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OBJFCT1VE OF CALCULATION

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 1 1) and RAM-210-43A (channel 12) having a count rate ? 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 for the LOCA releases. Additional details are provided in the specific
calculation sections.

The DRAGON computer code (REF 21) is used to 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 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".



hAY-05-98 TUE 07:54
v

R. B. ABBOTT FAX NO. 3494417 P. 04

.

Project Nine Mile Point Nuclear Station Unit 1 DisposNton N/A

OrinMa~or e Ch rlD I ca on J.sRev
A. Moisa= 4128198 Glemn Stinso / 129195 1C047 00

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 recomnmend that 102% power be used in analyses to allow-fbr
possible instrument errors in registering the power level).

2. 10D0% reactor power level is 1850 MW, and 102% power is 1887 MW1. (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. 50V/ 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 (RI 5,
Appendix B).

In clarifying the source term, in section I1.B.2 of NUREG 0737 (REF .4), the NRC stated that the
source term in liquid-containing systems was 50%/o 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
MW, (DATA/ASSUPTION #2) 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.
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PRIMARY CONTAINMENT PARAMETERS

5. The drywell free volume is 180,000 ft' and the torus (suppression chamber) free volume is .120,000
f 3 (REF l.c). Combined, these volumes represent the total primary containment free volume of
3.0E+5 Rs. The initial suppression chamber water volume is 79,800 R3 (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.

6. The primary to secondary containment leak rate is 1. 1% per day @ 22 psig. This value is
consistent with the Licensing basis (REF 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 l, } pressure P. can be determine using following equation (REF 12. pages 2
& 3):

Where
L maximum allowable containment leak rate to be measured.
La maximum allowable containment leak rate at test pressure of P. as specified for pre-
operational test in Tech Spec = 1.5% given.
L,= = total measured containment leakage @ pressure P, during the original pre-operational test
0.47%.
L, - total measured containment leakage @ pressure P. during the original pre-operational test 2

0.64%.

Substituting values:

L, = L, (I) = 1.5% (0.47/0.64) = 1.1°%

SECONDARY CONTAINMENT PARAMETERS

7. The dual containment design at NM? 1 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 leak-age from the primary containment is assumed to mix
with 50% of the secondary containment volume (REF 10).

8. The fSee volume of secondary containment is determined, as shown below:

a. REF L.a, page VII-36 states that the RBEV system fan discharge rate is equivalent to one
reactor building volume per 24 hours.

{) REF L.a, page VII-39 states that the emergency ventilation fans discharge a volume
equivalent to 100% of the building volume per 24 hours.
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REF 1, Section I.B. 12.0, page 1-11 states the Design Leakage Rate for secondary
containment to be 1000/o 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 1.a, page Vf-56 states that each RBEVS filter bank has a rated flow capacity of 1600
cfln.

c. Based on a. and b. above, if the REBEVS exhausts one building volume per day, at the rate
of 1600 cfin, the building free volume can be back calculated as follows:

1600.f ' 60min 24hr 2.304E+6ft' Ivolume
m x x = =-_____
mhr dnty day d

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- O 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:

* 70,000 cfn (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 I.a and REF 20, page 14).

* 1600 cfrn + 100/a filtered from 30 minutes to 720 hrs (REF L.a)

'1. 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
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70000 cfm *1440 min/day * 2*(lvolumel2.304E6ft') 87.5 volumes/day 0 - 10 sec

3200 cfn '1440 min/day 1.1* 2*(1volurne/2.304E6 3 ) = 4.4 volumes/day 10 see - 30 min

16D0 cfn '1440 min/day 1.1* 2*(1volume/2.304E6ft=) 2.2 volumes/day 30 min - 720 hrs

12. The release point for RBEVS is the Main Stack. (REF l.a, Section VII.H.1.0, page VII-36).

13. The iodine removal efficiency of the RBEV filters is assumed to be 99%/a 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 >.99%. The duct heaters which control the humidity
less than 700/o. Per Regulatory Guide 1.52, Table 2 (REF 17), the filter efficiency should be 95%.

CONTROL ROOM PARAMETERS

,14. The free volume of the NW 1 control room is 1.36E+5 ft3. (REF 14).

15. The control room normal intake rate is 3550 cfin 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
M-B 2.2). Control room emergency air intake rate is 2875 + 10%/c cfmi, or 3163 cfrn (REF Ib, 2c).

16. 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 m-I 1),
however, an unfiltered inleakage of 10 cefin to the control room is assumed per Reference 7,
Section MI.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 3O cfm combined with
DATAIASSUMPTIONS #15, this makes the total normal air intake rate 3580 cfm and the total
emergency air intake rate of 3193 cfm.

17. 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).

18. 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 990/a 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:

I
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Elemental efficiency = (3163 cfin) (0.90)(91/96) +(31 63 cfm)(O.99)(5/96)+ (30 cfin) (0) = 0.896
3163 cfim+30cfin

Methyl efficiency = (3163 cfin) (0.90) + (30 cfmn) (0) = 0.892
3163 cfn + 30 cfm

BYPASS LEAKAGE PARAMETERS

19. It is assumed that bypass Icakage 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

,20. The ESF leakage is assumed to be 750 gph (REF 16) and is assumed to start at t=0 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/ASSUM1TIONS #7).

21. The ESF leakage consists of 50% of the core halogen inventory released to the suppression
chamber.(torus) water of 79,800 ft2 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 212'F. The suppression
chamber water temperature remains well below 212 0F (REF ].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.

I
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24. RE-21042 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 Cilsec 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 ( 5eEca,7)

28. Revised CR vent monitor setpoint (process limit) 210 cpm. (REF 25).
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Table 1

CORE DNVENTORY
AT 102% THERMAL POWER

ISOTOPE ACTIVITY - - CORE I
(CiuWj INVENTORY

(Ci)

1-131 2.90E+04 5.47E+07

1.132 4.20E+04 7.93E+07

I-133 4.80E+04 9.06E407

I-134 6.20E+04 1.17E+08

1-135 4.90E*04 9.25EtO7

KR-83M 3.OOE+03 S.66E+06

KR485M 6.50E+03 1.23E+07

KR-85 3.00E+02 5.66EtO5

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.SOE+02 3.40E+05

XE-133M 2.00E+02 3.77E+05

XE-133 5.60E+04 1.06E+08

XE-135M 1.70E+04 3.2 1E+07

XE-135 9.SUE+03 I.8SE+07

XE-138 4.40E+W4 8.30E+07

TABLE 1: CVMWt from Reference 19, pages 6 & 7, is multiplied by 1850 MWt *
inventory.

1.02 to dctrnmine core

I
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Table 2

X/Q VALUES ® MAIN STACK RELEASE
FOR

CONTROL ROOM AIR INTAKE
(SEC, M)

TME xQ0

0-2 HR 3.12E.04

2-725 HR 1.22E.08

TABLE 2: All X/Q values taken from REF 19, pages 12 & 13.

Table 3

Control Room Vent Monitor Response
Isotope Conversion

Factor
cpmluCifcc

1-131 1.66E+05
1-132 2.97E+05
1-133 2.88E+05
1-134 3.37E+05
1-135 2.60E0S0

KR-83M O.OOE-t00
KR-85M 1.89E+05
KR-85 1 .99E+05
KR-87 3.70E+05
KR-88 1.86E+05
KR-89 3.45E+05

XE-131M 0.OOE+{0
XE-133M O.OOE+00
XE-133 6.85E+o5

XE-1 35M O.OOE+00
XE-135 2.55E+05
XE-138 2.9OE+05

REF 25
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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

CONTADIMENT LEAKAGE

The specified factions 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 rclcased to the environment through RBEV.

)RAGON 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: DATAIASSUMTIONS #3.

Primary containment:
volume - 3.OE+5 ft3 : DATA/ASSUMPTIONS #5
leak rate 0.011 vol/day DATA/ASSUMTIONS #6

Secondary Containment:
volume - 2.304E+6 cubic R: DATA/ASSUMTIONS fl8c
leak rate (all assume 50% mixing, DATA/ASSUMPTIONS 7)
70000 cfin = 87.50 vol/day for 10 seconds
3200+10% cfmn = 4.4 vol/day from 10 seconds to 30 minutes
1600 cfm+10% = 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: DATAIASSUMMPl ONS #9-10
10 seconds until end of accident, elemental & particulate - 0.99, methyl - 0.90:
DATA/ASSUNPTIONS #13

I
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Control Room:

volume - 1.36E+5 cubic ft: DATA/ASSUMTIONS #14
intake rate 0 to 720 hrs 3580 cfmi: DATA/ASSUMTIONS #15 - 16

Breathing rates DATA/ASSUPTIONS #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 fitration
* 10 seconds to 30 days with secondary containment filtraLion

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

e in the torus water available for release. Of the halogens in the water, 100/a are assumed to become
airborne during the leak (DATA/ASSUMPTIONS # 21).

The ESF leak-age rate of 750 gallons per hour (DATA/ASSUMPTION # 20) is converted into a
volume/day as follows for input to the DRAGON code:

75Ogal /hrxO. J336 fi' / galx24hr / day

79800ff Eol

The ESF leakage activity available for release is based on the assumptions that 500/0 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 I 50% I 10% = 0.002

The remainder of the inputs to DRAGON arc given below:

Core activities available for release: Table I and DATA/ASSUMTIONS #4
Atmospheric dispersion factors - Main Stack: Table 2 and DATA/ASSUMWTIONS #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
rom the decay of the halogens are released to the secondary containment and to the environment.

I



* ids *; - v ** w- w v * B & v*h A),., i~*;z £s .ii .id

V NIAAAt- ef r;;tN~~w ~ _Page 14
NUCLEAR ENGINEERING

Project Nine Mile Point Nuclear Station Unit 1 Disposition N/A

O.iips a fe CkeokOWS CgkuLoiom No. Rev
A. Moisan 4/28198 1 Glenn Sdnson 1 4129195 H21C47 I 00

Torus water volume:

volume - 7.98E+4 cubic ft: DAAASSUMPTIONS #5
leak rate 3.0 1E-2 vol/day: calculated above

Secondawy Containment:

volume - 2.304E+6 cubic ft: DATAIASSUPTIONS #8c
leak rate (all assume 50% mixing) - 70000 cfm = 87.50 vol/day for 10 seconds, 3200+10% cfin =
4.4 vol/day from 10 seconds to 30 minutes and 1600 cfrn+100/ = 2.2 volumes/day from 30
minutes to 30 days: DATA/ASSUWTIONS #11
exhaust filter efficiencies:
0 to 10 seconds, no filter efficiency: DATA/ASSUMPTIONS #9&10
10 seconds until end of accident elemental/particulate - 0.99
methyl - 0.90: DATA/ASSUMTIONS #13 -

Control Room:
volume - 1.36E+5 cubic R: DATA/ASSUMPTIONS #14
intake rate 0 to 720 hrs 3580 cdm: DATA/ASSUMTIONS # 15 - 16

Breathing rates DATA/ASSUWTIONS #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 DATAIASSUMPTIONS # 19. 10 scfh is arbitrarily used and then scaled, as
dose varies linearly with leakage. Thus 10 sofh must be converted first to cfh and then volumes per day for
input to DRAGON (REF 15). This is done below by application of the ideal gas law.

I
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FLOWs = FLOW rate at standard conditions 14.7 psia and 68° F = 10 scfhi
FLOWa = 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 = 680F = 293.2*K
Ta = actual temperature = 262.0660F= 4010K
Ps = standard pressure 14.7 psia
Pa actual pressure 36.7 psia

T. P. 43011 K )4.7psid
FLOW.- x7-x O 29 = KT x. xO=0.Oscjh 5.48cfh

T, P.3 6. 7psia

Converting this flow rate to volumes per day is calculated as follows:

Hi 3  hr I vlume vlubmes
5.48-x24-x 3 =4.38E-4-

hr day 3.OE+5fi day

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 tine=0: 100l/a noble gas, 24% elemental
halogens, and 1% methyl halogens: DATA/ASSUMPTIONS #3.

Primary containment:
volume - 3.OE+5 cubic ft: DATA/ASSUMPTIONS #5
leak rate 4.38E-4 vol/day calculated above

Control Room:
volume - 1.36E+5 cubic fi: DATAIASSUMPTIONS #14
unfiltered intake rate 0 to 720 hrs 3580 cfin: DATA/ASSUMPTIONS #15 & 16

Breathing rates DATA/ASSUWTIONS # 20

0-720 hrs 3.47E04 mr/sec

Lost of the models analyzed assume the activity is instantaneously released to the environment with no
oldup and no mixcing in the Turbine Building. Runs are made with 50%/a mixing in the Turbine Building to

'determine impact on unfiltered dose and also to determine required manual actuation of the CRI cmcrgency filters.



VAl.*;.. * .a - , .&** d *I ;-,I, Lls. i I

I NlA(3ARA *1 .rr'~~ .. ..- ,

IN MOHAWK I P
| NUCLEAR ENGINEERING age 16

I

<_Project Nine Mile Point Nuclear Station Unit 1 Disposition N/A

Origueatorlfe Checker/Date Calculaion No. Rev
A. Moisan 4/28/98 Glenn Stinson /4/29/95 2C047 00

CASE 1. Doses to the Control Room without actuation ofControl 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 nV /hnin 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

,SF Leakage:
J-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

I
DOSE(REM) DRAGON

RELEASE PATH THYROID GAMMA BETA RUN
CONT LK 0-10 SEC 9.28E-01 1.68E-04 1.48E-03 7195
CONT LK 10 SEC-720 HR 4.02E+00 1.77E-02 2.35E-01 7195
ESF LEAKAGE 0- 10 SEC 5.08E-01 5.68E-05 3.54E-04 8142
ESF LEAKAGE 0 SEC - 720 HR 2.19E+00 5.95E-04 5.32E-03 8142
SUBTOTAL 7.65EO00 1.85E-02 2.42E-01
BYPASS AT 10 SCFH
NO PLATEOUT NO TB HOLDUPI 1.27E+02 2.18E-02, 1.94E-01 6541
NO PLATEOUT 50% MIX IN TS 9.55E+01 1.54E.02 1.38E-01 7246
TOTAL DOSES e 10 SCFH
NO PLATEOUT NO TB HOLDUPT 1.35E+02 4.03E-02 4.36E-01
NO PLATEOUT 50% MIX IN TB I 1.03E-02 3.39E-02j 3.80E-01

I
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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

2235Rem

2RI 0S/Osc

For the case with 50% mnixing assumed in the TB, the allowable bypass leak becomes

22.35Rem
95P..cmX= 2.4scjh

Therefore, with a bypass leakage rate of 1.8 scfh (with no TB holdup) and 2.4 scfh (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
leakcrate is 5.28 ds. (6'/ .2 ;)

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 released from the DRAGON runs
listed in Table 4 and the monitor efficiencies listed in Table 3.

I
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TABLE 5 CLIMES R0.LEASM AND CPM AT MONITOR
________NO PLATEOL~r No NO=rJP IN T1.PUUNE RuILrlINO 1.8 SCFH4 1YPASS LEAK RATIE __

____BYPASS BYPASS TOTAL ct PATE STACK AT WCT EF

COTK CONT LEAK ESF LK ESF LK 10 SOFlI Ila SCFH RLSO CVSEG XlQ 17~I.E CPN MOMTOR
____-_E 10 .27 SEC 0.1 0 Sr-C ¶0.27 SEC 0427 sEc 0-2 SC27 7 SO C 0.27 SWC (SECJM3) (UjCvcC) ucvcC CPM

11 1E-1 1.74E-04 5.64E-02 2E0 .8 0 3Z7E-01 4596EO-1 1¶84E-C2 3.12E.04 5.73S.06 IXACE'0 9.5E.01
1-132 t*COI0 2.ME.04 8.17E-02 I.3E-04 j2.71E+00 4.SE-01 7.19c-O1 2AEC &3IE-C 2.97E4C5 2A7E4W

I-1¶3 1.71E-O1 2.88-04 9.3'E-O2 1.SSE-04 31 0OE# 5.5E-01 8.2E-01 3 ______ 9.51E-0 2.88E-M~ 2.74E t9-

1-134 220E.1 3.70E604 12DE-01 2.3E-04 I 38E500 7.IOE-0i 1.06ES.0 3M E02 __ _ _ _ 1.225-06 3.37E'6I4150

3-135 1.745-01 2.94-04 9.3 5E-0 1.61E604 3.l6E W0 SME-01 8.39E-1 3111E.C _ __ 9.6E-06 25 0E406 J E

KR-WM3 4.26E-M S.28E6C 0 WE+00 CO.DE400 7.7A45-01 I35E-01 1.87E-01 623&M ____ ISE.W 0.OOE.00 j0.00E.C
KR-8M 9.29E-0 1.156-0 O.OOE'00 0.OOE4U I.Ga .0 3,0E-01 4,07E-01 1.51E602 __ _ _ 4.70E-06 I.SE'00 8.8E-01

KR-8S A.26503 S.30E-04 0.00E'0 0.00E'0 7,7SE.02 1.40E.02 1.87E-02 6.94E.04 2.1 7-07 I.ME406 4.315.02

KR-P7 I.7001 2.115-02 Q00E.00 OM0E.00 -3WE.00 5.56E-01 7.47E-01 2.77E-02 __ _ .64-06 3.7DE405 3.20E.00

XR-88 2425-Cl 3-0E-2 0.06+00 0.00E*00 4.10E+00 7SO0E-01 1.06E+00 3.9 E.C2 I__ __ Z.8-06 18BGE406 2.28E+0

I~-B 2.755-01 3.26E-0 0.00E+00 O.WE.0 4S1E+OD 8A4E-01 1.1 9E 03 4A 1E-0 1.385-06 3.4SE+05 A.75E400

XE-131M 2-W6-00 '318E-0' 35315.0 1.40E-06 4.65E-02 8.37E-03 1.12E-M2 4.17E-04 1.30E-07 O.M6E400 COfDE+00

X5-133M ZME4-0 3ME-04 9.32E-08 = E-0 5.16E-02 9.29-03 125E-C2 4.62E4 IA4E-07 0.00E400 M.0E500

XE-133 7aK-01 3.92E-02 1.16E-06 4.64E-07 1.455+01 2.61E4C0 3.515'00 1.3x6-Cl 4.QE-SM 6.SE.04 2.78E00

XE-135M 2A415-Cl 2.975-C2 9.27E-05 3.S9E50S 4ZIE M0 7487E-0¶ 1.06.00 3.92E-0 1.225-5 I0.06E.031 0.03E-.0

XE-13s -1.88501 1.73E-02 1.4.405. 5.72E-OG 254E+06 4.57E541 6.145-01 2277E-02 _ __ 7.065-0 2.55E*05 1381E+00

XE138 6.2lE-01 7.GE--M 0.M65+00 0.06E+00 1.12E4-01 2.02+00 2.71 E'-0 1.06E-01 __ _ _ 3.145-05 2.90E*M0 9.065.0

SASE40 3255-01 4A7X.1 7."8-04 6.26E*01- 1.12E-01 4-iWo-l ___ __ 3.76E.01
RU N 7 71 5 8142 8142 6541 _ _ __ __ _j

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 bvnass leakage reguired to obtain a monitor count rate Ž 210 cam.

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 wxill 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.

I
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TADLE 6 CURIES RELEASED AM CPM AT MONITOR

NO PLATEOUrT NO HOLDUP IN TURBINE BU.LNO 14 SCFH BYPASS LEAK RATE

I I I I RELEASE CONC MONITOR
_ BYPASS BYPASS TOTAL CI RATE STACK AT DUCT EFF

CONT LK CONT LEAK ESF LK ESF LK 10 SCFH 14 SCFH RLSD CVSEC XIQ INLET CPMI MONTOR

ISOTOPE 0I10SEC 10O*27SEC 0-10 SEC 10-27 SEC 0-27SEC 0-27 SEC 0-27 SEC 0.27SEC (SEC 3 (UCVCC) UCIUCC CPU

I-t3t IME01 1.7O E04 5.64E42 9.M2E.0 1.7E+00 2.62ES. 2.76E*00 1.r3E.O1 3.12E04 321E.0S 1 .66E4 S.33+0

1.132 1.49E6- 2 E44 &17E42 182W04 2.71E+W 3.79E4W 4..3E- 43 2sE-01 4.GSE-OS 227E-&S 1.8E+01

1.13I 1.71E-01 2.at.04 934E-02 15E8-04 3.10E+0 4.34E"03 4.0E+0 1.71E4t | E0 52O 288E2W 18E'1

1,134 2.20E.0i 3.7CE.04 1.20E-01 2.03E-04 3.S69200 S.E5o90 5.93E* 220E-ol0 | 68-OS 337E25I 2.31E401

1.135 174Eo-01 2s.5-04 9.53E42 1.61E-4 3.16E.W 4.42E+40 4.692e-0 1.74E-01 5.42E-0O 2.60E4d 1.41E+01

KR-43M 4.26E-C2 52.03 O.6E40O D OMEOO 7.74E.01 1 08.0 1.13E+00 4.19E.02 1.31E-05 0.01)E+OO 0.0E+00

KRA8M 926Ei-e 1.18E-02 O.OCE Co o 1.6BE+.0 25.0E+0 2.46E-00 9.10E-2 2.4-05 1892E+D | S.3GE+00

KR-S 426E4-3 S.4-04 O.0E+00 O.ODE*O 7.7£E-02 1.09E-01 1.132E-01 420E-C8 1.312E06 1.99E061 2.61E-01

KRJ87 1.702-01 2.1 1E-02 O.0E+o O.XE+00 3.09E40 4 .33E*W 45=X0 1.67E-01 5.22-05 3.7DEW 1T l-0l

KRW8 2A2E-01 S.OE402 0.00E+00 O.ME+M 4ME900 6.15E+40 6.42E+20 23.01 7.42E-05 1.85E+05 1.38Ed01

KRJa9 2.75201 3.26E-02 0 00E00 O.fE-00 4.91E+00 6 5.E+0 7.18E200 2.6GE-1 8.30E.05 3.45Ed60 2.E+01

XE.131M 2S6E4J 3.18E-04 3.SlE-W 1A.40E- 4.B5E-02 6.SIE02 6.OE-C2 2.2E __ 7 6-07 0.00E+00 0.DE+0

XE-13S1 2.84E-03 3S3E-04 8&.2E2- 3.31E-0 5.16E2-02 7E.202 7.54E-02 2.79E-03 8.72E.07 00E+0 0.00E+00

XE.193 7MME01 S92E402 1.16E.06 _642.07 1.45E*01 2.03Ed01 2.12E601 7JSE-01 2.45E-04 6.85Edt 1.6SED01

XE-lS4 2.41E-01 2.97E-02 9.27E-05 3.69205 4.37E*W 6.12E+20 639E+00 2.37XE-01 78-05 00E2.O00 0.0E+0

XE.135 138E.01 1.73E02 1.44E-0S S.72-06 2.54E60W 35E 0 3.71E+0 137E41 .4.2-0S 2.55E05 1.09E201

XE13_ 4 0 E-01 642 E-01 7.98E-04 1.2E401 .7E12+01 9.172401 T _ _ 1_.9E_0 2. 4 05 .49E4

_ AX6.21 32E176 1 4A7E-01 79E- 1.22401 1.72+01 9.1715401 02S01 s2Es_ - | 5.240

RUNMNO 719 7195 8142 5142 6541 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 4/28198 and bypass luakage - 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 cfmn 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. Nmte the conservative assumption of no holdup in the TB and
no plateout.

I



Rtilh'ibo-o uru uowai N. D. nDDUrI I rnA lv. .o44i 1 r. eu

a L MOHAWK page 20

1 NUCLEAR ENGINEERING.U.w REi P 20

II

II
Project Nine Mile Point Nuclear Station U&71t 1 Disposition NIA

IOtngiuorlDaxe ChreckerlDvt |Cszkulr<;N& Rev
A. Moisan 4128/98 | GlennSdon 4a995a 21O7 N 00

TABLE 7 - CR DOSE
CR FILTRATION ACTUATION AT 32 SEC

DOSE(REM_ DRAGON
RELEASE PATH THYROID GAMMA BETA RUN
CONT LK 0-10 SEC 1.25E-01 9.29E-05 1.04E-03 3719
CONT LK 10 SEC-720 HR 4.22E-01 1.71E-02 2.30E-01 3719
ESF LEAKAGE 0-10 SEC 6.84E-02 1.61E-05 1.19E-04 3719
ESF LEAKAGE 0 SEC - 720 HR 2.30E-01 4.21E-04 4.32E-03 3719
SUBTOTAL 8.45E-01 1.76E-02 2.35E-O1
BYPASS AT 10 SCFH
NO PLATEOUT NO TB HOLDUP 1.38E+01 1.17E-02 1.35E-01 5690
BYPASS AT 18.36 SCFH

2.53E401 2.1 SE-02 2.49E-01
TOTAL DOSESD 18.36SCFH _ _____ _

NO PLATEOUT NO TB HOLDUP 2.62E+01 3.91E.02 4.33E-01

.rAREP 3 Time at wuhic CR Pmernponmv vepntilatinn wntild have tn be manually activated to ensure doses.- I . - .- � . _. ...-- . - . - - ____ __ - __ __ - - - - -

less than GDC liints.

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 (DATAIASSUMTIONS #15):
* 0 seconds to time of filter actuation - 3580 cfm = 3550 cfn fan flow rate + 30 cfin through doors and

drain
* time of filter actuation to 720 hours - 3193 cfm = 2875 cfm + 10% + 30 cfn 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 nun:

Containment Leakage:
0-10 seconds - run I 2641 4/28/98
10 seconds to 30 days - run #2641 4128/98 _
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ESF Leakage:
0-10 seconds - run #2641 4/28/98
10 seconds to 30 days - run #26414/28/98

Bypass Lcakagc - run #8827, 4/26/98
0-720 hrs - 10 scffi leak rate, 50%/ mixing in TB, no plateout

TABLE S - CR DOSES
CR FILTRATION ACTUATION AT 20 MIN .

DOSE(REM) DRAGON
RELEASE PATH THYROID GAMMA BETA RUN
CONT LK 0-10 SEC 3.79E-01 1.23E-04 1.22E-03 2641
CONT LK 10 SEC-720 HR 6.34E-01 1.72E-02 2.32E-01 2641
ESF LEAKAGE 0- 10 SEC 2.07E-01 3.14E-OS 2.06E-04 2641
ESF LEAKAGE 0 SEC - 720 HR 3.46E-01 4.34E-04 4.40E203 2641
SUBTOTAL 1.57E+00 1.78E.021 2.38E-01
BYPASS ATIOSCFH _I

NO PLATEOUT 50% MIX IN TB 1.56E+01 8.81E-031 9.89E-02 8827

Table 8 shows that 1 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 + Bypaxs Leak
Bypass Leak 18.36 scfh * 1.56 Rem/scfh
Total

= 1.57 Rem
- 28.64 Rem
= 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.

,,
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RESULTSICONCLUSIONS

CASE 1 - 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 > 210 cpm

Assuming the following:

1. Containment leakage at 1.1% per day starting at Ts 0 seconds.
2. ESF Leakage at 750 gph - source 50%1o core halogens with 10% Bash fraction starting at T = 0

seconds.
3. RBEV filter actuation at T = 10 seconds.
4. 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 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.

K Given the model described in CASE 1 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.

I
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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 rain

Note: Card images of computer runs listed above are given in APPENDIX A
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OBJECTIVF OF CALCULATION

The objective of this calculation is to determine a realistic setpoint limit for control room (CR) ventilation
air intake monitors RE-210-42 (channel 11) and RE-210-43 (channel 12) based on the radioactive
concentration at the CR air intake due to the post-main steam line (MSLB) accident release. The current
setpoint of < 1,000 cpm is based on a maximum radioactivity concentration (puff release) resulting from a
MSLB accident with the total reactor coolant iodine activity of 25 gCi/gm (REFs 6 & 2.c). While re-
establishing the MSLB design basis accident, based on the as-built design information (an action required
for the closure of DER 1-97-0329), it was noticed that the radioactive isotopic concentration at the CR air
intake was less than the value required to reach the setpoint of the monitor and initiate the CR emergency
ventilation (CREV) system. If the CREV is not credited for the removal of iodine during and after the
MSLB accident, the CR thyroid dose will exceed the GDC 19 limit (REF 11) for the current Licensing
basis (REFs 1. 2, & 15). Therefore, the CR vent monitor setpoints are re-established for the following two
cases:

1. The total iodine concentration of 25 j±Ci/gm in the reactor coolant released during the MSLB
accident.

2. The total iodine concenitration of 10 ILCi/gm in the reactor coolant released during the MSLB
accident.

An additional case is analyzed with the CREV actuation and total iodine concentration of 25 p.Cilgm in the
reactor coolant released during the MSLB accident.

MFTOD

This section provides a brief discussion of the general methodology used in calculating the CR ventilation
air intake monitor setpoints for the above two cates due to the MSLB accident releases. Additional details
are provided in the specific calculation sections.

The DRAGON computer code (REF 14) is used to calculate isotopic activities in the turbine building (TB),
the environment outside and inside the CR, and doses in the CR due to airborne activity. The initial noble
gas and iodine isotopic activities released from the MSLB are taken from Tables 1, 2, & 3.

The break of a main steam line downstream of reactor building outboard isolation valve represents a
potential escape route for reactor coolant from the vessel to the atmosphere until main steam line isolation
valve closes within I I seconds after the accident. The steam line break will be sensed by either increased
pressure drop across the venturis or increased temperature in the main steam tunnel. The MSLB results in
clad temperature no higher than the normal operating temperature, thus no clad perforations occur (REF 17,

age 1-1). Therefore, the total iodine activity concentration in the reactor coolant mass release and noble gas
tivity concentrations in the steam mass release are normalized to the maximum limits specified in the
FSAR (REF I.a, I .b & 4) and Technical Specifications (REFs 2.a & 4) to obtain the initial activities

_releases during the MSLB accident (sec Tables 1, 2, & 3).
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DATA / ASSUMPTIONS

SOURCE TERM PARAMETERS-

1. The reactor is assumed to be operating at full power and reactor scrams at the time of MSLB
accident (REF 3).

2. Total mass of coolant released is that amount in the stcam line and the connecting lines at the time
of the break plus the amount that passes through the valves prior to closure (REF 3, Item C.3):

Total mass of coolant = 80,900 lbs (REF l.a, page XV-32 and REF4. page 5)

3. Reactor coolant mass flashed into steam = 39,350 lbs (REF L.a. page XV-34, and REF 4, page 6)

Note: Iodine isotopic activities released during the MSLB accident are calculated in Reference 4,
page 5, using the total coolant mass of 80,900 lbs. Only 39.350 lbs of coolant flashes into steam,
thereby, releasing the corresponding amount of liquid-borne iodine in the environment. The
information provided in the UFSAR page XV-32 (REF L.a) is not transformed properly from the
design basis documentjREF 43. Therefore, the iodine isotopic activities in the flashed coolant are
calculated in Tables 2& 3 are used in this analysis.

4. Total mass of steam released during MSLB accident = 26,250 Ihs (REF l.a. page XV-33 and REF 4,
page 4).

5. The isotopic noble -as activities in the steaii released during MSLB accident are given in Reference
4, page 5. The total noble gas activity exceeds the limit of 70 Ci (REF 4 & L.a), therefore, the noble
gas activity in Table I is normalized to 70 Ci. The normalized noble gas isotopic activities are used
in this analysis.

6. All of the iodine (no credit for plateout is allowed) from the released coolant are released to the
atmosphere within 2 hours (REF 3, Item C-5).

7. For the Licensing basis accident, the radioactivity in the coolant is assumed to be the maximum
amount incorporated in the technical specifications provided that no further fuel failures are
assumed to occur as a result of delay in valve closure (REF 3, Item C.4). The technical specification
total iodine activity concentration limit is 25 gCi/gm (REF 2.a). For the radiation monitor selpoint, a
value that results in acceptable CR doses without emergency filtration is used. Therefore, an
additional case of total coolant iodine activity concentration of 10 pCi/gin is analyzed
(predetermined to result in a thyroid dose of less than 30 Rem).

I.



,,,,,~~~~~-_-_ A_ -s ; ..Jt...............a nu, In Mew fon. ......................

VNIvAG~ARA J 0.1~--- ~ ',INUzMOHAWK Pg
NuCLEAR ENGINEERING N. . N. B SHEE Pages

Project Nine Mile Point Nuclear StAtion Unit 1 Disposifion N/A

GopalJ. Ptel NUCOP-) Glen SinsonS18.9-TB300D23UI.210 -I 0
8. 1The main steam line isolation valves (MSIV) close within the maximum time incorporated in the

Technical Specifications. This closure times verified by suitable periodic testing. The MSLV closure
time is assumed to be 11 sec (REF 1, page XV-32) and verified to be less thanlO sec every cold
shutdown by surveillance procedure NI-ST-V8 (REFs 1.d, 16). The MSLB accident results in clad
temperatures no higher than the nornal operating temperature and thus no clad perforations or
damage occurs (REF 17, page 1-1).

9. The breathing rate is assumed to be 3.47E-04 m3/s (REF 3, Item C.6.b).

10. It is assumed that the radioactive releases from the MSLB accident are released to the turbine
building and finally released to the environment via the turbine building blowout panel (REFs 4 &
15).

11. Turbine building HVAC flow rate is 170,000 cfrn (REF l.c). This flow rate changes onc volume of
TB in one hour. Therefore, turbine building volume is calculated as follows:

170,000 fOrmin x 60 min/hr x 1.0 hr = 1.02E+07 fr'

.2. Atmospheric dispersion factors is 1.93E-03 s/mi (REF 8).

CONTROL ROOM PARAMETERS

13. The frtc volume of the NMP I control room is 1.36E+5 ft. (REFs 13 & 18).

CR Gross volume = 169.700 ft3 (REF 18)
Net CR Volume = 0.80 x 169,700 ft3 = 1.36E+05 ft3 (REI: 13)

14. The control room normal intake rate is 3550 cfm unfiltercd. This is calculated by taking the
maximum flow rate of 16,300 minus the minimum recirc flow rate of 12,750 cfmn (REF l.e. Section
M-B 2.2)

15. The iodine removal efficiency of the CREVS filter is assumed to be 99% for particulate iodine (REF
2.b, Sections 3.4.5.b and 3A.5.c), and 90% for elemental and organic iodines. The weighted filter
efficiencies are determined below to account for the 30 cfm unfiltered inleakage to the control room:

Elemental & Particulate Weighted Average = (0.90t0.91) + (0.99*0.05) = 0.905
(0.91 + 0.05)

Particulate & Elemental Efficiency = (3163 cfm) (.905) + (30 cfm) (0) = 0.896
3163 cfm+30cftn

Methyl Efficiency = (3163 cfr) (.90) + (30 cfm) (0) = 0.892
r-,J/ 3163 cfni + 30 cfm
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16. The doors of the control room are weather-snripped and the penetrations sealed to imaintain a
positive pressure of approximately one-sixteenth of an inch of water (REF 1, page r-1 1), however,
an unfiltered inleakage of 10 cfmn to the control room is assumed per Reference 1 0. Section
I.3.d.(2).(ii). An additional 20 cfm is assumed to account for an unfiltered inleakage through an

unsealed drain (REF 19). This makes the total air intake rate 3,580 cfm (3550 cfm + 30 cfm = 3.580
cfm).

NOTE: The Standard Review Plan. Section 6.4 (REF 10), specifies control room pressurization of
1/8 inch water gauge with respect to all surrounding air spaces, and requires periodic verification of
the ability to maintain this pressurization. This 1/8 inch water gauge requirement was not part of the
design basis for the Unit 1 control room.

17. The control room recirculation air system has no iodine filter (REF 1, Fig M-14).

18. The maximum beta energies and percentage yield for isotopes decay by beta emission are obtained
from Reference 9.

19. The KDB-I000 isotopic response to beta emnission are obtained from Reference 7.

20. Activity release rate from TB:

All of the iodine and noble gases from the released coolant are assumed to be released to the
atmosphere within 2 hours (REF 3, Item C.5). Also, the initiation time of CREV is assumed to be 32
sec. If a puff release is assumed, all of the activity released will instantaneously be at the CR air
intake during the initiation time which will result in a conscrvative dose, but a non-conservative
setpoint. Therefore, a more realistic activity release rate is calculated in the following section, which
distributes the release of 99.999% of activity from the TB in 2.0 hours:
A=A0 eA

Where A = activity at given time (t)

AO = initial activity

% = activity removal rate (fractioft/hr)

t = activity removal time (2 hrs)

At AO= (I - 0.99999) = 0.00001

Substituting the values in the above equatibn results:

A/AO=e"

I .OOOOI = e A
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-At=-A.2= In O.0000l =-l 1.51

A 1 = 11.512 = 5.755 per hour= 13R.0 volume/day

Therefore, a release rate of 138 volumelday is used which will release 99.999% of the activity from
the TB in 2 hours.

21. This 30 day dose does not include any adjustment for control room occupancy. The X/Q value used
for this accident is 1.93E-03 .s/ma which is for 0-8 hrs and does not include the occupancy factor.

Total expected control room occupancy:
(occupancy factors per REF 10)

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

Occupancy adjustment factor = 316.8 / 720 = 0.44 uscd to calculate the average gamma dose rate for
0-30 days.

22. The CR doses rcach equilibrium before 24 hours (no additional dose contribution after 24 hours),
the reduction of CR doses by applying the occupancy factors is not appropriate for the current
analysis, therefore, the occupancy factors are utilized to calculate the average gamma dose rate only.

23. The activity released during the first 30 seconds is arbitrarily used to calculate initial activity release
rate (Ci/sec). The activity release rate at time t = 0 sec will produce a very higher monitor response.
The longer release time will produce lower monitor response. Since the TB blowout panel release
rate is extremely high (138 volume/day), the radioactive cloud will travel to the CR air intake
within a short time, therefore, the longer release time can not be justified. The use of activity release
over 30 second provides reasonably good average distribution of activity and release rute.
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Table 1

Pwt-MSLB Noble Gas Activity Released
Isotopes Gross * Activity

Isotopic Normalized
Activity in to

Main Steam 70 Ci
Ci gra

Kr-83m 6.Ob-01 4.34E-01
Kr.85m 1.102+00 7.96E-01
_ r-5 5. 10E-03 3.69E-03
Kr-87 3.30E+00 2.39E+00
lr-88 3.302+00 2.39E+00
Kr.89 1.40E+01 1.01E+01

Xe-13 1m 3.30E-03 2.39E-03
Xe-133m 5.10E-02 3.69E-02
Xe133 1.40E+00 1.OIE+00

Xe-135m 4.20E+00 3.04E+00
Xe- 135 5.70E+00 4.13E+00
Xe-138 6.30E+01 4.56E+01
Total 9.672+O 7.OOE+01

* Gross activity released in total mass of steam
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Table 2

Post-MSLB Iodine Inventorv Based an T0l21 Iodine A7civitv ol 26 &Ciq -

Iodine Isotopic Normnlized Coolant Total
Isotopes Activity Tsotopic Mass Activity

Acthity Rleased Released
ucilgn ucvgm E m Ci

1-131 2.OOE+(0X 1.67E+OO 1.79E+07 2.9SEtO1
1-132 5.20E+00 4.33E+00 1 .79E+07 7.74E+O I
1-133 8.002..OO 6.67E+00 1.79E+07 I.19E+02
1-134 7AOE+0O 6.17E*00 1.79E+07 1. IOE+02
1-135 7.40E+00 6.17E+00 1.79E+07 1. IOE+02
Total 3.UOE+0O 2.50E+01 4.46E+02
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Table 3

Post-MSLB Iodine Inventory Based on Total Iodine Activity of 10 Cl/udii
Iodine Isotopic Nornalized Coolant Total

Isotopes Activity Isotopic Mass Activity
Actiyity Rdeased Released

uctgrn ucdm m_ Ci

I-131 2.MF-i.O0 6.67E 01 1.79F107 1.19E+01

1-132 5.2OE+400 l.73E+00 1.79E+07 3.09E+O I
I-133 8.OOE+00 2.67E+00 1.79E+07 -4.76E+0I
1.134 7AO.+00 2.47E+00 1.79E+07 4.40E+0 I
1-135 7.40E+0O 2.47E+o0 l.79E+07 4.40E+01
Total 3.OOE+OI 1.OOE+01 I .79F.+02
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CALCULATION

Pnmt-MSLH Accident Concentration at CR Vent Monitor (Cases 1 & 2)

During a MSLB accident the noble gas activity from the steam release and iodine activity from the coolant
that flashed into steam are assumed to be released in the turbine building (TB). the isotopic noble gas
activities in Table I (DATAIASUMPTION 5) and iodine isotopic activities in Table 2 & 3
(DATA/ASSUMPTIONS 3 & 7) are released during the MSLB accident. The post-MSLB activity is
released to the environment via TB blowout panel and carried over to the CR air intake.

The DRAGON computer code (REF 14) is used to calculate the post-MSLB activity concenLratons at the
CR vent monitor with the following design inputs:

Isotopic activities from Tables 1, 2, & 3: DATA/ASSUMPTIONS 2,5, & 7.

Atmospheric dispersion factor of 1.93E-03 @ TB blowout panel: DATA/ASSUMPTIONS 12.

Turbine Building:
volume - 1.02E+7 ft3 : DATA/ASSUMPTIONS 13
release rate 138.0 volume/day: DATA/ASSUMPTIONS 20

Control Room:
volume - 1.36E+5 cubic ft: DATA/ASSUMPTIONS 14
intake rate 0 to 720 days 3580 cfrn: DATA/ASSUMPTIONS 15 & 17

Breathing rates DATA/ASSUMPTIONS 9

0-720 hrs 3.47E-04 m3/scc

The activities released to the environment for are given in the following Tables:

Case 1: Total iodine activity of 25 gCi/gm

DRAGON run # 862 dated 4/21/98 - Table 4

Case 2: Total iodine activity of 10 ±CVgrn

DRAGON run # 873 dated 4/21/98 - Table 4

Cast 3: Total iodine activity of 25 VCfgm with CREV Actuation

DRAGON run t 7876 dated 4/30/98 - Table 4

'he card image of input to the DRAGON run is given APPENDIX A.
\, '
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Table 4
Activity Released to Environment @ rT t = 30 ste

ACTIVYlf ACTIVITY
ISOTOPE RELEASED TO RELEASED TO'

ATMOSPHERE ATMOSPHERE
2S uCVgm 10 CUgir

Ci* Ci*
1-131 1.39E+00 S.57E-01
1-132 3.62E+00 I.44E1+00
1-133 S56F. 00 2.23E+00
1-134 5.13E+00 2.0SE+00
1-135 S.14E,+00 2.06E+00

KR-83M 2.tl3E02 2.033-02
KR-8SM 3.721-02 3.72E-02
KR-85 1.73F.-04 1.73E-04
KR.87 1.12z-01 1.12E-01
KR-88 1.12E-01 1.12E-01
KR-89 4.48E-01 4.48E-01

XE-131M 1.12E-04 1.12E-04
XE 133M 1.73E.03 1.73E-03
XE-133 4.745-02 4.73E-02

XE.135M 1.49E-01 1.44E-01
XE-135 1.95E-01. 1.94E-01
XE-138 2.11E+00 2.1IE+OD
Toml 2.418+01 1.162+01

* From Computer Run No. 862, Dated 04/21/9B

' From Computer Run No. 873, Dated 04/21/98



Project Nine Mile Point Nucrear Station Unit I Disposition N/A

IOntignaorft Iw ICalkulaion No. Rev
znpal J. Pate (NUCORE) Glcrxn ion SI 18.9-TB300D23U102 I 03 |

Determination Of CR Vent Monitor Isotopic Conversion Factor

The isotopic conversion factor for detector response is calculated in Table 5 for the isotopes present in the
post-MSLB release. The detector is a beta scintillation detector (REF 7, PAGE 2), therefore, isotopes that
do not decay by beta emission will not be considered as contributors to the detector response.

The percentage yield of beta emission is multiplied by the KDB- 1000 response to obtainz the isotopic
conversion factor at the given energy level. The conversion factors at the diffcrent energy levels are summed
to obtain the total isotopic conversion factor as shown in Tables 5 & 6.
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Table s tUont'd)
Control Room Vent Monitor Isotomie Conversion Factor

Beta KDB-1000 Conveon Total
Isotop Energy Responst Factor (CF) CF

(Mev) Yield cpm/uCitcc cnfnCuicc cpm/uCifcc
1.132 0.741 12.4 2.20E+05 2.73E+04 2.97EtO5

0.7 1.9 2.20E*OS 4.1SE.03
0.91 3.55 2.60E+05 9.23E103
0.966 8.1 2.70EtO5 2.19E*04
0.991 2.75 2.70E+OS 7.43E+03
0.996 3.36 2.70E.&05 9.07E4.03
1.155 2.49 2.90E.+0S 7.22E+03
1.185 18.9 2.90E340S 5.48E+04
1.413 1.7 3.40E+05 S.78E403
1.47 10.1 3.40E+0S 3.43E404
1.468 2 3.40E+05 6.80E+03
1.617 12.4 3.i)E405 4.46E.04
2.14 16.9 3.80E+05 6.42E+04

1-133 0.37 1.24 7.90E+04 9.80E+02 2.88E40S
0.46 3.75 l.20E+0S 4.50E*03
0.52 3.13 14AOE+05 4.38E+03
0.88 4.16 2.50E+0S l.04E+04
1.02 1.81 2.70E+0S 4.89E+03
1.23 83.5 3.10E+05 2.59E+05
1.S3 1.07 3.40Et05 3.64E+i03

1.134 0.77 - 1.48 2.30E+05 3.40E+03 3.37E*0S
1.07 1.22 2.90E+OS 3.S4E+03
1.28 32.5 3.10E.05 1.01E+05
1.5 8.1 3.40E+OS 2.75ED04
1.56 16.3 3.50E+05 5.71E*04
1.6 3.67 3.50F,+05 1.28E.i04

1.74 7.6 3.60E+05 2.q74E+04
1.8 11.2 3.60E+05 4.03E+04

1.85 1.12 3.70E+05 4.14E+03
2.23 3.7 3.90EtOS 1.44E+04
2.42 11.5 3.90E-05 4.49E*04 _

1.135 0.3 1.08 4.80E+04 5.18E+02 2.60E+05
0.3s 1.39 6.90E+t4 9.59E+02
0.46 4.73 1.20E+05 S.68E+03
0.48 7.33 1 .20E.05 8.8OE*03
0.62 1.57 1.80E+05 2.83E+03
0.67 1.1 2.OOE+05 2.20E+03
0.74 7.9 2.20E+05 1.74E+04
0.92 8.7 2.70E+05 2.35E+04
1.03 21.8 2.80E+05 6. lOE+04
1.15 7.9 2.90E+05 2.29E+04
1.25 7.4 3.1 OE+05 2.29E+04
1.45 23.5 3.40F.&05 8.02E*04
1.58 1.2 3 SOE.+05 4.20E+03
2.18 1.9 3.80E405 7.22E+03

- - ___________________________ I � i
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Table 6
Control Room Vent Munitor

.. Resnanse -
CONVERSION

ISOTOPE FACTOR
cpn2uc/cc

1-131 1.66E+05
1-132 2.97E+05
1-133 2.88_+05
1.134 3.37E+05
1-135 2.60Ea05

KR-S3M 0.00E+00
KR-85M 1.89E+05
KR-85 1.99E+05
KR-87 3.70E+05
KR-8S 1.86E+05
KR-89 3.45E+05

Xe-131M O.OOE+00
XE-133M 0.00+E00
XE-133 6.85E+05

XE-135M O.OOF.+00
XE135 2.55E+05
XE-138 2.90E+05
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Determination of CR Vent Monitor Setpoint

The activities released to the environment during the MSLB accident are listed in Table 4 for both cases for
the first 30 sec relcases. The isotopic activity (Ci) is divided by 30 sec to obtain the release rate of activity in
Cilsec which is further multiplied by the atmospheric dispersion factor or X/Q (sec/ma) to calculate the
isotopic concentration (iCi/cc) at the CR vent monitor (see Tables 7 & 8). The isotopic concentration
(gCi/cc) is multiplied by the applicable isotopic conversion factor (cprn/p.Ci/cc) to obtain the monitor
response in count per minute (cpm). Ihe isotopic responses in cpm are summed to get the total monitor
response which becomes the basis for the CR ventilation air intake monitor setpoint. The CR vent monitor
sewpoints are 443 cpm and 213 cpm for total iodine concentrations of 25 gCi/cc and 10 gCi/cc respectively
(Tables 7 & 8). Since the current CR monitor setpoint of < 1,000 cpm is higher than 443 cpm and 213 cpm,
the CREV system will not be actuated during or following the MSLB accident. Therefore, the CR doses in
Case 1 & 2 are analyzed without taking credit of the CREV system.

I
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Table 7
CR Air Intake Monitor Setpoint Based on Total Iodine Activity of 25 uCitgm

ACTIVITY ACTIVITY ACTIVITY MONITOR MONITOR

ISOTOPF. RELEASEDTO RELEASE XIQ AT CR AIR CONVERSION RESPONSE

ATMOSPRERE RATE INTAKE FACTOR
Ci Ci/sec (sec/m3) ucilce Cpm/uCi/cc cpm

I-131 1.39E*s00 4.631-02 1.93E-03 8.94E-05 1.66E+05 I.48E+01

1-132 3.62E+00 1.21E-01 1.93E-03 2.33E-04 2.972+05 6.92E+01

1-133 5.56E+00 1.85E-01 1.93E-03 3.58E-04 2.88E+05 1.03E«-02

1-134 5.13E+00 1.71E.01 1.93E-03 3.30E-04 3.37E+05 .11E+02

1-135 5.14E+00 1.71E-Ot 1.93E-03 3.31 E-04 2.60E+05 8.60E+O1

BR-83 O.OOE+00 0.00E+00 1.93E-03 0.OOE-i-00 OQ.E+OO 0.002+00

BR-84 O.OOE+00 O.OOE+OO 1.93E-03 O.OOEtW00 O.OOE+00 0.00E+00

KR-83M 2.03E-02 6.77E-04 1.93E-03 1.31E-06 O.00E+00 O.OOE+00

KR-85M 3.72.2-02 1.242-03 1.93E-03 2.39E-06 1.89E+05 4.52E-01

KR-85 1.73E-04 5.77E-06 1.93E-03 1.11E-08 1.99E+05 2.21E-03

KR-87 1.12E-01 3.73E-03 1.93E-03 7.21E406 3.70E+05 2.67E200

KR-88 1.12E-01 3.73E-03 1.93E-03 7.21E-06 1.86E+05 1.34E+00

KR-89 4.48E01 1.49E-02 1.93E-03 2.88E-S05 3.45E+05 9.94E+00

XCE-131M 1.12E-04 3.73E-06 1.93E.03 7.21E-09 0.00E+00 O.OOE+00

XE-133M 1.73E-03 5.77E-05 1.93E-03 1.1IE-07 0.OOE+00 O.OOE+(X)

XE-133 4.74E-02 1.58E-03 1.93E-03 3.05E-06 6.85E+05 2.092+00

XE-135M 1.49E-01 4.97F,03 1.93E-03 9.59E-06 0.00E+00 0.OOE+00

XE-135 1.95E-01 6.50E-03 1.93E-03 1.25E-05 2_52+05 3.20E+00

XE- 1 37 0.00QE00 0.OOE+00 1.93E-03 O.OOEIt00 O.OOE+00 O.W0E+00
X.E-138 2.11 E+00 7.03E-02 1.93E-03 1.36E-04 2.90E+05 3.94E+OI

Total 2.41E+01 _ _ _ TOTAL 4.43E+02

-/2

* 30 second release

Sect Point is Calculated Based ou TuWd Iodine Activity of 25 uCi/gn
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Table 8
CR Air Intake Monitor Setpoint Bsed on Total Iodine Activity of 10 uCi/gm

ACTIVITY ACT1VI1Y ACTIVITY MONITOR . IMONITOR
ISOTOPE RELEASED TO RELEASE X/Q AT CR AIR CONVERSION RESPONSE

ATMOSPHERE RATE INTAKE FACTOR
CiP Cisec (seclm3) uci/cc cpnluCikee cpm

1-131 5.57F.-0I 1.86E-02 1.93E-03 3.58E-05 1.66E+05 5.95E+00
1-132 1.44E+00 4.80E-02 1.93B-03 9.26E-05 2.97E+05 2.75E+01
1-133 2.23F.+00 7.43E-02 1.93E-03 1.43E.04 2.88E+05 4.13E+01
1-134 2.0SE+00 6.83E.02 1.93E-03 1.32E.04 3.37E+05 4.44E+01
1-135 2.06E+00 6.87E-02 1.93E-03 1.33E-04 2.60E+05 3.45E+01
BR-83 0.0OE+00 O.OOE+00 1.93E.03 O.OOE+00 O.OOED+0 0.002+OO
BR-R4 0.OOE -i00 O.OOE+00 1.93E-03 0.00Eo00 O.OOE+O0 O.OOE+00

KR-83M 2.03E,02 6.77E-04 1.93E-03 1.31E-06 O.OOE+00 O.OOE+00
KR-.SM 3.72E-02 1.24E-03 1.93E-03 2.39E-06 I.EYE+05 4.52E 01
KR-85 1.73E-04 5.77E-06 1.93E-03 1.1 IE-08 1.99Et05 2.21E203
KR.87 1.12E-01 3.73E-03 1.93E.D.3 7.21E.06 3.70E+05 2.67E-9-00
KR-__ 1.12E-01 3.732-03 1.93E-03 7.21E-06 1.86E+05 1.34E2+00

KR-89 4.48E-01 1.49E-02 1.93E-03 2.88E-05 3.45E+05 9.94E+00
XR-131M 1I.1 2E 04 3.72-.06 1.93E-03 7.21E-09 0.00E+00 O.OOE+00
XE-I33M 1.73E-03 5.77B-05 1.93E,03 1.1 1E-07 0.00E+00 0.00E+00
XE-133 4.73E-02 1.58E-03 1.93E.03 3.04E-06 6.85EA'05 2.08E+00

XE-135M 1.44E-01 4.80E-03 1.93E-03 9.26E-06 O.OOE+00 O.OOE+00
X)e135 1.94E-01 6.47F-03 1.93E-03 1.25E-05 2.55E-tO0S 3.1 SE+00
XE-137 O.OOE+00 O.OOE+00 1.93E-03 0.00+00 O.OOE+00 O.OOE+00
XCE-138 2.1IE+00 7.03E-02 1.93E-03 1.362-04 2.90E-| 05 3.94E+01

Total 1.162+01 TOTAL 2.13E+02

* 30 second release

Set Point is Calculated Based on Total Iodine Activity of lO uCilJrn

I
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RESULTS

The calculated control room doses from post-MSLB accident releases for Case 1 (25 jgCi/gm) and Case 2
(10 gCi/gm) are given in Table 9 and the corresponding monitor set points are given in Table 10. The total
number of curies released to the environment is given in Table 11. The CR thyroid dose for Case 1 (25
gCilgm) exceeds the GDC allowable limit of 30 Rcm (Table 9).

The post-MSLB accident control room gamma dosc calculated in Table 9 is divided by the number of hours
of expected control room occupancy to determine the average gammn dose rate to control room workers
for the assumed 30-day duration of the LOCA.

Case 1

Total 30-day gamma dose in control room = 1.22E-02 Rem

Total expected control room occupancy, calculated previously using occupancy factors from REF.
10 = 316.8 hrs DATANASSUMPTIONS 21.

average gamma dose ratc = 1.22E-02/316.8 hrs = 3.85E-05 Remt/hr= 3.85E-02 mRemrhr.

Case 2

Total 30-day gamma dose in control room = 5.09E-03 Rem

Total expected control room occupancy, calculated previously using occupancy factors from REF.
10 = 316.8 hrs DATA/ASSUMPTIONS 21.

average gamma dose rate=5.09E-03/316.8 hrs = 1.61E-5 Remn/r= 1.61E-02 mRem/hr.

Case 3

Total 30-day gamma dose in control room = 3.862-03 Rem

Total expected control room occupancy, calculated previously using occupancy factors from REF.
10 = 316.8 hrs DATAIASSUMPIIONS 21.

average gamma dose rate = 3.86F-fl3/3 16.8 hrs = 1.22E-05 Rem/hr = 1.22E-02 mRcmlhr.
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Release Dos _ R m

Path Thri G9E0 BetaShin

Case 1 _
25 (uCIcC) 7.22E+01 1.22E4^u2 7.81E02

Allowabli
Linut 3.00E+01 5.OE00E 3.OOE+01
Casc 2 _

10 (uCiYcc 2.89E FO1 5.w9E 0; 3.39E-02
Allowable

Lissut 3.00F,401 5.00E+00 3.0uE+01
Case 3

25 Kuitec) 1.12E+ul 3.86E-03 2.99E402
Allowable

Limit 3 .OOE3+u1 5.00E+OO 3 .OOE+01
/

Table 10

Conimr oom vent Mnzror
Setpoit (cprn)

Case I
2. nuilgm 4.43E+02

Case 2
10 uCi/gr^ 2.13E+02
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TABLE 11
Activity Released To F.nvironment
- Curie

Isotope Case 1* Case 2Z'
. 25 uCilgm 10 uCigm

1-129 O.OOE+00 0.OOE+Ot
1.131 2.98E+0 I 1.19E+01
1.132 7.35E+01 2.94E-+OI
1-133 1.18E202 4.73E2+01
1-134 9.67E+01 3.87E+01
1.135 1.082+02 4.322+01
Br-83 O.OOE+tO O.OQE400
Br-84 O.OOE+00 O.OOE+00
Br-85 _ O.OOE+00 0.00E+00
Br.S7 0.00E+00 O.OOE+00

Kr-83m 4.07E-01 4.0701 =
Ke-85m 7.752-01 7.75E-01
Kr-85 3.69E-03 3.69E-03
Kr-87 2.18E+00 2.1&E+00
Kr-88 2.29E+00 2.29E+00
Kr-R9 3.08P+00 3.08E+00

Xe-l;rn 2.53E-03 2.44E-03
Xe-133m 4.47E.m2 4.00E-02
Xe-133 1.12E.00 1.05E*00
X-135m 7.41E+00 4.2OE+00
Xe-135 5.372400 4.61E400
Xc-137  0.002+00 O.OOE+00
Xe-137 3.02E+01 3.02E+01

Total 4.79E+02 2.19E+02

* From Computer Run No. 862, Dated 04/21/98
' From Computer Run No. 873. Dated 04/21/98
Activity Release for 0- 30 days
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CONCLUSIONS

As shown Table 9, the post-MSL.B control room thyroid dose exceeds the GDC allowable limit of 30 Rem
for Case I with the total reactor coolant iodine activity of 25 p.CVgm and no emergency ventilation
actuation. The thyroid dose for case 2, with 10 pCi/grn is within the GDC allowable limit. The setpoint
should be within the low detecable range of the monitor to avoid spurious alarm, and at or below the point
where emergency ventilation is required to maintain the doses in the CR below GDC 19 limits. The
analytical limit for the setpoint should be established including the total loop uncertainty associated with
the detection and measurement based on the monitor response, sampling, and functions of other components
which generate a signal for final controlling function. The resulting CR ventilation air intake monitor
setpoint limit due to the post-MSLB accident releases is 213 cpm above the background for the total reactor
coolant iodine activity concentration of 10 jiCi/gm (Table 1 0). Use the setpoint of 210 cpm which equals to
a thyroid dose of 28.5 Rem (95% of limit). This setpoint is less than the current setpoint of • 1,000 cpm.
Since the activity concentration at CR air intake during the MSLB accident does not reach the monitor
setpoint value, the credit for CR emergency filtration is not taken in the analyses.

The results of Case 3,analyzed with the Tech Spec total reactor coolant iodine activity of 25 uCi/gm and
.utomatic actuation of emergency ventilation (damper closed at 32 seconds) show that the CR doses are

within the GDC 19 limits.
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COMPUTER R LOG

JOB #

DRAGON RUNS:

862

873

7876

DATE

04/21/98

04/21/98

04/30/98

DESCRIPTION OF RUN

MSLB accident release - reactor coolant iodine activity at 25
pCi/gn.

MSLB accident release - reactor coolant iodine activity at 10
gCi/gm.

MSLB accident release - reactor coolant iodine activity at 25
jiCi/gm with actuation of ernzgency filtration.

JRun on SWEC Mainframe Computer

Note: Card images of computer runs listed above are given in APPENDIX A
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REFERENCES

1. Nine Mile Point Unit 1 Final Safety Analysis Report Revision 14.

a. Chapter XV, Section C. 1.3.1 "Radioactivity Rcleascs."

b. Table XV-6, "Iodine Concentrations (uCi/gm)"

c. Chapter InI. Section 2.2, Page m-6.

d. Table VI-3a, "Reactor Coolant System Isolation Valves."

e. Section 1.B.2.2, "Control Room Heating Ventilation and Air Conditioning System."

2. Nine Mile Point Unit 1 Tcchnical Spccifications.

a. Section 3.2.4.a, "Limiting Condition for Operation of Reactor Coolant Activity
Specification."

b. Section 3.4.5.b. 3A.5.c, and 3.45.d, "Limiting Condition for Opcration of Control
Room Air Treatment System."

c. Section 3.6.2, Table 3.6.21, "Control Room Air Treatment System Initiation."

3. Regulatory Guide 1.5, "Assumptions Used for Evaluating the Potential Radiological
Consequences of a Stoam Linc Break Accident for Boiling Water Reactors.

4. G&H Calculation No. N83-2, Rev 0, "MSLB - CR, TSC & EOF Doses."

5. Not Used.

6. DER No. 1-98-0948, "Control Room Vent radiation monitor will not automatically initiate
emergency ventilation during a main steam line break accident."

7. Nine Mile Point Unit 1 Tn-Duct Noble Gas Detector Primary Calibration Assessment Technical
Report ASI 460052-003, Februaryl5, 1989.

8. Internal Correspondence From R. Caiazza to S. Karpen, Dated 03/07/84. "Control Room Habitability."

9. Radioactive Decay Data Tables, By Kocher. 1981.

10. NUREG-0800, Standard Review Plan 6.4, "Control Room Habitability System."

1 I. 1O Codes of Federal Regulation, Part 50, Appendix A, General Design Criteria 19.
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Code: SM-HP9l-01 15.

14. DRAGON Computer Code, SWEC Number NU-1 15, Version 5, Lcvel 0.

15. NMPC Letter to'NRC, Dated 03119/84, "Response to TMI Action Item m.D.3.4 - Control Room
Habitability."'

16. NMPI Surveillance Test Procedure N-ST-08, Rev 7.

17. NEDO - 10045, July 1969, Class I, "Consequences of a Steam Line Break in a General Electric
Boiling Water Reactor."

18. NMPC Letter to G&H, From Sandra Karpen (NMPC) to Siva Kumar (G&H), Dated 09/02J83.

19. NMPC Calculation No. S10-CR277.A-UI.210
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APPENDIX A

Card Image Of Input to DRAGON run # 862 04/21198

0-0*0 PROGRAM -- ORAGON -- NUv11*VEe0S-LeV00-- 4/304/R -- -memo

* 9 * S w * 0 * A CARO &4GCE OF l'PUT SUBMITTED TO 0CAo.. . - a * * a a * a

CARD COLUMNS

CARD No.

2
3
4

6

9
to

itt
12
I1
1'

* 1 2 3 5
1234S67s00123'SG7,9O02345679S0123s567400123'S6?890 1234

^ 7 e

samNPI CR MONzTOR STcOI-Tr OUE ,ro IsSL
7 1011 1 i1 0 0 0

TUqa["E RUILOINC 1-.OZT O
CONTROL RDOM 1*3645 0

0.0040 2.16'1 Y.7441 1.19,2 1.1042
0.0040 0.00.0 0.0040 4.34-1 7.96-1
1.-03* 2.39-3 3.09-2 1.01+0 3.0440

1 a 0 0
Z a 0 0
3 00 0
4 0 0 0 0 0

0 0 0. a
A 0 0 a 0

0 0 0 0 a

ACC EDE
0

0
0

3 .6Q-2
£.13+0

3580.

sos

3580.
3580.
3580.

3oo

3500.3580.
3580.

MT q15LFASE
0.96

a

567890 1PlA.S6000123&628?'91

.- 2s UCItCle
0.0I I I
a 126.0 a 0 0
0 1.0 O 00eq3-3
00.0

0
2 0.0040 0.
1 2. 3940 2.3960

O.00t0 4.56+1
3590. 1
3500. I
3580. 1
3580. o
3580. 0
3sae. a
3SA0- 0

t
I
I
I
1
1

e6. 33-3
t 1.0
I 2.0
I ') -0
1 29.0

1 720.0

123&567890 1234S67S9D0234S6?980I2o*S47090 345870901234S678Q0123&S6?890l23&5A7P*O

I
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APPENDIX A

Card Inma Of Input to DRAGON run #873 04/21/98

*MbS4 DADGRAM -- DRAGom -- Nutl15.Venos.LtvO0-- *30.'4b -- *lose

* U a a a * * U a CARD IMAGe Or INPUT Suamtr7I0 To o0AcON -* a * * a a v &

CARD COLUMNS

CAQD N0.
.

2
3
A

5
6

6

to

I I
t2
13
t 4

t 2 3 a 5 6 7 e
12345679sol23456tsOol23*sot§00tr4s67abolZ3ss676so1234567eo0l234567es01234567490

*iNNDI cq mot
7 t0ll I

TUR'3tNE gUII
CONTROL ROOD

0.00.0 2.
0.00 0 0O
i.01o1 2,

2
3
4

1dTTOQ sErTotmtr oUe TO XSLS
11 0 0 0

.DIkG 1*0247 0
a 1.36+S 0
.t9'1 3.00+t .76#1 4*.40t1
.00*0 0.0040 4.34-1 7.06-1
.39-3 3.69-2 1.0140 3.04.0

1 0 0 0 0
2 a a 0 0
1 0 0 0 0
o 0 0 0 0
o 0 0 0
o a 0 0 a
oa a 0 0

ACCtDC"T RELEASE-tO uCl/cm
0 o-oS 0.04

0 0 0 13A.0
0 0 0 1.0

4.40*1 0.0040 0.00o0
3.69-3 2.3040 2.3940
4.1340 0.00+0 4.56+1
3580. 3SAC. *
3550. 35R0. t
3580. 3S80. 1
350o. 3580. 0
3580. 3580. 0
3500. JS30. 0
3580. J380. a

0 a a
0 01.93-3

I

I

I

e. 33-1
I t.0
1 < *o

I e.0

1 24.0
i 0$.0
1 t20. n

6
7

123567890o1z3456?m901234S67691o2a3s67e9ot234S6a90o123a567g9o0234S67e9o1234s678so

-I
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APPENDIX A

Card Image Of Input to DRAGON run N 7876 04/30/98

. ... . .Q WIN .....

. _- A1%, -- 4UI3, . tv0w% .LEvo0- £/21I/ --

* * - * - - - - * chaot I4&** QP IwP'T su"w:T'z0 TO rA6OOI * S * b . a v * -

CkR!: COi.U-N's

caqt" .00.
t

1 2 3 A s 6 7 a

mamts. a00'-"SLP ?tOSE% rO C014T7 oL ROC"/INTAKP fILTER %TARTS * 32 seO

3
a

7
A

101
31

1 3
I

3 1011 1 11
TUCP)INE AUILO9NO;

CONtROL RQOO
o.0:t0 ?.90*3
O.00v0 0.00o 0
1.0t*l 2.3)-3

I I

3 1

4 0

3 0

T. 7
0.00.

3.69-
0

0
0
0
0
0
0

O a
1. 014.7
1. 36+3&

*I t 1.I 2 1
3.04 4.4-1
-2 I 010I

0 I
0 1

' 1

O I
O 3
a I

a
0

0

3.04*13
0

I.

0 0.0o

0 0

.0 0

I.*102 0.00*0
3.6*e-3 2-.3Po
4-.13$0 0.00*0
3SR,0. 3590.
3123. J193.
3103. 3103.

3193. 3193-
3430. 3193.
31o93. 3193.
3193. 1't3.

o . 04.
0 13-.0
a 3.0

o.oo~o
2. 39*0
A.5S,4 &I

I

I
I
0
0
0
a

I
0 0 '3

0.'106 0.472t.;3-1

I
I
I
a
I
I
t

1 8. Ia-3
I -.0
1 ;,.
I I .0

t Tz'.o

5
7

a
0

3234 ;67800 12 3. os78901234519io01234s67B90123sO To790 t234s678o9012346TS9012 34A47400

LI_


