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PURPOSE AND OBJECTIVE:

The purpose of this calculat.on is to generate the maximum allowable primary to secondary steam
generator tube leak rate during a postulated main steam line break using 24% plugging criteria
design data The evaluation was performed for both a pre-accident and accident initiated iocine
spike The release of iodine and the resulting thyroid dose at the Exclusion Area Boundary and
Low Population Zone were considered in the leak rate determination  Whole body dose due 1o
noble gas immersion is less limiting than thyroid dose as documented in UFSAR Table 15 0-11
Given the large margin to the 25 rem whole body dose limit. whole body dose was not re-
evaluated

METHODOLOGY AND ACCEPTANCE CRITERIA:

The Main Steam Line Break (MSLB) accident is considered the most limiting off-site dose
accident because the event causes a sustained large pressure difference across the steam
generator tubes providing a motive force for steam release  The Technical Specification limit for
steam generator (SG) tubs leakage is 150 gpd (0 1 gpm) for each SG  The dose attributed to a 1
gpm leak rate from the reacior coclant system was calculated This value was then used 10
determine the allnwabie leak rate without exceeding the Standard Review Plan dose criteria

The activity released to the environment due to a MSLB is analyzed in two distinct releases

1 The release of the iodine activity that has Jeci 2stablished in the secondary
coolant prior to the accident, and

2 The release of th+ primary coolant odine activity due to wube leakage

The methodology used for calculating the Radiological Consequences of a MSLEB with primary to
secondary leakage is consistent with the Standard Review Plan (NUREG 0800), 15 1 § Appendix
A

TID-14844 dose conversion factors were used to determine dose equivalent iodine
concentrations, which is consistent with the Technical Specification definition of dose equivalent
iodine. The TID values are based on ICRP o *Permissible Dose for Internal Radiation, 1959 °

The off-site dose assessment uses ICRP 30, “Limity for Intakes of R2uionuclides by Woikers,
1879" dose conversion factors ICRP 30 is also the basis for Federal Guidance Report No. 11,
“‘Limiting Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors for
Inhaiation, Submersion, and Ingestion,” dated 1888 This report provides the dose conversion
factors for the Station's Off-site Dose Calculation Manual for inhalation dose at the site boundary
due to airborme effluents

The dose Acceptance Critenia are based on the guidance of Standard Review Plan (NURE G-
0800) Section 151 5, Appendix A For a MSLB with a postulated pre-accident iodine spike, the
calculated doses should not exceed *he guideline values of 10CFR Part 100 Section 11 The
numernical values used for these doses are 25 rem to the whole body and 300 rem to the thyroid
from iodine exposure for 2 hours following the accident. For a MSLB with an accident initiated
todine spike, the calculated doses should not exceed a small fraction of the 10 CFR 100 guideline
values, ie 25 rem and 30 rem respectively for the whole body and thyroid doses

| REVISION NO : 1 ]
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ASSUMPTIONS

The effect of boron on the RCS dgensity 's assumed 10 De neglig Die since the boror
(8 less than 1% of the Hal P“?f_s‘ mass at the {»I'J‘H’la!l-:) Of core life

| Mass

f the B9

The tull power RCS temperature and pressure are 586 2 “F and 2250 psia (Ref 1 and 2

LLIN
The RCS specific volume at full power is 0 02258 i /Ibm. (Ref 3)

The iodine decay constant for 1131 is 8 96E-7 se
System .emperature and pressure a

The Punfication System specific volume 18 0 01615 ft/Ibm_ (Ref

Breathing rate is 3 47E-4 m/sec. (Ref 6

Atmosphenc Dilution Factors. X/Q . are taken from UFSAR Table 15§ 0-13 (Ref.7)

RCS odine concentrations are based on UFSAR Table 11 1-2 without the 1
Ref 8

v la'led Tue

The irztial steam release from the defective and intact steam generators are taken frorm
UFSAR Table 15 1.3 (Ref 9)

The secondary side faulted steam generator has a panition fre

steam generators have panition fraction of 0.1 (Reference 15

The half life for | 131 is 8 04 Jays, 113215 2 30 13is208Nhrs. | 134 15 526 min
and 1135661 hrs (Ref 21)

The initial § ) oolant activity dose €q
1

2)
The intial secondary coolant activity 1s 0
The duration of the spike is 2 hours. (Ref 12

No fuel tatlure attnbutabie 10 the accigent 1s assumed ;rf" ‘:

lodine pantition coefficients for all SGs are 1.0 for primary-to-secondary leakage (Ref
‘C

al letdown purification

REVISION NO
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19 Letdown temperature is 115 F and 2250 psia. (Ref 11)
20 Specific volume of letdown is 0 01608 ft'/lbm  (Ref 3)
21 Decon Factor. DF, for mixed bed demineralizer is 10. (Ref 13)

22 The iodine release rate spike factor is 500 (Ref 12)

REFERENCES:

1) B/B UFSAR Table 11.1-1, Revision 0

2) B/B UFSAR Table 5 1-1, Revision 0

3) ASME Steam Table, Fifth Edition

4) The HMealth Physics and Radiological Mealth Handbook. Revised Edition. Revised
5) Byron Operating Procedures BOP CV-17 Rev. 7 and BOP CV-8, Rev 2
6) B/B UFSAR Table 15A-1. Revision 0

7 B/B UFSAR Table 15 0-13, Revision 0

8) B/B UFSAR Table 11 1.2, Revision 0

9) B/B UFSAR Table 15 1.3, Revision 6

10) Introductory Nuclear Physics by Kenneth S Krane, 1988

1) B8/B UFSAR Table 8 3-2. Revision 0

12) Standard Review Plan (NUREG 0800), 151 5 Appendix A

13) B/B UFSAR page 9 3-43 Revision 0

14) Techi.:cal Specifications 3 4 8 (Amendment 77), 3.7.1 4 (Onginal), 3.4 6.2 (Amendment
67)

15) WCAP 14048, “Braidwood 1 Technical Support for Cycle 5 Steam Generator Intenm
Plugging Criteria," dated May, 1994
18) ICRP Publicaticn 2. Report of Committee || on Permissible Dose for Internal Radiation,

1959
m ICRP Publication 30, Limits for Intakes of Radionuciides by Workers, 1978

18) Adams and Atwood Report, “The lodine Spike Release Rate Duning a Steam Generator
Tube Rupture,” October 16, 1980

| REVISION NO.: 1
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19) Westinghouse Letter CAE 97-171, dated July 21, 1897, pertaining to the Reactor Coolant
Water Density Used in Determining Byron and Braidwood Alternate 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) Radioactive Decay Data Tables A Handbook of Decay Data For Application to Radiation
Dosimetry and Rad'nlogical Assessments, 1981

VARIABLE AND CONSTANT DEFINITIONS:

M RCS mass [Ibm)

M.  Steam Generator steam release mass [Ib)

Vv RCS volume [ft")

\ RCS specific volume [ft*/ibm)

" RCS leak rate constant [sec ')

ine  Fuel Release constant [Ci/sec|

i Isotope Decay Constant [sec ')

bo  Letdown Purification Removal Constant [sec ')

A Total lodine Removal Rate [sec |

{ Time [sec]

A RCS iodine activity [Ci]

Cc lodine Concentration |Ci/g or uCi/g]

C, Initial lodine Concentration [Ci/g or uCi/g|

F, Letdown Purification Flow [g/sec)

Q Activity Released of nuclide, | [Ci]

R Activity Released of nuclide, | [Ci]

D Thyroid Inhalation Dose [rem|]

B Breathing Rate [m/sec)

X/Q  Atmospheric Dilution Factor [sec/m’)
DREFINE UNITS:

Ci =1 Cune

uCi = 1E-6 Ci

1lbm = 454 g

11’ =748 gal

1 min = 60 sec

I.  CALCULATION OF DOSE DUE TO STEADY STATE ACTIVITY IN SECONDARY SIDE

The first dose component 1o be calculated will be the dose from the secondary side The
secondary fide activity is conservatively taken as the Technical Specification limit of 0.1
uClg (Reference 14) This value is the same for both the pre-accident and accident
initiated events. The steam release for the faulted steam generator (SG) is 86,000 Ibs
(Reference 8) which is the entire initial SG water mass. The faulted SG is assumed to

[REVISION NO. 1 ]
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steam dry in 10-15 minutes so all of the iodine is available for release The combined 0-2
hr steam release for the three intact steam generators is 406 716 Ibs (Reference 8) The
combined 2-8 hr steam release for the three intact SGs is 939 604 Ibs (Reference 8) The
three intact SGs a partition factor of 0 1 is used (Design Input 11)

a The iodine concentrations are obtained from UFSAR Table 15 0-9 and are
converied to Ci/lb, since the steam release is defined in 1bs

[Ci] [ uCi | ‘gl [ Ci] ;
e, B2 anal L@ -0 = 1.
C‘lej C! g b € GLuC|J Equation 1.a
TABLE 1.a 7
Nuclide | lodine Concentration, C,, | lodine Concentration, C,,
(UFSAR Tabie 16.0-9) (Equation 1.a)
uCiig) _[Cinv]
1131 0 086 3 00E-5
1132 0024 1 00E-5
133 0106 481E-§
134 0016 7 26E-6
136 0058 263E-5

(REVISION NO.: 1
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The iodine concentration for each nuclide, C, from Table 1 a, is multiphed by the
mass of steam released (96 000 Ibs for the faulted SG and 406,16 1bs for the
three intact SGs) 10 obtain the total amount of cunes available to be «leased, A
for 0-2 hours The activity available for release in the intact SGs is then multiplied
by the partition factor, 0.1, to determine the amount of activity actually released

g ) i { "
Am,uw k ‘i 1% 'A‘.:;‘,ﬂnn ||?\1 1 C EQUR"’-:‘” 1 b 1

- l|[); 01 Equationib?

e YABLEAD e
" Nuclide | Activity Released from |  Activity Relezsed from
- Faulted 873, A" intact SGs (0-2 hrs), A", |
| (Equation1.b.1) [Ci] | (Equatien tb.2) [C]] |
2 88ED 1220
1 05EQ ' 4 43E-1
4 62E0 1 96E0
6 97E-1 ' 2 95E-1

2.52€E0 1. 07€0

.

The activity released. A determined above. Is multipiied by the ICRP-30 Do
version Factor, DCF Reference 18) for each odine 1sotope and then

summed separately for the faulted SG and intact SGs

F autted ! Faullad[~il mme=| TEM
D " lrem| = AT "™ IC |« DCF,| — Equation 1

intact | = ntact [~:] el TEM .
D"* |rem| = A™*|Ci}« DCF/| Equation 1 c.<

REVISION NO
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TABLE 1.c
Conversion Factor, 56, ) 0™, (0-2 hrs)
| w-mum (Equation 1.c.1) [rem] | (Equation 1.c.2) [rem]
131 1 0BE6 311E6 1 32E6
1-132 6 44E3 6 76E3 2 85E3
1-133 1 BOES L 8 32ES 1 3 E3ES ]
j-134 1.07€3 7 4BE2 3 16E2 ‘
1-135 313E4 7 89E4 3 35E4
Total {(LDXDCF) 4 03E6 1 71E6

The 0-2 hour exclusion area boundary total dose released from the faulted and
the three intact SGs is 5 74E6 rer (4 03E6 + 1 71E6 rem). This total dose can
also be defined as L. DxDCF

The total DE 1-131 activity released is the total dose from Table 1.¢ divided by the
I-131 dose conversion factor. Numerically this is 1.58 Ci (1. 71E6 rem/1 08E6
rem/cl)

d The off-site thyroid inhalation dose at the exclusion area boundary. Deag, and at
the low population zone, D, ;. are calculated in accordance with UFSAR equation
15A4

Exclusion Area Boundary Dose (0-2 hours)

thlrem]a%i B.¥D, «DCF, Equation1d1
Bl "T"Y

-

| x 5 7T4E6|rem|

r 1 P |
=STE- 4 2C | 347E - 4
'm ' sec

=1.14 [rem|

| REVISION NO.: 1 l
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2. CALCULATION OF DOSE DUE TO PRIMARY-TO-SECONDARY LEAKAGE DURING
PRE-ACCIDENT INITIATED SPIKE

In accordance with Reference 12, the pre-accident case occurs when the reactor is
operating at the maximum value permitted by the Technical Specifications prior to the
postulated MSLB The radioactive isotopes are assumed to be evenly distributed
throughout the RCS. The iodine activity changes over time due to radioactive decay and
the rate at which activity leaves the RCS due to primary-to-secondary tube leakage

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

RCS Volume v=12062 ft’ (design input 1)
RCS specific volume  v=0.02258 ft*/lbm (design input 3)

Mo - ¥ %4543-—9—/ Equation 2 a
ft’ | Llbm |
" iom |

__sa082f| ase 9|
W] Llbm)

0022.8
| lbm

. o

= 2 4268 [g]

b The RCS activity needs to be caiculated for 80 uCi/g. UFSAR Table 11.1-2 s
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 initial
concentration by the RCS mass  The initial DE 1-131 activity is then determined
by multiplying each isotopes activity by its dose conversion factor, summing the
values for each nuclide ard dividing the sum by the |-131 dose conversion factor
to normalize the activity to I-131. This DE I-131 activity is the contribution due to
1% fuel clad defects. To determine the activity at 1 uCi/g, the fraction of each
isotopes contribution to the DE i-131 i1s calculated and then multiplied by the RCS
mass to obtain the corrected total activity in the RCS at 1 uCig. To obtain the
total activity at 60 uCi'g, each isotope activity is multiplied by 60

| REVISION NG.: 1 ]
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A '(f.] C M‘«‘;! Equation 2b1

D, [rem| = A [Ci]« DCF 2b2

Equation

| 39E0rem] . 9a7.8 [ci)
) rem
| 48E6

Isotope Fraction at 1 =
9

S uC
CS Activity at 1
g

b

[Ci] = Equation 2b.3 « Mg| - 1 ==
9

uCi . - "
RCS Activity at 60 Equation 2b4|Ci| 80 Equation 2b 5

S—

isotope

Fraction
at

i uCilg

RCS
Activity at
1 uCilg
(Eq. 2.0 .4)

~ICRP-2

Conversion
Factor DCF,
{reevCi}
{Ref. 16)

NTRES——

1 48E6 | B OSES
3 60E7
3 87E8
363E6
6 60E7

e 4ttt 2o s

5 3564
4 00ES
2 S0E4

-+

1 39E9

b

REVISION NO.: 1

| wres

Equation 2b 4

Activity at |
80 uCifg
(Eq. 2.b.5)
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The two removal mechanisms for this acciden are due to decay and leakrate ¢
the secondary side of 1 gpm. The time dependent activity after two hours with
the removal constants can be calculated using the basiC decay equalion
methodology (Reference 10)

Gt
Where 2 hours = 7200 se«

nen

44

Volume of RCS

gal
min

'
we?w d

1.85E - 7 [sec |

Since the isotope concentration is assumed to remain evenly distnbuted
throughout the RCS volume, then the rate at which the isotope concentration
leaks from the RCS, R(t). is simply the RCS leakrate times the concentratior
The total activity released durng a given time interval i1s the integration of the
release rate over that interval, in this case, 2 hours

Qﬂ) " CJ

REVISION NO
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. TABLE 2.d
| RCS Activity st 80 | Isotope Decay | R:l::m R
Nuclide | uCig, C, ‘ Constant, i, 1 (Equmon‘ld)

A | (Table 2.0) [Ci} ! (Reference 4) [sec”) 1 ©
l 131 ‘ 9 37E3 9O7F.7 1 24E1
«13; ] .’J‘lf 4 R " & 1 ("'l 1
133 | 1 50F 4 0 2566 1 93E1
] ’4 « . " ; L l ( ' ‘ 1 ¢ .“ (
14t B 23E3 2 91E.§ 0 BBRED

t Calculate the thyroid inhalation dose at the Exclusion Area Boundary (EAB) using

the equation from UFSAR 14 A 4

>
, Table 2.¢
I \ ICRP-30 Dose |
- Activity Conversion Factor, |  Exclusion Area
Nuclide | Released, R, | DCF, (Reference 17) ‘ Boundary, R, x DCF,

| (Table 2.4) (C1) | (remvCi) . {rom)

. i | !
» 131 1 241 | OBES 1. 34E7
132 1 O5€ 1 6 44E3 6 76E4
(.14 | P3E 1 1 80k S 1 47E6
<134 1 S0EOD 1 07E3 1 60E3
1136 9 8BEQ 31364 ' 3 09ES
Total (LRxDCF Jeas | 72E7

LI ¢ ]
The total DE <131 activity released is the total dose from Table 2 e divided by
the 11131 dose conversion factor Numencally this is 15 8 ¢ 1 72E7 rem/1 OBE6
» rem/cl)
-
Exclusion Area Boundary Dose for 8 1 gpm Leakrate
: . \ P .
Dgap lrem| B:«Y(R «DCF)ess Equation 21
. U EAB

STE -4 o «IATE - 4 —— |« 1.72E7}rem)

REVISION NO
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f

Calculate the thyroid inhalation dose & the Low Population Zone (LPZ) using the
equation from UFSAR 16 A 4 The activity released during the accident from 2.
40 hours was obtained from UFSAR Table 16 1-4a  This activity includes \ne
dose contribution from a 12 & gpm leak in the faulted 5G

_TABLE 211 —

o ?“‘&' GConversion Fact-, | 240 Hour Dose,

s DCF,, (Reference 17) | A x DCF, [rem]
140 108 remvci) |

AL  24E3 | 108E6 2 59E9
L 132 LT S S SR —
1133 2% 180ES _A4ER )
N s10 | o7 | baeEs
1138 5 0E2 | 31364 167€7 |

The total 2-40 hour dose calculated above in Table 2 11 is separated into specific
time periods of 2-8 hrs, 8-24 hrs, 24-40 hrs This is based on scaling the total 2.
40 hour dose by the fraction of steam released during the same time period The
2-40 hour steam release was obiained from UFSAR Table 15 1.3

TABLE 212

© | Steam Release, | Fraction of Total | Total 240 Mr Fraction of
Time Periud | (UFSAR Table | Steam Reisase | Dose (Table | Total 240 Hr

| $4 939004 | 2 0% .. d02e | 9O0eEs
‘0-25 hr 1234616 4 03¢ | J0260 1.18E9
(2440h 1" ggosob | 031 | 302E9 |  ©36ES
[m.._.,- A1

The atmospheric dilution factors (X/Q) for 0-8 hrs, 8-24 hrs, and 24-40 hrs values
were obtained from UFSAR Table 15 013, The breathing rates for 0-8 hrs, 8-24
hrs and 24-40 hrs were obtained from UFSAR Table15A-1 Caiculate the thyroid
inhalation dose at the Low Population Zone (LPZ) using the aquation from
UFSAR 16 A 4

Dy py lrem) = | % \ B« A«DCF Equation 211
ez

| REVISION NO.: 1 ]
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TABLE 2.1.3 , o
Dose, Dy, W/ |
Time | Fucior, X1, rractions Dome, | Gy SR
Period | (UFSAR Table 24.2) {rom) Leakrate
CI.M‘ (Equation 2.1.1)
_[secim
0-2 hr w 1 70E-5 ‘ J47E4 | 17267 0 10
28 hr 170B6 = 34764 OO06ES 5 34
| BT I NN NLL SN N L —
| 440 | 1988 | 234 | V.3E0 024 "
]wuﬁm
* From Table 2 e wi12.8 618
_Leakrate [rem] |
3
ACCIDENT INITIATED SPIKE

The accident initiated spike mode! is the same as the pre-accident model except an
additional iodine appearance rate term is added for fuel release rate into the RCS I
accordance with the Standard Review Plan the reactor tnp and/or primary system
denreccyrization associated with the MSLB creates an lodine spike in the primary system
The spiking model assumes that the iodine release rate from the fuel rods to the primary
coolant Increases to a value 500 times greater than the Technical Specification limi

This factor adds an additional release rate factor for iodine activity, ..

Calculate the total removal rate of iodine, &, through letdown purification and
radioactive decay Equation 2 of Reference 18 defines this total as

;,'uc 'I: ’.wisac ‘]‘ ‘;dlsoc ‘I Equation 3a 1

Where ’Loi”c ‘]:

]

L \
ﬂ‘;c Je. L] Equation 3a2

I

DOF

| REVISION NO.: 1
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The 756 gpm letdown purificat'on flow, F. is converted from gpin 1o grams/sec at

letdown operating pargmeters (Design Input 2 and 3 above)

,

‘. )
F Q"I |2 LA, L ,_-J | Amin |
'ch Lmin | | 748 gal oowoan’jt W || 80sec
ar1p Y
| 86C |

Substituting the values of F, M and DF into Equation 3.a.2 gives

arig Y
_' c‘]- ' !L;s_oc;"‘r?‘l‘
¥ 2 a2e8[g| 10

=175£»5[uc ‘]

Values of ., for each isotope are obtained from Reference 4

mjhll.! la
Letdown Purif. Ootey Total lodine
Removal Constant, Wetepe Removal Rate, i,
Nuclide Constant,
ok foec’]

1131 1 75€-5 9 97E.7 1 BSE.5

1132 1 75E-6 B 17E-$ 101E4
F 1133 1 78€-5 9 25€.6 287E.5

| 134 1 75E-§ 2 20E-4 238E4

1135 1 75E-5 291E-5 4 BBE-5

b The fuel release rate, iy, Is defined as the product of the RCS activity and the total

iodine removal rate for each isolope

Jae [Ci/seC) = A |Ci) x (sec') Equation 3 b

| REVISION NO.: 1
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Each tuel release rate is multiplied by 500 (Design Input §) 1o obtain the spik 8d release

rate
vouiodine | P B
Woviss | Moot e, 1, | Ny R-Sease Rate
ﬂmd (Equation m
fCvsec) | i
113 1 B5E.§ 2 89E-3 145 o
1132 1 01E-4 17762 885
1133 2687E-5 667E-3 3134
1134 2 38E-4 8 92E-3 4 46
1138 4“!-5_ 6 39E-2 7 3220 o
¢ Based on the data from Table 3 a and Table 3 b it can be concluded that the fuel
release rate s much larger than the effects of radioactive decay of leak rate
removal. 80 ), and 5, are not considered in calculsting the initial concentration of
lodine in the RCS
t . . :
!’%:J o ~hgCt) = Ly C(1) + Ay
C |
| dC(t) « [ bt
c, 0
Ci)=C, + 4! Equationdc
d Since the isotope concentration C(1) 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 the RCS leak rate multiplied by the concentration
determined by Equation 3 ¢ The total activity released during the event is
calculated by integrating the release rate over the time interval

R(1) = 4, C(1)

. )~h(co * )-M')
] \
[RA = [3,(Cq + Ayt
0 0

e 14 daat’ ) b
R Pk | C,' + --*'é'-* | Eque'o- 3d
\

REVISIONNO.: 1 ‘ , ]
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TABLE 3.d
ol e e
1121 166 1 148 716 g
1132 1750 8 8% 4 271
133 2498 334 163E1
a1 a1s | e 2 14E1
1138 1372 320 1 651
e Calculate the thyroid inhalation dose at tie Exclusion Area Boundary and Low
Population Zone using the equation from B/B UFSAR 15 A 4
N TABLE 3¢ )
PP Activity Reloased, & | DGF, L
(Tabledd) [C) | [rem/Ci] from]
L 1131 716 1 0BES 7 73E6
[ 1132 _ 4 27E1 6 44E3 2 T5ES
1133 1 63E1 1 B0ES 2 93E6
T 1% 2 14E1 107€3 2 29E4
| 136 1 65€1 3 13E4 4 B5ES
IR2DCF 1 14E7

The total DE 1-131 activity released is the total dose from Table 3 e divided by
the 1-131 dose conversion factor  Numerically this is 10.6 Ci (1 14E7 rem/1 08E6
rem/ci)

Dess frem! - (é‘ B+« ¥R, «DCF, Equation3e?
‘ 3
-5 7€ 4l-‘9§J I4TE - 4.'“ ‘ <1 14 7jrem)
= 2.25 [rem|




Exhibit £

NEP-12-02
Revision 4
COMMONWEALTH EDISON COMPANY
| CALCULATION NO. : ATD-0410 PROJECT NO. ~ PAGENO.20 |

{

Caloulate the thyroid inhalation dose at the Low Population Zone (LPZ) using the
equation from UFSAR 15 A 4 The activity released during the accident from 2-
40 hours was obtained from UFSAR Table 15 1-4a. This activity includes the
dose contribution from a 12 8 gpm leak in the faulted 5G

& TABLE 3.1.1 -
A, ':mm,“' Conversion Factor, | 240 Hour Bose,
16.14a) [C1) DCF,, (Reference 17) A, x DCF,, [rem] |
b A7 ___frem/Ci) il
LU | 2763 | loeee | 2 2960 |
Bl . R W 1.4€3 ... _bozee
O A Y T moEs | emaee
1134 18E2 10763 1935 |
1138 ’ 1 8E3 3 13E4 5 01E7 |
| Total (A x DCF) | 3 66E9

The total 2-40 hour dose calculated above in Table 3 1.1 is separated into specific
time perods of 2-8 hrs, 8-24 hrs, 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 period

The 2-40 hour steam release was obtained from UFSAR Table 15 1.3

R TABLE 3.1.2 - -
Steam Release, | Fraction of Total | Total 240 Mr Fraction of

Time Period | (UFSAR Table | Stoam Release Dose (Table Total 240 Hr

_ A ~ 1613) ] | for Time Feriod 21.4) [rem) Dose frem)

| &80 939604 0.30 3 66E9 1.10E9

[P . 1234518 03 _366ES AL

| 2"‘°g___i'_.._w,_ 90808 | O3 | 3eeEs |  11€9

3154, ;
l_ms__m -

The atmospheric dilution factors (X/Q) for 0-8 hrs, 8-24 hrs, and 24-40 hrs values
were obtained from UFSAR Table 15 0-13  The breathing rates, for 0-8 hrs, 8-24
hrs and 24-40 hrs were obtained from UFSAR Table15A-1 Calcula‘e the thyrod
inhalaticn dose at the Lov Population Zone (LPZ) using the equation from
UFSAR 15 A 4
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O ez lrem) = {;. . B+ Y A«DCF Equaiion 311
Q)

TABLE 313
Fractional LPZ
Dispersion Breathing Rate, |
e Pactor, X/Q, B, (UFSAR Fractional Dose, | Dose, Dysg, W/ o

e | G | T | AT |

_ [rem]
(oam | i7es | datEa [ iver | oor
A | 1765 L . I 180 | 2 %4
824 24E8 17864 1 4369 | 060 |
2040 | 11E® | 23E4 | 1138 029
Total LFZ Dose
* From Table 3 e l waills 745

‘ CALCULATION OF SITE ALLOWABLE LEAKRATE
a Results of the Pre-Accident Initiated lodine Spike Model

The thyroid dose due to the release of activity in the secondary side of all four
steam generalors is 1 14 rem The dose due 10 1 gpm pnmary to secondary
leakage in 4 steam generators with a concentration of 60 uCi/g is 3 40 rem
Given that the dose lim 1 the Standard Review Plan is 300 rem for the pre-
accident model, the maximum ailowable leak rate without exceeding 300 rem is

| \
| |
Allowable Leak Rate - 300 rem - 114 rem

340 rem
\ gom

= 87 90 gpm
Consequently, the total EAB dose due to a 87 90 gpm leak dunng a MSLB 1s 300

rem  The total LPZ dose calculated in Table 213 is 6 18 rem Therefore the
EAB dose is more imiting

| REVISION NO.: 1 |
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Allowing 0 1 com per each of the three intact steam generators leaves 87 60 gpn

87 60 3) for the faulted oot
Note that the 87 90 gpm allowable leakrate s calculated al RCS operating
gndtions. Should the allowable leakrate be desired 10 be expressed al roorn
temperature conditions, the 87 90 gpm must be divided by 1 406 (Reterence 19
to account for R S -)"ln'"y jifferences Therefore the roorn N»rnprldh,'r
allowable leak rate is 62 52 gpn

Results of the Acoiden! iniated loding ".;nH‘ Model

The thyroid dose due 1o the release of activity in the secondary side of all fouts
steam generators i 1 14 rem The dose due 10 1 gpm prmary 10 s&( ondary
leakage in 4 steam generators with a concentration f 1 uCiig is 2 25 rem. Giver
that the dose imit in the Standard Review Plan 18 30 rem for the accident inttiated

T} ]

S ( maxir allowable leak rate wit! { exceeding 30 ren

10 rem 1 14 rem
Allowable Leak Rate

rem

gpm

nsequently the total EAB
rem. The total LPZ dose ca
EAB dose s more imiting

Allowing 0 1 gpm per each of the three intact steam generators leaves 12 53 gpm
12 83.0 3) for the faulted loop

Note that the 12 83 gpm allowable leakrate is calculated al RCS operating
conditions. Should the allowable leakrate s desired to be expressed at room
temperature conditions, the 12 83 gpm must be divided by 1 406 (Reference 19
to account for RCS density differences Therefore, the room temperature
allowable leak rate s 9 13 gpn
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SUMMARY AND CONCLUSIONS

| i iwded fron ectio.; 4 that the accident initiated spike
naximum site allowable SG leakrate during a postulated MSLB i
yncinions (¢ 1 gy at room ten ‘..-r_.e' e, with a R Lnf 131

value inciuges the 01 Y mtribution from eact fthe thres
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