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PURPOSE AND OBJECTIVE:

The purpase of this calculation is 1o generate the maxirnum allowable primary to secondary steam Qenerator tube
loak rate during & postulated main sieam line break using 24% plugging criteria design data. The evaluation was
performed for both @ pre-accident and acciden! Initiatod lodine spike. The release of lodine and the resulting
thyrold dose at the Exclusion Ares Boundary and Low: Population Zone were considersd In the leak rete
determination. Wnole body dose due 10 noble gas I'nmersicn Is less Iimiting then thyrold dose as documented In
UFBAR Table 15 0-11. Given the large margin 1o the 25 rem whole body dose limit, whole body dose was not
re-avalugted.

METHOROLOGY AND ACCEPTANCE CRITERIA;

The Main Steam Line Break (MSLB) accident Is considered the most Iimiting off-site dose accident because the
eveni causes @ sustained large pressure ditference across the sieam generator tubes providing a motive force
for steam release. The Technical Specification limh for steam generator (SG) tube leakage is 150 gpd (0.1 gpm)
for sach SG. The dose stirbuted 10 & 1 gpm leak rete fram the reactor coolant system was calculated. This
value was then used 10 determine the allowable leak rete without exceading the Standard Review Plan dose

oritena.
The aciivity releassd to the environment due to @ }.SLB Is analyzed In two distinct releases:

1 The release of the lodine activity that has been established In the secondary coolant prior to the
accident, and

2 The release of the primary coolant lodine aciivity due to tube leakage

The methodology used for calculating the Radiological Consequences of @ MSLB with primary to sacondary
loakage Is consistent with the Standard Review Plan (NUREG 0800), 15.1.5 Appendix A

TID-14844 dose conversion factors were used to determine dose equivalent lodine concentrations, which is
consistont with the Technical Specification definition of dose cquivaient lodine. The TID values are based on
ICRP 2, "Permissible Dose for Intemal Radlation, 1959.*

The off-site dose assessment uses ICRP 30, *Limits for Intakes of Radionuclides by Workers, 1879 dose
conversion factors. ICRP 30 Is aiso the basis for Federal Guidance Report No. 11, “Limiting Values of
Radlonuclide Intake and Air Concentration and Dose Conversion Factors for Inhalation, Submersion, and
ingestion.” dated 1888. This report provides the dose conversion factors for the Station's Off-site Dose
Calculation Manual for inhalation dose et the site boundary due (0 airborne effluents.

The dose Acceptance Criteria are based on the guldance of Standard Review Plan (NUREG-0800) Section
15.1.5, Appandix A. For 8 MSLB with a postulated pre-accident lodine spike, the calculated doses should not
exceed the guideline values of 10CFR Part 100 Section 11 The numerical values used for these doses are 25
rem {0 the whole body and 300 rem 1o the thyrold from lodine exposure for 2 hours following the sccident. For a
MSELEB with an accident inltiated lodine spike, the calculsted doses should not exceed a small fraction of the 10
CFR 100 guideline vaiues, |.e. 2.5 rem and 30 rem resnectively for the whole body and thyroid doses
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1)

The effect of boron on the RCS density is assumed 1o be negligible since the boron mass Is less than 1%
of the total RC8 mass at the beginning of core life.

RESION INPUTS:
The following design inputs were transmitied In Reference §.

, P

The total volume of the RCS Is 12,082 f*. (Reference 1)

2 The full power RCS temperature and pressure are 588 2 °F and 2250 psie. (Ref 1 and 2)

) The RCS specific volume st full power Is 0 02258 f*/lbm_ (Ref. 3)

4 The lodine decay constant for 1131 Is § 98E-7 sec” (Re!. 4)

) The Purification System temperature and pressure are 130 °F and 2300 psia (Ref 1)

L} T... Purification System specific volume Is 0. 01814 A¥ibm (Ref 3)

1. Breathing rate 18 3 47E-4 m*/sec. (Ref. 8)

8 Atmospheric Dilution Factors, X/Q, ere taken from UFSAR Table 15.0-14. (Ref.7)

L) RCS lodine concentrations are based on UFSAR Table 11.1-2 without the 1% falled fuel contribution.
(Ref. 8)

10. The initial steam release from the defective and intact steam generators are taken from UFSAR Table
15.1.3. (Ref 9)

1. The secondary side faulted steam generator hes & partition fraction of 1.0 and the intact steam
gensrators have partition fraction of 0.1, (Reference 15)

12, The half life for | 131 Is 8.04 days, 1132 18 2.30 hrs, | 13318 20.8 hrs, | 134 is 52.8 min,
and 1 13518 6.61 hrs. (Ref.21)

18. The Initial primary coolant activity dose equivalent lodine concentration Is 80 uCi/g. (Ref. 14)

14, The Initial secondary coolant activity Is 0.1 uClg. (Rel. 14)

15. The durstion of the spike is 2 hours. (Rel. 12)

16, No fuel faliure sttributable to the accident Is assumed. (Ref. 12)

17. lodine pantition coefficients for all SGs are 1.0 for primary-lo-secondary leakage. (Ref 15)

18. Normal letdown purification flow Is 75 gpm. (Ref 11)

[REVISIONNOG.: © |
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10 Letdown temperature is 130°F and 2300 psia. (Ref 11)
20 Specific volume of letdown Is 0.01614 A*ibm. (Ref 3)
21 Decon Faotor, DF, for mixed bed demineralizer Is 10. (Ref 13)

The lodine release rate spike factor Is 500. (Ref 12)

B/8 UFSAR Table 11.1-1, Revision 0

B/8 UFSAR Taole 5.1.1, Revision 0

ASME Steam Table, Fith Edition

The Heasith Physics and Radiological Health Handbook, Revised Edition, Revised

SRW-DIT-97-278 inputs Into Offsite Dose Calculation 10 Support Unit 1 Reduced RCS DE 1-131 Activity
Limnx

B/B UFSAR Table 15A-1, Revision 0

B/8 UFSAR Table 15.0-14, Revision 0

B/8 UFSAR Table 11.1-2, Revision 0

8/8 UFSAR Table 15.1-3, Revision 8

Introductory Nucioar Physics by Kenneti: S. Krane, 1088

B/8 UFBAR Table 7.3.2, Revision 0

Standard Review Plan (NUREG 01800), 15.1.5 Appendix A

B/B UFSAR page §.3-43, Revision 0

Technical Specifications 3.4 8 (Amendment 77), 3.7.1.4 (Original), 3.4.8.2 (Amendment 87)

WCAP 14048, "Braldwood 1 Technical Support for Cycle 5 Steam Generator Interim Plugging Criteria *
dated May, 1984,

ICRP Publication 2. Repont of Committee |l on Permissibie Dose for interna! Radlation, 1958
ICRP Publication 30, Limits for intakes of Radionuclides by Workers, 1679

18) Adams and Atwood Report, “The lodine Spike Release Rate During & Stesm Generator Tube Rupture *
October 18, 1000

[ REVISION NO.: ©
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19) Waestinghouse Letter CAE §7-171, dated July 21,1997, peri<ining 1o the Reactor Coolant Water Density
Used in Determining Byron and Braidwood Alternste Tube Plugging Limit.

20) Federal Guidance Report No.11, *Limiting Values of Radionuclide Intake and Air Concentration and
Dose Conversion Factors For Inhalation, Submersion, and Ingestion, 1088

21) NUREG/CR-1413, "A Radlonuciide Decay Data Base - Index ard Summary Table * 1680

YARIABLE AND CONSTANT DEFINITIONS;

M RCS mass [lbm)

Mg,  Steam Generalor steam releass mass [Ib)

v RCS volume (%]

v RCS specific volume (u‘num)

AN RCS leak rate constant [sec |

Mw  Fuel Relesse constant [Cl/sec)

Ae Isotope Decay Constant [sec ']

Mo Letdown Purification Remove! Constant [sec”)

M Total lodine Removal Rate [sec)

t Time [sec)

A RCEG lodine activity [Cl]

C lodine Concentration [CUg or uClg)

Co initia!l lodine Concentration [Cl/g or uClg)

F, Letdown Purification Flow [¢/sec)

Q Adtivity Released of nuclide, | [CI)

R Adtivily Released of nuclide, | [Cl]

0 Thyroid Inhalation Dose [rem)

8 Breathing Rate [m”/sec)

X/Q  Atmospheric Dilution Factor [see/m?)
REFINE UNITS:

Ci= 1 Curle

uCi=1E8 Ci

1ibm =454 g

117 = 7.48 gal

1 min = 80 sec

1. GALCULATION OF DOSE DUE TO STEADY STATE AGTIVITY IN SECONDARY SIDE

Trs first dose component 10 be calculated will be the dose from the secondary side. The secondary side
eclivity Is consarvatively laken as the Technical Specification limtt of 0.1 uCl/g (Reference 14). This
value is the same for both the pre-accident and sccident inltiated events The steam release for the
feulted steam generstor (SG) Is 98,000 Ibs (Reference 9) which is the entire Initial 5G water mass. The
faulted SG is assumed 10 steam dry in 10-15 minutes sc all of the lodine is avallable for release. The
combined 0-2 hr steam release for the three Intact steam generators Is 408 718 Ibs (Referance §). The
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combined 2-C hr steam rolease for the three Intect SGs Is 930,604 ibs (Reference 8) For the three Intact
§Gs » partition factor of 0.1 Is used (Design input 11).

) The lodine concentrations are obleined from UFSAR Table 15.0-8 and are convarted to CIAD,
since the steam release Is defined In Ibs,

g ef] ] 3] e

133 0.108 $B1E-5
I-134 0.016 7.26E-6
138 0058 T 2.83E-§

[ REVISION NO.: 0
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b The iodine concentration for each nuclide, C, from Table 1.a, Is multiplied by the mass of steam
released (98,000 Ibs for the faulted SG end 408,718 1bs for the three Intact 5Gs) 1o obtain the
total amount of curies available 1o be released, A, for 0-2 hours. The activity avallable for
release in the intact 6Gs is then mulliplied by the partition factor, 0.1, to determine the amount of
activity actuslly released.

Ao - c,[%]- Mam=[ib]« 1.0 Equation 1b.1

A:"""(cq.c.[%]-u";;'po].o.a Equation 1 5.2

T 1.b
131 ; 1.22E0
132 1.0560 C43ET
1133 46260 1 98ED
1134 6.87E1 2.95E1
135 2.52E0 1.07€0

c The activity released, A, determined above, Is multiplied by the ICRP-30 Dose Conversion
Factor, DCF,, (Reference 17) for each lodine Isotope and then summed separately for the faulted
SG and Intaci SGs.

Df*=fram| = Al=(c)], DCF,[-“E) Equation 1.¢.1

cl |

D™ frem) = A [CI]. DCF,[%} Equation 1.¢.2

{ REVISION NO.: 0
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T 1.¢

131 1.08E8 3.11E6 1.32E8
-132 6 44E3 6.76E3 2.85E3
133 1 80ES 8.32ES 3.53ES
134 1.07€3 7 46E2 3.16E2
1-135 3.13E4 7.80E4 3.35E4

4.03E8 1.71E8

The 0-2 hour exclusion area boundary total dose released from the faulted and the three intact
SGs Is 6.74E6 rem (4.03E6 + 1.71E6 rem). This totel dose can also be dofined as LDOXDCF,

The total DE 1-131 activity released Is the total doss from Table 1.c divided by the I-131 dose
conversion factor. Numerically this Is .31 Ci (5.74E8 rem/1 08E6 rem/cl)

d. The ofi-site thyrold Inhalstion dose at the exclusion area boundary, Deag, and at the low
popuiation zone, Dy s, are calculated In accordence with UFSAR equation 15A-2.

Rxclusion Aree Bovadary Dose (9-2 nours)

Dy, |rem)= [-g-) x8x3" D, x DCF, Equationld.

hak

3
=77E ~4{‘—°f-Jl 3.475-{—1}! 5 74E6{rwu]
m seC

=153 [mn]

S - ot . < e = T T 11
87 171 31 312 268 3I7S3 PRGE. 11
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. GALGULATION OF DOSE DVE TO PRIMARY-TO SECONDARY LEAKAGE DURING PRE:
ACCIDENT INITIATED SPIKE

In accordance with Reference 12, the pro-accident case occurs when the reactor Is operating at the
maximum value permitied by the Technical Specifications prior 10 the postulated MSLB. The radioactive
Isotopes are assumed 10 be evenly distributed throughout the RCS. The lodine activity changes over
time due to radioactive decay and the rate al which activity leaves the RCS due 10 primary-to-secondary

tube leakage.

n The RCS mass inventory, M, will be calculated given the hot full power volume and specific
volume.

RCS Volume: ve12082 1 (design Input 1)
RCS spocific volume  ve0 02258 1’ /ibm (design Input 3)

= 2.42€8 [g]

b. The RCS activity needs to be calculated for 80 uClig. UFSAR Table 11.1-2 is used to obtain
RCS activity, which is based on 1% fuel clad defects per UFSAR Table 11.1-1. The total Initial
RCS activity Is calculated by multiplying the inltial concentration by the RCS mass. The initig!
DE I-131 activity Is then determined by multiplying sach isolope's activity by Its dose conversion
factor, summing the values for each nuclide and dividing the sum by the |-131 dose conversion
factor 1o normalize the activity to i-131. This DE I-131 activity is the contribution due to 1% fuel
clad defects. Yo determine the activity at 1 uClig, the fraction of each Isotopes contribution 10
the DE 1-131 Is calculated and then multiplied by the RCS mass 10 oblain the corrected tolal
activity in the RCS at 1 uCl/g. To obtain the total activity at 80 uCl/g, each Isotope activity Is
multiplied by 80.

LREVISION NO.. 0 B
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A lCi]= cri'} M[g] Equation 2b1

=

r |
D [rem]= A [Ci]x DCF fgl’ Equation 2.b2
L Ci ]

2D, [rem]
DE 113[Ci]= " nge-gjfﬂ =9392Ci]
DCF,,,,' ~-—j 148F(n —

LCi J LCIJ

Isotope Fraction at | Gi = - A (Ci]
¢ DE N3G

Equation 2b.3

l.1|r 1G |
lnso Ci |

RCS Activity at 1 —— [(‘1] Equation 2.b.3 x M|g|x lL Equation 2.b 4

o~

RCS Activity at 60 it o Equation 2.b.4[Ci]x 60 Equation 2.b 5
&

YA!LE 1 b

| REVISION NO_- 0
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c. ﬂnl\nmvnlmmmcmw.nmwmmmw.wtmuoondafy
side of 1 gpm. The time dependent activity afer two hours with the removal constants can be
calculated using the basic decay equation methodology (Reference 10).

dacq)
—a " A0 -2 e

C ac) t
c . cu) v ( d Ir ).

A +A

)
-t
Cl) = co. [ d Ir)

Where @ (= 2 hours = 7200 sec

2 = el SP
I Volume of RCS

"'.lzosz ad] | 748 J'[ﬁlo.l:]

a o[

d Since the Isotope concentration is assumed to remain evenly distributed throughout the RCS
volume, then the rate at which the isotope concentration leaks from the RCS, R(1), Is simply the
RCS leakrate times the concentration. The total activity released during @ glven time Interval Is
the integration of the release rate over that Interval, in this case, 2 hours.

R(1) = Ay x G0

R(1) = &y x Cqo~ethe)

} R(bat = }x.c,r"‘-'“h
° 0

. _&ﬁ'_)}-(;. oy Jo-theh gy
“Re A )¢
- X c . "(h’k)
R m(u ")) Equation 2.

12 269 3733 PRGE . 14
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T
131 9.98E3 9.97E-7 1.24E1
132 1.05E4 8.37E-5 1.05E1
-133 1.50E4 9.25E-8 1.93E1
13" 2.25E3 2.20E-4 1.50E0
135 8.23E3 201E$ 9.88E0

[} Caloulate the thyrold Inhalation dose at the Exclusion Ares Boundary (EAB) using the equation
from UFSAR 15A 4,

Tuble 2.
=131 1.24E1 1.08E8 1.34E7
-132 1.05E1 8 44E2 6.76E4
1-133 1.93E1 1.80ES 3.47E8
134 1.50E0 1.07E3 1.60E3
-13§ #.8BED 3.13E4 3.00E5
1. 7267

The total DE 1-131 activity released Is the total dose from Table 2.e divided by the I-131 dose
conversion factor. Numerically this is 15.6 CI (1.72E7 rem/1 OBES rem/cl),

Exclusion Aree Boundary Dose for @ 1 gom Leakrate

Du,[nm]t(%) xBx3 (RxDCF),, Equation2e.)

o 7_75-{g}.s.avs-a{fn—:]n.nm[m]

=4 60 [rem]
REVISION NO.: © ]
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Caioulete the thyrold Inhaletion dose et the Low Population Zone (LPZ) using the equation from
UFGAR 15A 4. The activity released during the accident from 2-40 hours was obtained from
UFSAR Teble 15.1-4. This activity Includes the dose contribution from @ © 4 gpm leak In the
faulted 8G,

T

"t

The total 2-40 hour dose calculated above In T
2-8 hrs, 8-24 hrs, 24-40 hvs. This Is based on
steam released during the same time period.

UFSAR Table 15.1-3.

131 1.0E3 1.08E6 2.05E®
132 3 BE" 6 44ED3 2.45E5
133 1.8E3 1.80ES 3.24E8
=134 3.7E0 1.07E3 3.90E3
138 3.8BE2 3 13E4 1.10E7

2.30E8

2.1,

28 hr 936,004 0.30 2.30E8 7T17E8

824 hr 1,234 515 0.30 2.30E9 9.32E8

2440 hr 960 808 031 2.30E8 7.41E8
3,154 928

The atmospheric dilution factors (X/Q) for 0-8 hrs, 3-24 hrs,
from UFSAR Table 15.0-14. The breathing rates for 0-8 hrs
obtained from UFSAR Table15A-
Zone (LPZ) using the equation f

X

xBx T AxDCF Equation 21.1

(124

and 24-40 hrs values were obtained
, 5-24 hrs and 24-40 hrs were
1. Calculate the thyrold inhalation dose at the Low Population
rom UFSAR 15A 4.

@ble 2.1.1 |s separated into specific time periods of
scaling the tolal 2-40 hour dose by the fraction of
The 2-40 hour steam release was obtained from

| REVISION NO.: 0
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T1E-6 .
28 TAES 17.68
824 1.¢E-$ 228
! 24 4% - TAEH .21
*From Teble 2ex 0.4 2514 J

The sccident inltisted spike model (s the same as the pre-accident mode! axcept an additional lodine
Appearance rate 1erm Is added for fusl release rate into the RCE . In sccordance with the Standard
Review Plan, the reactor trip end/or primary system depressurizetion essociated with the MSLB creates
an lodine spike In the primary system  The splking model assumes (hat he lodine release rate from the
fuel rods to the primary coolant Increases (o & value 500 times groster than the Technical Specification
limit This factor adds an additional release rate factor for lodine activity, A

“ Caloulate the total removal rete of lodine, A, through letdown purification and redioactive deray.
Equation 2 of Reference 18 defines this tolal as

Moot agfoee[o, Jsec!] Equation 3a 1

AR
Where - 4 fsec '].—Lﬁj.(a-a‘i) Equation 342

LREVISION NO.: 0 ]
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The 75 gpm letdown purification fow, F, Is converied from gpm 10 grama/sec at ietdown
operating parameters (Design Inpul 2 and 3 above)

A& e P e

.m,[.x,]

vec
Substituting the valves of F,, M and DF int o Equation 3.a2 gives

a0y £
o= T '("Tl(?)

w1 75E - § foec]

Values of iq for each isotope sre oblained from Reference 4

BLE 3.0

131 1.75E-8 POTE7 1.86E-5

| 182 1.75E-5 83765 1.01E-4
118, 17568 9.25E8 28765
1134 17665 2.20E4 2.38E4
1138 1.78E-5 201ES 4 06E -5

b. The fuel release rate, Ju.. Is defined as the product of the RCS activity and the total lodine removal rate
for each isolope:

M [Clisoc) = A, [CI) x A, [sec”') Equation 3 b

(REVISION NO.: 0 ]
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Each fusl release rate Is multiplied by 500 (Design Input §) to oblain the spiked release rate.
T

1131 1 B5E-8 2.89E-3 145
1132 10164 17762 L
1133 207E8 6 87E.3 3
| 134 2.38E-4 8 2E-) 440
1 136 4 BOE-5 6.39E.3 320

c Based 01 the data from Table 3.0 and Table 3.b, i can be concluded that the fue! release rete Is
much larger than the effects of radioactive decay or leak rate removal, 80 iy and )y are not
considered In caloulating the Initial concentration of lodine in the RCS.

!S"g) - 'A‘C“) - )..C(!) * ,,~

c
J-ocm - Ix._a
Ot) « C, +hpe! Equation 3¢

d Since the Isotope concentration, C(1) Is essumed to remain evenly distributed throughout the
RCS volume, then the rate at which the Isotope concentration leaks from the RCS, F.(1), is the
RCS lsak rale multiplied by the concentration determined by Equation 3.0, The total activity
released during the event is calculeted by integrating the release rate over the time Intervel

R(t) = l.C(!)

“ W (Cy + A at)

inmm . zx.(C. -

?
R = x.[c.nf‘-!g'-‘—] Equation 3.4
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TABLE 3.0

113 166 1 145 7.18

1132 1748 LR L 42781
1133 407 I 1.63E1
1134 s 440 214E0
113§ 1372 320 1 65E1

Culoulate the thyroid inhalstion dose et the Exclusion Ares Boundary end Low Population Zone
using the oquation from B/B UFBAR 15 A 4

TABLE 3.0

! St et o

1.08E0 7.73E8

1132 4271 6 443 27565 |
1133 1.09E1 1.00E8 2 9368
1134 2146 10763 2.2064
1138 1 885E1 3 1364 « 8565
| TRaDCF 11467

The total DE 11131 activity relnased Is the totel dose from Table 3 e divided by the |-131 dous
conveislon factor Numerically this s 106 CI (1.14E7 rerm/1 08ES rem/cl).

Rxclusion Acew Poundary Dose for 8 1 aom Loakuate.

()

xBx3 R xDCF, Equation3.e.]

r7‘7£~¢[;"mf]u 475-«{5% 14E7|rem)

= 3.0 [rem]
[REVISION NO.: © ]
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f cmemmmmwmmummmmmzm(wnuuugmmummm
UFBAR 16A 4 The activily released duning the sccident from 2-40 hours was obtuined from
UFSAR Table 16144 This sctivity Includes the dose contribution from & 9.4 opPm leak In the

foulied 5G
7 “

ML 2.1€3 1 08E6 2.27E9

1132 1.0E3 8.44E3 B 44E0

133 293 1605 5.22€8
R 14E2 1.07E3 1.50E5 '

135 1.263 31364 3767

28460

The total 2-40 hour dose calculated above In Table 3.1 1 1s separsted Into specific time periods of
2-8 hrs, 824 s, and 24-40 hrs. This Is based on scaling the total 2-40 hour dose by the fraction
of steam released during the same time perlod. The 2-40 hour steam reloase was obtained from
UFSAR Table 15.1.3.

B hr 939,604
824 hr 1,234,515 030 2 B4EW 1.11E9
24-40 v 980,808 0.31 2 B4ED 8 BOES

The atmospheric dilution factors (X/Q) for 0-8 hrs, 8-24 hrs, and 24-40 hrs values wers oblained
from UFSAR Table 15.0-14. The breathing rates for 0-8 hrs, 8-24 hrs and 24-40 hrs were
obtained from UFSAR Table15A-1. Calculate the thyrold inhalation dose at the Low Population
Zone (LPZ) using the equation from UFSAR 15A 4

[REVISION NO.. 0 J
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omhm]-(%)m «Bx T AxDOF Equation 311

TAES
T1ES
1 4E-6
T1E®

“From Table e x 9.4

¢ GALGULATION OF SITE ALLOWADLE LEAKRATE
s Rosults of ihe Pre-Accident Inltiated lodine Splike Model

The EAB 0oso for & 8.4 gpm leakrate is 43,14 rem (4 60 X 0. 4) The totel LPZ dose calouiated
In Table 2.1.3 Is 2514 rem. Therefore, the EAB dose Is more limiting.

The thyrold dose due to the release of activity In the secondary side of all four steam generators
Is 1.53 rem. The dose due \.' 1 gpm primary o secondary leakage In 4 steam generators with &
concentretion of 80 uCi/g Is 4 60 rem. Given that (he dose lIimit in the Standard Review Plan Is
300 rem for the pre-sccident model, the maximum aliovable leak rate without exceeding 300

rem s
Aliowable Look Rate »| 2220002153 rem
rem
4 60 ——
Rpm
=64 88 gpm
[REVISION NO.: 0 ]
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Consequently, the (olel EAB dose due 10 & 64 88 gpm leak during & MELB s 300 rem  Aliowing
0.1 gpm per each of the three Intect steam generaiors leaves 64 58 gpm (64 88-0.3) for the
faulted loop

mmmnw.ummumununctmmmw. Should
the allowable be desired (0 be expressed et room temperature conditions, the 64 80
mum‘untmmmummmmmmnm.

, the room tempereiure allowable lesk rete Is 48 14 gpm

b. Results of the Accident Initisied lodine Spike Modei

The EAB dose for & 0.4 gpm leakrate Is 28 67 rem (3.05 x 9.4), The total LPZ dose caloulated
In Table 3.1.3 15 27.70 rem. Therslore, the EAB dose Is more limiting.

The thyrold dose due 10 the release of activity In the secondary side of all four steam generetors

Is 1.53 rem. The dose due 10 1 gpm primary to secondary leakage In 4 steam generalors with a

concentiration of 1 uClg Is 3.05 rem. Given that the dose liml in the Standard Review Plen is 30

gn for the sccident Initinted spike model, the maximum allowable leak rete without exceeding
rom ls:

Allowable Leak Rase | 2076 21.53 rem
3,08 267

gpom

=933 gpm

Consequently, ihe total EAB dose due to 8 §.32 gpm leak during @ MSLB Is 30 rem. Allowing 0.1
Opm per sach of the three Intact steam generetors leaves §.03 gpm (9.33-0.3) for the faulted

loop

Note that the §.33 gpm allowable leakrate Is caiculated at RCS opersting conditions. Should the
aliowable leskrate 1s desired 10 be expressed at room temperature conditions, the &.33 gpm must
be divided by 1.408 (Reference 19) to account for RCS density differences.  Therefore, the room
temperature allowable (eak rate Is 6 83 gpm.

(REVISIGNNG.; 0 J
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In socordence with the requirements for Brakiwood Unit 1 volaoe based repsir criteria (IPC) for ouler
emmmmmuamwm.wmtmhmmomu
event with comtainment bypass must be predicted st the end of the next operating perod  In sddition 1o
the predicted IPC leskage, the MSLB leskage contribution from clrcumferential crecking et the top of the
tubesteet must also be factored imo the end of cycle assessment This combined predicted leskrate
must be compared to and shown 10 be less than the meximum site sllowable (sakrate determined in

Section 4 above

Braldwoor! Gtation 18 currently prepanng s request for Technical Specification change (o lower ‘ne RCS
Dose Equivaient lodine <131 limit 10 0.1 uCljg. As documented in Gection 3, the site allowable loakrate
of 8.63 gpm Is based on an RCS DE 1131 limit of 1 uCUg. The site sllowable leakrate can be Inoreased
proportional to & reduction in RCS DE 1131, Tharefore by reducing the RCS DE 1131 limi to 0.1 uClg,
the allowable leakrate Is increased 10 66 3 gpm (8.83 gpm/0 1)

The predicted end-of-cycle 7 IPC leskrate 57 1 gpm based on room lemparsture condltions (Reference
§). To this is added 5 gpm 1o account for the contribution from clroumferentis! cracking et the top of the
tube sheet and operstional loakage from (hroe stesm generators (0.1 gpm per steam generator) for &
total leakrate of 62.4 gpm. This is bounded by the requested 86.3 gpm site aliowable lewkrete limit

This section of the caloulation determines the EAB and LPZ thyroid dose for the predicied end-of-cycle
leakrate of 82 4 gpm 10 validete thet the current operating conditions are bounded by existing
caloulations. The EAB end LPZ dose Is bounded by Section 3 of this dooument, which showed that the
ecoldent Inltieted spike Is the limiting accident.

. The most restriciive EAB thyroid dose limh Is 30 rem per section 4 b. This dose limit
comesponds 10 an allowable lsakrate of 6 83 gpm at an RCS DE |-131 concentration of 1 uClig.
The calculated EAB dose remains the seme wher allowable leskage Is Increased to 66 3 gpm
because RCS DE |-131 Is decreased by a proportional amount. To caloulate the EAB dose due
1o current cycie projected leskage of 68.3 gpm, Xga,, determine the fraction of projected leakage
compared 10 allowable leakage

624gpm  Xop
663 gpm 30 rem

62 4
w 667 gpm rem
Xpap = 28 2 rem ata 0.1 4 C/g RCS DE 1131 concentration

mum.mmo-oyunmanuumummaommumunooumw-
cycle 7 opersling conditions.

b The LPZ caloulated thyrold dose It 2779 rem per Section 3.1 This dose limit corresponds to an
aliowable leakrete of 8.63 gpm et an RCS DE 1131 concentration of 1 uClg, which again
remains the same under the proposed ellowable leakrate of 68.9 gpm because RCS DE 1131 Is

(REVISIONNO.: 0 ]
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proportionally reduced. The LPZ dose for projected end-of-cycle conditions, X s;. i calouleted
by performing e retio of calcuisted vaiues 10 projected velues

624gpm = X
663gpm 27.79 rem

_ 62 4 gpm

w1 2779 rem

- 66.3 gpm

Xipe #26 16remata0.) u Ci/g RCSDE 113 concentration

Therefore, (he end-of-cycle 7 predicted LPZ dose Is bounded by Section 3

SUMMARY AND CONCLUBIONS

i Is concluded from Bection 4 that the accident Inltiated spike Is more limiting, therefore the maximum she
sllowable SG lnakrete during & postuleted MSLE Is 9.3 gpm et RCS opereting conditions (8.8 gpm at room

temperature) with 8 RCS DE 11131 concentration of 1 uCUg. This value inoludes the 0.1 gpm contribution from
each of the thres Intact SGs

Seation § astermined that the Unit 1 end-of-cycle 7 predicted MSLB tube leakege results in off-site thyrold doses
thet are less than & small fraction (10%) of 10CFR100 limits. The resulting EAB and LPZ doses, with 8 0.1 uClig
RCS DE 1-131 limit, mre 28.2 rem and 27.76 rem, respectively, which are less than the 30 rem limit for the
limiting accident Inltisted spike case
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proportionally reduced  The LPZ dose for projected end-of-Cycie conditions, X, »; . s caloulsted
by performing @ retio of calouleted velues 10 projected values

624gpm X,
663gpm 2779 rem

62 4gpm 9
Xin “’”mz 79 rem

X, e =26 16remata 014 Ci/g RCS DE 1131 concentration

Therefore, the end-of-cycle 7 predicted LPZ oose |s bounded by Section 3.

i is conciuded from Section 4 thet the accident initisted spike is more limiting, therefore the maximum site
allowabie SG leskrate during & postulsted MSLE Is § 3 gpm at ICH operating conditions (6 8 gpm at room
tempersture) with # RCS DE 1131 concentration of 1 uClig. This value includes the 0.1 gpm contribution from
euch of the three inaect 85Gs.

Section § determined thet the Uit 1 end-of-cycle 7 predioted MELE tube leakage results in off-site thyroid doses
that are /ess than & small fraction (10%) of 10CFR100 imits. The resulting EAB and LPZ doses, with & 0.1 uClg
RCS DE 1-131 limi, are 26.2 rem and 26 16 rem, respactively, which are less than the 30 rem limit for the |
imiting acckaent iniated spike case
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