21 E-04'4.32E03 -3719 -'
SUBTOTAL___ -8.45Eo1T1:76Eo2 2;35E01
BYPASS-ATIO'SCFH _ ___
NO-PIaTEOUT NO-TB-'HOLDUP' -I.38ET01i 117E:02 -1.35E:1 -5690-
BYPASS-AT-18.36-SCFH .

2;53E4o1 0 2;15E-027z48E-1 ____ |

TOTALCDOSES-P-f18.36S'CFH l

NO-PLATEOUT NO-TB-HOLDUP -2.62E4:01 3.'91 E-02 '-4.83E.01

CASE 3 Time at which CR emergency ventilation would have to be manually activated to
ensure doses less than GDC limits.

A number of runs were made with the time of actuation of the filters varied to determine
the time at which the operators would have to actuate the CR filters. Only the runs which
support the final answer are included.

The DRAGON models were modified as follows:

Control room intake rate (DATA/ASSUMPTIONS #15):
0 seconds to time of filter actuation - 3580 cfm = 3550 cfm fan flow rate + 30 cfm

through doors and drain
time of filter actuation to 720 hours - 3193 cfm = 2875 cfm + 10% + 30 cfm through doors

and drain

Control Room filter efficiencies - elemental 0.896 and organic 0.892
(DATA/ASSUMPTIONS #18)

Bypass leakage was assumed to undergo 50% mixing in the Turbine Building. This
assumption was made to more realistically model the accident and while somewhat
reducing the conservatism of the previous analysis, it is still conservative as no credit is
being taken for plateout of the iodine. This analysis assumes all the iodine associated with
the bypass leakage is released into the air.

The results of the following DRAGON runs are given below in Table 8 - all runs are with
CR filters on at 20 min:



Containment Leakage:
K.. 0-10 seconds - run # 2641 4/28/98

10 seconds to 30 days - run #2641 4/28/98

ESF Leakage:
0-10 seconds - run #2641 4/28/98
10 seconds to 30 days - run #26414/28/98

Bypass Leakage - run #8 827, 4/26/98
0-720 hrs - 10 scfh leak rate, 50% mixing in TB, no plateout

TABLE8 _-CR-DOSES
CRFILTRATIONACTUATION-AT -20 MIN

r , DOSE(REM) -__DRAjG-ON|
[RELEASE PATH jTHYROIDTGAMMA7BETA RUN
-CONT'LK-0-10-SEC _ I3.79E01lE123E-04,T1.22E:03F 2641-]
CONTLK-10-SEC720-HR - 1 6.34E 01I 1 72E 02' 2:32EL01i '2641-
ESF-LEAKXGE0- 10-SEC j2 7E0i31-4E-05-2:.06E:-04T726"1
[ESF LEAKAGE'0-SEC--720 HRI 3:.46E01i 434E-O4T 440E-03F' 2641Th
[SUBTOTAL j1157E4'00. 1.78E-02 2.38E'011
fBYPASS-AT-10-SCFHI --- !
rNO-PLATEOUT 500JMIXINiTB 1T56E+01 F8.81 E03 9.89E 02 88277

Table 8 shows that I scfh of bypass leakage results in 1.56 Rem thyroid. The current max
pathway bypass leakage (when adjusted to 22 psig which this calculation assumes) is
18.36 scfh. This makes the total thyroid dose:

Containment Leak + Bypass Leak = 1.57 Rem
Bypass Leak 18.36 scfh * 1.56 Rem/scfh = 28.64 Rem
Total = 30.21 Rem

Therefore, assuming the model described above, the control room emergency filtration
must be actuated in less than 20 minutes to ensure that the Control Room doses are within
GDC 19 limits.



RESULTS/CONCLUSIONS

CASE I - Doses to the Control Room without actuation of Control Room Emergency
Filtration.

CASE 2 - Amount of bypass leakage required to obtain a monitor count rate 2 210 cpm

Assuming the following:

Containment leakage at 1. 1% per day starting at T= 0 seconds.
ESF Leakage at 750 gph - source 50% core halogens with 10% flash fraction starting at T

= 0 seconds.
RBEV filter actuation at T = 10 seconds.
Bypass leakage at 22 psig leaking directly from the primary containment to the turbine

building with no halogen plateout and no holdup in the Turbine Building.

The following doses to the control room with and without actuation of the Control Room
filters -

For bypass leakage less than 1.8 scfh , doses to the CR would be less than GDC 19
requirements and the CR vent monitor would not alarm. Note: assuming 50% mixing
in the TB, the allowable bypass leakage would increase to 2.4 scfh.

For bypass leakage greater than 1.8 scfh and less than 14 scfh, the CR vent monitor would
K. not alarm and with no actuation of CR filters, GDC 19 doses would be exceeded.

For bypass leakage greater than 14 scfh and less than the current max pathway leak rate of
18.36 scfh, the CR vent monitor count rate would exceed 210 cpm , actuate the
monitor and doses would be within GDC 19 limits provided the bypass leakage
remained below the current max pathway value of 18.36 scfh

Given the model described in CASE 1, 14 scfh is the minimum bypass leakage rate that
results in a CR monitor count rate > 210 cpm

CASE 3 - Time at which CR emergency ventilation would have to be manually activated
to ensure doses less than GDC 19 limits.

Given the model described in CASE I with the exception of the assumption of 50%
mixing in the Turbine Building, CR emergency filtration would have to actuated in
less than 20 minutes to ensure doses less than GDC 19 limits.



COMPUTER RUN LOG

JOB DATE DESCRIPTION OF RUN
7195 4/24/98 Containment Leak - no CR filters
8142 4/25/98 ESF Leak - no CR filters
6541 4/24/98 Bypass leak - no CR filters
7246 4/24/98 Bypass leak 50% mix in TB - no CR filters
3719 4/28/98 Cont,. leak & ESF leak - CR filt actuation at t=32

sec
5690 4/29/98 Bypass leak - CR filt actuation at t=32 sec
2641 4/28/98 Cont leak & ESF leak - CR filt actuation at t=20

min
8827 4/26/98 Bypass leak - CR filt actuation at t=20 min

Note: Card images of computer runs listed above are given in APPENDIX A
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